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Lot néi dau

KET CAU BETONG COT THEP, Tép 2 trinh bay nhitng vdn dé
vé ly thuyét tinh todn, c&u tao cdc két cdu chinh cia céng trinh dén
dung vi céng nghiép, nhdm giip cho sinh vién:

- Ndm ving 1y thuyét;

- Chon so dé tinh;

- Xdc dinh tdi trong;

- Tinh néi lue, t8 hop néi luc; ,

- Tinh va b8 tri c6t thép ciing nhu cdeh thé hign bdn vé cdc két
cdu co bdn gém cdc logi san, ddm, khung, méng....

KET CAU BETONG COT THEP, Tép 2 nay dige bién soan theo
TCXDVN 356-2005 thay cho TCVN-5574-1991.

Déy la gido trinh rét co ban, giip ich cho sinh vién trong qud
trinh hoc tdp, lam cée dé dn mén hoc bétong cét thép 1 va 2, lam dé dn
tdt nghiép ciia sinh vién nganh Xdy dung. Sdch cing cé thé lam tai
litu tham khdo cho cde ky su thiét ke cong trinh va lam phong phi
thém ti sdch cda cde ban. R&t mong nhén dugc nhing y kién dong
86p qui bdu, chdn tinh cda ban doc dé tiép tuc hoan thién cuén sdch
nay. Chén thanh cém on cde thdy cé, cdc ban dd nhigt tinh giup do
va déng vién téi hoan thanh &ido trinh nay.

Moi y kién déng gop xin géi vé Bs mon Céng trinh

Khoa Ky thudt X6y dung

Truong Pai hoe Bdch khoa

Bai hoc Quée gia TP Hé Chi Minh

268 Ly Thuong Kiét, Q.10, PT: (08) 8 650 714,

Téc gia
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Chwo'ng 1
SAN BETONG COT THEP

1.1 KHAI NIEM

San 1a mdt ket cdu chiu lye tryc tiép cda tdi trong sit dung tde
dung Ién cong trinh, sau d6 tdi nay s& truyén 1én ddm, rdi ti ddm
truyén 1&n cét, xubng méng.

Sén bétdng ¢t thép duge ding r4t rong rai trong nganh xdy
dung dén dung - céng nghiép. N6 cé nhitng wu difm quan trong nhu
bén vitng, c6 dd cing lén, c¢6 kha ning chéng chdy tét, chdng thim
tuong doi t6t, théa min cdc yéu cdu thim my, vé sinh va diéu kién
kinh t& Tuy nhién, né c6 kha ning cdch am khéng cao.

1.1.1 Phin loai san
Theo phuong phép thi cong o
- San do6 toan kh6i: 1am van khudn, dat cst thép, tron d§ béténg
tai vi tri thiét ké. :
- San ldp ghép: cdu kién san duoc dic s&n & nha mdy hodc tai
cong trudng, duge vin chuyén dé€n céng trudng, ding céc phuong
tién cdu va 14p vao ding vi tri thist k&
Theo sd dd két cdu
Cé thé phén thanh:
- Bdn logi ddm: Khi ban san dugc lién két (ddm hoic tudng) &
mét canh (lién két ngam) hogc §-hai canh d6i dién (ké ty do
hodc ngam) va chiu tai phan b ddu. Bin chi chiu udn theo
phuong c6 lién két, ban chiju lyc mét phuong goi la ‘bdn mét
phudng hay bdn loai ddm. .
- Bdn ké b6n cgnh: Khi ban ¢6 lién két & cd bén canh (tya ty do
ho#ic ngam), tai trong tdc dung trén ban truydn d€n cdc lisn két

theo cd hai phugng. Ban chju uén hai phuong dugc goi 1a ban hai
phuong hay bin ké bén canh.
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Hinh 1.1 a, b, ¢) Bdn logi dém; d, e, ) Bin ké bén canh

- San c6 heé ddm tryc gieo khi cdc 6 ban c6 kich thude 16n
(Ly,L,> 6m). Nhiim gidm chiéu day san, gidm df vong cia san
va gidm hién tugng bdn sin bi rung trong khi sit dung, thudng
ngudi ta bf tri thém cde ddm phu (gidm kich thude cia & bén)
theo hai phuong thdng géc, tai vi tri giaoc nhau cia hai ddm va
tai vi tri nay khéng c6 cot d8. Loai san nay duge dung réit rng
rdi trong edc cong trinh dan dung va coéng nghiép.

- San 6 e& 12 mot dang d4c biét cia san ban ké (khi Ly,L, > 6 m).
Né duge cfu tao bdi hé ddm truc giao, chia mat san thanh cée &
ban ké gidng nhu ban ct, khodng cich cia cdc ddm khong qué 2m
va ti s8 L,/ L, cia mit béng san khong qud 1,5. H¢ ddm truc giao
nay ¢6 thé b tri song song véi canh san hoc xién mt goe 45° véi
canh san. Thudng gap trong céc sdnh, thu vidn, phong hop...

- San ndm (san khoéng ddm): San ndm gém c6 bar: san lién két
véi cot. D& dim béo cudng 49 chdng lai hién tugng ddm thing
ban theo chu vi cft va 1am gidm nhip tinh todn cia bdn, lam cho
mbémen duge phan b6 déu theo bé rong ban, ngudi ta bd trf thém
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mii cdt. M cdt duge chu tao c6 hinh ddng khdce nhau thy theo tdi
trong tdc dung trén san.

- San gach bong: 12 san dung gach bong két hop véi san bétdng.
DPuge dung trong céc cong trinh cé yéu cdu cdch 4m cao thich
hgp cho bénh vién, trudng hoc, co quan...

- 8an panen ldp ghép: Cdc tdm panen dic hoac rong duge ché
tao sdn, lién két lai véi nhau. Thudng duge dung trong cdc cong
trinh 1dp ghép, ¢6 yéu cdu cdch 4m cao.

1.1.2 X4c dinh tdi trong truyén theo hai phuong cia ban ké

tén canh Ly
Xét 6 ban ké ty do 1én bén e
canh, ¢6 kich thude L,,L, chiu . o i o
tii trong phan bS déu [ o v [
q(daN/m?) lam vi du : ' : |
bat a= % 9
vdi L,- canh dai cia 6 ban; f,
L, - canh ngén. Hinh 1.2 So dé dé tinh ban ké 4 canh

Xét hai dai gilta cia ban theo hai phuong L, va L, c6 bé rong
b =1 don vi.

Goi ¢, va g, 1a tai trong phan b3 1én dai theo phuong L, va L,.
Vay @ +q2=9 (1.D

Xem mai ddi nhu mdt ddm don gidn, dq véng tai diém chinh
gilra cla céc dai bing nhau

- Dai theo phuong L,: f = 3:4 qg; (1.2)
| b5 9’2Lz
- Dai theo phu = 1.3)
ai theo phuang Lz fa 381 EI (

Tai dlém gilta, noi hai dai giao nhau 49 vdng cha chung pha1 bang
nhau

fi=f o qli=qL} (1-4)
Gidi h¢ phuong trinh (1.1) va (1.4) duge:
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L . 5 |
¢ = 9 92 = q (1.5)
Li+L; L+ I3
Tir (1.4) tim dugc: . g =atqy (1.6)

Nhu vay tai trong chi yéu truyén theo phuong canh ngdn néu hé
sd a lon.

Tiay theo quy pham mdi nuéc hé s6 « ldy khdc nhau, sy khdc
nhau nay khéng quan trong vi con tiy thudc vao cdch dit cot thép
¢du tao theo phuong canh dai.

Qui pham Viét Nam ldy hé s6 a = 2. Néu a > 2 thi q, >16q,
(xem nhy toan bj tdi trong truyén hét cho phuong canh ngdn).
Két lugn

o Khi o =-LI:12— >2: thuge logi bdn ddm, ban lam viéc mot phuong

theo phuong canh ngdn. Thudng duge ding trong cdc nha cing
nghiép c6 hoat tai ldn.

o Khi a= LL?—-S2: thuée logi bdan ké bén canh, bin 1am viée theo
hai phuong (thudng dung khi L,,L, <6m). Ding rat rng rdi trong

cdc cdng trinh dédn dung, cong nghiép c¢6 hoat tai nha.

1.1.83 Sy phin bé tai trong ti san ban ké bén canh vio
dim xung quanh

Ly
MII
b ’-! .
B % ()
a) 2 b) I%II
n

Hinh 1.3 Duong nut & bdn ké bén canh

Nhu da phan tich § trén, ban ké bdn canh chiu uén theo hai
phuong. 4} giita ban c6 mdmen duong M, ,M, con trén gdi c6 mémen
im MI.M".

Thi nghiém cho biét khi chiu tdi phdn bd déu, 6 mit dudi cia
badn hinh thanh cdc dudng ndt theo phuong canh dai (¢ gita bdn) va
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theo dubng phén gidce cac géc (H.1.3a). & mat trén clia ban, néu cédc
canh bi ngam s& cé cdc dudng nijt chay vong theo chu vi (H.1.3b).
N&u céc canh ké ty do, cdc géc bin s& bi vénh 1én khéi g6 tua.

Dya vao sy phat trién cia dudng ndt & gida nhip, chia 6 ban
thanh céc hinh tam gidc va hinh thang. D6 la dién truyén tai tir san
vao cdc didm bao quanh & ban.

Dim theo phuong canh ngén ¢6 dién truyén ti 12 hinh tam gide.

DAm theo phuong canh dai ¢6 dién truyén tai 1a hinh thang.

Gia thiét tai trong phan bd déu tdc dung 1én ban la q(daN/m?)
thi chidu cao cia tdi tam gidc va hinh thang cé cudng d9 13 qL, 12
(daN/m).

.= -

Hinh 1.4 Su phén b6 tdi trong tit san bdn ké bén canh
vao ddm xung quanh

1.1.4 Tai tuong duong

Trong mét s§ trudng hgp, dang téi tam gidc va hinh thang sé
gap khé khan khi tinh néi lyc trong dam, vi th& cé thé chuyén tit
dang tai tam gidc ho#ic hinh thang sang tdi dang phén bd déu tuong
duong nhu sau d& thuan tién trong viée tinh toan ndi luc cia ddm.
Céc cong thitc xde dinh tdi tuong duong

Tdi tam gidc : g, 4 = %qL (1.7)

aql
=2al
—_— Qo Sq

Tdi hinh thang: q,4=qL{1- op? + B°) (1.8)
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ql

4 [ 01a =qL.(1-252 + %)

trong d6: p=-_CL
rong B oL,

Hinh 1.5 Xdce dinh tdi tuong duong

Chu thich: Goi la tai tuong duong nhung thyc chat chi tuong
duong vé mémen am & g6i , con ban than tai khéng tuong duang.
Chinh vi thé chi nén ding tdi tuong duong khi that su cdn thiét néu
khong thé tinh duge néi lue tir hai dang tdi trén (vi ding tdi tuong
duong dé€ tinh thi néi lue tinh dugc s& c6 sai s§ so véi tdi thue).

1.2 BAN DAM (MOT PHUONG)
Ban dim hay ban mét phudng c6 thé 14 ban don hoac lién tue.

tuding tf do

AL NN N RSN EY

Hinh 1.6 Bdn mét phuong
a, b, ¢) Bdn don; d) Bdn lién tuc; e) So dé tinh bdn

‘Diic diém bdn ddm (khi a =% >2), cia bin mot phuong 13 ban

lién két v6i gdi tua chi mét phuong con phuong con lai hoan toan tu
do. Do d6 tai trong tdc dung trén ban truyén theo phuong lién két.
D€ tinh todn cdt mét dai thing géc véi phuong lién két cé bd réng b
= lm, xem ban nhu mdt ddm, tity theo géi tua la tuong hay ddm ma
chon so db tinh cho thich hgp.
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1.2.1 Ban don (H.1.6q, b, ¢)
» Xdc dinh so b chiéu day ban san

Viéc chon chidu day ban san c6 ¥ nghia quan trong vi khi chi
thay d6i &, mdt vai centimét thi khdi lugng béténg cia toan san
ciing thay d8i déng ké. Chon chidu day san phu thugc vao nhip va
ti trong tdc dung, c6 thé xdc dinh so b6 chiéu day A, theo bidu thiic
sau

D
_2 1.9
by ==L, (1.9)

m = 30 + 35 d6i v4i ban dam;

D = 0,8 + 1,4 phu thujc vao tai trong.

Chon h, 13 mét s6 nguyédn theo cm, déng thoi phdi ddm bdo
diéu kién clu tao. .

h, > 50mm d6i v6i m4i bang

h, > 60mm d&i véi san nha dan dung (thic t&é thudng chon
h, = 80mm)

h,> 70mm d6i véi san nha cdng nghiép (thuc t&€ thudng chon
h, > 80mm).

e Sg d6 tinh thé hién trén hinh 1.6e
Theo quy udc

Lién két dugc xem la tua don khi:

- Ban ké lén tudng

- Ban tua lén ddm bétoéng c6t thép (48 toan khdi) ma cé
hd !hs <3.

- Ban ldp ghép.

Lién két dugc xem la ngam khi:

- Bén tya 1én ddm béténg cot thép (46 toan khdi)

¢6 hy'h,23.

h,- chiéu cao ddm; h, - chiéu day bén.

(tir 46 chon so d tinh cho timg truimg hop cu thé)
e XAe dinh tai trong |
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Tinh tdi: gdm trong lugng ban thén céc 16p c&u tao san:

. Gach ceramic

1 1
—™~~Ldp vida I6t
< d -] ° «
2 Ban san
L@ vida trat

Cdc l6p cdu tgo san:
Goi g - trong lugng ban thén cia 16p céu tao san thi i (daN/m?)
3;, v; - chiéu day, khéi lugng riéng cha 16p thi i
n; - ha s& vuot tai cia ldp san thi i
Tai trong tinh toan cia san /m?
n n

gs = ng.nl = zsl‘f,_n‘ (damez) (1.10)
Hoat tdi:
Goi pt (daN/m?)- hoat tai tiéu chuén tdc dung 1én san

n,- h¢ s6 tin ciy cia hoat tdi: tra trong “Tiéu chuin Tai

trong - tde dong TCVN 27-37.1995” phu thude vao chite nang
st dung cia san. Hoat tai tinh todn:

ps =pi.n, (daNim?) (1.11)
Tdi trong t4c dung 1én bdn san la
Tinh tdi G, =g,.b (daN/m) (1.12)
Hoat tdi P, =p,.b (daN/m) (b= 1 mét) (1.13)
Téng ti trong tinh todn: @, =G, + P, (daN/m) (1.14)

+ Xde dinh mémen

Tinh gid tri mémen § nhip va 6 gdi theo cdc cdng thie cia co
hoe két cau.

+ Tinh cét thép: Tu céc gia tri mémen & nhip va & goi tinh o8t
thép:

Gia thidt a = 15 - 20mm, tinh h =h-a

M

M . (1.15)
YbRbbhg R

Uy
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tra bang dugc £ hodc tinh tu

g=1-/1-2a, . (L16)

A, =&£y,R, bh, /R, 1.17
K&t qua tinh c6t thép duge tém tidt trong bang:
M A A, Ay
n m n=
TN | ey | : (mmPimy)|  d @ As bh,
Rhio ( g&i)

Chu thich: Ti&t dién tinh todn: (b = 1m; A, );
c6t thép A,, (mm?/1m)

e Chon va b3 tri cdt thép
Chon c6t thép san theo bang phy luc 12
- C6t thép bd tri theo phuong L, dat theo cdu tao nhu sau:

Khi %23 thildy A, 2 10%A,

Khi%=2+3 thi 16y A, > 20%A,

A bd I' Lk=L1I4 t % } L“=L1l4 L bd b

1 o AsI 1 v B
A,phanbs /! l h
. s Phan | i h, _\ A,p Anbn_S
b 1
1
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-A, phén bé chon (d6 @ = 250 - 300)
B4 tri c6t thép
a- Phuong 4n 1: cdt thép & gbi va nhip riéng biét
b- Phuong 4n 2: tin dung c6t thép & nhip udn lén gdi

1.2.2 Ban lién tuc (H.1.6d)
Tinh todn hodn toan giéng san sudn todn khéi loai bdn ddm.

1.3 SAN SUON TOAN KHO! LOAI BAN DAM

1.3.1 Céc b phén cua san

San gdm c6 bdn va hé dim dic lién todn khéi, bin loai ddm khi ty
'8 cdc canh 6 bdn L,/ L, >2. Vé so 46 két cdu xem bén ké lén ddm

phy, ddm phu ké 1én ddm chinh, ddm chinh ké cét ho#c tudng.

a) A

N
.

b)

|a

c)

--------

2

_____

=
1
L]
1
L]

1- Ban san; 2- Ddm phy; 3- D&m chinh; 4- CHt;

MAT CAT A-A

5- Tudng

L,- Canh ngén clia  bin thuting tif 1,7 - 2,8 mét; L, - Canh dai clia & bin thudng tir 5- 7 mét

* Hinh 1.8 So dé két cdu sin toan. khéi logi bén dém
a) San ¢6 ddm mét phuong; b, c) San c6 ddm theo hai phm:mg
d) Mat cdt ngang cda sin
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| Nhip cia ddm chinh hay khodng céch giita cdc cot trong khodng
5 + 8 m, trong doan nay c6 thé bd tri hai, ba hosc nhxeu ddm phu,
cdn thiét phai c6 mét ddm phuy ké 1én cét.

Theo chu vi bdn san, ddm cé thé ké truc tiép lén tudng gach
hosc ddm, cft béténg cbt thép.

1.3.2 Tinh todn san
Xiéc dinh so bj chidu day ban san

Chon chiéu day san phy thudc vao nhip va tai trong tdc dung, cé
th€ xdc dinh so b chiéu day A, theo biéu thic sau

D
=— L | (1.18)
m = 30 + 35 d6i vdi ban dam;
D=08+ 14 phu thuc}c vao tai trong.
Chon h, 1a mét s6 nguyén theo c¢m, déng théi phii 43m bdo

diéu kién c4u tao.
h,>= 50mm d6i véi mdi bing

h,>2 60mm d6i v6i san nha din dung (thyc t€ thudng chon
h, = 80mm) "

h,> 70mm d5i v6i san nha cong nghiép (thyc té thudng chon
h, =z 80mm).

San ¢6 thé tinh theo cdc phuong phdp sau:

1. Tinh theo so d6 cé xét dén bién dang déo

Xét s dd san (H.1.8b) c6 mit cft ngang (H.1.9a)

Bén thujc loai bdn ddm (L,/L,> 2). Ban lam viéc mét phu‘ung
theo canh ngdn. Cét theo phuong canh ngidn mét dii ¢é bé réng b =
1 mét, xem ban nhu mét ddm lién tuc nhiéu nhip, gbi tua 1a tudng

va céc ddm phu.
+ So &6 tinh (hinh 1.9.5)
* Nhip tinh toén
Tinh theo s¢ 48 déo (nhip tinh todn 14y theo mép)
Déi v6i cde nhip gida: L, bing khoing céch ndi gim hai mép dAm
phu .
L=L ~b, (1.19)
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by
a) v
_E’ (o] ’_,Bén san Dim phy Cot
. A~ - "‘ v - “h
. - h -—Ll $
3 7y T e < e 1Y 1 v O
'r I b, L, L, (2 2 L, b
by2 Ly } L {Eﬁ L, 11["l L ‘rilL‘
A
O Mat cit A-A 9
G! Pl
b) [ 1  — ; MM A | I 3 T
1 i ] 1 I [}
s A G N
® | ‘
s 5 _ 5%
M=1Q, =2 M=32Q, 2
A A A A
Bidu d8 bao mdmen

Hinh 1.9 So dé tinh cia bén san theo so dé déo
a) M@t cdt ngang ciia bdn san; b) So dé tinh téi trong tinh todn
¢) Biéu d6 bao mémen

P6i véi nhip bign: I, biing khodng cdch tit mép ddm phy dén
trong tdm cia doan bdn ngam vao tudng
b C
272
trong dé: b,,- bé réng cia dim phu

b '
L,=L, -—;!:- (1.20)

- X4c dinh s¢ b kich thudc cia ddm phu: theo cong thie gdn
ding nhu sau: ‘

1

hy=o-o [ ¢i L - nhip cia da 21)
TS véi nhip ciia dam (1 21)
1
b,=-" _h .
4 =ty e (1.22)

Tuy nhién, cdn thiét phdi chon h;,b; 14 bdi s§ cia 50mm dé
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tién trong viéc thi cong.
C - doan ban ngam vio tudng, C chon nhu sau:
C2>120mm va C 2 h

b,- chidu day cia tudng: phu thudc vao kich thudc cia vién gach.

by=L,;156L,;2L, véi L, - chidu dai cia vién gach

C6 thé chon so bd b, = 220mm

e Xdc dinh tai trong

Tinh tdi: gdm trong lugng bén thén céc 16p cfu tao san:

Goi gf- trong lugng bin thin cha 16p cdu tao san tha i
(daN/m?)

ng - hé sd vuot tai cia ldp cdu tao san thi i

T4i trong tinh todn cua san /m?
g, = 8 ny (daNim®) (1.23)

Hoat tai
Goi p; (daN/m?) - hoat tai tiéu chudn tdc dung 1én san
n,- hé s6 tin ciy clia hoat tai: tra trong “Tiéu chuan Tai

trong - tdc dong TCVN 27-37.1995” phuy thudc vao chie nang sU dung
cua san.

Hoat tai tinh todn:

p, = pin, (daN/m?) (1.24)
T4i trong tdc dung 1én bdn san 1a
-Tinh tdi G, =g,b (daN/m) (1.25)
-Hoattai P ,=p,b (daNim) (b=1mét) - (1.26)

* Xic dinh mémen

Tinh ban theo so d8 déo, dung cdc cdng thic tinh todn di ldp
sin, cho ta xdc dinh duge tung d6 ciia biéu d6 bao mémen mdt cdch
nhanh chéng, tai mét s& tiét dién cin thiét nhu sau

Tir két qua thue nghiém:
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Mémen lén nhét & nhip bién va & g6i thi hai

M, =1Q, 11'—51"- (daNm) - oazn

Mo6men lén nhdt d cde nhip gia va cde goi gia:
M, . =1Q, {"% (daNm)‘ - (1.28)
trong dé: Q, =G, +P, (1.29)

Chii thich: Tai g6i tha hai do L, = L, khi tinh to4n mémen 4m
tai g6i dé nén chonL, ..

Trong bdn thudng luén luén bdo ddm diéu kién @ < 0,6R,bk,
nén khéng cin tinh theo lye c4t trong bén.

+ Tinh cét thép: Ti cde gid tri mémen & nhip va & gdi tinh cdt
thép:
Gid thiét a = 15 - 20mm, tinh h,=h-a
M _
o = =
YbRb 'bho
tra bang dugc & hoic tinh tir

S ag (1.30)

£=1-1-2a, (1.31)
A, =8y, R, bh /R, (1.32)
K&t qud tinh c6t thép duge tém tit trong bang:
Tift didn M O & Aa As l-l'-'i‘-
(daNm) (maPim) | d @ A, bh
Nhip { g&i)

Chu thich: Tiét dién tinh toan: (b = 1m; A, );
cot thép A, (mm?/1m)

e Chon va bé tri cét thép
Chon ¢6t thép san theo bang phu luc 12
- C6t thép bé trf theo phuong L, dit theo cdu tao nhu sau:

Khi %23 thildy A, >10%A,

Khi % =2+3 thildy A, >20%A,

A, phén bd chon (d6 @ = 250 - 300)
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B4 tri c6t thép

Phuong dn 1

A, phan b6 (d6@=250-300) )
/A.lqchlu e —t ?’H'.'E.h_!'.'l"g

/: —1—1’ r—'-'v—u—'—1 r—l—-——u—u—1 :. |
’/ \ \\\'A,c&utno]1 I Acﬁulacf,l_,,_'_

\_A1 chiu tyc A, chiu ljc
A L, L,
Aur L/ At A
C |, | ]
4 —= 2
Phuong dn 2

A, phan b6 (d6@250-300) .
/A‘[E chiu iyc 75[“ chiu jyc

/'/ 'Ascsumo , l I - A,cﬁutaol ’ I
A, chju ksc A, chiu Wyc

h, > 80

A

A L, L | ) b,
Phuong dn 1
N I - a '\ ce—
(S 2 /] a l a\__
c / |
Phuong dn 2
N | 2 S——
- d s 1 a ! 3| N—r
= v L
(a,+a,)
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Chu thich:

. B& tri c6t thép san phdi tuan theo nguyén tdc: khodng cdch
giita cédc cGt thép @ & nhip phai gifng nhau, & gdi cing tuong ty. Néu
chon c6 hai loai dudng kinh khdc nhau thi phai bé tri so le. ‘

- B6 tri cdt thép nhu & phuong én 1 khi khodng cdch gilta céc cot
thép & nhip 1 va nhip 2 bing nhau.

- Khi khodng céch giita cdc c6t thép & hai nhip 1 va nhip 2 khac
nhau thi phai b8 tri theo phuong 4n 2.

- 5t thép bd tri theo phuong Ly d4t theo cdu tao nhu sau:

Khi %23 thildy A,, 210%A,

Khi -II% -2:3 thildy Ay =20%A,
- C6t thép san c6 d tit 6 dén 10mm, khoang cich cia cot chiu
lue:
70 < @ < 200mm d6i véi cot thép chiu mémen duong
100 < @ < 200mm d6i vdi cot thép chiu mémen &m.

- C6t thép ¢ nhip sau khi udn 1én goi dé chiu mémen am. Cédc

thanh nay phai duge kéo dai qua mép cia dim phu moéi bén mét
doan khéng bé hon oL, khi:

P, <3G, 18y a=1/4
P, > 3G, lay a=1/3

va s8 cot. thép cdn lai & nhip (khong dugc it hon 1/3 cot thép & nhip

|

|

va khong it hon ba thanh / méi mét) phéi kéo vao qud mép gdi tua
mot doan 2 10d .

G phia trén cia ban ké v6i dim chinh cdn phai dat c6t céu tao
vudng géc véi ddm chinh dé chiu mémen am theo phuong canh dai,
ciia & ban do chua xét dén trong tinh todn. Dién tich cot thép céu tgof
nay khong it hon 1/3 dién tich c6t thép chiu lyc ¢ nhip va khéng it
hon nim thanh d6/1mét dai. Cdc thanh nay phdi duge kéo dai qua
mép cia didm chinh mdi bén mét doan khong bé han 1/4 nhip tinh/
todn cda ban.
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L /4
Pl B seenm :
v 't/ | Hinh 1.11 Dgt c6t thép
] 1 cdu tgo trong bdn vubng
Dém phy Y A, phan b6 |d6a = 250 4300 géc véi ddm chink
=T~ Dém chinh

Bai t4p 1.1. M4t bing san cia nha cong nghiép nhu hinh sau, chiu
tdc dung cla trong lugng ban than san (gém cdc 16p cdu tao san nhu
‘(hinh) va tdi trong t4c dung tam thdi (hoat tai) 1a p¢ =500daN/m?,
n,=1,2. Tinh v& b§ tri ¢t thép cho ban san. Cho biét: ¢t thép
d <10mm ding loai CI; c6t thép d >12mm dung loai CII. Bétdng cé
cdp dd bén chiu nén B15, hé s6 didu kién lam viéc cia béténg
¥y =0,9.

Ddm chinh -

~0dm chinh
Tudng chiju Iyc day 340 ! Ddm ph
| Tuing chiu e day ; Dimet
R S o S e s S -'_’-1-_- _-q.’f.-: -+
’ P 1
) [ i ] I of PP
- » L . H —
B, i B
]
| |le o
* T BT
IC A G A
[ 2 0 1 1 - S IO O ] ol
L, =
Giai v 1 Gach ceramic
Céc 1dp cdu tao san nhu sau — <~ Ldp vira I6t
o
2 Ban san
-~ Ldp vila trat

Gach ceramic y,= 20 kN/m®, g=10mm, n =12
Lép vta 16t y,= 18AN/m®, §,=30mm, n=1,1
" Ban san Yp= 25kN/m>, &,=80mm, n=1,1
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Ldp vita trét v,= 18 kN/m? , 9,=15mm,n =1,1
X4c dinh trong lugng ban than san -

8, =D 8=, 0imy;

g, = 0,01x1,2x20 + 0,45x1,1x18 + 0,08x1,1x25 = 3,30 kN/m?

Hoat tdi tinh todn p, = pin, =5x1,2=6 kN/m?

Tinh todn san
Xﬁc dinh so bd chidu day cha bdn san:

——Ll_gég—o_ssmm chon h, =80mm

1. Tinh theo s d6 ¢6 bién dang déo
Xét ti 88 L _ -2’—8 >2 thudc loai bdn dim, bdn lam viéc mét

»

phueng theo canh ngdn. C4t theo phuong canh ngdn mét ddi ¢6 bé
rong b = 1m, xem ban nhu mét ddm lién tuc nhiéu nhip, g6i tua 1a

tudng va cdc ddm phu (hinh a).

.'._‘__.,L .
_.-Ban san ,Pﬁm phy . Cot
- . " J’ $1 80

oW

e [ L [Pwl Lo bl L

a)

| k] * i § v T qA
M3t ciit A-A $ ‘

a) Xde dinh so b6 kich thute cia ddm phu

hy =§°—5=386 chon kg, =400 mm

by = %‘L =200 chon bz, =200mm

Xdc dinh so b kich thuoe cia dém chinh

h; =

3L1 =576 chon hy. =600 mm

by = h?d =300 chon by =300mm
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C- doan ban ngam vao tudng, trong bai nay chon C = 120mm

Nhip tinh todn: Tinh theo so d8 déo (nhip tinh todn 14y theo
mép)

- Ddi véi cée nhip gitta: L, = L, - by, =2500 - 200 =2300 mm

b
- Déi vdi nhip bién: L, = —i—i+g

= 2500 - 100 - 170 + 60 = 2290mm
L,,; L, chénh léch khong déng ké& (0,5%), xem L, =L, d& tinh
todn
Xde dinh tdi trong
Téng tdi trong tdc dung 1én ban san la
Q, =(g, +p,)b=(3,3+6)x1=9,3kN/m
Xde dinh néi luc
Mémen 16n nhét & nhip bién va & géi thit hai
72 2
Mpax =1 Q, I;.oib = 9,3;3'3
Momen 16n nhét ¢ cdc nhip gida va cdc gbi gida

L2 9,3x2,3

=4,466 kNm

Monay =+ Q, 72,2 == 2= =3,071 kNm
G, = 330\ /P, = 600
T 5 J ¥ ¥ 71 . MM J
[ [ ] | 2 [ ] ¥

b) So dé tinh+ tdi trong tinh todn

2
M=3Q, Eﬁz - 446,6daNm

-
. .4

\J/ \j./aiéu\dd bao mdmen

¢) Biéu dé bao mémen

2
M=1Q, -';-eg =307, 1daNm
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Tinh c6t thép ‘ |

Til céc gid tri mdmen & nhip va & gfi tinh cdt thép, gid thiét
a = 15mm, tinh h,=h-a :

=—A—I-—-? < ap tra bdng duge & hojc tinh tir
YbRb ‘bh’o

g=1-1-2a,
Ax = g-YbRb'bho / Ra
K&t qua tinh c6t thép duge té6m tdt trong bang sau:

U

Aa As As
[} = bh,
Tiét dién am & l(mm?/m)
(kNm) d @ A,
(%)
Nhip bién (g&i 2) | 4,466 | 0,138 (0,199 | 330 |e&8 | 120 | 330 | 0,51
Nhip giia (061 | 5 07y 0095 010 | 221 | & | 125 | 230 | 0,34 ‘
gita) - ‘
Xét ti s6: &=@2<3 cht,)ncz=l |
G, 330 4 ‘
al, =575mm; chon ol, =580mm ‘l
340 '
d6@250 d6@240 d5@240 (3, d6@2507) d6@300

mo/ /O gof o0, Ny, 8 [/

MAT CAT A-A
d5@240 /@ﬁt@ d6€©250 d6 9250 %
F—C i — / e 7q |
/——'-I | _ N !

= - B
\dB@240® / d6@250 ® / d6 @250 g

B4 tri c6t thép trong pham vi duge gidm 20% lugng cé6t thép
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O cdc gbi gida va cdc nhip gida:
A, =0,8A, =0,8x230 =176mm?®

chon d6 @170 (xemn mit cdt B-B).
340
d6@240 d6@240 _d6@240 d6 @34 d§ @300

230///6339& L, N0, %

2500 2500 2500
MAT CATB-B

6024% d6@24%) dBQM% dGQMi]@

,_ =
\d8@240® / d6@340 ® ’ / __d6@340 v

B4 tri c6t thép tai vi tri giao nhau giita bén sin vé ddm chinh
Chon d6@150

d6@150 d6 @300
B0 300 580
o
I L}
—Démchinh}
‘MAT CATC-C

2. Tinh theo so db dan héi

+ So dé tinh: tuong ty nhu trudng hgp tinh ndi lye theo so 48
déo, so d6 tinh ban véin la dém lién tuc c6 cdc gbi tua la tu’dng bién
va cdc cot.

+ Nhip tinh todn: khi tinh theo so do dan héi nhip tinh todn la
khodng cdch tif teuc cla goi tya nay dén tryc gdi tua trén (1ay theo
truc).

D61 véi nhip bién
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Ly=L -b/2+CI2 (1.33)
DPdi véi cdc nhip gida
L =1, (1.34) -

+ Xdc dinh tdi trong

Do diic di€ém béténg 48 toan khéi (san va dam dé béténg cing
ldc), do d6 dAm ngin can su quay tyf do cia ban va do d6 han ché tdc
dung cda hoat tai tit nhip nay sang cédc nhip 14n cén, 1am cho t4c dung
cia hoat tdi gin gidng véi tdc dung cia tinh tai (tdc dung gidm tai)
cia didm phy d6i v6i ban. D& ké dén &nh huéng gidm tdi d6, trong
tinh todn dem chuyén mét phin hoat tdi thanh tinh tai va c6 dang

Hoat tdi d€ tinh P, =P, 2 . (1.35)
Tinh tai d& tinh G, =G,+P,/2 _ (1.36)
+ Xdc dinh néi luc
340
—
A Bén san
e ) C
/) / |
. 7 : 3
) h
/) LLD&m phu’L'I A Cot U o
1T La L, L, \ i Ls L,
b2 7 L, L, L, 1 Ly L,
8) :
® Mat cAt A-A @
G"\ /P"
—3% X i ) ¥ 71 ¥ ] |
] I [ ] ¥ ] 3
‘? L -I- Ly ;?_ Lo -E_ L, -i_ L,
by ® ®
M, ={aG'y +B,P 2 M; = (@G —[32P',)L"f,
&r A A
Bléu a4 bao mémen

Hinh 1.12 So dé tinh cia bdn san theo so d6 dan héi
a) Mat cdt ngang ciia bdn san; b) So dé tinh tdi trong tinh todn
¢) Biéu d6 bao mémen
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D€ xdc dinh néi lyc nguy hiém nh4t tai mdi tiét dién bat ki cda
bén, phdi xdc dinh biéu d6 bao mémen. Viéc xdc dinh bidu dé bao
mdmen c6 nhiéu c4ch, trong trudng hop nay “ddm lién tuc ddu nhip
tdi trong phin b§ déu 1a hing s6” ta dung cdch tra bang (céc coéng
thic va cdc bdng tra da duge lip sin) d€ cho nhanh chéng (cdc
trudng hop khdc xem cdch xdc dinh biéu d6 bao mémen s& néi ky &
phén tinh ddm).

Tung d¢ ciGa bi€u d6 bao mémen x4c dinh theo cong thic sau:

- D81 v6i nhanh duong M, =(a.G! +p,.P))[> (1.37)
- D81 véi nhdnh 4m M, =(a.G, - B, P)I2 {1.38)
Cédc hé s8 o, B;, Py phu thuje vao ty s8x/ L, (tra phy luc 16).
a) b) ¢y
1 2 4 —I A 2 'I A
-__6 T . I7 r ——
’ -
| L, ?: \ "l\\ 3
1 L 3 B AN - -» o : —
‘ I / .
\L"—-M 4 | |
— > T— i/ A " Y - i -
[ —— — — ] L il -
b te Lo b g S W Y |
d) % 4 1 '%‘/ 4 1
L N /
“Ln L 15 U L u 2z
Y N /

1- Ban san; 2- Ddm phy; 3- D4m chinh; 4- CHt
L, - Canh ngén cia 6 ban thudng tis 1,7 - 2,8 mét; -
Lz - Canh dai ciia & ban thugng tir 5 - 7 mét

Hinh 1.13 So d6 san truong hop cong trinh co hé khung chiu lue
(bdn san lién két véi ddm béténg c6t thép bao quanh)
a, b, ¢) San c6 ddém theo hai phuong; d) Mt cdt ngang ciia san
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Chu thich: Tinh theo s dd dan héi, nhip tinh todn 14y theo tryc
nén gid tri mémen am tinh theo cong thic (1.38) la tai tryc cha goi
tua. Vé nguyen t4c, khi tinh c6t thép tai g6i phdi tinh v6i mdomen tai
mép cda goi tva (M, ). Do ndi e trong ban san nhd, d6 chénh léch

gitta mémen 14y theo tryc va theo mép khong nhiéu, dé don gidn va
thién vé an toan, ¢6 thé dung momen & truc d& tinh cot thép.

Tinh va bé tri c6t thép tuong ty nhy tinh theo so 4o déo.

Ghi chic Hién nay, hdu hét cdc cdng trinh déu ding hé khung
béténg c¢6t thép chiu luc, do d6 bao quanh sa d6 san 1a cdc ddm
bétong cot thép. Vi thé ban san khéng ké ty do 1én tudng nhu phéin
trén da xét, ma lién k&t ban san véi ddm bétong cot thép bao quanh
¢6 thé 1a lién két ngam (H. 1.13).

Vi vay khéng thé dung so db tinh nhu trén dé tinh todn bdn san
cho trusng hgp nay.

Sau day ta xét cho trudng hop nay: gia thiét ta cé so 46 san nhu
sau (Hinh 1.14).

L] Ll ' L el
L,=L, l L, l L, L, l L,
a) 1 ® Y
Matcdt A-A ‘
G P,
rd
1 | ¥ [ ¥ T ¥ T
) L] 1 ] i I
f .. ft.F. T
b)® 7 1 é A

Hinh 1.14 So dé tinh ciia bdn san theo so dé dan héi
a) Mat cdt ngang cia bdn san; b) So dé tinh tdi trong tinh todn
¢) Biéu dé bao moémen |

" Tinh todn ban san trong trudng hgp nay ciing tuong tu nhu céch
tinh & phin trén. Chi khdc 1a trong so 46 tinh g5i tua dau tién khong
phai 13 khép ma thay vao d6 1a lign két ngam (bdn ngam véi dam).
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Trinh ty tinh todn tuong ty nhu trudng hop trén: tinh theo so dé
dan héi.

D& xdc dinh biéu d6 bao mémen (lyc cit) ding phuong phép t§
hop ndi lye (phuong phdp nay sé gidi thich ky & phin tinh todn ddm
chinh). ‘

Tuy nhién, d€ tim ndi lyc trong d4m lién tuc déu nhip (hoéc
khong déu nhip), chiu tai bat ky, ¢6 lién két ngam & géi tua diu va
goi tua cudi, c6 thé ding cdc phuong phdp tinh & mén co hoc két csu
dé gidi. P& nhanh chéng, don gidn nén ding céc chuong trinh tinh
két cau duge hd trg bsi mdy tinh.

Sau khi da tim dugc biéu d bac mémen, tinh va bd tri cot thép
bdn san vin giéng ¢ phan trén.

13.3 Tinh ddm phu (sé&n sudn toan khéi loai bidn dam)
Gia s yéu cau tinh ddm phu (H.1.8)
1- Tinh theo so db déo

by
%' - D&m phy
, L Cr2
7 - ' h
) ! : dp
W Dam chinh - h
Lop b""l" I Lo bdc' | L, *
La 1 1 L2 ¥ 1] L2
® @ @
% _ P
C 1 Y T T 7°% T [
b1 ] 1 ¥ 1 ]
T- Lab i{ Lo _i- L
A L L |

Hinh 1.15 So dé tinh ddm phu
- Nhip tinh todn: (1dy theo mép) tinh tuong tu nhu cda bin

Déi véi nhip bién Ly=Ly- % _b_2, +_(2‘: (1.39)
D6i vdi cde nhip gita L, = L, — by, (1.40)

- S0 d6 tinh la ddm lién tyc nhiéu nhip c6 cc g6i tua 13 tudng
bién va cdc dam chinh.
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- Xdc dinh tdi trong

Tinh tii: gdm trong lugng ban than cdc 16p cdu tao sin va trgng
lugng ban than dam phu. ]

V& nguyén téc, tdi trong t¥ san truyén vao ddm ctia ban ké bén 1
canh nhy sau: d6i véi ddm theo phuong canh ngén (L;) ¢6 dang tam

gide, ddm theo phuong canh dai (L;) c¢6 dang hinh thang. Trudng
hgp nay, bin thudc loai bdn ddm (EL:—>2), d¢ don gidn tinh todn,

xem tai trong tir san truyén toan bé cho dam theo phuong canh dai.
Trén co sé dé:

Tinh tdi tinh todn Gy = £,-Ly + &4y (daN/m) (1.41) !
Hoat t3i tinh todn Py, = p,.L (daNim)  (1.42)
Trong dé: 8ap = bgplhyy —hngy, (daN/m) (1.43)

(trong lugng ban thin cia dim phu, bé qua lép trit)
- Xdc dinh biéu d6 bao mémen
Tung 4% cua biéu 46 bao mémen tinh theo cong thdc sau:

Déi v6i nhénh duong M =B,(G,, + P, )L2 (1.44)
Déi véi nhénh am M =By(G, + Py L2 (1.45)

(déi v6i nhip bién L, =L,)

Trong d6: B, - hé sd cho trong bang 1.1
By - phu thude vao ty s6 P, /Gy, cho trong bang 1.2.
Biéu d4 bao mémen ciia ddm phu ¢é dang nhu hinh 1.16.

Nhanh Am cla biéu dd bac momen

—k kloy / B

020,
0 122 3 5 |6 7 4 l9 4o 1p 12
AN
0.115|.,, N L__ L7
0.425L, l. - Nhénh dudnglcﬁa biéu 46 bao momen
Luh ! Lu ! Lo

Hinh 1.16 Biéu d6 bao mémen cia ddm phu
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Béng 1.1 Hg s f;, dé xdc dinh tung d6 nhdnh duong
* bidu d6 bao mémen
Tiét , L
dign 1 2 2 3 4 6(11) | 7(12) | 77(12) | 8(13) : 9(1 4)
Bf 0,065 | 0,090 | 0,081 | 0,075 (0,020( 0.018 | 0,058 |0,0625| 0,058 | 0,018
Bang 1.2 Tri s6 B, d¢ xdc dinh tung d6 nhdinh ém
cia bidu dé bao mémen
Bz
5 6 7 8 9
Pdprdp
0,5 -0,0715 -0,010 0,022 0,024 -0,004
| 1.0 -0,020 0.016 0,009 -0,014
1.5 -0,026 -0,003 -0,000 -0,020
2.0 -0,030 -0,009 -0,006 -0,024
2.5 -0,033 " 0,012 -0,009 -6,027
3.0 -0,035 -0,016 -0,014 -0,029
3.5 -0,037 -0,019 -0,017 -0,031
4.0 -0,038 -0,021 -0,018 -0._032
4.5 -0,039 -0,022 -0,020 -0,033
5.0 -0,040 -0,024 -0,021 -0,034
10 1" 12 13 14 K
-0,0625 -0,003 0,028 0,028 -0,003 0,187 ]
-0,013 0,013 0,013 -0,013 0,200
-0,019 0,004 0,004 -0,019 0,208
. -0,023 -0,003 -0,003 -0,023 0,250
-0,025 <0,006 --0,006 -0,025 0,270
-0,028 -0,010 -0,010 -0,028 0,285
-0,029 -0,013 0,013 -0,029 0,304
-0,030 -0,015 -0,015- -0,030 0,314
-0,032 -0.016 . -0,016 -0,032 0,324
-0,033 -0,018 -0,018 -0,033 0.333
- Xdc dinh biéu d6é bao luc cdt
Tung 46 cia bi€u d6 bao lye cit dugc xdc dinh theo cong thde sau
3 bén tréi gi tha 2 'Q=0,6(Gy, + Py,)L,, (147

O bén trdi va bén phdi cdc gdi gila @ =0,5(Gy, + Py)L, (1.48)
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doan L/2 & giita ddm d4t theo cfu tao, khodng cdch gilla céc cot

dai(s) nén bé tri ddu trong médi doan dé tién cho viéc thi cdng.

. N/
/N R
| /11T \

a) b) |

5

2d14 2d14
pa N
2d14 1d18
A2di6 2d14
L
c) 2918/ / d} od16

Hinh 1.19 Cdch b6 tri c6t thép dam

a) Cét xién kiéu vai bo - nén ding;

b) Cot xién kiéu c6 ngbng - khéng nén dung
c¢) C6t thép phdi b6 tri ddi xing;

d) Khéng dung

- N6i c6t thép: trén 1y thuyét ta cé th& ndi cot thép tai bat ky
tiét dién nao ciing dudc néu ta bido ddm doan ndi chdéng cha hai
thanh thép dé. Tuy nhién trong thyc t& chi nén néi cdt thép tai tiét
dién c¢6 ndi luc nhd nhat, nhim bde ddm an toan cho két cdu. Vi thé,
cdt thép & nhip chiu mémen duong nén n#oi tai gdi tua, cdn cit thép
& g6i chiu mémen 4m nén néi tai nhip.

- D#&i v6i ddm d8i xung, tdi cing ddi xing thi ¢t thép phai b8 tri
d6i xing.

Vi du, céch bd tri c6t thép trong ddm bén nhip dbi xing.
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1 2 3 4
I

V= S
/,
’

¥ N TRUT

/
4-4
Hinh 1.20 B6 tri eét thép trong dédm phu

Ghi chu: x; 2h,/2 khicot doc chiu mémen
X; < 8y, khi cot xién chiu e edt

Bai tip 1.2: (tinh d4m phy: ti€p theo bai tap 1.1)
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340
1110
\ rm
| I N
300 300 600
5590 l ‘ 5500 ‘ l
i 5800 e 5800 M
® ©
MAT cAT B-B
S fo
/
i | | i i
5590 iTT 5500 —T‘—
) 7

So dé tink dém phu

Tinh dim phu - (san sudn toan khéi c6 bin ddm)

Gia sif yéu cdu tinh ddm phu & gida

Tinh theo so db déo

- Nhip tinh todn: (1ay theo mép) tinh tuong tu nhu cta ban:
Péi véi nhip bien L, =Ls - b—;"’— - %— + %

Chon C = 220mm L, =5800- 150-170+110=5590mm

DGi v6i cdc nhip gida L, = Ly — by, =5800 - 300 = 5500 mm
- So db tinh 12 dAm lién tuc ba nhip co cdc gdi tua 1A tudng bién va
dam chinh.
- X4c dinh tai trong
Trong lugng ban thin dam phuy
&ap =bap (hyp — g )ny, =0,2(0,4 -0, 0811,1x25=176daN/m
Tinh téi tinh todn
Gip = 8L + 84 =330%2,5+176 =1001daN/m
Hoat tai tinh toan Py, = p,.Iy =600x2,5=1500daN /m
Tii trong toan phin @y, =Gy, + Py, = 1001+ 1500 = 2500daN/m

P
mis§ e 1900 ;5
Gy 1001
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Moémen Am triét tidu cdch mép gdi tua mét doan
x=kL,, =0,208x559=115m

Mdmen duong triét tidu cdch mép g6i tua mot doan
% =0,15x5,59 = 0,838 m
- Xdc dinh bi€u d6 bao mémen
Tung d4 cda bi€u d8 bao mémen tinh theo céng thitc sau
Déi véi nhdnh duong M =B,(Gy, + P, ) L2
Péi vdi nhdnh 4m M =py(G,, + Py L2
(ddi véi nhip bién L, =L )

Tung dd ciia biéu dé bao mémen duge tém tdt trong bing sau.

. o 2 Mt M
Nhip | Tiét dign Lo Quplo B4 B2 daNm) | (danm)
0 0 0
1 0,065 5077.8
2 0,090 7030.8
Bién 2" 559 | 78120 | 0,091 7108,9
3 0,075 5859,0
4 0,020 1953,0
5 -0,0715 -5585.0
6 75625 | 0,018 | -0,026 | 1361,2 | -1966,2
Gilla 7 5,5 0,058 | -0,003 | 43862 | -226,8
7 0,0625 4726.6

Bi€u d6 bao mémen clia ddm phu nhu sau (tri s& tung ¢ tai
ting tiét dién cda bidu d6 bao mémen xem bang trén).

Nhanh am cla biu dé bao mémen

1,15
0 1 2223l/a 5 !srlr 3 2

P
TN
3 !

0,84
- l Nhéanh duong cia bidu dé bao mdmen
% L
5,59m ! 5,5m 1 5,59m

Bidu d6 bao mémen ciia ddm phy
Biéu dé bao mé_rﬁ.en ctia ddm phu
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- Xac dinh bidu 48 bao luc cit

Tung &3 oha bifu 46 bao We cdt duge xdc dinh theo céng thic

sau:
Géi thit 1
@ =0,4(Gy, + Py, L,y =0,4x 2500 5,59 = 5590 daN
Bén trdi goi tha 2
Q=0,6(G,, + Py,)L,p = 0,6 x 2500 5,59 = 8385 daN
Bén phai gbi tha 2
Q=05(G,, + Py,)L, = 0,5x2500x5,5 = 6875 daN

Biéu dé bao luc cdt ciia dém phy
Tiwh cét thép doc
- Ti#t kién tinh todn la tiét dién chi¥ T (ban cdnh chiu nén)
Tai tiét dign ¢ nhip (Ung vdéi gid tri mdémen duong)

X4c dinh b;
1} =80 > 0,1k =40mm I b’ 4
8; =B} =480mm I
8¢ =£;£=§-:£=930mm +—S'_—l‘&‘21 S'
, =% ='@ =1150mm

Chon 8, =480mm
Bé rgng bén canh b} =25, + by, =960+ 200 =1160mm
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Kich thuéec tiét dién ché T
(B =1160; hy =80; b = 200; A = 400mm)
Xdc dinh vi tri truc trung hoa
M, =y, Rybihi(h, —hp/2)
=0,9%8,5x1160x 80(360 - 40) = 227TANm > M
Truc trung hba qua cdnh, tinh nhu tiét dién chit nhat (b x hy,)
Gid thiét ¢ = 40mm, tinh k, =h-a

o, =L2 < ap tra bang duge £ hodc tinh tI
YRy bh

£=1-1-2a,
A3 = g.TbRb.bh? ! Rs

Tai tiét dién & gdi (dng véi gis tri moémen 4m) bén cdnh chiu
kéo, tinh nhu ti€t dién chit nhat (b, xiy,).

Gia thiét a = 50mm, tinh h,=h-a
1o Ry DA,
g=1-1-2a,
A, =&y, R, bh, R,
K&t qua tinh c8t thép duge tém tdt trong bang.

< ap tra bdng duge & hode tinh t

Y " A,
Tigt dign (k:m) an | & (:::2) ) T A "= bh,
(%)
Nhip bign
p 1:0“00} 71,089 | 0,082 0064 | 729 5d14 769 | 13
Nhip gia 47,266 | 0,041 | 0,042 | 478 | 2d14+1d16 | 508 12
(1160x400) ' ' '
G&i 2 (200x400)| 55,856 | 0,298 | 0,364 | 697 [2d12+1d16+2d14] 735 1.

Veé bidu dé vt lidu )
Tinh kha niing chiu lyc tai timg tiét dién [M,,]
Trinh ty tinh nhu sau:
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Tai tiét dién dang xét ¢6 A, tinh a,, (chon a, =25 mm, t = 25mm):

R4
TbRbbho.tr ’

M, ]=a,1,R,bhE

~£1-%
g am"g(l 2)

Tinh ho.tr = hdp - a!r-
Két qua tinh todn dugc tém tit trong bang sau. _
Dién tich cSt thép A h
Nhip & P Ag Ay otr £ a [er]
(mm?) (mm) | (mm) (kNm)
5d14 )
(A, = 769) 476 | 352.4 | 0,068 | 0,067 | 73,31
Bién cdt 1d14 con 4di4 455 | 3555 | 0,055 | 0,053 | 59.62
(1160x400) (Ay = 615,6) ' - - . .
uBn 2d14 con 2d14
(A, = 307,8) 32 | 368 | 0,026 | 0,026 | 31,30
2d14+1d18 az4 | 366 | 0,041 | 0,043 | 51,24
Gida (Ag=500) . - : .
(1160x400) uén 1d16 con 2d14
(A, = 307,8) 32 | 3s8 | 0,026 | 0,026 | 31,30

2d12 + 1di6 +2d14 9 8
(Ag = 735) 491 3508 | 0,383 | 0,310 | 58,37

G&i 2 ban trai | cAt 1016 con 2d12 +2d14
(200%400) (A, = 534) 46 354 | 0,276 | 0,238 | 4583

udn 2d14 con 2d12
(A = 226) - | 31 | 389 |0,112 0,106 | 22,06

cét 2d14 cén 1416 +2d12
32 368 0,212 | 0,190 | 39.35

G&i 2 bén phai (Ag = 427)
(200x400) uén 1d16 cdén 2d12 ; ;
(A, = 226) 3 369 | 0,112 | 0.106 | 22,06

- Tinh c8t dai (tinh cho géi c6 @)
QpaYp Ry bh, =0,6x0,9x 0,75 x 200 x 360 = 2916deN < Q..
Nén phai tinh c6t ngang
Tinh cot dai
Chon cét dai d6, s§ nhénh c6t dain =2, R, =175MPa
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_ QpyYsRybly _1,5%0,9x0,75 x200%360% _ o0

. 8 =
e Qunax 83850 -
_Pap 200 as,=150
Sc‘ —-—é"--— mm v Sc‘ = mm
49, .7, R, bhZ
= L&;.r]i R, nA,
_ 8x 0,9 x 0,75 x 200 x 360° 175% 2% 28,3 = 19Tmm
83850%
Chon s = 1560mm
Kiém tra: ¢, =1-0,01y,R, =0,923
E; nA,
1 (pwl—1+5Eb s”—-1 086

Q = 83850 < 0,3p,0,,7, Rybh, =1.657x10° N (dat)
Chon s = 150mm b& tri trong doan L/4 doan ddu ddm, doan L/2
G giita dam 14y s = 250mm.
X4c dinh diém cat ly thuyét.

Thanh - Dang biéu 43 mémen " x(m)
X
5585
5 M| | ™) = 4567 0,94

L Kip=115m |

1

A
5585 {M, ] = 3608 a2
] *

1 0.2+5.50
5078 [M,d] = 5062
3 7031 0,714
0.2x5.59

] 5859 '
7108 td M,q] = 5962 *
® ' \/U ) . 0,080

0.2x5,9
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Xdcdiph dean W: w-23@__08Q _ .. o0
2qm 2x RawnAw
Xic dinh yc cdt tai cdc diém cdt }i thuyét
7031-5078
Boan ddm 1.2: =002 29078 _ 1746,8daN
’ ? 0,2x5,59
Boan ddm 2°-3:
o - 71085859
0,2x5,59

Boan didm 4-5 (bén tréi géi 2): = %%5— =4857daN

Doan ddm 56 (bén phdi g6i 2) Q- 5—":)82;—%? = 2994, 5daN
véi Q = 3989,3deN
_ 0,8x39893
 2x175x2x2,83
Q = 1746daN: W = 280mm
Q =1117,17deN: W = 280mm
Q = 12994,5daN: W = 280mm

=1117,17daN

300+5%x14 =372mm

2. Tinh ddém phu theo so dé dan héi

" 1_|_1,’:_ DAm phy
gaca 1

Bge -L'—L by 434

Hinh 1.21 So dé tinh ddm phu

< :]:h@ ‘
j-—"\ D4m chinh m Pagt. ‘
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| + Nhip tinh todn: (1dy theo truc)
| Nnipbien  Ly=Ly-+g (1.50)

Nhip gita L, =L, (1.51)

+ So 43 tinh cing 1a d4m lién tuc tya lén cac gdi tya 1a tudng
bién va cdc ddm chinh.

+ X4c dinh tdi trong

(Tuong tu nhu khi tinh theo so 45 déo)

D& ké dén anh hudng giam tai cia ddm chinh d3i véi ddm phy,
trong tinh todn dung tdi trong qui ufc sau -

. |

Tinh t3i tinh todn G} =G, + _iﬂ ' (1.52)
3P

Hoat tdi tinh todn P = :" (1.53)

+ Xdc dinh biéu dé bao mémen (luc cit)

Dung téi trong tinh todn qui udc d& xéc dinh biéu d6 bao mdmen
(luc cit).

C6 nhidu phuong phép: c6 thé ding phuong phdp t8 hgp tai
trong (sé gidi thidu kj & phdn tinh ddm chinh) hodc dung céc bdng
lip s&n dé€ xay dung bi€u dé bao mémen (lyc cit) cho ddm.

Chii y: Céc bang tra nay chi ding cho trudng hop ddm déu nhip,
tuy nhién trong thuc t& thudng gap la cdc nhip khéng déu, dé tin
dung cdc bang tra nay c6 th€ cho phép chénh léch cdc nhip ddm
khéng qud 10%.

Sau day sé gidi thidu phuong phdp ding bang tra (phu luc 16).

Tung d6 cia biu 48 bao mdémen va lyc cit xdc dinh theo cdng thic
sau

M, =oGyL2+p Py

M_, =aG,.LL~By. Py L2 C (1.54)
Quax =¥G-L, +8,.Py L,

Quin =1G4.L, -85.P.L,
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Ciché sd o, B, By, 7,5,,5, tra bing phu luc 16.

Biéu d6 bao mémen, bao lyc cit c6 dang nhu sau.

Bidu d6 bao Iye cét s Nhanh am cla bidu d8 bao mémen

ST T

AN

~~JL~"""Nhénh duong clia biéu 46 bao mdmen

Hinh 1.22 Biéu dé bao mémen - lyc cdt (vé chéng)

+ Tinh va b6 tri ¢t thép: tuong tu nhu khi tinh dim theo so dé
déo.

- Chu y: Vi nhip tinh todn cia didm ldy theo truc, nén gid tri
moémen 4m tai goi 14 moémen tai truc cla goi tua, do dé gid tri
mémen tinh c6t thép tai géi dé phai 1dy tai mép cia géi tua: mdémen
mép gbi M, .

M, tinh theo ¢dng thdc (1.55) hodc theo “tam gidc déng dang”

M, =M-9-‘-2bd—f | (1.55)

+ B3 tri cdt thép tuong tu nhu trén.

1.3.4 Dam chinh (tinh theo s¢ dé dan héi)
1- So dé tinh '
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| Tudng cot
— ,

G(p} G(p) G(p) G(p) G(p).
'%' L, L, L, 'T" L, L, L, '{' L,
® o i o
Hinh 1.23 So d6 tinh dam chinh

2- Nhip tinh toan (ldy theo truc)

Nhip bién L, =3L, —%‘+—§- (thuong 1dy b,=C) = (1.56)
Nhip giita L,=3L, (1.57)
3- Tai trong '

Tinh tdi

T4i trong tif sin truyén 1én ddm phy rdi tit ddm phu truyén lén
ddm chinh dudi dang luc tép trung.

Luc tap trung do didm phu truyén vao bing:
N G=G,+G, (1.58)
Trong 46 G, =Gy,.L, |
G, =bg.(hy —by)Ly.ngy, (1.59)
ng =11; vy, =25 kNIm3
véi G, - trong lugng ban thin cGa ddm chinh trong doanlL,.

(Trong lugng ban thin cia ddm chinh 14 tai trong phén bs déu,
dé don gidn trong tinh todn c6 thé qui tai phan bé trong doan I,
thanh lyc tap trung).
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Hoaqt tdi
P=P,L, (daN) (1.60)

4- Xée dinh néi lyc

Biéu d8 bao mémen va bao lyc cit: dang phuong phép t§ hop.

o Trinh tu thanh lgp bi€u d6 bao mémen nhu sau:
- D4t tinh tdi én toan ddm.

- Pat hoat tai bt ky: ¢6 n trudng hgp dit heat tai.
Ung veéi ting trudng hgp dit tdi trén, dung cdc phuong phdp co
hoc k&t cfiu, bing cdc bing tra (phy luc 17) hoic dung chuong trinh

tinh két cdu d€ tim biéu 46 mémen (hay luc cdt) cho timg trudng hgp
d6. Ta ky hiéu:

. - Biéu d8 bao moémen do tinh tai 1AM g

- Biéu 6 mémen do hoat tdi ung vdi trudng hgp thy i 1a:
M,; (i =1 dénn)

- Céng bi€u d6 M, véi mét bidu dd M, ta dugc bidu 46 mémen
M;: goi 12 biéu d6 momen thanh phan thyi.

Nhu viy ¢6 n trudng hgp dit hoat tdi thi ¢6 n bidu 43 mdémen
thanh phédn.

P& gidm b6t s8 trudng hgp dit hoat tdi ¢6 thé ding cdch nhu
sau:

- Mudn tim mdmen 16n nhédt & nhip nao d6 thi dit hoat tii & |

nhip dé v& cdch nhip d6 mét nhip (44t hoat tdi cdch nhip).

- Muén tim mémen 16n nhat & gfi dat hoat tdi 1én hai nhip ké |
vdi g8i d6 (Lién nhip) va cdch nhip so véi hai nhip vira ké.

- V& chéng cdc biéu 46 mémen thanh phin M;, 1én mot truc |
cung mét ty 1é.

- Biéu 45 bao mémen 1i dudng vién ngodi cda cdc bifu d6 !
mémen thanh phén.

Vi du, cho ddm bén nhip:
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G G G 6. G G G G

: Tinh 13 ch&t ddy
. Biu 45 M,

PP P
1\
n=1.L\l/L O .EL/ Hoatt&lcéch nhip 1&

. P P P, P
nep AT ., \{ | Hoat 13i cAch nhip chudn
A = N 4 L A\/ﬂ Moz

P, P Hoat tai 4n nhip
!

Py P
.A‘.\L)A\/.A. A\/.A.M”

n=4ml\l/ L\{/l/mi-:‘o:uéniénnmp

Hoat i lidn nhip

E U N A o

Hinh 1.24 Biéu do bao mémen ddm chinh
» Biéu dé bao litc cdt

Cédch thanh lap biéu dé bao lye cdt tuong tu nhu bidu dd bao
mémen.
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Hinh 1.25 Biéu d6 bao luc cdt

Chii thich: D& thanh lap biéu d6 bao lyc cit mét cach nhanh
chéng ma mifc dd chinh x4dc c6 thé chip nhin duge. Dya vao quan hg
“dao ham ciia mémen bdng luc cdt”. T biéu dd bao mémen tim dé dang
bidu dd bao luc cit.

= Q = tga (1.61)
vdi: a - géc nghiéng cGa biéu 3 baoc momen.

5- Tinh va bé tri c¢6t thép tuong tu nhu & dim phu

6- Tinh toan giat ddt:

Tai noi ddm phu @4t 1én ddm chinh ¢6 lyc tap trung do ddm phu
truyén vao. Thi nghiém cho bi€t trong trudng hgp nay ddm chinh c6
thé bi phd hoai cuc by, khe nit phdt sinh va mé réng theo dudng

abcd, cdn dat cot treo trong doan ad va ¢d cia dam chinh (Hinh
1.26).

Goi F - Lyc gidt didt: 1a lyc tap trung cGa ddm phu tdc dung lén
dam chinh, xét trudng hgp bat lgi nhit gém tinh tdi va hoat ti.

F=G+P-G,=G +P (1.62)
a- C6t treo dang cdt dai: dugce tinh todn tir didu kién:
iy
F[ ) S Ry,A, = x2——2= AR (1.63)
trong 46: h,=h-a ; h,=hy —hy,-a (1.64)

n - 6 nhédnh cia c6t treo
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A, - dién tich tiét dién ngang cda cét treo dang ¢St dai
R,, - cudng dé tinh todn chiu kéo cda cdt treo
x - s6 lugng c¢ot treo cdn phai bé tri & hai bén.

Chi y: cot treo dang dai ding d= 6 + 10mm va c6 khodng cdch
@ > 50mm.

b- Cét treo dang cot vai bé:

. F[l ] %)
F(I—T:)SZAS.RS sin45° = A@m (1.65)

c--Truong hop cdn phdi b tri cd hai logi ¢6t treo thi:
F( -%i—]s i"l““w——hfi+ 924, .R, sin 45° (1.66)

(+]

Trudng hop nay phai chon trude cst treo dang dai dé tinh cot
treo dang vai bo.

/C&t treo dang dai

a&m chinh
hdc

/ ~ .
| 2:; ;r?’:i s 350|j L] | . | | Cat dai
‘ h, = hy, - (hdp+a)
‘ Hinh 1.26 B¢ tri cot ireo
Chii y: Cét treo khong can bo tri tai vi tri dam chinh ké lén cot.’

‘ Bai tap 1.3

Tinh ddm chinh (tiép theo bai tap 1.2)

1- So dé tinh
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b, = 340
T
s
l [P t : - [ :
7 v/
// | Tuding //_/ Cot
i 1 [~ L, = 3L, = 7500 L, = 3L, = 7500
® @
G(P) G(P) G(P} G(P) >|< G(P)

b b

l

? 2500 l, 2500 l, 2500-{_ 2500 I, 2500 |, 2500 :FZSOO
d) 1 A @ * 1 @

So dé tinh ddm chinh

2- Nhip tinh toan: (ldy theo iruc)

Nhip bién L, =3L, =7500mm
Nhip gida L, =3L, =7500mm
3- Tai trong

Tinh tdi: Tdi trong tif san truyén 1én dim phu réi tit ddm phu

truyén lén ddm chinh dudi dang luc tap trung.
Luc tdp trung do dam phy truyén vao bang
G =G, +G,=6872,5daN

Trong d6 G, =G,,.L, =1000x5,8=5800 daN

G, =by (hy, — k)L .y v, =0,3(0,6 - 0,08)2,5x1,1x 25 =1072,5daN

Hoat tdi ‘

P= PdpL2 =1500x5,8=8700 daN
Xdc dinh néi luc
(Cdc trudng hop dit tai)




SAN BETONG COT THEP 53

G

G 6 G G G &, 6 6
%ZA\II li\l l/_bl\l/@;rg:ﬁézftaAV

‘ P P lP 1P
n=t %\ P Hoatthcich nhp
[

M3

P P

VAV "
nz4 F-}\/ L\/H e

P P

s L l/_ﬁl VAN
RT= ==

Tung d§ cha bi€u d6 mémen tai ti&t dién bAt ki cia tu‘ng trudng
hop dit tai duge xdc dinh theo: Mg =a.GL; M p=a.GL

Bdng tinh biéu dé mémen cho titng truémg hop tdi(kNm)

Mhip 1 Mip 2
L 11 4 M ol thi 1 2 1 2 BN C
Tidt dign |c% 3
; G P 0238 | 0,143 | -0286 | 0,079 |0.1111 0,19
B o E, I =2
12 712 Me 1122677371 | 1474 | 407 | 572 | 979
) p P o 0,286 (0238 | -0,143 |.0,127|-0,111]-0,005
" 1
BUETTETTETTR L My | 1866 1553 | -933 | -829 | -72.4 | -620
. P P o -0,048|-0,095| -0,143 | 0,206 | 0,222 |-0,095

L R T . -
Mp2 {313 | 620 -833 [ 1344|1448 ]-620
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p p p « 0,312 -0.048

q
E— I R My | 4477725 ) -2005 | 674 | 1268 )-313
=] P a -0,095 -0,286

Mpy | 206 |-413| -620 | 1140 724 |-866

Ghi chi: trong céc so dd 4 va 5 tra bang khong cho cdc tri sd o,
phdi tinh ndi suy

So d(j 4

M, = 2175 - 209,45/3 = 147,68 I
M,=217,5 - 2 x 209,45/3 = 72,5 |
M,;=217,5-3132 - 2 x (209,45 - 33,21)/3 =674
M,=217,5 - 33,21 - (209,45 - 33,21)/3 = 126,8

M, = 217,56 - 61,98 - (186,6 - 61,98)/3 = 113,9ﬂ

M,=217,5 - 619,8 — 2(186,6 - 61,98)/3 = 72,.44i

\
|

Céc biéu 48 moémen thanh phin
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14,41
9,793
_ / Biudé M
A K 2 B 1 c B
\J2!267 7.371 4.0L}sgzo
9'aa1 a..;e_e___?.'é'ﬁﬁ 6,199
LI L Bidu dé M,,
A 1 | 2 I / B 1 2 c
15733
e
9,331 6,189
3312 61199 | \ Bidu a6 M,
A 1 2 B \ 1 2 c
13442 14486
20/945 3,312
I \ Vi Biudd M
A 1 2 | / B \|1 | 2 / c iau pa
7.25 6,74\1.va
14,768 . -
© 6,198 18,66
2,066
__‘,..-1—-"‘2._1—52/.[\ : l Bidu 68 M,
A 1 2 B 1 V c
7:244
11,398
Bdng tinh cdc biéu d6 mémen thanh phdn(kNm)
Nhip bién hip l‘llihl
1 2 1 2 G&i 3
Tt dign ‘ Gl 2
M, =Mg +Mp, 309,28 | 229,01 | -240,72 | -42,14 | -1523 | -159,92
M, fMe+Mpz 89,55 11,72 -240,72 | 175,14 | 202,06 | -159,92
My =Mg + M3 27035 | 14621 | -356,86 | 108,12 | 184,00 | -129,25
M, =Mg +Mp, 102,01 |- 32,30 -209,39 | 154,70 | 129,64 | -284,53
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NN F f

e \\. V/ o
— |7

17514 ~ - o ¥ 20,208

Bifu d8 bao mdmen ddm chinh

Bifu db M, = Mg + M,
— == = BifudsMy= My + M,
— — — Biu dd My =My + M,

—_——— BlUdE M, = Mg + M,

- 7,525
F4.907 -l
A 1| 2 B s c

2
1,958 8,845 0,659 L_ 6,205
7.46 0,417
A 1 2 B 1 2 c
1,252 9,944
9,109
: 0417 I
A 1 2 B 1 2 C
1244 8,274
11,074
2,376
§,907 -
A 1 B 1 2 c
3,007 6,325
11,278
7,038
r
A 1 2 B 1 2 C

0,826 1.662 10,364
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18,507

12,371

1,076

16,567

20,123

Xdc dinh mémen tai mép gbi
-Géi B

35,686(25 — x,) = x, x1,172
% =2,42m
M, =356,86(2,42-0,15)/2,42 M, =334,74kNm

X, ™ 35,686

B e )

1,172
2,35 0,15 2,35
1

——

-Goi C
M, =1523 + 2,35(284,53 - 15,23)/2,5

| 2,35 ;lﬁlms

Tinh cét thép doc
Ki€m tra lai kich thudc tigt dién didm

M 309.28 x 10°
h,=r ’ﬂt:z e —734mm
? R.b \/0,9><8,5x300 34

h=h,+a=1734+60=800mm, chénh léch so véi gid thi€t ban

-negs Sueq Juoxy 1¥} WY apnp ugoy yuy gob 1M
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ddu kh4 nhiéu. Phii thay ddi kich thudc ti€t dién.

Chon lai kich thuéc tigt dién ddm chinh (300x650). Kich thuée
tiét dién ddm ting khong ding ké nén khéong cdn phai tinh lai nfi
lue.

Tai tiét dién ¢ nhip (ing véi gia tri mdmen duong).

Tiét dién tinh to4n la ti€t dién ch@ T (ban cdnh chiu nén).

X4c dinh b 1 bY i
h’f-_-80>0,1h=65mm‘ L =]
s; =6k} =480mm L S P
L 1 Pee|
s,=%"=5500/6=930mm
f_%_?.?’zﬂ_uso m

Chon s, =480mm
Bé rong ban cdnh b} =2s; + by, =960+ 300=1260mm
Kich thugc tiét dién chit T (b; =1260; A = 80; b = 300; h = 650mm)

Xdc dinh vi tri truc trung hoa
M, =y Ryb-hi(h, - b 12) = 0,9x8,5 x 1260 x 80(585 - 40) = 420,26 > M
Truc trung hda qua c4nh, tinh nhy tiét dién chit nhat (b} xA,,)
Gid thiét a = 65mm, tinh A, =h-a
M
vy R, bhZ
£=1-J1-2a,; A, =Ly,R,bh /R,
Tiét dién & géi: gid thiét a = T5mm
K&t qui tinh cft thép duge tém tit trong béng.

<ap tra bing duge § hodc tinh tif

Cm
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| M Agt . h g
| Tiétdign (kNm) %m 3 (mm?) d A, bh,
(%)
| (':':é%:éésg) 30028 | 0,094 | 0000 | 1086 |4d22+2d20) 2148 0.22
(:‘:é%fg;‘n 202,06 | 0061 | 0083 | 1274 |2d22+2d18|1269) 013
(3(?0":6250] 53474 | 0441 | 0657 | 3096 | @22 |30408] 1,56
(333‘5:6350) 06837 | 0354 | 0459 | 5463 |4d22+2d20|21488] 113

Tinh c&t dai (tinh cho gdi ¢6 Qpax =201,23x 10°N)
Chon c6t dai d6, s& nhénh cot dain =2

h
8ot = Zde ~216mm
3

Chon s = 200mm
Kiém tra:

0p =1~ 0,017, Ry =1-0,01x0,9x0,75=0,923

E, n4, 2.1x10° 2x 28,274
=145 % =145 2 =1,043
Pu b 2,3x10° 300200

E,
Q =2,012x 10° < 0,30, @175 Rybh, = 3,813 10° (dat)

28,274
=R n—2=175x2 - =49,48
qsw ] sw"’ s Xax 200

(b By _
bh,

wa = 2\]@)2(1 - (Pf)YbRb't 'b'_hg Gsw

Dyo =2 M (pf =0,75

—242(1-0)x0,9 < 0,75 % 300x 5752 x 49,48 =1,628x10°

Vi tai g6i 2 c3 hai bén trdi c6 @ >Q,;, nén phdi tinh cot xién.
Doan ddm cén phai b tri c6t xién la x = 2500mm, bé tri s6 16p cbt

xién 1am hai 16p nhu sau:
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o 2500 5 2500 .
406 | 4761450 568450 | 480, 430, 480 = 476 . 480
— 2 LI % v Ll A K L

--f

-

EE LY B

~

-l -y

RS — .

[
1

o
Dién tinh tiét dién ngang cia mét 16p cot xién la
QR-Q 201230-162800
As.incl = As.inc2 = wh . _

= =170,8mm?
R, .sind5°  225x0,707 e

Ding cdc ¢5t doc & nhip uén lén gdi vita chju mémen vira lam céit

xién chiu lyc cit. § doan 1/3 § gitta ddm lye cit qus nhé cét dai dit
theo cdu tao s = 300mm.

Tinh todn gist dut (c8t treo)
- Cét treo dang dai: duge tinh todn tur

Goi F 1a lyc tap trung ciia ddm Phu tdc dung 1én d4m chinh, xét
trudng hgp bat lgi nhdt gém tinh tai va hoat t3i.

F =G+ P = 5800 + 8700 = 14500 daN
86 lugng bt treo cdn phai bé trf & hai bén.
hy =Ry - hy, - a=650-400 - 40 = 210
F [1 - 5"—] 145000(1 _ -zﬂ)
‘> h, 610

= = 5,4
nA,R,  2x50,3x175

chon d8, s = 50mm, mi bén b§ tri 3 thanh.

]" """"" _Cétaal

"’_’ | Dém chinh

(300 x 850)
[~ Ddm phy
(200 x 400}

N
R

u‘b
/ A
¥

-
-

ol =)

B tri ¢6t treo
Tinh, vé biéu @6 vat liéu.
K&t qud tinh todn duge tém tit trong bang sau.
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Nnip Dién tich cit thép SO L P (M ]
Ag(mm?) (mm) | (mm) (kN)
4022 + 2d20 (A, =2148) 52,3 | 597 (0.082(0,079 3448
Bién udn 2d22 cdn 2d22 +2d20
11260x650) (A, = 1388) 35,5 | 614 |0,052|0,050 | 232,7
udn 2d22 con 2d20 ( A, = 628) 35 | 615 {0,023]0,023 {106,9
Gida 2d18 +2d22 (A, = 1269) 35 | 614 |0,047|0,046]213,3
(1260x650) udn 2d22 con 2d18 ( A, =508) 34 | 616 10,019/0,019| 86,9
8d22 (A, =3041) 50 | 590 |0,628|0,431|344,8
{.56‘ 2 _ udn 2d22 con 6d22 (A, = 2281) 63 | 582 10,478(0,364 | 283,3
(:;;;g:;) cit 2d22 con 4d22 (A, = 1521) sg | 590 |0,31410,265]211,9
udn 2d22 con 2d22 (A, = 7,602) 36 | 614 |0,151]0,140120,8
G&i 2 cit 2d22 con 6d22 ( A, = 2281) 67 | 582 10,478| 0,364 | 283,3
bén phai cét 2d22 con 4d22 { A, = 1521) 59 | 590 |0,314]0,2651211,9
(300x650) udn 2d22 cbn 2d22 (A, = 760) 36 | 614 |0,151|0,114}120.8
2d20 + 4d22 (A, = 2149) 52 | 597 |0,439)0,342|280,7
G&i3 ¢t 2d22 con 2d22+ 2d20
(200x550) (A, = 1388) | a8 | 801 |0,282]0,2421201,0
udn 2d22 con 2d20 (A, = 628) 35 | 615 {0,125/0,117|101,5
Xic dinh lyc cdt tai cdc diém cdt li thuyét ciia cdc thanh
bi cit: '
Thanh Vi tri Giém cit 1y thuyét x(mm)
[M]=28.33
35,686
2{phai) _L‘- \Iio.mg 308
2500 l
1
35,686
3(phai) 779
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1.4 SAN BAN KE BON CANH | o
San thuge loai bin ké khi L,/L, <2, ban lam viéc hai phuong.
L. Tinh ban don

1- Theo so 46 dan héi

Tay theo didu kign lidn ké&t cla ban vdi cic tudng hosic ddm
bétdng cot thép xung quanh ma chon s¢ d8 tinh ban cho thich hgp.
Téng qudt ¢6 11 loai & bdn c6 s¢ dd tinh nhit sau:

TRy

r=====.

n

i"rua don _
#ps  Lign két ngam ===z Lién két tya don
—— Lién két ty do L,- canh ngén; L, - canh dai
Hinh 1.27 Ki higu cdc 6 bdn theo lién két
Theo qui ude

Lién két duge xem 1a tya don (khdp)
- Khi bédn ké 1én tudng

- Khi bédn tya 1én ddm bétong cdt thép (48 toan khdi) ma c6
hd' lh' < 3 .-

- Khi bin 14p ghép.

Lién k&t duge xem 13 ngam: khi bin tya lén dim béténg cot
thép (d8 toan khéi) ¢6 hy/h, = 3.

Lién k&t 1a tu do khi ban hoan toan ty do (nhu 6 s§ 10 va s 11),
cdc badn nay ciing 1am viée theo hai phuong.

a- Xét 6 bdn s8 1 (tya don bSn canh).
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=
| o=t
’i b=1ﬁ T
|
\
|
|
| .
Hinh 1.28
Xét dai ban & giiia theo phuong L, , mdmen 1én nhdt & giifa nhip:
2
M, = s-‘ll—'sﬁ (1.67)
7,
trong dé q = g (theo 1.5)
I+ L

Theo Markux, hé s& § 14 hé s6 diéu chinh, ké d&€n dnh hudng cia
hién tugng xodn 1am gidm momen vdn.

2 12
9=1—§.-ILL2— (1.68)
6 L+ L
Dat o=l (1.69)
Ll .
Thay vao (1.47), va rdt gon (1.47) thanh
Ml = mu.P ) (1.70)
5 of ( 1 } ~
trong doé m,=11-—. (1.71)
g H ( 6 ot +'1] (ot +1)8a) .
P=qL,L, - tong tai trong tdc dyng 1én 8 bén (1.72)°
Tuong tu tinh cho déi gitta nhip theo phuong L,.
M, =m,.P _ ! - (1.73)

b- Xét 6 ban s8 9 (bdn canh ngam).
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b
+ |
Y A DAV AV A M, N_ - J
/ E EM1 Y qi - |
R R O y |
b=1m| <7+ M"TTMZ -~ — | M, L, |
/ Pl /
/ P %
E M, M
/'/ VAR A g O A sy 4 S
Mﬂ MII
1% | |
y :Mr/ N
L,
Hinh 1.29

Trong trudng hop téng qudt, céng thuc tinh cho t4t ci céc loai 6 |
bin ¢6 dang |

Mémen duong 16n nhét & gitta ban

M; =m,P (daNm) (i =1,2, .. 11) (1.74)

My =m,P (1.75)
Mdmen am 16n nhat & géi

M, =k,P | (1.76)

My = kP 1.77)

‘D€ tién tinh todn cdc hé sd My, Myg ki kyy dd duge tinh sdn,
phu thujc vao ty s& L,/L,, tra bang phu lyc 15.
(Gidi thich ki ty trong hé s& m,, )
Ki ty i - 38 ki hiéu 6 ban dang xét (i = 1, 2, ..., 11)
Ki ty 1, 2 - chi phuong dang xét 1a L, hay L,.
Chii ¥: L,,L,: nhip tinh todn cia & ban lé khodng cdch gidta cfc
truc géi tua.

Tinh ¢ét thép: twong ty nhe bin dim
- Bé tri cét thép ‘
" Phuong én 1
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N by : L.=L,/4 F oA p)k\ A L, =LJ4 b,
. L t 1l ¥ *"
by A, przan bt : h, 1 A, phén b!_s
' P

L | A,

L2 L LR
A-A |

Phuong an 2
(tan dung c6t thép & nhip udn 1én gbi dé chiu M™)

by L,=L/4 b oA % L=L./4 b,
A

k] L] L]
b, A.phanbs : h, l —\ A,phan bd
b e ' '_..j
'_[ A, A 1 A y

A
— 2

@ A-A | i ®

%
1

Hinh 1.30

Bai tap 1.4.

Mét & ban san ¢6 kich thude Ly =5m,L, =4m, cdc dam bao

quanh c6 kich thudc 1a (200 x 300), chiu téc dung céa trong lugng
ban thén san (gdm cdc 16p cdu tao san nhu hinh) va tdi trong tdc
dung tam thei (hoat t&i) la PF =300daN/m?, n, =1,2. Tinh va b tri
c8t thép cho ban san: biét bétong B15 ci R, =8,5MPa, 1, =1; cot
thép loai CI ¢6 R, =225MPa.

: 1 ..-- Gach ceramic

~ 4

1
/"~ Ldp vita 16t
‘ Gidi: Céc 16p cdu tao san nhu sau Q O 'Oq- ,

—"~- Ban san
T~ LGp vida trat

Gach ceramic y, = 20kNIm®, 8y = 10mm, n=1,2
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Lép vialét  v,=18kN/m®, §,=30mm, n=11
Ban san Yo =25kN/m3, §,=80mm, n =11
Lép vita trdt v, =18kN/m?, §,=15mm, n=1,1

X4c dinh trong lugng ban thin san
8= ngi = ZS;‘":'Y;'

8;=0,01x1,2x20+0,045x1,1x18+ 0,08 x 1,1 25 = 3, 3k N/m?

Hoat tdi tinh todn: p, =p{.n, =30x1,2=3,6kN/m? . |

S0 d§ tinh ton ciia ban san: hy =300 >3k, =3x80 =240, do 46

ban lién két v6i cdc d4m bao quanh xem 1a lién két ngam. Viy ban |
thudc loai 8 569, va ti s6 L,/L; =1,25<2, ban thuge loai ban ké bén |
canh. |
Mémen duong 1én nhat & gida ban

M, =mg, P (kNm)

M; = mg;P
Mémen am 16n nh4t & goi
My =ky, P
M =kgyP
trong dé: P=qL L, =(3,3+36)x5x4=138kN

Ly /L, =1,25 tra bang dugc
mgy =0,0207; mg, =0,0133; ky; =0,0473; kyy =0,0303
T d6 M, =mg, P =0,0207x138=285,66daNm
M, = mg,P = 0,0207 x 138 = 183, 54
M; =ky;P=0,0473x138 = 652,74
My =k, P=0,0303x138=418,14 , .
Tinh c5t thép: tit M, gid thi€ta ,h,=h-a,b = Im tinh ' ‘

am= M2; §=1—,f1—2am; &:%
Rbbho

R

(]

Két qua tinh todn duoc tém tdt trong bang sau.
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Térdien| o m 3 Asz A ¥
(daNm/m) | (mm) | tmm®) (chon) %
Nhip Ly | 285,66 65 0,08 0,083 | 2038 | d6 @=125 | 0,31
Nhip L, | 183,54 60 0,06 0,062 | 1403 | 46 @=200 | 023
G6i Ly | 652,74 65 0182 | 0202 | 4965 |d8/10 @=125| 0,76
GéiL, | 418,14 65 0,116 | 0,124 | 3048 | d8 @=150 | 047

B& tri cot thép

d6 @300 1 125 d6 @300
® dg/o@ : @~ d8@150@

@
200 1000 {so , 1000 200
J—/ ' I \ ‘

2000 : 2500 :

L

(5-98/10@125 |a d6@125 ()
i---_ ~ --ﬂf
dB@150 n \\[ '
@G—.
—

.
'
[ . B
' |
¢

=

d6 @200 4000
@988200

MAT BANG SAN

2. Tinh ban theo sd d3 c6 khép déo

4] trang thdi can bang gidi han, ban dugc xem nhu gdm cdc
miéng cing néi lai véi nhau bling céc khdp déo. Moémen tai cdc khdp
déo phy thude vao dién tich cét thép cdt qua dubng nit hay néi cich
khdc mémen phu thude vao cich cdu tao c6t thép. -

Tinh toan ban bang phuong phép dong hoc: Céng kha di cua
ngoai luc béng cdng kha di cia ndi luc. -

Trudng hop téng quét, xét & bdn bat ki cé 6 gid tri mdmen lién
quan nhau qua mgt biéu thic duy nhat sau
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Khi c6¢t thép dat déu

2 -
qu(alfz_Ll) =(2M, + My + MLy + @My + My + MDL,  (1.78)

Khi c6t thép dat khéng déu

2
Q‘Ll' (311‘22— = =(2M, + My + M})Ly +(2M, + My + My))L, - (2M, +2M,)L,

(1.79)

Hinh 1.31 So do tinh bdn co khép déo
Cét thép mat duoi ciia bdn ké bén canh
a) Ddt cot thép déu; b) Ddt cét thép khéng déu

Trong méi cong thic ¢6 sdu mdémen udn cin xdc dinh. D gidi
bai todn nay phai loai bét 5 4n bing cdch chon 4n s6 chinh la M,
va cho ti s6 giita cdc mémen khdc d6i v6i M,. Né&u ban c6 mot s§

canh ké tuf do (hoc ty do hoan toan) thi mémen uén tai goi dé biing
khéng.

Ti s8 gidta cdc mémen chon theo bing sau.

Gidi han cho phép cia ti s6 cdc mdmen trong ban ké bén canh.

L M M., M M . M
L2 M _ - _M _M
o= Ay = —% a=—va a =4 ay=—= Va an = —=
L M, ™M, M, M, "M,
1-15 1-03 25-15 25-08
15-2 | 05-0,.15 2-1 1.3-03

|
x
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L, = L gulienkétia ngam
4

L, = % néu lign két 1a khop

Chidu dai tinh todn L, , L, 13 khoang cach gila cdc mép ddm.

B¢ tri c6t thép

|
|
} Poan L, ldy nhu sau:
|
|
|
' a) Phuong 4n bé tri 8t thép déu.

by L. =L,/4 . =L./4 b
! { t — —+ A ' Am# bl + - +
| b, Aphanbs 1 b, | A,phéin b
\ —v—v '
| E ' . I'% Aj A ﬂ
| :—[ A ‘\\\Asz l, Y
L2 ' L,/2
A-A |
Hinh 1.32

b) Phuong 4n bé tri cdt thép khong déu (cb thé tin dung cdt
thép & nhip uén 1&én goi d€ chiu M").

L by Le=Ly4 | : L, =L /4 by
k] 1 1 As! b

' Asn# T ¥
b, Aphanbs /| hsl =\ Aphants
% AR T

b

Hinh 1.33
Bai tap 1.5.

Mot 6 ban san cé kich thude Ly=5m, Ly =4m, cdc ddm bao

quanh c¢6 kich thuée 1a (200 x 300), chiu tédc dung cda trong lufong
ban than san (gdm céc 16p c4u tao san nhu hinh) va tdi trong tdc
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dung tam thai (hoat téi) 12 Py =300daN/m?, n, =1,2. Tinh va b§ tri
cdt thép cho ban san: biést bétong B15 c6 R, = 8,5MPa, Y, =1; cbt
thép loai CI ¢6 R, =225MPq .

- —+ - - -Gach ceramic

-~

e . va » ~.Ldp vira 16t
Gidi: Cdc 16p cau tao san nhu sau Q04 Ik P
8 _I-.Bansan

A Ldp viza trat

Gach ceramic y, =20kN/m®, 8,=10mm, n =12

Lop vita 16t y, =18&N/m?, e =30mm, n=1,1

Bén san Yy =25kN/m3, 8, =80mm, n=1,1

Lop vita trét v, =18kN/m®, §,=15mm, n = 1,1

X4c dinh trong luong ban than san

8 = ngi = Zﬁxnm
£,=0,01x1,2x20+0,045x1,1x18+0,08x1,1x 25 = 3, 3%N/m?
Hoat tdi tinh todn: p,=p,.n p =30x1,2=3,6kN/m®

Sao d6 tinh todn cda ban san: hy=300>3h, =3x80=240, do 46

ban lién két vai cdc ddm bao quanh xem 1a lién két ngam. Viy bén
thugc logi bdn ké bén canh, va ti s6 L,/L, =1,25<2.

Tinh cét thép theo so dé déo.

Nhijp tinh todn Ly=L-5;=4-0,2=38m
Lip=L,-b;=5-02-48m

Tirti 88 Lyy/L,; =1,26. Chon cdc hé s& nhu sau

M, ] 7 M My .
=—.=0,7; =—-.-L_—. '=—I.=2;a =_H,= ’ —_—-..-_...I.!_=1,7
M, UM, T T, T Ty Ty

Chon phuong 4n bd trf c6t thép déu
2 ——
- qu(slz L1)=(2M1 +MI +M;)L2‘|"(2M2+MH +M;I)L1

3,8%(3x4,8-3,8) _
12
=(2M, +2M, +2M,)4,8+ (2x0,7M, +1,7M, +1,7M])3,8

690
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M, =187,1 daNm
M2 =0,7M1'—" 130,97 da.Nm .
M, =2M, = 374,2 daNm
M, =1,7M/ = 318,07 daNm
Tinh 8t thép: tt M, gid thidt a,h,=h -0, tinh
bh
am=—-M—2-; E=1-1-20,; As=g-b—°~
Rbbho Rs
K&t qua tinh todan duge tém t4t trong bang sau.
Tigt di " ho a : As As s
1€t dien {daNm/m) m N (mmz) {chon) %
Nhip Ly | 187, 6.5 0052 | 0054 | 1315 | d6@200 0,20
Nhip Ly | 130,87 6.0 0043 | 0044 | 992 | 96 @200 | 047
Géi Ly 374,2 6.5 0104 | 0110 | 2708 | d¢6 @100 0,47
G6i Ly 318.07 6.5 0,089 0,093 | 2281 | d6 @125 0,35

Bé tri cbt thép
o3

® d6@300 d6@100 ® dE @300 d6@ 125
- AVAY VSR )
200" /1000 / /‘ \ jeo 000 200
1 <

[
1
[}
L
1
1
"
-l ow -

2000 ’ 2500
A-A ’
46@ 100 ln  s@200 7y
® r\Tq ®
%8125 |} :
A :
869200 / E 4000
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1.4.2 Bin lién tuc

a) L%?A";"y///"-gl :E:. : ﬁp,_, b)

nfm % y////l/ﬁﬂ ‘_—p*‘g—x—-—iu-u c)
! - 7/@ T s o
> 35w S v x e

M,

Hinh 1.34
a, b, c) So dé x8p tdi trong dé tinh mémen duang cida bdn lién tuc
d, e, ) So d6 phén chia téi trong d& tink bdn lien tyuc

Trén mat bang: 6 trdng - chi c6 tinh ti; @)

0 gach chéo - ¢6 ca tinh tii (g) va hoat tii (p).

Gid sit c6 mat bing san nhu hinh, kich thuge cdc 6 ban nhu
nhau, béténg d6 toan khéi, tai trong tinh todn tdc dung lén
bing = g + p(daN/m?) 1a hing s6, bdn tua lén tudng chiu luc bao
quanh,

Truéng hop nay tinh ban lién tuc.

Khi tinh ban lién tuc cdn xét dén t§ hgp b4t lgi cia hoat tai.
Mémen duong & gita nhip c6 gid tri 16n nh4t khi hoat tai p dat cdch
6 nhu hinh trén.

Dé xdc dinh mémen duong 16n nh4t & gita nhip theo phuong L,,
¢6 so d6 dat tdi nhu hinh d, dé tan dung cdc eéng thdc tinh mémen
duong cla bn don, ta phan thanh hai s¢ dd tdi nhu hinh e va f véi
tii trong tuong ung 1a ¢’ va g” véi diéu kién: .

T+Q"=g+pvaq’-q=g (1.80)

Tdc 1a T =p/2vaq”=g+p/2 (1.81)

Nhdn xét: V6i so dd tdi nhu hinh e thi momen tai géi bing
khéng, giéng nhu cdc canh cia cdc 6 ban ké tu do, moi 6 ban déu thujc
0 ban s6 1.
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Mémen & nhip bang
M =my Py My=mp P P=dLily (1.82)
Véi so dd tai trong nhu hinh f thi cdc gdi gilta xem nhu ngam.
Mémen & gitta nhip tinh theo cong thie
M:=my Py Mj=myP'; P=q"LiL, (1.83)
trong d6 m,;: ki ty i - s6 ki hiéu chia & ban dang xét;
ki ty 1 (hodic 2) - phuong cia & ban dang xét.
Cui cing mémen duong 16n nhat cia 8 ban dang xét ia:
M, = M + M{ =my; P’ + my P* .
M, =M+ M; =myo P +my P" :
Mémen am trén goi cé gid tri 1dn nhat khi hoat tai dit & cdc o
ban ké vgi gdi dé. G8i lam viéc nhu ngam, do dé tinh truc tiep
mémen gdi theo cong thuc cia ban ddc lap nhu sau
M, —k,P; My=kyP; P=(g+pLiL, (1.85)
Tie 1a tinh mémen gdi cho ting & ban ddc lap, trusng hop goi
dang xét niim gida hai & ban Kkhac loai, thi tai gdi d6 c6 hai gid tri
mémen gdi khac nhau. Trudng hgp nay mdmen tinh todn c6 thé 18y
theo tri s8 trung binh cdng gida hai mémen dé

1 . 1
M, =§(k,,1+kj.1)1>. My =§(k,-_2+kj_2)P (1.86)
hoyc 14y momen c6 gid tri l6n nhit (thién vé an toan) '
MI =max kl.l P M" = max “2 P (1.87)
k1 k;o

trong (1.66) va (1.67): i va j - 1 ki higu cia hai & ban ké véi gdi
dang xét).

Tit cdc gi4 tri mdmen, tinh va b tri cot thép tuong ty nhu ban
dam.

Bé tri c6t thép trong bdn ké bon canlt nhu sau:

- Cét thép ¢ nhip theo phuong canh ngin (L,) dat & lép dudi
con cot thép & nhip theo phuong canh dai (L,) dat ¢ 1dp trén.

- Co thé dﬁng c&t thép & nhip udn lén gdi & ‘chiu mémen am, s0
con lai phai dua vao gdi khong it hon ba thanh trén 1 mét dai.

- C6t thép chiu mémen &4m & gdi theo phuong canh ngin (L)
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dat sudt theo chidu dai cia dim canh dai, edn c6t thép chiu
mémen am ¢ gdi theo phuong canh dai (L,) dat phén con lai
cia ddm canh ngén.

- Lu6i cét thép chiu mémen am tran gdi cd hai phuong c6 bé
rdng béng L,/4.

Bai tip 1.6.

Mit bdng san cda nha céng nghiép nhu hinh sau, cdc dim c§
kich thuée 13 (200 x 300), chiu tdc dung ciia trong lugng ban than
san (gém cdc 1dp cdu tao san xem hinh) va téi trong tdc dung tam
thoi (hoat tdi) 1a P, =300daN/m®,n, =1,2. Tinh va bs tri cst thép
cho ban san (tinh ban lién tuc): bi€t béténg B15 ¢6 R, =8,5MPa,

Yy =1; c8t thép loai CI c6 R, =225MPq .

Bk e e 1 1®
w0 0 M | la000
: + ..... D&m BTCT (200x300) 5
LW m (m) ® 1 aooo
E . ',' ‘..c t !

: Jr . H 10
U Gy () ® | l4000
----------------------------------------------------- ! -4

y 5000 5000 . 5000 , 5000 | ©

Geach ceramic
E; Ldp vira I6t
L - ° q

S _J~~Bansan
™~ Ldp vila trat

Giai: Céc 1dp cé'u tao sin nhu sau

4
°
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Gach ceramic Yy = 20kN(m?, 8 g= 10mm, n=12
Lépvia lét v, —18kN/m3, 8,=30mm, n=11

Bén san Y - 95kN/m®, §,=80mm, n=11

Lép vita trdt Y, = 18kN/m?3, &,6=15mm, =1,1

Xdc dinh trong lugng ban thén san

8= ng;‘ = Zsinﬂi

g, 20,01x1,2x20+0,045x1,1x18+0,08x1,1x25 = 3,3kN/m?
Hoat tai tinh toén: p, = pi.n, =30x1,2=3,6kN/m’

So d3 tinh todn cGa ban san: hy =300 >3k, =3x 80 =240

do d6 ban lién két voi cdc ddm xem la lién két ngam; lién két ban
véi tudng xem 14 lien két tya don. Vay ban thudc loai ban ké bén
canh, ti 88 Ly/L, =1,25<2.

Twh  ¢=2- 5"-32 —180daN/m? vA

=8+ P?u - 330 + 180 = 510daN/m*

Ky hidu cdc & ban nhu trén hinh
O ban (i) dng véi 6 thi 6. O ban () ung véi & tha 8. O bin (k)
dng v6i 6 tht 7. O ban (m) dng véi 8 thi 9 (trong 11 loai 6 ban).
X4c dinh mémen duong 16n nha&t & gida nhip ciia 8 bn bt ki (i):
M, =M; + M{ =my P'+m;y P ‘
M,=M;+M;= my,.P' +m; g .P*
véi P =q'L,L, =180x 4 x5=36kN
P*=q'L,L, =510x4x5=102kN
Xét 6 ban (i)
M =M +M]= my,.P'+ mg, . P°
= 0,044 x 36 + 0,0314 x 102 = 478,68 daNmfm
M, =My +M; =myy P+ meq.P* '

= 0,0282 x 36 + 0,0202 x 102 = 307,56 daNm/m
Xét 8 ban (j)
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M =M +M{=m, P+ mg,.P"

= 0,044 x 36 + 0,0258 x 102 = 421,56 daNm/m
M2 -—M2 +M2 -—nllz P +m32 P

= 0,0282 x 36 + 0,0189 x 102 = 355,68 daNm/m
Xét 6 ban (k)
Ml = 1+M1 =m11.P'+fn7A1.P'

= 0,044 x 36 + 0,0236 x 102 = 240 daNm/m
M2 =Mé + M; =m12.P'+nl7.2.P'

= 0,0282 x 36 + 0,0132 x 102 = 236 daNm/m
Xét 6 ban (m)
MI =M} +M;=m11.P’+m9_J.P'

= 0,044 x 36 + 0,0207 x 102 = 396.6 daNm/m
My =M;+M; = Myp- P+ mg o P

 =0,0282 x 36 + 0,0133 x 102 = 237 daNm/m

X4c dinh mémen &m lén nhit & gdi ké giifa hai & ban bat ki (i) va (])

ki,
M,—maxk P véi P=qL L, =690x4x5=138kN
j.1
M;; = max :i'zP
5.2

Xét tai géi chia hai & ban (i) va () theo phuo‘nng

M;; =max k62P chon M = 0,0470 x 138 648 ,6 daNm/m
2

Xét tai g6i cia hai é ban () va (§) theo phuong L,

ks 2
ka2

Xét tai g6i cia hai 6 ban (k) va (m) theo phuong L,

MII =max P Chgn M" = 0,0470 x 138 = 648,6 daNm/m

My =max Z‘z P chon My = 0,0303 x'138 = 648,6 daNm/im
.2 ’

Xét tai gdi ctia hai 6 ban (m) va (m) theo phuong L,
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|

My = max

:*;-2 P chon M, = 0,0303 x 138 = 418,14 daNm/m
2 ’

Xét tai géi cda hai & ban (i) va (k) theo phuong I,

M; =max 2‘1 P chon M;=0,0710 x 138 = 979,8 daNm/m

1
Xét tai gfi ciia hai 6 ban () va (m) theo phuong L,

M; =max

i‘;‘ P chon M= 0,0549 x 138 = 757,62 daNm/m
1
Tinh c8t thép: tit M, gid thita ,h,=h-a, tinh

a M . io1-fi-%a,; A3=-——E'Rbb"°

" RohZ R,
K&t qua tinh todn duge tém tdt trong bang sau.
M, h, A, Ay B
Ki higu , Um 3 .
(daNm} (mm) {mm°<) Y%
My 47868 | 65 | 0133 | 0144 352,6 d8@140 | 0.6
Mz 307,56 6 | 0101 | 0,106 240,6 d6@20 | 0,45
My 421,68 65 | 0,117 | 0,125 307.5 ds@ieo | 0.5
My 355,68 60 | 0116 | 0,124 280,0 | d6/8@40 | 052
My 240 65 | 0,067 | 0,069 170,0 de@sc | 03
M 396.6 65 | 0,110 | 0,117 2881 d8@100 | 033
Mg Mom | 237(236) | 6 | 0,077 | 0,081 182,9 d8@00 | 05 |
Mij 548,6 65 | 0,181 | 0201 493,0 d10@00 | 0,85
Mijiom 979,8 65 | 0273 | 0,326 800,4 dio@o | 13
M | 757,62 65 | 0211 | 0,240 588,86 a10@130 | 1
Mijm 418,14 65 | 0116 | 0,124 304,8 ®8ai60 | 05
Ghi chu:

M,;- mémen & nhip theo phuong L; ctia 6 ban i.
. M, - mbmen & géi theo phuong I, ké giita ® ban i va 6 ban k.
B& tri cot thép
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g .2 3 P S8
TV Vo7 1°
,L_. " } :
8 t"% J::::*::E:: :::::ﬂ::::::::::ﬁ::::[:::::E: —r—
%9\: 10— [11 T 12 L i | 4000
::': {: ; %:: :1:3|::::ﬁ:::::::::;::::IT::::H +—©
: ,__..._| F g u : 4000
---------- il M et EEEE +®
é; 5000 | 5000 L 5000 4 5000 5
Ky hiéu c6t thép
1- d6@120 6- d6/8@140 11- d8@100
2- dB@140 7- d10@130 13- d8@160
3- d10@100 8- d6@100
4- d8@160 9-12- d8@100
5- d10@130 10- d10@90

1.4.3 Ddm ciia san ¢6 ban ké bén canh

Gid s c6 mit bing san nhv hinh 1.35: ¢6 tinh tdi tinh todn la
8, (daN/m®)va hoat taii tinh tosn la Ps{daN/m?). Yéu cdu tinh cét
thép ddm tryc 2 va ddm truc B.

1- Tinh ddm truc B (theo so 43 dan héi)

a) Céch 1 - hogt tdi toan phdn

- Xdc dinh tdi trong

Téi trong ti san truyén vao ddm xde
truyén tdi nhu trén mat bing san.

Tinh tdi: gdm trong lugng cde 16p cdu tao san &.(daN/m?),
trong lugng bén than ddm g, trong luong tudng x8y trén didm (néu
cb).

dinh gidn ding theo dién
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a) P\Em o b) ¢ d)
+ G
il X gt A T
g,B ’
Ly > K 4 &
&t 1 4®
L! gst _ E’S_L_Eé
of Ny Yol
B>l B ] B L B 1 Dém tryc 2

e) 9,812 g.L2
] ¥ X A
g+ gy {néu co)
& T3 % 3o o
f) p,B/2 pLo/2

1 1 T
& T B g 4

Hinh 1.35 So dé xde dinh tdi trong tic dung lén ddm

‘@) Mgt bing san - dién truyén tdi t san vdo ddm
b) Dang tdi trong (tinh tdi) tdc dung lén ddm truc 2
¢) Dang téi trong (hoat tdi) tac dung lén ddm truc 2
d) Téi tuong duong (tinh tdi hode hoat tdi) len ddm truc 2
e) Dang tdi trong (tinh tdi) tdc dung lén ddm tryc B
f) Dang tdi trong (hoat tdi) tac dung lén ddm truc B

Chu thich:

Hién nay phé bién nhdt 1a dang phdn mém SAP 2000 dé tim
ndi luc (M, Q) thi nén ding truc ti€p dangtai trong hinh tam
giac — hinh thang theo hinh 1.35b, ¢ hogc e, £ Tuy nhién
béng cdch tinh gn ding ciing cé thé ding dang tai tuong
duong theo hinh 1.35d
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Chon s bd kich thude tigt didn ddm

1 1 1 1 |
h=(—+—=)L;(L=B),b=(=+ =)l 81
(10 13) ( ) (2 4): (1.87)
Trong lugng ban thin ddm
&g =blh —hn,y, (daN/m) (1.88)

Trong lugng tudng x4y trén ddm (tinh don gidn thién vé an toan)
g =b.h.n,y, (daNim) (1.89)
trong d6: b, h, - bé day, chiéu cao cla tudng
Y- khdi lugng riéng cda tudng.
Tai trong do san truyén vio
Phia nhip AB c¢6 dang tam gidc, tri s& I6n nh4t la

&;.B/2 {daN/m)(hinh 1.35e) (1.90)
Phia nhip BC c¢6 dang hinh thang, tri s& 1dn nhat 1a
8,.L; /2 (daN/m)(hinh 1.35¢) (1.91)

Hoat tdi
Hoat tdi san phy thugc vao chic nang cia san 14y theo bang 3
myc 4.3.1 TCVN 2737-1995. Hoat tdi san gém phan dai han va ngin
han.

trong d6: F, - hoat tdi toan phdn; P, - hoat tai dai han;
B, - hoat tdi ng4n han.

. Hoat tdi toan phan do san truyén vao c6 dang tam gidc va hinh
thang nhu tinh tai.

Phia nhip AB ¢6 dang tam gidc, tri s8 lén nhat 1a

”32'3 (daN/m)(hinh 1.350) (1.93)
Phia nhip BC ¢6 dang hinh thang, tri s6 1dn nhat 12
%I?- (daN/m)(hinh 1.35¢) (1.94)

So dé tinh: 1a ddm lién tuc nhidu nhip chiu tii phan bé gém
- tinh tai P va hoat t3i G. Tinh theo so d8 dan héi, nhip tinh todn 1dy
theo tryc cla cdc géi tya L, = B (H.1.35¢, f).

Tinh néi lite: DE tim ndi lyc c6 thé dung céc bang l4p s&n vdi sg

P,=P,+P, (1.92)
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a6 tai tuong Ung d€ xdy dung biéu d5 bao mémen va luc cdt.

C6 thé dung céc chuong trinh tinh két ¢iu rat phd bién hién
'dang dung ma ban bigt d€ gidi. Sau day sé trinh bay cdch gidi bai
todn tinh diAm bing cong cu méy tinh ¢6 phin mém hé trg.

Dung chuong trinh tinh k&t cdu ma ban bift si dung, tim ndi luc
cho titng trudng hop tai, sau dé ding chuong trinh t& hop ndi lyc dé
tim ndi lyc nguy hiém nhét tai bat ki tift dién nao cda dim (tim
bidu d& bao M, Q). Tu két qué t8 hop ndi lye d6 tinh cot thép cho
ting tidt dién cda dam. Phén tinh c6t thép cé thé tinh tay, néu ban
¢6 chuong trinh tinh cdt thép tin cdy ban cé thé ding cong cy mdy
tinh gitp lam viéc nay.

Biéu dé bao mémen, liyc cdt

- Cde truong hop chdt tdi ,

Vi dy céch d4t tai 1én ddm truc B.

a- Trudng hop 1: Tinh véi tdi thuc (dang tam gidc — hinh
thang) Tinh véi tai (dang tam gidc — hinh thang)

Tinh tai

Tinh tdi chdt ddy

Hoat téi 1 cach nhip (d€ tim M., 6 nhip 1 va 3)
Hoat tdi 2 cdch nhip (dé tim Mg, & nhip 2vad)
Hoat tdi 3 lién nhip (d€ tim M_,. & g6i 2)
Hoagt ti 4 lién nhip (d& tim M, ¢ g6i 3)
Hoat tdi 5 lién nhip (d€ tim My, & g6i 4)

T8 hop tai trong: Hé sétd hop titca =1
Combeo 1: Tinh tai - Hoat tai 1; Combo 2: Tinh tai — Hoat tai 2;
Combo 3: Tinhtai —Hoat tai 3; Combo 4: Tinh tadi — Hoat tai 4;
Combo 5: Tinh tai - Hoat td1 5
Combo 6 (BAQ); (Combo 1, Combo 2, Combo 3, Combo 4, Combo 5)

9, = (a, + 9,)B/2 G, = (G, + 9:)L22

i Wi

&
®

4
@wi

ijg“ g, (néu c6)
- ®

© b

3
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-~
bt

Hoat tai 2 f‘E---‘: p‘BE'—'—‘_‘-“EE

iy -8 - .5 4.

Hoat tai 3 P82

Hoat tai 4 g.8/2

Hoat tai 5

X & X 5 X 5

Hink 1.36 So dé dang dat tdi dé tinh dém
lién tuc theo so dé dan hdi
b) Truimg hop 2 - Hoat tdi ngdn han
Xdc dinh tdi trong
Theo tinh chat tdc dung cia hoat tai: hoat tai dai han 1a tdi
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| trong tdc dung thudng xuyén lén két cdu nén dugc xem nhif 1a tinh
) tdi. Vi thé khi xdc dinh tdi trong tdc dung 1én két cau clng tinh
riéng cho trudng hgp tinh tdi va hoat tai. '

| Khi d6: Tinh tdi sAin = g, =&, + Pqg (1.95)
Hoat tdi san P, =Ps — P4 ’ (1.96)
Trudng hgp nay tinh nhu sau:

T&i trong tif san truyén vao ddm xdc dinh gin ding theo di¢n
truyén tai nhu trén mit bing san.

Tinh téi: gdm trong lugng cdc 16p cdu tao san gs(ddem2)+ hoz_at

tdi dai han p,(daN/m?) d&t q, = g, + B4, trong lugng ban thin ddm
g4, trong lugng tudng xay trén dim (néu cb).

Chon sg b kich thude tiét dién ddm :

| h=(1/10+1/13)L; (L=B),b=(1/2+1/dh. (1.97;

\ Trong luong bén than ddm
| gy =blh—h)n -y, (daN/m) (1.98)

| " Trong lugng tudng xay trén ddm (tinh don gidn thién vé an toan)
i g =b.h.ngy, (daN/m) (1.99)

| trong d6: b, , h, - bé day, chiéu cao cia tudng;
v, - khéi lugng riéng cda tudng.
Tai trong do san truyén vao:
Phia nhip AB c¢6 dang tam gidc, tri s§ 16n nhét

g,.B/2 (daN/m)hinh 1.35¢ , (1.100)
- Phia nhip C c6 dang hinh thang, tri s6 14n nhit la
g,.L, /2 (daN/m)hinh 1.35e (1.101)
Hoat tdgi :
Hoat tdi san p, =p, — Py (1.102)

trong 46:  p,- hoat tdi toan phdn; p,- hoat tai dai han;
| i p, - hoat tdi ngdn han.

Hoat tai ngdn han do san truyén vao c6 dang tam gidc va hinh
thang nhu tinh ta:.
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Phia nhip AB ¢6 dang tam gidc, tri s6 I6n nhat 1a J

p,-B/2 (daN/m) hinh 1.35f (1.103)
Phia nhip BC ¢6 dang hinh thang, tri s& 16n nhat 1a -‘

py-L, /2 (daN/m)hinh 1.35f (1.104) |

- 80 6 tinh: 12 d4m lién tuc nhidu nhip chiu tii phan bé goém
tinh tdi P va hoat ti G. Tinh theo so 43 dan héi, nhip tinh todn lay
theo tryc cia cdc géi tua L, = B.

- Tinh ndi luc:

- Biéu d6 bao mémen lye cit: Tuong tu nhy phin trén

Vi dy cdch d4t tdi dé tinh dam truc B.

Tinh véi tdi (dang tam gidc — hinh thang)

Tinh tai

Tinh tdi chdt ddy

Hoat tdi 1 cdch nhip (d€ tim M}, & nhip 1 va 3)

Hoat tdi 2 cdch nhip (@€ tim M}, & nhip 2 va 4) |

Hogt tdi 3 lién nhip (d€ tim M, & g6i 2)

Hogqt tdi 4 lién nhip (d€ tim M_,, ¢ g6i 3)

Hoagt tdi 5 lién nhip (d€ tim M_,, J géi 4)

Dung chuong trinh tinh két ciu mé ban biét si dung d& tim néi \
lye cho timg trugng hop tai. Sau d6 t8 hop néi luc ‘

Té hogp tai trong: Hé s6 15 hop titca = |
Combo 1: Tinh tdi — Hoat tdi 1; Combo 2: Tinh tdi - Hoat tai 2 ‘
Combo 3: Tinh tdi — Hoat tdi 3; Combo 4: Tinh tdi - Hoat t3i 4 |

Combo 5: Tinh tdi — Hoat tdi 5 \
Combo 6 (BAO): (Combo 1, Combo 2, Combo 3, Combo 4, Combo 5) |

Tinh tai |
g,8/2 8.L.2/2 .

L
\ I :. ¥ [ ] _,‘“"9a+91
-0 -0 00
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\
|
l
!

Hoat tai 1 o p;B/2 ..
f%\ psglz p. h
i ) N ¥
£ X X Xz 2
: _pB2
Hoat tdi 2  pBI2 :E
A Z X X -
Hoat tai 3 pB/2
Phd . 1 p_s‘l.—-zlz
A AT AT
oy Xz - X 2
Hoat tai 4 g8
e . gslo/2
L p- X X 2.
9,82 |
Hoat t3i 5 NG

"':,, 9.B/12 . 2

LN 44.5} Aﬁ'

-?' B &+ 8 & B T s %
| s

Hinh 1.837 So dé dang ddt tdi dé tinh
ddm lién tuc theo so dé dan héi

Chii thich: Trude day khi tinh cdc ddm doc cia céng trinh thi
ngudi ta thudng chon lién k&t ddm véi gdi tua ddu tién la lién két
khdp, nhim muyc dich 12 t4n dung céic bdng tinh da lap sin cho ddm
déu nhip dé tinh todn d& dang va nhanh chéng trj s6 mémen, lyc
cit. Sau khi tinh c8t thép & cdc nhip va & cdc gdi gida, lai bd tri mdt
lugng cot thép cfu tao & gdi ddu tién d€ chiu moémen am & goi dé.
Thye chit ddm doc vin 1a ddm khung (s& phén tich ky & chuong
khung) theo phuong doc nha vi thé lién két & gi déu tién (dam lién
két vdi cot) 1a ngam. Hién nay ching ta 44 c6 céng cu mdy tinh va
cde chuong trinh tinh két cdu viéc thay lién k&t & goi dau tién 1a
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ngam la chinh xdc va viée tinh ndi lue khéng qud khé khan.

Tit két qua t8 hop néi lye d6 tinh c&t thép cho timg tist dién cia
dam. D4&i v6i dam 14y tri s6 moémen 16n nhat & nhip va § géi dé tinh
¢8t thép tuong tu nhu & phan tinh cét thép cia ddm phu va didm
chinh trong san sudn toan khéi c¢6 bin ddm. Phin tinh cét thép c6
thé tinh tay, néu ban ¢6 chuong trinh tinh c8t thép tin cdy ban cé
th€ dung cong cu m4y tinh giip ban lam viéc nay.

Bai tjp 1.7 |

Mot cdng trinh ddn dung c6 mat bing tdng th i nhu hinh sau,
b3 trf luGi cit va ddm ngang, ddm doc (xem hinh). Gid thi&t tudng |
gach xdy trén tat cd cdc ddm, tudng day 200, chidu cao ting nha |
3,3m. Cho biét: hoat tai toan phdn p, =200daN/m?, hoat tii dai han
Py =T0daN/m?®, n,=1,2. Yéu cdu xdc dinh tdi trong téc dung lén
ddm doc tryc B, tinh riéng cho timg trudng hap tai - tinh tai, hoat tai. |

Céch 1 - Hogt tdi togn phdn | |

@__ﬁ_ /{)ém Cét
TR TN

N

am

L sm | s 1 s 1 s |

GH—

@ @ @ @

Mgt bdng san tdng thi i.

T —{ - Gach ceramic
Céc 16p c4u tao san nhif sau: § P Lop via ot |
2 Ban san
Lép vaa trat

Gach ceramic: e =20kN/m?, d,=10mm, n =12

Lép vita 16t:  y, =18&N/m®, §,=30mm, n = 1,1
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| Bénsan: Y, = 25kN/m3, &, =80mm, n =1,1
Lép vita trat: v, =18kN/m®, §,=15mm, n = 1,1
X4e dinh trong lugng bdn thén san:
g,= D 8si= 20
g =0,01x1,2x20+ 0,045><1,1><18+0,08><1,1><25=330c17,al‘»)’lm2
Hoat tdi tinh todn p, = p,.n, =200x1,2= 240daN/m?®

1- Xae dinh tai trong tdc dung lén dim doc truc B
So da truyén tdi (xem hinh)
a) Tinh tdi
Chon so bg kich thudc tiét dién ddm h =1500/13=385mm
| (chon hy =400mm; b=hy/2=200mm)
Trong lugng ban thin ddm
g4 =b(h—R)n, v, =0,2(0,4 - 0,08) x 1,1x 25 =176daN/m
Trong lugng tudng xiy trén ddm
g, = by, =0,2(3,3-0,4)x1,1x18 = 1148, 4daN/m
Tai trong do san truyén vao
Nhip 1-2: tai tU sin truyén vao dim cé hai dang. Phia bén tréi
¢6 dang tam gidc tri s6 16r nhat 1a 5g,/2 (daNim)

Phia bén phdi c6 dang hinh thang, tri sd l6n nhédt 1a
4g, /2 (daN/m) .

b) Hoaqt tdi

Nhip 1-2: hoat ti tif san truyén vao dim c6 hai dang. Phia bén
trai c6 dang tam gidc, tri 6 16n nhét la 5p/2 (daN/m),

Tinh tai
g,5/2 =825 g.4/2 = 620

-
-

"4 “\ ,lr
y . )
.
1 L h J

] 1

) 4
3 < 1 3=~ g+ 9,=13245
| 575 B 8 B
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Hoat tai 1
.. p.5/2=600 _ |

-

' pa/2 =480 A
I (] !

iy . . .4 A |
Hogt tai 2
P¢5/2 = 600
ARy,
<L, A B . e
Hoat tdi 3

p,5/2 = 600

p.4/2 = 480

£ 8 » SEE— p:d
Hoat tdi 4

g.5/2 = 600 |

-

|

TN \

< AN 8472 = 480 |

/14"' ";K i
X

& X p:e 3 |
Hoat tai 5 |
0,5/2 = 600 |

Q412 = 480 . |

. Y |

£ T X - |

So d6 dang dat tdi d¢ tinh dém lién tuc theo so dé dan héi |

Phia bén phdi c¢6 dang hinh thang, tri s§ l6n nh&t 1a!
4p, 12 (daNim). i

(Cdc nhip khdc gidng nhip 1-2) |

K&t qua tinh todn duge tém tédt nhu sau

Tinh vdi tdi (dang tam gide — hinh thang)

Tinh tdi

* T6 hop tai trong : Ha s& t6 hop tat ¢ = 1
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‘ Combo 1: Tinh tdi — Hoat tai 1; Combo 2: Tinh tai — Hoat téi 2
\ Combo 3: Tinh tai — Hoat tai 3; Combo 4: Tinh tai — Hoat i 4
Combo 5: Tinh tdi — Hoat tai &

! Combo 6 (BAOQ): (Combo 1,Combo 2, Combo 3, Combo 4, Combo 5)

| Céch 2 - Hoat tdi tinh ngdn han

A

@-{-— am Cot
TS TS

| 5m | 5 | 5 | 5
® @ @ @

Mat bing san tdng thi i

G

- Xsc dinh tai trong tac dung 1én dam doc truc B:
So db truyén tai (xem hinh)
a) Tinh tdi
Chon sd bé kich thude tiét dién dam h = 500/13 = 385mm (chon
hy =400mm; b=h,/2=200mm
Trong lugng ban than ddm
gy =blh-hn,y, =0,2(0,4 -0,08)1,1x25 =176 (daN/m)

Trong lugng tudng xdy trén ddm

g =bh.ngy, =02(33-04)1,1x18=1148,4 (daN/m)
T&i trong do san truyén vio
Dat g, = g, + pg =330+ 70x1,2 =414daN/m*

Nhip 1-2: tai ti san truyén vao dam cé hat dang Phia bén trai
¢6 dang tam gidc, tri s6 16n nhat 13. 5¢,/2 (daN/m)
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Phia bén phdi c6 dang hinh thang, tri s§ 16n nhat la

4q, 12 (daN/m).
b) Hoat tdi

Nhip 1-2: hoat tdi tif san truyén vao ddm c6 hai dang. Phia bén
trdi ¢6 dang tam gidc, tri s8 16n nhét 1a 5p_ /2 (daN/m).

Phia bén phdi c6 dang hinh tBang, tri s§ I6n nhat 1a
4p, /2 (daN/m) (C4c nhip khdc giéng nhip 1-2).

Két qua tinh todn duge tém tdt nhu sau

Tinh véi téi (dang tam gidc ~
Tinh téi
g,5/2 = 1035

- ~ £ N
- ~

hinh thang)

9541? = 828

v ";\A"h

_& 3 _;_ }_gd +0,=1324,5
@ 8 B ® B @ B 0
Hoat tdi 1
p.5/2 = 390

% P4/2 =312 ﬁ

L £

L X X
Hoat t&ai 2

p,5/2 = 390

éEﬂ"}Tz’ZE{é"EE
[ K b XK ;

<h E-N .8
Hoat tai 3
p.5/2 = 380

S Py4/2 = 612
AT AP

.955/2 =

e -

390

,954/2 = 480

.oy - -

£ e S




SAN BETONG COT THEP 93

Hoat tai 5
g:5/2= soo
g,4/2 312
iy

So dé dang d(!t tdi dé tinh d&m lién tuc theo so dé dan hoi
* T3 hop tdi trong : Hé s6 t6 hgp tdt cd = 1
Combo 1: Tinh tdi - Hoat tdi 1; Combo 2: Tinh tdi — Hoat tai 2
Combo 3: Tinh tidi - Hoat tdi 3; Combo 4: Tinh tdi - Hoat tdi 4
Combo 5: Tinh tdi - Hoat tdi 5
Combo 6 (BAO): (Combo 1,Combo 2, Combo 3, Combo 4, Combo 5}

1.5 TiNH DAM DOC (TRUC B) THEO SO D0 DEO

Déi v6i ddm lién tuc ddu nhip (nhu ddm truc B) ¢é thé tinh theo
so d déo, diing cdc cong thic da 1ap sdn dé tinh cdc mémen, luc cit
nguy hiém nhat & nhip va d géi mot edch nhanh chéng nhu sau

- Nhip tinh todn 14y theo mép cla cdc goi tua, L, =L -85,

- S¢ db tinh 1a ddm lién tuc déu nhip, lién két ddm va géi tya
d4du tién va cudi cing 1a tya don.

= (q, + 0,)B/2 qz = (q.+ 9.)L,/2
L 4
p .
gy + G; (néu co)
A T 1 I I
® @ ® @ ®
Dém truc B

Hinh 1.38 So dé tinh va dang tdi tic dung lén dém truc B

- Xéc dinh tai trong giéng nhu khi tinh theo s¢ 45 dan héi
- Mémen udn 16n nhit xdc dinh theo cong thic lap sdn
* J nhip bién va géi tha hai

L2
= +(0,7M, + g, 7%) (1.105)
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* ( c4c nhip gidta va cdc gdi giva
2
M =+(0,5M, + g4 -fg—;) (1.106)
- Luc cdt cia ddm tai cdc goi
* Tai goi bién
Q. -, s (1.107)
LO
* Tai mép trdi go1 tha 2 (géi B)
QL -q,+Ms (1.108)
L,
* Tal cdc gbi gida
QF=Q=Qf=..=@, (1.109)

trong dé: g, +g, (daN/m) - trong lugng ban than cda didm (ké ca

cda tudng x4y néu cé);

M,- mémen udn 16n nhédt cia ddm don ké tu do hai diu

chiu tai trong do bén truyén vao ddm ¢ dang tam gic hosc hinh thang.

V6i tdi trong phén bd tam gidc

Qa 2
L,
Mo _qd"ig

MO

Vdi téi trong phéin bd dang hinh thang

<G4

.R‘

MQ

L -
K™ Mo=q,2(3-4p%) vai p=

L
2L,

(1.110)

(1.111)

q4 - tai trong phan bd lon nhét cla dang tai tam giac hoc hinh thang.

Q, - luc cit tai goi cia ddm don gidn.

Trudng hgp tinh cu thé ddm truc B

Tai trong tif san truyén vao c6 hai dang tam gidc va hinh thang.
- Mémen udn 16n nhat xdc dinh theo cong thic

* & nhip bién va géi thu hai

|
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2 . .
M=x07M,;+My)+g, %) . (1.112)
*  cdc nhip giita va cde goi gida
2
M=i(0,5(M0_1 +MO'2)+gdi‘,—é) (1113)

- Lute cdt cia dam tai cdc gdi
* Tai gdi bién

Q,=Q, - gB (1.114)
(+]
* Tai mép trai géi thd 2 (géi B)
QT -q, JﬁB (1.115)

G
* Tai cdc gdi gila
QfF =Q¢ =Q¢ =..=Qq, (1.116)
trong dé: gy {(daN/m) - trong lugng bdn thin cda dam (k& cé cla
tudng xay néu cb).

M_ ,M_, - mémen uén 16n nhat cia dim don ké ty do hai dau
chiu tdi trong do ban truyén vao dim cé 'dang tam gidc hodc hinh
thang: x4c dinh theo (1.110), (1.111). Trong d6, thay g; =¢q; hodc
dq =4d2-

@, - luc cit tai gbi cia dam don gian.

1.6 SAN CO HE DAM TRUC GIAD

1.6.1 Khai niém

Trong thuc t€, thudng gép san bdn ké bdn canh cé6 L; vaL, 16n
hon 6m, v& nguyén tdc ta van tinh & san nay thugc bdn ké bdn canh.
Nhung véi nhip 16n, ndi e trong ban lén, chiéu day ban ting lén,
d9 vong clia ban cing ting, déng thdi trong qud trinh s dung, ban
san s& bi rung. P& khic phyc cc nhuge diém nay, ngudi ta phii bd
tri thém cdc ddm ngang va cdc dim doc thdng géc nhau, d€ chia &
ban thanh nhidu & ban nhé ¢6 kich thuée nhé hon 6 mét. Truong
hop nay goi 14 san ¢6 hé ddm tryc giao.

Chi y: Tai diém giao ciia hé ddm tryc giao nay khéng cé cot 4a.
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Kich thude tiét dién ngang cia hé ddm nay bat ky, tuy thude vao tai
trong va nhip cha né.

L L2 >Bm 1
k1] qa
—7 .
g !
Dim < Dam ngang 1|<6m
\ <+ L, >6m
/
Cot DAm do¢ 4
]
L i | L<6m L
Ll ) "

Hinh 1.39 San co6 hé ddm true giao

1.6.2 Tinh hé ddm tryc giao, c¢6 nhiéu cdch tinh, tiy thudc vio
muic 46 chinh xdc va cong cu tinh todn.

Céch 1: Tinh don gidn, quan niém dadm chinh, ddm phu.

Vi du: ta c6 mat bing san hinh 1.40

Gia thiét D; c6 kich thude tiét dién ngang lén hon kich thude
tiét dién ngang cda ddm D,: tir d6 c6 thé xem ddm D, 1a ddm phu
con dam D, 1a ddm chinh, viy ta c6 thé tach ddm chinh va d4m phu
ra doc lap dé tinh.

a) Tinh san

Sau khi 48 bd tri hé ddm trﬁc giao thi cdc 6 san nhé c¢é kich
thuge (4,5,), cdc & san ndy thudc loai bdn ké bén canh. Tinh todn
cdc 0 san nay d4 biét cdch tinh & phan trén; Tinh san theo ban don.
b) Tinh hé dam tryc giao ‘

+ Ddm phu D,

Dam phu D, 14 ddm lién tyc hai nhip cé cdc gdi tua la cdc ddm
bién va gdi tya ¢ gita 1a ddm chinh D,, tdi trong tdc dung gdm t4i
trong bdn than va tdi trong (tinh tdi, hoat t&i) tif san truyén vao cé

s¢ d6 truyén tdi (H.1.40a). So 44 tinh va dang tdi trong t4c dung
(H.1.40c). '

Né&u khéng tinh duge ndi lyc tir tai hinh thang thi cé thé chuyén
dang tdi hinh thang sang tdi phan b§ déu tuong duong. Tir d6 tim
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!
\ néi lue va tinh c6t thép cho dam.

; DaAm O,
| k \ L, >6m L ot Ot + 9ar =T
| — %
* ' o
| Dam I, q6m L n
Ll
Cot — L, >6m y 3 y
11 11 =1
Dam D, ny
l 1, <6
a * R L b) 04m D,
0 A AT
S 1{ 3
" X & Hinh 1.40
= a) Mat béng san
*G42 =G X 4
Ny T r :  b) Sodb tinh dém D,
o T, 3 ¢) So d6 tinh dém Dy
Da&m D, X

+ Ddm chinh D,

Dim chinh D, la ddm mét nhip c6 gdi tua 12 cac dédm bién, tai
trong tdc dung gém trong lugng ban thén, tai trong tir sin truyén
vao ¢6 s¢ db truyén tai (H.1.40a) va luc tip trung dit tai gida dim
do ddm D, truyén vao (X 1a phan lyc tai gbi gitta cia ddm D,). So
d6 tinh va tai tdc dung (H.1.40b).

Néu khéng tinh duge ndi lyc tit tdi hinh tam gide thi c6 thé
chuyén dang tdi hinh tam gidc sang tai phin bé ddu tuong duong.
Trong trudng hgp nay: trén mot nhip dim c6 hai tam gidc gidng nhau,
| tii phan b déu tuong duong xdc dinh theo biéu thic sau:
| Qe = 0,504 (1.117)

V3y tai trong tinh todn phédn b8 ddu tdc dung lén dam D, la:

| Q41 = %1 + Ea (1.118)
T d6 tim nodi luc va tinh ¢t thép cho dim

T4i phan b& déu tuong duong duge xdc dinh nhy sau:

Xde dinh tdi phan b6 déu tuong duong cho truong hgp trén mét
nhip dém c6 nhidu (> 2) dang tdi tam gidc hodc hinh thang bdng
nhau.
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. -
Nhiéu tam gide m
19' U3 U3 U3 3;
! L, -
Tai duong duong ¢4 =0,5qL (1.119)
Nhiéu hinh thang ‘
I a I qlL I a I
A —3
b " b
L
Tai tuong duong Qg =0, 5qL[1 + %) (1.120)

Hinh 1.41 Xéc dink tdi twong duong

Céch 2: Dung c4c bang tra da 1ip sédn

Saudéy:égidithiéumbtm;tbﬁngséncﬁhédﬁmtn_mgiaodangién.
Dém D, .

] Ls L
i '\ 1
Dém ; ql,
cot - — L‘
Ddm D,
L l? L lz L
a) ) | T
B I DA TR ™
:b ™
&
©) ty L
[
) . l l X ‘ 1 G+ Qg =Gy

b)

d1

Qu+8y = Q4

G

X

11

Dém D,

Hink 1.42 |

Ta thay géi tya ¢ gida ddm D, bing 4n luc X (c6 chidu huéng
1&n) thi & giva ddm D, s& c6 &n luc X (c6 chidu nguge lai).
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Né&u tim duoe lye X thi cho phép téch ting ddm riéng ré d€ tinh.
Lyc X duge xdc dinh tit didu kién cin biing dé vong tai diém gida cia
hai ddm truc giao: phu thudc vao tdi trong va cdn phu thuje vao dd
ciing cGa hé ddm tryue giao.

Tinh luc X

Dit f; — do véng & giita nhip cda dam D,

Pat f; — do véng & gida nhip cia ddm D,

Vi so d6 tai trong cé dang hinh tam gidc, hinh thanh

(H 1.42b, ¢) tinh 4§ vong kh4 phic tap, de don gian khi tinh ¢6
thé€ chuyén tai dang tam gidc, hinh thang sang dang phan bd déu
tuong duong .

So d6 tinh H 1.42d, e

' 5 oL X I}
Ta cé: 1 1.121
ac =380 EN, | 48 B, (1.121)
4 - 3
=2tz X I (1.122)

384 EI, 48 EI,
Tu diéu kién £, =f, dé dang tim duge X

Bang sau sé& cho bidu thifc xdc dinh luc X trong mgt s6 trudng
hap don gian.

D, DT} D,(T) D,(L.) |
\ + 9z \ A + © Qa
{\ / ]Lz ; T \ / / T L, X
) L ). p4m D, L - LF
L ! 1 DamD,
. & I 1
qi_;_ 1 T ™ 7 X ¥ X 3 a
. .
‘ D4m D, —o- Ddm D A
X=§‘Q2L2_QILIP- k
8 lsm 5 1302, L, -1,182¢ Ly
T 8,086 +2,083
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D,{1,} 2T} Dy(1,) DAAL) Djlly)
N /f 2! . . -4 /\ atl;, }
NANE: AS T |
e X L
\ \ l \ J. ? |
La —X
] } L, | pambD,
4+ h — .-(1 a ::1 [ X ] x| Dém D,
N l o T ¥+ T 3% 32
’ o D4m D
X X
%y ¥ ! ¥} DémD, Dém D,
P~ A m = 0,7273u + 0,7238
X = %_w mX, +0,5uX,, = 0,4545g,L, - 0,3239¢, L,
+
01(1 ) D,(L} Dy(L,)
-jk- // V/ q3-4 qf-q
\\ o s,
L, \ ¥ -
X, Xz
E . L- iyl
s > il B
1 -
X, ) X, Dam D,
q, { | Y —3 Dim D,
AN AN
Dam D,
m =0, 7273,4 +1,0774
le +0,5pX, =0, 3951gy,L, - 0, 3239(;1[41].1
Chd thich

@i = Gadm; + Qi trong 46 (i = 1, 2) tdi trong tinh todn cGa ddm i.

I;- mémen quén tinh cGa ddm thii: 7, =

b,.h3
12

(Ll\l I,
L) T,

(1.123)

(1.124)
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Né&u X > 0 thi chiéu cia X nhu trén céc so d0 trén.
Né&u X < 0 thi chidu ciia X ¢6 chidu nguge lai.
Céch 3: Dung truc tiép cdc phdn mém tinh két cdu dé gidl

Mo hinh tinh todn va dang tai trong.
.-Ya

s

r | ‘L ',': y 'WL/\r

T3 L ] rd Y/ T

| | |
\/_,/2

Hinh 1.43 M6 hinh tinh todn ddm truc gico dang khéng gian

Bai tap 1.8. C6 mot & bin san cé hé ddm truc giao duge bd tri
nhu hinh sau. Cho biét cdu tao ban sin nhu sau. Hoat tdi tdc dung la

p; = 300daN/m? . Hay tinh ndi lyc cia hé dam tryc giao do.

| Gach ceramic
Lép vida 16t

=

Giai: Cédc 16p c4u tao san nhu sau
: < 9% 0 g

2 _I™~Bansan
Lép vua trat

Gach ceramic ¥, =20daN/m?, 3,=10mm, n= 1,2
Lép via lot vy, =18daN/m?, &,=30mm, n=1,1
Bén san v, =25kN/m®, 8,=80mm, n=11
Lép vita trat v, =18kN/m3, &, =15mm, n=1,1
Xic dinh trong lugng bdn than san
8,= 0,01 x 1,2 x 20+ 0,045 x 1,1 x 18 + 0,08 x 1,1 x 25
= 330 (daN/m)
Hoat tdi tmh todn p, =p..n, =300x1,2= 360daN/m?
Téng tai trong _ q=8,+p, =330+360= 690daN/m?®

So bé chon kich thudc ti&t dién ddm nhu sau
Dim D, va D, (300x600)
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DémD,
1 10m 1 9n O+ Q94=G,
b | \ 1 ! :
qu -l
Dam¢” 4m 4 N
8
- 8 m |,
cat ‘ 7 X [ x
4m 4
DAm D’
1 5m | &m L ’df .
ay 1 T b) DamD; ()

AR INA,

}
gﬁz;ﬁ 5 5 < Hinh 1.44
\ 10 a) Mdt bdng san
: 1 I ot 9=%  p)Sodé tinh dém D,
e “i; D&m D, N

¢) So do tinh dém D, |
Xdc dinh tdi trong. |
* Xét ddm D, c6 dién truyén tai dang hinh thang, tai trong 16n T
nhit 1a g, =44, tai tuong duong phan bé déu la

£ a2 =058, [1+ %] < 0,54 x 690(L + 1/5) = 1656 (daN/m)

‘Trong lwgng ban than ddm D, la
B0 =0,3x(0,6-0,08)x1,1x25 = 429 (daN/m)
Viy tdng tai trong tde dung 1én ddm D, 1a |
Gp = 1o + Ba0 = 1656 + 429 = 2085 (daN/m)

+ Xét dam Dy c6 dién truyén tdi dang hinh tam gidc, tai trong |
16n nhit 1 g, =4q, tii tuong duong phan bs déu la |
| 8q1=0,5g; = 2x 690 = 1380 (daN/m) -

Trong lugng bén than ddm D, 1a

Eq1 =0,3x(0,6-0,08)x 1,1x25 = 429 (daN/m)

Viy tbng tii trong tdc dung lén didm D, la
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|
% ;. bR® _ 300x 600° _ ., 0060em®
\ 12 12 |

3 3 E
LY (10)
=] Z={—] =1953
H [L.Z I, \8
5.5 Guply -G Lap _ 5 1809x8-2085x10x1,983 _ _prone 7oy

8 1+p 8 141,953

X < 0 nén lye X e6 chidu nguoe lai so vdi chidu trén so d6 trén.
Vay dang tai trong tdc dung 1én ddm " D, v& D, nhu sau

X = 5555, 7 " . Q=10013,85ky
| 1809 Q=2777, 85
1 s o,
| ' M
L 4 L 4 L 4
is, Dam D, | Mg, = 255,83, 4
Q=7647, 15
..2805 o -
r l_ l D P{_‘ = : .
Fay  x=ss5.,7 D%%
k 5 ‘!_ 5 }
1 Re Dam D, M, = 14024 M =12173,25 kgm

Bidu dé momen vi lyc cit

Tinh néi luc
Dim D, : Phén lyc géi tua

R, =(1809x8 +5555,7)/2=10013,85daN
Mémen 16n nhat

M. =4x10013,85-1809x 8 =25583,4 (dal¥m)

Dém D,: Phén lyc géi tua

Rp =(2085x 10 - 5555, 712 =7647,15dalN
Mémen tai gitta ddm:

B = 5xT647,15 - 2085 x 25/2 = 12173,25 (daNm)

Mémen ldn nhat cdch gdi mdt doan x=3,667m (tai vi trf c6 lyc
cdt biing khéng)
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M_ .. =Rpx~-qx*/2=14024 (daNm)
Bai tip 1.9 '

Cé mét 6 ban san hinh chir nhit kich thude 9,5x10m, bé tri hé
dim tryc giao nhet hinh sau. Cho biét tai trong t4c dung lan ban san
g=411,1deN/m®. Hay tinh ndi ltc ciia hé ddm truc giao d6. Cho
biét kich thudc tidt dién ngang cic d4m nhu sau:

Dn
——r— -1 —
hY 21N r
A Y 7 LS ’
A Y ’ LY ’
D ol -(’D ‘}--'( D %
2 7’ A 7 A S " g
s AY o \\
Fs \ k4
4 A\ A . a
- ’*\ 4 — Dim D,,: 300x500;  Dim D,,: 300x500 ;

r I s ' Dam Dpy: 250%450 ;  Dam Doy: 250x450;
r'd

D Y 2 chiéu day ban san h, = 80mm
L4 “~ rd #
Ay Id A Y
I s A\ ' \
r p "] N
& b " —
| sooo |  sooo |
r T I |

Mat béng san, su d6 truyén tdi

Xdc dinh tii trong
- Ddm D,; gom
Trong lugng ban than
&1 =1(0,5~0,08)x0,3 x2500 x 1,1 = 346,5 daN/m
Do bén sarn truyén vao cé dang hinh thang

1= qx 4’_225 = 411,1 4’225 = 873,6 daN/m

- Dém D,; gém
Trong lugng bin thian
82 = (0,5 -0,08)x0,3 x2500 x 1,1 = 346,5 daN/m
Do ban san truyén vao cé dang tam gidc:
4,25
=gx
q2 2

= 411,1 x 4’:5 = 873,6 daN/m

- Ddm D,; gom
Trong lugng ban thin
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g3 = (0,45 — 0,08)x 0,25 x 2500 x 1,1 = 2544 daN/m
Do bin sin truyén vao ¢6 dang hinh thang
ga=gx425=411,1x425= 1747,2 daNim
-Ddm D,, gom
Trong lugng bdn than
g4 = (0,45 - 0,08) x 0,25 x 2500 x 1,1= 254,4 daN/m
Do ban san truyén vao ¢6 dang tam giac
g = gx4,25 = 411,1x 4,25 = 1747,2 daN/m

Xem d4m D,1, Duz, Dus, Dra 12 hé dam tryc giao (hé khéng gian)
véi tai trong tdc dung tuong Ung (ding Sap 2000) dé tinh ndi Iue.

46,50
1220,1Q

=) o
- -
[ >
& 8
o™ o
- -

M6 hinh tinh todn va dang tdi irong

M6 hinh tinh todn va dang tai trong tdc dung lén hé dam D,.-,?
D,». D,3, Day . Ding Sap 2000 dé tinh ndi luc cho hé dam tryc giao
nay. Tir két qua ndi luc 46, tinh va bo tri ot thép trong cde ddm.
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Mémen M

DN1 DN2
2403776,2 19832533
-76900 DN3 -76900 ~ DN4
\Q\LL L ‘
13034334 13034334 6670358
Lyc cét Q

P F -

-6852,70 -6265

5872 5217

DN3 m’ﬂTﬂ’ DN4
Li_LJ’l”i;Z&EO

-5217

Biéu dé mémen, luc cdt

1.7 SAN O cd

1.7.1 Kh4i niém

45°

[ b) <H]
a a L b
1 L, 1 U

a) a4

k
1

Hinh 1.45 So dé san 6 co

San 6 c¢ 12 mot dang d4c biét ciia san cb hé dam tryc giao. N6
duge cdu tao béi hé dim truc giao theo haj phuong, chia mat san
thanh nhiéu 6 bin ké bén canh, msi canh cda 6 bdn thudng nhoé hon
2 m. Phuong cia hé ddm tryc giao thuding duge bd tri song song véi
canh san, tuy nhién ¢6 thé bé tri phuong cia hé didm tryc giao hgp
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v6i canh san mot géc 45°. Trong san & ci, kich thudc tigt dién

ngang cia hé dim tryc giao gi6ng nbau, dim bae quanh 14 dim
ciing, cing la géi tya cGa hé dam tryc giao. Khi bé tri hé dim xién
thi cdc dim ngin d4t sat géc s@ la goi tua dan héi cho nhing dam -
dai giao nhau véi no.

Bén ctia san & c¥ ¢6 chidu day khodng 60 = 70mae.
1.7.2 Tinh san 6 c&

1- Ban san

Tinh ban san & ¢t 1 cdc ban cé kich thudc €z, b}, I cde ban thudc
loai ban ké bdn canh. Cé thé tinh ban déc lap hoac ban hén tuc.

Thuyc t&, do kich thuée & ban nhé, cét thép khéng cin tinh todn
chi dat theo cdu tao.

2- Tinh dam

N

- [ 4
E
\ \ b =
f2 l'/fh /({: & .% .
damd ¥ TS stN 1 L vJ]e
. 3 —- >
dam g,/ J b 2
ddm 1 | \ b «
__4 2
dima\ dim dg‘mé
a ,a ,a . a a2
1 1 ¥ 1 8|
L2

Da vong cla dam d
f, t ty =iy fh= fe

Hinh 1.46 So dé tinh ddm san 6 co

Xem hé dam truc giao tya 1én céc d4m bao quanh, cé lién két 1a
tua don. . ' '
K4t & ban cb kich thude (I, Lo), tai tinh todn tac dung lén san

1a q(daN/m?), thi tai trong phan bd theo phuong L, 1a g va theo
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phuong L, 14 g,:

n
{1.125)
q L‘{ +L§ q
I
= (1.126)
q2 L,‘li + L‘% q
Xét dim ¢ giGa 6 ban thi mémen uén 16n nhat 13
2
Ddm d (ddm gida theo phuongLy) M, = qz.b.% (1.127)
12
Dam ¢ (ddm giita theo phuongL,) M, = ql.a.—s— (1.128)

- Xem gan ding ring: “Mémen uén trong cdc ddm song song vdi
nhau (vi dy cde ddm a, b, ¢) thi Ly 1& voi d6 véng tai diém gida cia
ching (f,,f,,f.,...)". Do vong nay ldy biing chuyén vi tai cac vi tri
tuong ung cda didm gidta d4t vudng gée vdi cdc dam trén.

Nghia 1a: xét ddm giga (ddm d) theo phuong L, ; goi do véng tai
gira dim (diém 3) 12 f3, thi f; cing 1a d6 vong tai gita dim (dim c)
theo phuongL, .

Goi f, 1a d§ vong cia ddm d tai diém 2, thi fo=r, £ la db
ving tai giita ddm b theo phuong L, . Nhu vy, thay vi tinh 5, ta
tinh £, cho dé dang hon. '

Chuyén vi tai tiét dién bat ki cdch mit dim mot doan x, cia -

dim ké ty do chiu tdi phin bd déu xde dinh theo cdng thdc guen
thude sau

Y f
— L
R’L_L{,’/L y_—_l5"6*(0'.—2cc3+a4)f:kf (1‘129)
- - —+ (f - A% vong tai diém gita dam)
x
-x 1.130)
o= (
Mémen uén trong cic ddm theo phuong L, va L, la

M, 5 = kM, (1.131)
M,y = kM, (1.132)

trong dé:

b =l5§(a2 - 203 +at); véi a, =%; =@, 20, 30, ..  (1.133)
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by =2 (a, - 203 +of ); véi oy = M. y=b, 2b 35 ...  (1134)
5 L,
Luc cit cia ddm gitfa ciing tuong ty nhu momen
Q@ x =heh (1.135)
@ x =kQe (1.136)
Ql =q1.a.%

vdi L, (1.137)

Q= ‘I2-b-"2— _

Chi thich: Hién nay ta c6 thé dung chuong trinh tinh ké&t cdu
Sap dé tim néi luc cho hé dim cia san 6 cd, tuong tu nhu khi tinh

hé dim san tryc giac hoac dung bang lap sin

Bdng xdc dinh mémen uén trong ddm giao nhau
cida san 6 co don gidn

Trss ' Trisé
. tai Mo tai
fos ‘.(v tro?g (nhan £ b Ky 103 |Gy = 0102+ ez * O
S¢ &8 ban san |higu] (trén voi Sd a6 ban san hiéu| (trén (nhan véi (daN/m))
dim{ 1im P dfém| im
pit™)
nhan nhan
vdi ph vdi ph
b a B a
a-a | 0,562 10,0703 a-a §y 0,305 0,0382
L o L
b-b | 0,415 |0,0520 b-b | 0.596 0,0746
IANERIWES
-— -—t
T 3 a-a | 0.550 |0,0686 a-a | 0,340 0,0425
" |bb| 0316 | 00395 b-b | 0,302 10,0378
i c-c | 0,582 0,0729
a-a | 0,635 | 0,0794 a-a | 0,311 0,0389
b
b-b | 0,523 | 0,0854 | | b-b | 0,341 0,0427
c-c | 0,293 | 0,036 c-¢ | 0,308 0,0385
: b | —_——t -
-—c--t-‘-f—':"' d-d | 0,570 0,0713
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Chi thich:  Kich thudc & bén san 13 hinh vuéng canh L
Khoéng c4ch giita ddm san 6 ci 1a /

_ Tdi trong tde dung 1én bén san la p (daN/m?).
Bai tgp 1.10. Mét cong trinh dan dung, bin san bing bétdng cét
thép, kich thudc 6 ban L, =L, =8m, yéu cdu thist ké loai san § cd,
hoat tdi p¢ = 300daN/m?2; np = 1,2;‘80 dd san nhu hinh dudi: Tinh va
bd tri c6t thép cho ban san va ddm: bist bétdng B15 c6 R, = 8,5MPa,
Y =1; cdt thép loai CI d<10c6 R, =225MPa, c6t thép loai CII
d>10c6 R, =280MPq.
Gidi:

T T n_E_I' ------- - 1O
i : ! i | |
y  _DémpD, T : S
‘ T_k : } ' N
e - S besizirioooad L

2000

T T oot ees === ' 1t

- : N i &

: N ss 1-L 8
1 LT g [T
:5:::::::::::::%;':::::::::::::i::::::::q:::::::i::::::::::::::;' —+

! | § Jr i i

E b sl B B M

; i : ss‘ 1| &
| cat i ¥ § E
|V ! ERRRERER 'r:----[-i ------ T SEPT ‘4 =4O

n
]
=]
-
=]
s
be 2ad
o
e
[=]
-
n
[=]
3
f—

Mat bang san Mgt bdng b6 tri cot thép san




SAN BETONG COT THEP. 111

- — — Gach cer&mic
:"-~ Ldp vila It

Cic 16p cdu tao san nhu sau

Béan s4n
T Lép vila trat

Gach ceramic Yg = 20kN/m3, 8, =10mm, n = 1,2

Lép viia l6t y, =18kN/im®, §,=30mm, n=12
Ban san y, =25EN/m®, 8,=60mm, n=1,1
Lép vita trat y, =18kNim®, §,=15mm, n =12

X4c dinh trong lugng ban thén san
8= &= Y 5;mv;
g,= 0,01 x 1,2 x 20 + 0,045 x 1,2x18 + 0,06 x 1,1 x 25 -
= 275 daN/m? | |
Hoat tai tinh toan
P, = p-n,, = 300x1,2 = 360daN/m®
1- Tinh san |

Chon so bg kich thude ddm san 6 c& (200x350)

Tinh san theo timg ban déc lap. O ban c6 kich thudc (2x2m),
lién k&t ngam vdi cdc ddm xung quanh.

M, =my (g, + p,,)L1 L, =0,0179x(275 + 360)2x 2 = 45,16 (daNm)
M, =kg (g, + p,,)Ll L, =0,0417 x (275 + 360)2x 2 = 105,9 (daNm)

Céc gid tri momen qua nhé do dé cét thép dit theo cdu tao
d6 @ = 250. ’

J 00 3 .
| d6 @250 60250 d6@250 '46@250
soo/ }.500 | '+ }_500 L | s00_| | soo |

w

_/ L]
,/ 464250 - 250 \___\ d6@250

|
150 L 500 l 6 @250 l'
+

© 2000 2000 : 2000

MAT CAT I.I
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2. Tinh dém
a) Ddm giga (D,)
Trong lugng ban thén ddm
G=02x0,29 x 1,1 x 25 = 160 (daN/m)
Tai trong tdc dung lén dam D,
q, =(635/2) =327,5

M, =(q,.a+g).L*18=(327,5x2+160)x 82 /8 = 6520 (daNm)
Q =(q.a+g)L/2=(327,5x2+160)x4 = 3260 (daN)

Tinh c6t thép

Gia thiét a = 50mm

_ 6520000

~ 8,5x200x300%

£=0,616

0,616 x 8,5 x200x 300
28

0,426

m

A = =1121mm?

w=25 1879
bh,

Chon 3d22 (1140,3mm?)

Tinh e6t dai: chon eét dai theo cdu tao d6 s150
Kiém tra

Qs = 2V2x 0,75 x 200 x 300% x 2x 0,283 x 175/150 = 98,08kN
 Q,,>Q - cdt dai chon di kha nang chiu Iyc.

b) Tinh ddm ké bién (7.)
a=x/L=02.5
k= ?(a -2a? +at ) =0,71925

M, = kM, =0,7125 x 6520 = 4645,5 (daNm)

Tinh cst thép

Gia thiét: a = 50mm

_ 4645500 _

8,5 x 200 x 300?

0,304

m
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£=0,373

4, - 0,373%8,5x200x300
280

=679,9mm?

A,
= =1,13%
"= oh, 0
Chon 2d18 + 1d16 (702 mm?)
Tinh c6t dai: chon ¢6t dai theo cdu tao d6é s 150

2000 1
1 ! 1 g
(5 . d6s130 d6s5250 d6s250 d6s150 6 .
D3m D, Dim D,
2d12 2d12
- v ' P i — |
[ 1d16
\, 2di8
A-A B-8 c-C D-D

1.8 SAN GACH BONG

1.8.1 Ciu tao san gach bong

Hién nay gach bong c6 nhidu loai, nhiéu hinh déng khéc nhau,
vit lidu ctia vién gach biing ddt sét nung, via ximing hay bétong hat
nho ...

L& rdng cia vién gach giif vai trd cdch am, cdch nhiét tot, nhung
kha ning chéng tham kém. Thich hgp cho cdc cong trinh cé yéu clu
c4dch 4m cao: bénh vién, trudng hoc.. '

Chidu day cia san gach bong ti 40 + 60mm, ¢t thép trong ban
san dat theo cdu tao d6 @(200 - 250), mot 15p dat ¢ gida h, .
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+® -
D4m gan I OO N 8
""""" l - - -- - -D8m BTCT (200x300 -
,L
o [ g
------------------------ =3
COt - eemmmmi N
©
........................................... o
__________________________________________ 2
__________________________________________ b
5000 , S000 . 5000
Y
Mat bang san @ 6
C6t thép san dm gan (suén)
N VD — 3 5, Gach 14t san
Cltthép Fmogrte—doens 5, 1 Lopviaxi mang
dim gan _.,'.71 l Ban san BTCT
, /a . Gach bong
Gach bong 8, Ldp tréat vita xi mang

| Fe————)—t
o A
Hinh 1.47 Céu tao san gach bong
Cédc suin (ddm gan) thudng bé tri theo phuong doc nha ting 4
dn dinh ngoai mit phing uén cia dim ngang. Sudn lam vige nhy
mét dim don hosc lién tuc, do bé rong cia suon nhd h = 70 = 80mm
- (thy thuge vao loai gach) nén cét thép doc thudng bé tri mét thanh
hodc hai thanh, c6t dai mét hosic hai nhénh.

1.8.2 Tinh sudn (dam gén)

Sudn (ddm gan) 1a ddm don hoic lién tuc nhiéu nhip, cdc géi tya
12 cde ddm khung chiu tdi tir san truyén vao.

Sudm (dAm gan) thudng tinh theo so d6 déo néu déy nhip.

Tai trong tdc dung 1én ddm gdm: tinh t3i va hoat tai.

Q ={g, + p,)B, (daNim)

vi: B, - bé réng cta vién gach bong. |

Ndi luc khi tinh theo s¢ d4 déo, tugng ty nhu tinh ban san eda
s&n sudn toan khéi c¢6 ban dm.

Tiét dién cla ddm gan 1a tist dién cha T (b, =B, b,
h=hy +hy).

O g8i: tist dién tinh to4n 1a tit dién cha nhat (b, xh).
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e

3 nhip: tiét dién tinh toan 12 tiét dign chi¥ T

Qo
I 1 L ] i Tt [] | B
% L‘O LD LO LD % LD
a) é 1 1 1 1
2 L2
M= to 10,8
iQd 11 M IQd 16

b) 6\\1/ \.‘/ Bidu a5 bao momen

Hinh 1.48 So dé tinh cia ddm gdn theo so dé déo
) So dé tinh, téi trong tinh todn; b) Biéu dé bao mémen
Tinh va b6 tri bt thép tuong ty nhu mét ddm binh thuong.

Bai tap L1L |

Mot cong trinh ¢6 mat bing san nhu hinh, san dugc thist ké kiéu
san gach bong. Hay tinh c6t thép cho ddm gan (sudn) va xdc dinh
tdi trong tdc dung 1én dam truc 3. Cho bigt: Cau tao san gach bong
xem hinh, kich thudc vién gach bong (B, = 400, h, = 150, L, = 250mm,
trong lugng W = 7,5daN/v. Béténg B15 cé R, =85MPa, 1, =1, Cét
thép nhém CII: cudng dé tinh todn cua cot thép R, =280MPa. Hoat
tai p,= 300daN/m>.

_ﬂ

4000 &)

jl‘

l
@ 4000

i
€ 4000

1 spoo | 5000
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Cdc lép cdu tgo san nhu sau:
C6t thép san dm gén (sudin)
e VD Gach lat san
Ldp vira xi mang
Ban san BTCT
Gach bong

Ldp trat vila xi mang
Cédu tao san gach bong

Cdu tgo san gach bong:
- Gach ldt san 8, =10 mm

- Ldp vir1 ximéng .80 =30 mm
- Bdn san BTCT h, =50 mm
- Gach bong hy =150 mm
- Lép trdt o, =15 mm \
Xde dinh trong luong bdn thdan san:

Gach ceramic g =20kN/m?, 8,=10 mm, n

1,2
- Lép via 16t Y, = 18kN/m?, 8,=30 mm,n =12
Bdn san Yy = 26kN/m®, 8§, =50 mm, n = 1,1
Gach bong W= 7,5daNi, n=1,1(10 vien/1 m2)
Lép vita trat Y, = 18kN!m3, 5, =15 mm,n=1,2
Trong lugng bin than san:
B = ngi = Zﬁ,nm +G,
© 8= 0,01x1,2x20 + 0,045x1,2x18 + 0,05x1,1x25 + 7,5x10x1,1
= 339 daN/m? |

Hoat tdi tinh todn p, = p{.n, = 300x1,2 = 360daN/m?

1- Tinh toan san |

Tinh néi lyc theo so dé c6 bign dang déo ) i
Xét ti 88 Ly/L; =5/0,4=12,5>2 thujc loai bin dim, ban lam |

viéc mét phuong theo canh ngdn. Cdt theo phuong canh ngdn mét
ddi cé bé rong b = 1 m, xem ban nhu mét ddm lién tuc nhiéu nhip,
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%6’1 tua la cdc dAm ngang va cdc sudn.
. Nhip tinh todn:
\ Tinh theo so d6 déo, nhip tinh todn 1ay theo mép
L, =B, -b, =400 - 80 =320mm
| Xde dinh tai trong
Téng tai trong tdc dung lén ban san la
Q, =(g, + p,)b=(339 + 360)x1=700 daN/m
Xdc dinh ni lyc
Mémen 16n nhat 6 nhip bién va ¢ géi thit hai

2 2
Mo =Q, 7 L -7002 312 - 6,52 daNm
| Momen 1dn nhat § cde nhip giita va cdc gdi gilta
2 2
M, =+Q, 2 —700232. _ 4,48 daNm
| 16 16
‘ g, = 339 Py =360
| L ] t i J " L ] | ] '/' " [] L ] —-
| L 0,32 #’ 0,32 ‘E‘ 032 T o3 'F 0,32
é 1 iy i
2 2

i A - i
ﬂ/ \.‘./ \J/ Biéu\dé bao momen

Tinh ct thép: ,

Tit céc gid tri momen & nhip va & g6i tinh c8t thép:
| Do cdc gi4 tri mémen quéd bé, 5t thép dat theo ciu tao d6 @ 200
. 2- Tinh ddm gén
| Tinh néi lyc theo so dé c6 bién dang déo:

z DAm gan 1a mét ddm lién tuc 4 nhip, tya ién cdc goi 1a cdc dam
' ngang, gid thiét kich thude cdc ddm ngang la 200 x 400.

Nhip tinh todn:



118

CHUONG 1

Tinh theo s¢ dé déo, nhip tinh todn 14y theo mép
L, =5000-b; = 5000 - 200 = 4800 mm

Xde dinh tdi trong

_Tdng tdi trong tic dung 1én ddm gan l1a
Q4 =(g, + p,).B, =(339 + 360)0,4 = 280 daN

(bé qua trong lugng cia ddm gan)
Xdc dinh néi lyc
Moémen 16n nhidt & nhip bién va ¢ géi thit hai

4,8°
= +Qd =2802— TR 586,47 daNm
Mémen 16n nhat & céc nhip gilfa va cdc gbi giita
4,8°
- j:Qd =280~ = 403,2 dalNm
0, = 280
/

2 2
M=t0¢%=586,47 kam M:‘_—le“—;:403 2 kgm

2 & i )
w \Jy \_/ Bléu 45 bao mdmer

Tinh c6t thép:
Tt cdc gid tri mémen & nhip va & g6i tinh c6t thép:

Tai tiét dién & nhip (ing v6i gid tri moémen Auong). Tiét dlen

tinh tosn 12 tist dién chiz T (ban cdanh chju nén)

Kich thuge tiét dién chir T (b =400, hy =50; b = 80; h = 200mm) ‘

Xdc dinh vi tri truc trung hoa

- My = Rybihi(h, ~h} 12) = 8,5x 400 x 50(160 - 25) = 24300daNm > M
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True trung hda qua cdnh, tinh nhu ti€t dién chit nhat (b xh,)
‘ Gia thi€t a = 40mm, tinh h,=h -

o, = <ap tra bang duge o hosic tinh tir
| ™ RybhE

0

i g=1-1-20,,; A, =8,R,bih /R,

Tai tiét dién & gdi (dng véi gid tri mémen &m) ban cdnh chiu
kéo, tinh nhu tiét dién chit nhat (b, xh,)

Gia thiét a = 40mm, tinh A,=h-a

a,, = sSagp tra bang duge a hosic tinh
Ry bk,

g=1-1-20,; A ,=ER,bh,/R,
K&t qua tinh cdt thép duge tém tit trong béng.

] A As h= As
st =%
Tiét dién Om Mmin : bh,
{daNm} {mm®/m) d Ay
(%)
Nhip bién
( 47 1 9 212
(a0ox200)| %% 0,067 | 0070 | 1356 | 1di4 | 1539 | 0.2
Nhip gitia .
(400x200) 403,2 0,046 0,047 92,2 1d12 1,131 0,141
Géi 2 586,47 0,337 0,429 166,6 1d16 2,011 1,302
{80x200) ' ' ' . . ,
GSi 3
- l [l ) 7 R - . 0’
(80X200) 403,2 0 ?32 0,267 103,9 1d12 1,131 812

Tinh c¢6t dai (tinh cho g8i ¢6 Qpax)
Quax = 0,6Q,.L, =0,6x280x 4,8 = 806,4daN

Chon c8t dai d6, s6 nhdnh cdt dai n = 1, s = 200mm
_R,nA, 175x1x0,283
8 200

Q. = 2\/2R,,bh2q,, =2\/2x0,75x 80x 1607 x 24,74 =16,54kN > Quay

L P =24 T4daNimm

Kiém tra:
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Pur =1+5-2%=-1081 ; ¢, =1-0,01R, = 0,915 |

Qmax < 0,30,0,, R bh, = 32284daN (dat)
Viy 6t dai da chon di khé ning chiu lyc cit.

IA d6@= 400
g - e :l ._,..@
Dérh gan | S S W) YT i
EETT EIT S Sep e e e i S
OTSIRY U A U R Apmme——mman B S p ~
L * " IA " 10 :l
=== =:=::’:::: =====f=========’==========f ——
B:L SN S S S S S
U SO e e e g |7
1 L1 L1} [1) L]
CE e L SRR ":::::::::l-':::::::::::.‘ _,..@
d6®=200 | _._1______ T L iaea e e .. H
n [1] " » (=)
s T = L G, e e aa . D L T « (=]
H " [ " L S
et EEERRS TR RRREE LR y o=
[ Oy | P R o o oo E - CEE LT T 2 —4'-@

Mat bdng san

- 46@=200 d6@= 400 1d16 hodic 1d12 thy vi i
N P

b= — 4 5, Gach I4t san §.= 10
. b D, Ldp vida xi mang 5, = 30
dés = 200 G DD (] h, Ban san BTCT h,= 50
: Gach bong hg= 150
390 390

10 390 Ldp trat s, = 15
1414 hodic 1d12 tiy vi tri b= 80 :

A - A BS tri cot thép san

1 2500 1 5000 1 5000
¥ 1412 1d16 Y 1d12
AR £y

[ Coes2o0 — / j:‘.:l B N j_\L

5000  1d14 5000 td12 |
o , @

BS tri ¢St thép ddm gan
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|
I
s

Xac dinh tai trong tic dung lén dAm truc 3

Tai trong ti san truyén vao ddm gan, réi tif ddm gén truyen 1én
ddm truc 3 bing lyc tép trung. Luc tdp trung nay 1a phédn luc cda g6i

‘tya cGa d4m gén tai truc 3, do ting loai tdi treng tuong ding (tinh
't4i, hoat tai) hoat tinh tif dién truyén tdi.

Lyc tap trung tdc dung lén dam truc 3:
Do san .

G, =5x0,4.g, =(5x0,4)339 = 678daN
Do hoat tdi P; = (5x0,4)p, =2x 360 =720daN

Vi trén mét nhip ddm c¢6 10 lyc tdp trung, dé tinh néi lve dugc

d& dang, don gidn, thay dang tai tap trung sang dang tai phan bd
déu

Do san G, =G, /0,4 =1695daN/m
Tinh tai

G, =G, + g4 =1694 +0,2x0,4x1,1x2500 = 1914daN/m
Hoat tdi P, = P;/0,4 =1800daN/m
Cdch tinh nhanh:
Tinh tai

G;=8.B+8, = 339x5 + 0,2x0,4x1,1x2500 = 1914daN/m
Hoat tdi P, = p,B = 360x5 =1800daN/m

GalPy)

/

1 ¥ 1}
FaY 1 i i
1
©

L 4000 L 4000 L 4000

Tdi trong tic dung lén dém tryc 3

1.9 SAN NAM
1.9.1 Cau tao'

San nidm gdém ban ké tryc ti€p lén cot. BPiu cot duge lam loe ra
thanh md c6t d€ cho ban lién két véi cdt, dé€ bao ddm cudng dod
chéng lai hién tugng nén thing cda ban theo chu vi cit, lam giam
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nhip tinh todn cia bdn va lam cho mémen duge phin déu theo bé
réng bin. '

Tay theo tdi trong trén san ma mid cot duge cdu tao c6 hinh
ddng khdc nhau. Cét thép trong md cét d4t theo cau tao.

Thudng trong san ndm kich thude ludi cot thuéng chon ludi &
vudng, ti€t dién ngang cda cot thudng duge chon 14 hinh vuéng hosc
hinh tron.

d8 hodc d¢10 ;/‘
I\ / d8 hodc dt0
o a={100 - 150)

as

C=(02-03)L C=(02-03)L

45 AN

o »0,35L
Logi 1 Logi 2

Hinh 1.49 Cdu tgo mi cét

1.9.2 Tinh todn san nim
1- Ki€m tra mi cét

Kich thudc va hinh déng mi cét phédi chon sao cho ban khai bi
nén thing. Chiéu day ban chon:

| | hy =(1/32-1/35)L,_ (1.138)
Xét mot cdt c6 khodng cdch hai phuong 1a L, L,. -
T&i trong tinh todn la: g =g+ p(daN/m?2) (1.139)
Luc nén xuéng dédu cot 1a N
: N=qL,L, (1.140)

|



| SAN BETONG COT THEP | 123

Mot phén lyc nén dude cot tiép thu, phin con lai giy ra nén
thing. Kiém tra didu kién nén thing s& xéc dinh duge kich thude cia
i mi cdt.

Piéu kién nén thing theo qui pham:

F < ay,Ryuh, (1.141)

(43m bao thda & moi difm trong pham vi mi cdt)

Trong dé: o = 1 d6i vdi bétdng ning
« = 0,85 d6i véi bétong hat nhé

F - luc nén thing
Xét dim bat ky A(X, Y). Chiéu cao cé ich 12 &,.

F=qlL Ly —4(X + B, XY + k)] (1.142)

,‘._Lho___,l._ Agin
1 —
| o— —— |
hT AN A__T :I P
A
T X
45°
Ly
1
y
L (/ X
. “
Y
Y+ h,
L
Ab—x—}
e
xX+h,

Hinh 1.50 So dé kiém tra nén thing cia mi cét
_brby _ 4X+ h,)+ &Y.+ h,) LUX+Y)
m=" g 2 2
u =4(X+Y+h,) (1.143)
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Uy, - chu vi trung binh cda hinh thdp nén thang.

Ry, - cudng dd tinh todn chiu kéo ciia béténg.

Ta thay hai v& trdi va phai cia (1.141) déu 1a ham cia h,, c6 |
thé gidi bat phueng trinh (1.141) d& tim J,. Tuy nhién, trong thyc
t& thugng chon trude h, tinh h, $au 46 kiém tra theo (1.141) sé
nhanh chéng hon.

Trudng hop do yéu cdu kién tric, thiét k& khong c6 mi cot hodc
¢6 mi cét nhung diéu kién nén thing (1.141) khong théa thi phai '
dat thém cgt thép chiu ¢it nhu trén hinh 1.51.

s<hy/3 s/2 2 h, h,/2 4

=
Ez
e
("]
"1
L
— L’ ’:F
N A
o
b =}
n
a8
10
ma

v T d ’ > 20d
e a— o
s X i ‘
4 $ 1,5 i 4 (>3 thanh)
: 4 : :l' y 4.'4 E '-'I H
] h 1 : q
E il D] :,\ ¥ ds
* r— .~ \ :‘\_l- - [
@2‘ 21,5, tigt dign t6i han l
N —- > |« I L H .l
= hy/2
al b)

Hinh 1.51 B6 tri c6t thép chiu cdt

a/ Diing c6t dai (dam tich hgp) b/ Dung cét vai b
1- Mt nén thiing; 2- Cét doc; 3- C8t dai; 4- C6t vai bo

2- Thiét ké cét thép vai bo chiu edét (Hink 1.51b)
a/ Xét tai tiét dién tai han 1 (cach mép cot mot doan A/2)
Chu vi tiét dién tdi han 1

ey =2[(b, +h,) + (h, + 1, ]

(1.144)
Lyc cdt nén thing tai tiét dién t&i han 1 |
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Q =q[LlL2—(bc+ho)(hc+ho)] ' (1.145)

Kha niang chiu cidt ciia bétong tai ti&t dién tdi han 1

@1 =V Repttmy 2, (1.146)
Khi @, <Q,, : Béténg dd khd ning chiu luc cdt (khéng cin bd tri
¢6t thép chiu cdt).
Khi @, >Q, : Bétong khong di kha ning chiu lyc cit (phai bé
tri c6t thép chiu cit), bé tri cot thép vai bd chiu cdt .
Kha néng chiu cit cda cat thép vai bo

Qsinc 2@~ Qn1 (1.147)
AgincBine SinB= Q) - Qp (1.148)
Mm.xag;, Ry ipe sina 2@ — @y (1.149}
Dién tich tiét dién ngang cla c6t thép vai bd
o, > Q) - le_
m.x.R ;. 8inp (1.150)
Trong dé:
a=1 - béténg ning, hat nhd
be; h. - kich thudc tiét dién ngang cot
Yo Ry - hé s8 didu kién lam viée; cudng dd tinh todn

chiu kéo cia bétdong

B=45° . géc nghiéng clia cot thép vai bd
m - 56 hudng b trf cot thép vai bod
x - 56 thanh c¢6t thép bé tri cho mot hudng
ho

- chidu cao ¢6 ich cia tiét dién
b/ Xét tai tiét dién toi hgn 2 (ngoai diém 3/4 chiéu dai doan
nghiéng cta thép vai bd, ldy tai 3h/4) ‘
Chu vi tiét dién tdi han 2 ‘
g = 2[ (b, +2,5k,) + (h, + 2,5k, ] (1.151).
Luyc cdt nén thing tai tiét dién téi han 2
Qo = q[ Ly Ly — (b, + 2.5k, ) (I, +2,51,) ] (1.152)



126 _ CHUONG 1

Kha ning chiu cdt cda bétdng tai tiét dién tdi han 2
Q2 = av, Rytenoh, . (1.158)
Diéu kién: sz > @y : (1.154)
3- Thiét k& cét dai chiu cdt (ddm tich hop) (Hinh 1.5la)

af Xét tgi tiét dién toi han 1 (cdch mép cot mot doan h/2)
Chu vi tié€t dién t6i han 1

Uy =2[ (B, + 1)+ (B, + 1y ] (1.155)
Luyc cdt nén thing tai tiét dién téi han 1
Q =g LLy — (b + 1) (A, +1,)] (1.156)
Khi ning chiu cdt cuia bétdng tai tiét dién tdi han 1
Qo1 = vy fiy 1l (1.157)

Khi @, <@, : Bétdng 40 khi ning chiju luc cdt (khéng cin bé tri
c6t thép chiu cdt)

Khi @, >@Q, : Bétong khong di khd nédng chiu luc cit (phai b(‘J
tri ¢dt thép chiu cit), bd tri c6t dai chiu cit.

Kha ning chiu cdt cia cot dai

Qs 2 Q1 - @ (1.158
mxnag,R, 26, -@Q, (1.159
Dién tich tiét dién ngang cia cét dai
gy = Mﬂ_ (1.160
mx.n.R,,

Trong d6: m - 3§ huéng bd tri cot dai
x - 80 thanh c6t dai b8 tri cho mét huéng
_ 'n - 56 nhénh cét dai
b/ Xét tai tiét dién toi han 2
Chu vi trung binh u,, duge x4dc dinh tir diéu kién:

Q=qLyL, =@ = ay,Ryu,sh, (1.161

. _ahL, ‘
Vv = 1.

#y Hmg ayy Ryl ( 1621

" T upg, tinh dugc khodng cdch tir mat cot dén tiét dién téi har
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thi 2. Néu ¢t hinh vuéng thi khodng cdch tif mit cdt dén ti€t dién
tdi han tha 2 1a: :

1 umz )
=_|-2=_p (1.163)
Y 2[ 4 “]
Poan ddm cdn bé tri cot dai tinh tir mép cht 1a:
; d=y-0,5h, (1.164)
Khodng cdch giia hai cot dai 14 s<sg,, =0.54, (1.165)

Cat dai ddu tién cdch mép cot mdt doan 0,5s
Cét doc trong dadm tich hgp bé tri cdu tao dung d€ c§ dinh cot
dai, thuong dung 4d16.

1.9.3 Tinh ¢t thép san nim

Cé nhiéu phuong phédp tinh sin ndm

- Phuong phdp tinh bdn din héi: xem ban san la ban lién tuc
‘theo hai phuong ké 1én c4t, trong tinh todn da dua vio cdc gia thiét
khéng pht hgp véi thye t& nén két qud khdéng that chinh xac.

- Phuong phdp khung thay thé: N¢i dung phuung phdp nay la
thay k&t ciu san va cdt béng hai hé khung thing géc véi nhau (mét
phin cia san xem la ddm ngang cGa khung thay thé). Trong méi
phuong khung duge tinh vdi toan bd tai trong theo cde phuong phdp
co hoc két c&u. Sau d6 phan phéi néi lyc cho ting ddi ban.

- Phuong phép gin ding dung cédc cdng thdc va cdc bing tra da
lap sdn, do cdc nha khoa hoc Lién X6 A.A.Gvézdiep, V.I.Murasep dé
ra, da dugc ki€m chimg béng thuc té.

Nbéi dung phuong phdp nay nhu sau:

Pem chia san thanh cac ddi bdn trén cdt va cdc gidi ban gida
nhip, bé rdng cia cdc ddi déu bang nhau.

D4i trén coét xem nhy 13 ddm lién tuc ké 1én cdc ma cht con ddi
gitta nhip ciing xem 13 ddm lién tuc ké 1én cac géi dan héi 1a cdc dai
trén cdt vudng géc véi né. Nhu vdy, trén moi ddi déu c6 mdémen &m
va mémen duong tdc dung. Xem réng: tdng hinh hoc cia cédc gid tri
mémen 4m va duong trong pham vi mét 6 ban bing véi mémen ldn
nhét khi xem mdi 6 bdn nhu mét bdn ké tu do 1én bén canh.

Nhip tinh todn

Xem ring: phan luc tai md c6t phdn bé ¢6 dang tam gidc. Nhip
tinh todn 14y bing khodng c4ch trong tdm tam gidc dy.
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cr2 L cr2 .
| d |
/ i
1 i ] [ ] I ] [] [ 1)
{ ]
b \5‘@\ Phan lue
Ci3
L L4 L
L L

Hinh 1.52 So dé tink chidu dai tinh todn cia bdn sén ném

2 2C '

=L-=C=L{1-= .
L=L-3C=Ll-20) (1.166)

trong d6: L - khodng cdch giita cdc truc cét theo phuong dang xét (L,
hodc L,);
C - bé réng tinh todn mi cot.
Tinh ban
Goi tai trong tinh todn trén mdt mét vudng san la:
q ={g + p)daN/m® (1.167)
Goi bé réng cia & ban theo phuong thing gée véi phuong dang xét
la L, (néu dang xét theo phuong L, , ¢6 nhip tinh todn 1A L, thi L,=L,),
thi tai trong phan b trén méi don vi chiéu dai cta ban 1a q.L, .

Mémen udn 1¢n nhat cia ban dang xét (xem nhu ddm don gidn)

I 2( 2C Jz
M,=qL, —2=0,125qL, 17|1-2 1.168
o =q 3 9Ly 3L ( )
vé1: L - khoang cdch gitra hai truc c6t theo phuong dang xét.
bat: P=gqL,L,- Téng tai trong trén & ban
thi: M, =0,125P-L(1 - 3—2)2 : (1.169)

Sau khi tinh duge M,, tién hanh phan phsi M, d6 tai géi
(mdmen &m) va nhip (mémen duong) cia dii. Cach phan phsi géni
ding nhu sau: |

Goi: M, - Mémen &m trén géi cda dai trén cdt; |

M, - Mémen duong gida nhip ciia dai trén cot;
M- Momen am trén goi cia dai giita nhip;

M, - Momen duong gitta nhip cia dai gida nhip.
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Didu kién: M, = M, + M, + My + M, (1.170)
Nhim ké dén kha ning phén phéi lai néi lyc do bién dang déo
(chdp nhén ti 1& phan phdi nhu sau)
M, =0,5M,; M, =0,2M,; My=M, =0,15M,  (1.171)
3 céc 6 bién, xdc dinh cdc mémen tinh todn bing cdch nhén cic
mémen & 6 giita vdi cdc hé s§ hé s8 a, B, y tuong ing, cdc hé s6 nay
tra theo biu dé phu thude vao ti sé tong dé cing don vi cla cft phia
trén va phia dudi so véi 6 cing don vi cia dai ban.

R’} =(_&+I_d] 1y (1.172)

b L Ly)/ L
trong d6: L,, L - chidu dai doan cit ting trén va ting dudi clia sin dang xét
I,- mémen quén tinh cda ban: I, = Lyh /12 (1.173)

L,- kich thudc & ban theo phudng vudng géc vdi dai dang xét
L, - kich thudc 8 bdn song song vdi dai dang xét

dt

L.

kL e e 1% |’ | e |
1 \’| //L‘ | l, a1 L1 V L 1 L1 |
YN K o

Dai trén cot Dai gita nhip

Hinh 1.53 So dé tinh toén san ndm toan khéi
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Momen trén cédc déi eda cdc 6 bién 14y theo bing 1.3
- |

Bang 1.3 ;

5 Mdmen Dai trén cot Dét giiza nhip

Trén g6i thi hai M‘S =gM1 M7 = CI.M3

5DU0I"Ig ] nhip bi&n M.s =B'M2 Ma =B.M‘

Am & géi bien ' _ My = Y M, My = TM,

20, 1,0

1,8 0.8 ]

1B -
1.8 \\ 0,6 //
, pe

I S Ny 0.4 4

1,2 0,2/

1.0 : ki 0 ‘ it

c 05 1 2 4 6 b 0 051 2 4 6 b
Bi#u d6 xdc dinh cdc hé s6 a, B, ¥
Mémen & cdc ddi gdn tudng tinh nhu sau:
M;=0,5M,; M} =0,5M,
M} =0,8M,; M =0,8M, (1.174)

Trong cdc chng thidc trén, cdc mémen déu tinh trén bé rong cia
m61 dﬁi bén.

. Thye nghiém cho thdy ring, kha ning chiu ltc cda ban san nim
dugc néng cao (qud an toan so vdi thyc nghiém thyc t&). Vi thé daé

tinh tosn 6t thép ban cé thé gidm mémen bing cdch nhan vdi hé
56 0,7.

M=07M, (1.175)
: T,lé't dién tinh to&in cia bédn (bé réng dii bin xh, .

"B tf o6t thép xem hinh 1.54.
Dﬁy trén cot '
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| 0351 . 0,35¢ : 0.351 0,35¢ l
| 0,351 | | 0,351 0i35.’.l| 0,351 |

- - - - -- ..- A A 3 B (Y 1 1 r 3 B B Kl B L
" T " - | T =0 T 1 Y
Sa 1 L0 03 R_or -0l 0.3~ |
I( e 0,35/——— 0,35 \Ll / e—0,35]—F——0,351— \l

L2 L2 —E't‘— /2 Y
- L ' L
Déy gilia nhip
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Hinh 1.54 B6 tri c6t thép cia san ndm

1.10 SAN PANEN LAP GHEP

1.10.1 Cau tao

San panen ldp ghép cdu tao biang cdc panen (tim san) gdc 1én
dam hoiic tudng. Panen dugc dic sin trong cdc nha mdy hay tai hién
trudng, duge 1dp ghép lai thainh mit san.

Theo hinh ddng chia lam ba logi:

- Tam dic: cdch 4m kém, t6n vat liéu.

- T4m c6 18: cdch Am t&t, ti6t kiém vat lidu. L3 réng c6 thé la
hinh trén, hinh biu duc, hinh thang... Panen c¢6 thé ¢6 mjt hosc

nhiéu 15, trong panen c¢é 15 bé day tdi thiéu cia badn cdnh 20 - 30mm,
cua sudn 25 - 35mm.

- Tdm c¢6 sudn: gom c¢6 bin niim ngang va cdc sudn doc, sudm
ngang.
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Hinh 1.55 Mot 36 dang panen
1.10.2 Tinh panen

Kich thude cda panen:
- Kich thuue thét (L, ): ding cho nha sin xuat ché tao.

- Kich thuéce danh nghia (L): dung dé goi, giao dich.
- Kich thuéc tinh todn ( L,): d€ tinh toan.
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10-15 mm Lin 10-15mm
H Lk

T

_ /s L, //7/4

L 4

| L |
1

1
Hinh 1.56 Kich thuéc panen

——

1- Tém dic

Tadm dic thudng cé kich thudc nhé, thudng dung chi yéu cho
¢dng trinh cé nhip nhé nhu hanh lang, nha dan dung. Nhuge diém la
t6n nhidu bétong, kha ning cich 4m kém. Tuy nhién khéu ché tao
dé&, nhanh, lién két don gidn.

S¢ 44 tinh 1a dim don, ké 1én hai géi la dam hodc tudng.

Tai trong tinh todn gom toan bd tai trén san: goém trong lugng
cdc 16p cdu tao san va hoat tai g, =g + pldaN/m?)

Tai phan bé trén mét don vi chiéu dai 1a

g = (g + p)B{daNim) (1.176)
B - bé rong cGa tdm
i I | E—
. ws .\
. Lo L
. R
Hinh 1.57 So dé tinh va tdi trong
2
Mémen uén 1dn nhat M = q? (1.177)
Td M tinh ¢t thép.
Kiém tra diéu kién lyc cit @ < gy Ry, .Bh, (1.178)
2- Panen

Panen cdn duge tinh todn vé téng thé cing nhu vé sy chiu lue
cuc bd cia cdc bd phin (bédn, suan). 5

- Vé téng thé: xem mdi panen la mét dam don gnan ké 1&n hai
g5i ty do. P& tinh c6t thép, phai qui d6i tiét dién thédt cia panen
thanh tiét dién tinh to4n tuong ducng (chit T déi vdi panen sudn,
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chit [ ddi v6i panen hinh hép). Bé rong ban canh chiu nén liy bing
chiéu réng cla panen. Néu chidu day cinh kh4 bé h; <0,1h thi bé
rong ban canh dua vio tinh todn ldy theo qui dinh sau

by <12(n-1h; +b (1.179)

trong d6: n - 58 sudn trong ti€t dién ngang panen.
Khi cédnh ndm trong mién kéo thi khéng xét khi tinh to4n.
Bé rong sutn ciia tiét dién T(I) b=3b,, (1.180)

- Vé cuc bg: xem ban lién két ngam dan héi vdi sudn. Suon
ngang dugc xem ké tif do 1én sudn doc. Sudn doc ké ty do lén dim
khung (tuéng).

- Khi kiém tra d¢ vong cia panen cin déi thanh tist dién tinh
todn tuong duong chit T(I). Khi d6 cdc 15 hinh tron dudng kinh d
duge déi thanh 16 hinh vudng canh a = 0,866d.

a) Panen ¢é6 16

| Vs /////'/,// e va

[alil |

q
= ]
L =L — L —
b) Jf ob ob ob
’qB
T 1
c) 1 L -‘I:H
T 1

Hinh 1.58 So dé tinh panen
@) Mét deng panen c6 15; b) So dé tinh bdn; c) So dé tinh suon
Vé t6ng thé |
Xem panen nhu mét ddm don gidn tua 1én hai didm khung.
Chiéu dai tinh todn L,, xdc dinh theo hinh 1.55.
Tiét dién tinh todn: chuyén tu ti&t dién ngang that sang tiét
dién tinh todn tuong duong 1a ti€t dién chir I, bd rong cia suom:
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b=%b,;, bin c4nh phia du6i chiu kéo khong dua vao tinh toan nén
tigt dién chit [ trd thanh tiét dién cha T, véi by = B. (cdn kiém tra
theo 1.129).

Tai trong tinh todn: g = (g + p)B (daN/m). ' (1.181)
2
Mémen udn l6n nhat M =(;,'-1—:'82 ' (1.182)
P - gL |
Lue cdt 16n nhat Q= 2" . (1.183)

Ti M tinh c6t doc

T Q tinh ¢t dai

Sau tinh duge c6t doc va e6t dai, ta phdi phén phdi ¢t thép cho
céc sudn. Nguyén tdc phan phdi 1a theo 3 cing cla ting sudn.

C6t doc (dai) cho mdi sudn A, ; = A, —Z{);-—‘—— (1.184)

5.1

N&u panen c6 qud nhiéu 1§ thi cho phép bd tri c6t thép cdch
3 - 4 sudn. ,

Vé cuc bé ,

« Tinh ban: cit theo phuong ngang mét dai c6 bé rong

b = 1m. Ban 1am viéc nhu mét ddm lién tuc nhiéu nhip, tya trén
cde gbi 1a cdc sudn. Tai trong téc dung la q. Thudng ban tinh theo so
dé déo (tuong ty nhu cdch tinh bin san sudn toan khéi loai bdn
ddm). Thuding noi luc tinh todn khd bé, cot thép trong bén duge dat
theo cdu tao d = 3 + 6, @200 cdt thép thudng bd tri mot 16p vira chiu
M*,M~. Vi vay khi tinh c6t thép chon h, =h /2.

« Tinh su®n: sudn trong panen duge xem la ddm don gidn ké 1én
ddm khung, tist dién tinh todn la tiét dién chit T, ¢é &=b,, b; bing
khoang céch gidfa hai sudn. Tai tdc dung ¢=(p+ g)b; . Tim ndi lye va
tinh c6t thép (tuong ty nhu tinh ddm clia san sudn toan khéi loai
ban dim).

b) Panen suon

« Xét tdng thé

Xem panen nhu mét ddm don gidn tya 1én hai dédm khung.

Chidu dai tinh todn L,, xdc dinh theo hinh 1.57

Tiét dién tinh todn: chuyén ti tiét dién ngang that sang ti&t
dién tinh todn tuong duong la tiét dién chi T, bé ring cia sudn:
b=3b,;, véi by =B .
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Tai trong tinh todn: q = (g + p)B (daN/m) (1.185) ‘
2 .
Moémen udn 16n nhit M =q—%— (1.186)

Tit M tinh c6t doc J
Luc cdt 16n nhdt  Q=gL, /2 (1.87) |
T Q tinh cot dai

Sudn ngang

Sudn doc

b b (g+p)B |
H TN A N
a) 1 | ]
b) L
{g+p)B/2
g (g+p)B lx
rm. % 3 ] ¥ I
W.w : A 't
c) ! - 1! d} 1 =

Hinh 1.59 Panen suon
a) Dang panen; b) So dé tinh panen xét téng thé
¢) So dé tinh suon ngang; d) So dé tinh suén doc

Sau khi tinh duge c6t doc va c6t dai, ta phai phan phéi cét thép
cho cdc sudn. Nguyén tdc phan phéi 1a theo dé cing cia timg sudn.

b .
Ed (1.188
Zb (1.188)

s.i

C8t doe (dai) cho mdi suém A=A

Vé cuc bo

« Tinh ban: Bén lam viéc nhu ban ké b&n canh (cdc sudn doc va
sudn ngang). Cdc sudn ngang duge bd tri dé ting do cing clia panen,
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gitt én dinh cho sudn doc. S§ lugng suén ngang tay thude vao kich
thude panen, thudng b tri sac cho kich thude 6 ban ¢6 hinh vudng
dé dé bd tri cot thép cho ban.

Bin c¢6 thé tinh ddc 1ap hodc lién tuc, loai bdn ké bsn canh.

Khi %, nhé cdt thép ban cé thé bé tri mét lép dat & gilta ban,
khi %, 16n bd tri e8t thép ban hai 16p giéng ban san.

« Tinh sudn ngang: Sudm ngang tinh nhu mét ddm don tua 1én hai
sutm doc, chiu tai trong gém: trong lugng ban than né va tdi do san
truyén vao: tuy theo kich thuc 6 bdn ma tdi tu san truyén vao cé
dang tam gidc ho#c hinh thang. Trudng hop nhu hinh trén: tdi phan
b6 ¢6 dang tam gidc. Tiét dién tinh todn la tigt dién chi T. T d6
tinh moémen va lyc cdt: “tinh cot
thép.

« Tinh sutn doc: Suén doc tinh
nhy ddm don gidn ké 1én dim
khung. Chju tai gém trong luong 1 '
ban than né va tai trong tu san / &
truyén vao: ban truyén truc tiép — //(
vao c6 dang tam gidc hodc hinh cl L.2c | cl
thang (nhu hinh trén: cé dang hinh | 1
thang) va lye tdp trung ti suon .A“fwﬁtﬁb_
ngang truyén vao. Dé dé dang tinh
néi lue c¢6 thé chuyén tir tdi hinh Hinh 1.60 So dé khi vén
tam gide sang hoac hinh thang ‘
sang dang tdi phén bd déu tuong
duong. Tiét dién tinh todn la tiét dién chi nhat.

« B6 tri cot thép trong panen (Hinh 1.60)

1.10.3- Kiém tra khi vén chuyén va cdu ldp 4

Panen cin dugc kiém tra vé kha nang chiu lye khi van chuyén va
cAu 18p. Lic nay panen duge ké lén hai g@i va treo vao cac moc cau nhu
hinh 1.60.

Tai cde vi tri g6i hoic méc sé xudt hién momen Am
M =0,5ngBc? (1.189), cin b tri c6t thép tai vi trf cdc mée cdu.

Trong d6: g (daN/m?) - Trong lugng ban than panen

n=15 — Hé sb dong
B — Bé rong panen

chuyén va cdu lap punen
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Hinh 1.61: B¢ tri cot thép trong panen
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Bai tip 1.12
Mbt cong trinh cé mat biing tdng thi i (xem hinh). Cho biét:
- Trong lugng ban thén cde 1p cfu tao san g, =335 daN/m?
- Hoat t4i tinh to4n tdc dung lén san p, =190 daN/m?

- Tuémg xay gach day 100 y, =18 kN/m®, h, =3,5m
- Bétong B20
- Cat thép R, =280 MPa
Hay thiét k& ddm doc truc B.
Tinh ddm doc truc B
A- TAI TRONG
1- Chon so bé tiét di¢n dém
h =[l+3—]t =(i+i)400=(200+330)mm
12 20 12 20

Chon tiét dién dam b x k = 200 x 300 mm
Tai trong tdc dung lén ddm gém
Tinh tai:

+ Trong lugng ban san truyén vao.

+ Trong lugng ban than dim.

+ Trong lugng tudng.
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- Trong lugng ban thin ddm :
84 = bd(hd - hf,)‘ybu = 0,2(0,3 - 0,08) x 25 x 1,1 = 121da.N/m
- Tai trong do bin truyén vao dim
a) Do ban san 02 truyén vao dang tam gidc
8o = 8,0 (4/2)=335x2=670 daN/m
b) Do ban san O3 truyén vao dang tam gidc
gy = 8,3 %(4/2)=335x2=670 daN/m
¢) Do ban san 09 truyén véo dang hinh thang
84 =8s0%2/2=335x1= 335 daN/m
- Tai trong do tudng xay trén dam doc E.
g, =n-b by =11x0,1x 3,5x18=693 daN/m
o Hoat tai
- Hoat tdi phan bd
Do ban san O2 truyén vae dang tam gidc
Py =Pea x4/2=195x2= 390 daN/m
Do ban san O3 truyén vac dang tam gidc
pa =Py x4/2=195x2=390 daN/m
Do ban san 09 truyén vao dang hinh thang
| Py=Pipx2/2=195x1=195 daNim
Bang thong ké tai phan bg trén nhip

2-3;586 67 3-4;4-5 7-8
9+ 1214603 1214693 1214693
Qg (bén trdl) 670 670 670
Gy (bén phii) 670 335 a3s
Ps (bén trdi) 390 390 390
Pg (ben phi) 3%0 195 1190
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B- XAC PINH NOI LUC .

Tit cdch x4c dinh tdi trén ta c6 cde trutmg ho'p chit tdi sau:

« Tinh tdi :

* Hoat tdi 1 (nhip 18) (1 - 3 - 5) d€ tim M. 6nhipl,3vas5
» Hoat tdi 2 (nhip chdn) (2- 4 - 6) d& tim M,  Gnhip2 4vae
« Hoat tdi 3 lién nhip (1, 2, {] d€ tim M, & g5i2

» Hoat tdi 4 lién nhip (2, 3, 5) d€ tim M. 0gdi3

* Hoat tdi 5 lién nhip (1, 3, 4, 6) d€ tim M. Ggdidg

* Hoat tdi 6 lién nhip (2, 4, 5) 4& tim M., 64g615

» Hoat tai 7 lién nhxp (3,5,8)dé tim M, _ & g6i 6

* T8 hop tai trong: H¢ s6td hop tdtca= |
Combo 1: Tinh tii — Hoat tdi 1
Combo 1: Tinh tii - Hoat tai 1
Combo 2: Tinh tii — Hoat tai 2
Combo 3: Tinh tii - Hoat tii 3
Combo 4: Tinh tii - Hoat tdi 4
Combo 5: Tinh tdi - Hoat tii 5
Combo 6: Tinh tai — Hoat tdi 6
Combo 7: Tinh tdi - Hoat tai 7

Combo 8: (BAO): (Combo 1, Combo 2, Combo 3, Combo 4,
Combo 5, Combo 6, Combo 7 )

* Dung phdn mém Sap 2000 d€ gidi tim ndi lyc, tinh cdt thép.




143

SAN BETONG COT THEP

W) wesBeig €-C IUawon - GOAMLNVG - € 0'6A 000ZdVS

pAIR Y

S0 9 W N - (HVLLVO

o Bﬁl/u\\a annmmmuw@ 9/./@UMN

syun 9 ‘W Nt - GVLHNLL) weiBeid €€ JUswo = BONMLAY91 - €0 6A 000CVS




144

CHUONG 1 |

4D

SYUN O W NN~ (GIVLLVOH) Weeig ¢ Wewo - BONKLNVA'SII - €06 000ZdVE

SHUN D ‘W N - (PIVLLVOH) WeiBEIQ €€ uBWoW - @ONYLNVQ'aid - € 0'62 000ZdVYS

9\3\34/3 AN _D \_\m_/_/i

é%va\

€D,

4D { " )




145

| SAN BETONG COT THEP

syun 9 "W N - (ZIVLLVOH) wesbelq €€ Juewow - BONMLWVA el - €067 000ZdVS

e ———— —_—

e ,

m- 2

- D

10w F- (QIVALLYQH) weideid S 1AW - BINNINYASHS - €06? 8oE<m
mﬂu —— et R i - ——

@O 3}5\%%
S S R s

et

v

aaa&aaa
ENIZNNI I




CHUONG 1

146

syun O 'W N - (8EW00) weiBEIQ Z-Z 52104 JBBUS - AONYLNYA 8N - €0'6A 0002dVS

syun O 'w 'NX - (eBWQJ) wesbeid €€ juewol - BINYLWVA:3(Id - €0'64 000ZdVS




SAN BETONG COT THEP

147
2 3 COMB8 Combinat 7.356 . -
Min 1.67839523
2 35 COMBS8 Combinat 10.685 -
Min 7.14648473
2 4 COMB3S Combinat 12127 -
Min 17.1810709
3 0 cCcomvBs Combinat -12.892 -
Max 10.9350607
3 05 COomBS Combinat -11.449 -
Max 1.96192575
3 1 COMBSB Combinat -8.3318 6.09698809
Max
1.5 COMmB8 Combinat -3.9581 11.0700686
Max
3 2 COMBS8 Combinat 2.5186 12.5582183
Max
3 25 COMBES Combinat 11.264 10.1583911
Max
3 3 cCoMmBs Combinat 18.441 4.14356399
Max
3 35 COMBs Combinat 23.387 -
Max 4.18751406
3 4 COMBSs Combinat 25.438 -
Max 13.8889107
3 0 COMmMBS Combinat -21.793 . -
Min 17.1810709
3 05 COMBS8 Combinat -19.863 : -
Min 6.65663417
3 1 COMB8 Combinat -15.283 -
Min 0.71994937
3 1.5 COMBS8 Combinat -8.7155 - 2.55527083
. Min
3 2 COoMmB8s Combinat -0.823 3.43424102
. Min
3 25 COMBs Combinat 5.6817 1.63779456
: T Min
3 3 cCcoOomBs Combinat 10.055 . -
. Min 2.5549011
'3 35 .COMBS Combinat 13.173, -
' Min ' 9.51781772
3 4 COMB8 Combinat 14.615 - '
Min

21.8447372
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4 0 COwmBS Combinat -15.325 -
Max 13.8889107 |
4 05 COMBS Combinat -13.883 - ,
Max 3.84247581
4 1 COMBS8 Combinat -10.7586 5.44580542
Max.
4 15 COMB8 Combinat -5.9729 12.3503139
’ Max '
4 2 COmBs Combinat 1.6006 14.9773223
Max
4 25 COMBs Combinat 11.481 12.4434975
) Max
4 3 COM"s3 Combinat 18.711 5.63217261
Max
4 35 COMBa Combinat 23.291 -3.226815
Max
4 4 COMBSB Combinat 25221 -
Max 13.6390166
4 0 COMBS Combinat -25.671 -
Min 21 .8447372‘
4 05 COMBS Combinat -23.741 - .
Min 9.38110547
4 1 COMB8 Combinat -19.161 - I
Min 1.1B072868
4 15 COMB8 Combinat -11.931 3.28028546
Min
4 2 (COMBS Combinat -2.0514 4 92629961
Min ‘
4 25 COMBS Combinat 6.2919 3.19898043
Min |
4 3 COMBS Combinat 11.084 - |
Min 1.3433387€
4 35 COMB8 Combinat 14.202 -
Min 8.6442543¢
4 4 COMBS8 Combinat 15.644 -
Min 20.882467¢
5 0 CoOmBs Combinat -14.256 -
Max 13.638016¢€
5 05 COMBS Combinat -12.813 -
‘ Max 4.1173018¢
5 1 COmMBB Combinat -9.6957 487730627

Max
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5 15 COMB8 Combinat -4.9032 11.3111979
! Max
s 2 CcOMB8 Combinat 2.224 13.4675896
‘ Max
|5 2.5 COMB8 Combinat 12.104 10.4631479
Max
5 3 COMB8 Combinat 19.334 3.18120628
Max
'5 35 COMB8 Combinat 23.914 -
‘ Max 6.52519715
5 4 COMB8 Combinat 25.844 -
| Max 13.7931676
5 0 COMB8 Combinat -24.443 -
. Min 20.8824675
5 0.5 COMBa Combinat -22.513 -
Min 9.03318213
5 1 COMB8 Combinat -17.933 -
Min 2.00820514
5 1.5 COMB8 Combinat -10.703 2.06668086
Min
§ 2 COMBB Combinat -0.8227 3.41656685,
Min
5 25 COMB8 Combinat 5.7651 1.05015181
‘ Min
5 3 COMBE Combinat 10.558 -
. Min 423368118
5 35 COMB8 Combinat 13.675 -
Min 11.4950142
5 4 COMB8 Combinat 15.118 -23.339232
Min
6 0 COMB8 Combinat -17.593 -
Max 13.7931676
6 05 COMBS Combinat -16.151 -
Max 5.26735494
6 1 COMB8 Combinat -13.033 5.46357297
Max '
6 15 COMB8 Combinat -8.6595 14.1830122
Max
6 2 COMB8 Combinat -3.4483 18.9218264
Max }
6 25 COMB8 Combinat 3.7715 19.157099
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6 3 COMBa Combinat 10.948 15.4117465.

. Max |

6 35 COMB8  Combinat 15.894 8.58056077J
) Max

6 4 COMBS Combinat 17.946 2.25E-14
Max

6 0 COMB3 Combinat -27.894 -23.339232
Min

6 05 COMBS Combinat -25.842 -
Min 10.3089113
8 1 COMBB Combinat -20.897 ' .

Min 1.76304944

6 1.5 COMBB Combinat -13.727 4.33530602
Min

6 2 coMBS Combinat -5.8348 8.03741149
Min

6 25 COMBS Combinat 0.4825 9.06410028
Min

6 3 COMmB8 Combinat 4.8562 7.69453908
Min

6 35 COMB8 Combinat 7.9737 4. 41726954
Min

6 4 (COMBa Combinat 9.4162 3.00E-15

Min
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BANG KET QUA TiNH COT THEP

P.ti My cit ] M{kN.m) Q(kN} Cm g A Az
1 0 0 -18.69 0 0 106* 106*
2 20.82 0141 0.153 106* 302
4 -24.21 29.67 0.164 0.180 356 106°
2 0 -24.21 -24.29 0.164 0.180 356 106*
2 10.64 0.072 0.075 106" 148
4 -17.18 20.81 0.116 0.124 245 106
3 4] -17.18 -21.79 0.116 0.124 245 106"
2 12.56 0.085 0.089 106" 476
4 -21.84 25.22 0.148 0.161 318 106"
4 0 -21.84 -25.67 0.148 0i6i 318 106"
2 14.98 '0.102 0.107 108° 212
4 -20.88 25.84 0141 0.153 302 106"
5 0 -20.88 -24.44 0.141 0.153 302 106*
2 13.47 . 0.091 0.096 106° 180
4 -23.34 25.84 0.158 0.173 341 106"
8 0 -23.34 -27.89 0.158 0.173 341 106"
2 19.34 0.131 0141 106" 278

4 0 17.95 0 0 106* 106 -

Cudng 48 chiu kéo (nén) cia thép {MPa): 260.000
Cudng d& chiu nén cha betong {MPa) : 11.50
Cudng dé chju kéo clia betong (MPa) 9.00

Hé s6 diéu kign lam viéc cia betong  : 0.9

Dt @N -

a- 33
P.tu b h Lo
(mm) (mm) {mm)
200 300 0.00
200 300 0.00
200 300 0.00
200 300 0.00
200 300 0.00
200 300 0.00
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Chuong 2

KHUNG BETONG COT THEP

2.1 KHAI NIEM

K&t c&u khung 1a mét hé thanh bat bién hinh 1a két cdu rat
quan trong trong cdng trinh, vi né ti€p nhdn tai trong sd dung tu
san réi truyén xuéng méng.

Cé thé€ dinh nghia: khung = hé c6t + hé ddm

(Trudng hop cdng trinh duge thiét k& 14 san khéng dam thi san
duge xem 1a mét ddm cé 46 cing tuong duong).

Giao diém cia cdt va ddm goi 1a ndt khung: nit khung cé thé 1a
nit cing hodc khép.

2.1.1- Phén loai

Theo phuong phap thi cong

Khung toan khoi: khi cdc cdu kién san, didm, cot duge dd bétong
toan khéi: ¢6 db ciing 16n, cac nit khung 13 cdc nit aing (lién két
ddm va cot 1a lién k&t ngam), loai nay hién dang dung rat réng rii
trong cdc cdng trinh din dung va cong nghiép. Dic biét d6i véi nha
thdp tdng dung két cdu chiu luc chinh la khung chiu lue.

Khung ldp ghép: khi cdc cdu kién san, ddm, cdt duge ché tao
s&n, duge van chuyén dén céng trudng 1ip ghép: Khung ldp ghép cb
thai gian thi ¢dng nhanh, d6 aing kém hon khung toan khai, viéc xu
1y cdc mdi lién két rat tén cdng va khd phue tap.

Theo so do két céu

Khung hoan toan: khi cé cot va dam chiu lye.

Khung khéng hodn toan: khi ¢6 cdt, ddm va ca tuong chiu luc
cing tham gia chiu lyc.

Khung béténg c6t thép ¢6 thé€ 12 khung mét nhip hosc nh1€u
nhip, mét ting hoic nhidu ting.

Lién két cot véi moéng thudng 1a lién két cing (ngam, khung
toan khéi), ciing c6 thé dung lién két khdép (mémen tai chin cft
bing khéng) hodc ngam (khung ldp ghép).
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|
Lién két cft véi ddm thudng 1a lién két cing (khung todn khéi),
ho#c lién két ngam ho#c khdp (khung 14p ghép).
Lién két cjt vdi dan vi kéo thudng chon lién két khdp.

2.1.2- Sd dé tinh ctia khung

Sd @4 tinh cda khung duge th€ hién 1a truc cia cft va tryc cia
dém, ddng thoi thé hién cdc lién két (cot - ddm; cot - méng; cdt -
dan vi keéo...) 12 ngam hod4c khép.

Viéc chon so dé tinh rat quan trong, né dnh hudng rit 16n dén
ndi luye va cdch cdu tao mit khung sao cho pha hop vdi lién k&t ds
chon. Nghia & viée chon s¢ d8 tinh phdi pha hop vdi didu kién lam
viée thuc t&€ cda né va cdu tao cdc méi lién két phai phd hgp véi lién

k&t d4 chon.

Hinh 2.1 Mt s6 so d6 tinh ciia khung

2.1.3- Phin tich sy lam viéc cia khung
Gid thiét ¢6 mit bing tdng thit i cla mét cong trinh nhu sau.
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Hinh 2.2 a) Mat bdng san tdng thi i;
b) Khung ngang; ¢) Khung doc

P4y la e6ng trinh thude dang khung chiu luc.

- Theo phuong ngang: hé cét va cdc dim san ngang tao thanh

cdc khung ngang.

- Theo phuong doc: hé cot va cdc ddm doc tao thanh cde khung

doc.

Nhu vdy, mot céng trinh ¢ nhidu khung ngang va nhiéu khung

doc. Khi chiju tdi cdc khung ngang va cdc khung doc hgp thanh hé

khéng gian cung chiu lytc: goi 14 khung khéng gian.

P& don gidn héa khi tinh todn, ngudi ta qﬁi udc nhu sau:

Khi ti s6 L/B 2 1,5 (céng trinh ¢6 mat bing chay dai) ndi luc

chd y&u gay ra trong khung ngang vi d9 cing cia khung ngang nhé

hon nhiédu lan 86 cing cda khung doc (khung ngang it nhip hon

khung doc), ciing c¢6 thé xem gin ding: khung doc “tuyét doi cung”.

Vi thé cho phép tdch riéng timg khung phing dé tinh néi lyc: khung

phing.

Khi ti s6 L/B < 1,5, d5 cing khung ngang va khung doc chénh

léch khéng nhiéu, lic ndy phai tinh ndi lyc theo khdng gian: khung

khong gian. '
K&t cau khung phing tinh todn don gian c6 thé dung cdc phuong

phdp cd hoc k&t cdu hogc cdc chuong trinh tinh két cdu théng dung

d& giai, con két cdu khung khéng gian tinh todn phifc tap, khé khén,

khi tinh todn phai ding cdc chudng trinh tinh két cdu chuyén ding
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dé tim néi lye.

Trong gido trinh nay chi néu cich tinh khung phdng cdn khung
khéng gian chua xét dén.

2.1.4- Khai niém vé khung nguy hiém

Nhu da phan tich 6 trén, khyng cé d6 cling nhé thi nguy hiém
hon khung cé 4 cing 1én, vay klllung ngang nguy hiém hon khung
doc. Nhung trong s6 khung ngang sé c¢6 mét vai khung nguy hiém
nhat, dé tim ra khung nguy hiém nhat ¢6 thé dya vaoc mét s§ didu
kién sau: s8 nhip cGa khung, dién truyén tai (tai ding, tdi ngang)...

2.2 KHUNG BETONG COT THEP TOAN KHOI
2.2.1 Cau tao mit khung

Gidi quyét cdu tao ela khung chi ydu la giai quyét c&u tao cia
nit khung va mdi lién két cot véi méng. Trong khung toan khdi cdc
nut duge xem la nit cing, vi th€ phéi ciu tao sao cho mit dé khéng
dugc bién dang dudi tdc dung ctia ngoai luc tifc 1a géc gida cde thanh
qui ty vao nit khéng duge thay ddi va dé thi cong.

Khi cdu tao cot thép tai nit khung can chd y dén doan neo cdt
thép: can phdi phan biét duge cst thép chiu kéo hoic chiu nén d€ x4c
dinh doan neo ding qui dinh.

Chiéu dai doan neo ciia cdt thép chiu kéo (nén) 14y theo bang 36
cia “Tiéu chudn thigt ké két ciu bétong cét thép TCXDVN 356-2005”
va “TCVN 4453-1995” ¢6 thé tém tdc nhu sau:

L,, 230d: d61 vdi cot thép chiu kéo.

L,,; 220d: d8i véi e6t thép chiu nén.

Dol véi khung ¢6 xa ngang bi gay khic, dudi téc dung cia
mdmen duong, lue trong ¢St thép chiu nén va chiu kéo cia phdn gay
khic s& tac thanh nhitng hgp lyc hudng ra ngoai, néu khong c6 <6t
dai giang c8t thép chiu nén, chiu kéo lai véi nhau thi bétdng chd géy:
khiic ¢6 thé bi v& va cot thép bat ra ngoai. § nit nay néu a>160°"
(géc gy cda xa ngang) thi cdt thép chiu kéo cé thé khéng duge cét‘

ra chi cidn udn cong theo géc giy cia nit khung. Néu a<160° thi
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mét phan hoic toan bd ¢dt thép chiu kéo phai dugc cdt ra va neo vao
trong ving béténg chiu nén, doan neo L,, 230d.
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Hinh 2.3 Céu tao cét thép tai cdc niit khung

2.2.2 Chon sd b kich thude tiét dién

Khung 1a k&t ciu siéu tinh bdc cao. Noi luc trong khung phu
thude khong chi so d6, tdi trong tdc dung ma cdn phu thude vio dd
cing cla cdc cdu kién khung. Do d6, khi tinh khung cén biét trudc
kich thudc ti&t dién cia ddm va cdt, viéc chon so bd kich thuée tiét
dién ddm va cdt t6t nhat 13 dya vao kinh nghiém cla ngudi thiét k&
trén co sd cdc k&t cdu tuong ty dd xdy dung. Tuy nhién, mot cdch
gan ding c¢6 thé xac dinh nhu sau:

a) Kich thuéec dam

Cdch I: Téch riéng ting ddm, xem nhu 134 ddm don gidn, chiu
tdc dung cha tdi trong tinh todn g =g + p (qu/mz); (xdc dinh theo
. . ; ) v L*
dién truyén tdi trén mé#t bing san), mdémen lén nhit M, =q?;
mémen tinh todn M =(0,6+0,7)M,; chon trude bé rong ddm 1a b thi

| chiéu cao cia dam xdc dinh nhu sau

M
h <2 . h=h +a (2.1)
’ bbeb
Cdch 2: ciing chon truée b: h = (12i16)L’ (L - nhip dam) (2.2)

(cdch nay thudng dung nhat vi nhanh va don gian).
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b) Kich thudc cét

v s

N, T«'?IHng:3

uang'H

S~ Tang 2

Mat bang tang thit i A, N, ;lnrllg 1
e | — !Lg[

Mgt cdt ngang
Hinh 2.4
Tai trong tif san truyén xudng mot cft bat ki theo dién truyén
tdi tr mot tang. Goi dién tich truyén tai tdng tha i la

S, :(LL%)B, tai trong tinh todn gom trong lugng ban than cdc

1dp cdu tao san 13 g, va hoat tai la p, (daN/m?), thi téng tai trong
tdc dung 1én san 1a g, =g, + p,. Trong lugng ban than dim doc va
dam ngang trong pham vi dién tich S; 1a g,. Trong lugng tudng xay
trén dam (néu c6) trong pham vi dién tich S, la g,. Trong lugng ban
than ¢4t cla ting dang xét 1a g, .

n
trong dé: g4 = Zbi hyng oy, Ly
1

g = bhngy L (2.3)

g.=b.h.n H,

g.'fg.

Luc doc tdc dung lén chdn cot cia mét ting bat ki dang xét 1a

N,=q,.S;+g84+8 +8&, (2.4)
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Téng luc doc téc dyng 1én chan cot cia ting bt ki dang xét1a
n ]
N=)N;=Y(gSi+8s+&+8) (2.5)
i i . E

vdi: n - sd tdng trén tdng dang xét.

Trong thuc t& tinh todn vi xdc dinh kich thudc so b§ nén cb thé
bd qua g, va g..

Thuc t& cft edn chiu mémen do gié nén cAn ting hte doc tinh todn:
N, =(1,0+15)N (2.6)

Cit dugc xem nhu nén ding tém, dién tich tiét dién ngang cia
cot duge xdc dinh theo:

- l'tt
— 2.7

Td A, tim bxh cha cft (461 véi khung phéng tiét dién ngang cia
cot c6 it dién chit nhat 12 hgp li nhét).

Thuc t& trong ¢t cé cdt thép chiu nén, do tinh so bd nén bdé qua
khéng xét cot thép chiu nén.

Kich thudce tiét dién cot sé thay ddi lién tuc theo timg tang, trong
thue té thiét ké, néu cong trinh nhidu ting thi c6 thé tir hai dén ba
ting thay déi tiét dién cét mot lan.

Chii thich: Sau khi da chon kich thuéc ddm-cét, sé tién hanh
tinh todn ndi luc, tinh cét thép cho ting cdu kién. Sau dé ti€n hanh
ki€m tra lai kich thudc tiét dién da chon, dya vde ham lugng cot
thép | <M.y, N6 khong théa phii thay déi kich thudc tiét dién.

V& nguyén tdc, khi tiét dién cdu kig¢n da thay d6i thi néi luc
ciing thay d5i theo do d6 phai tinh lai ndi lyc. Tuy nhién néu sy thay
d6i tiét dién cdu kién khong 16n 1dm thi c6 thé khong ¢in tinh lai
néi lyc ma chi cdn tinh lai 6t thép (chi khi ndo mémen quin tinh
ctia tiét dién chon so bd va tiét dién chon cudi cdng khdc nhau qud
hai 14n thi phai tinh lai ndi lyc theo d§ cing cia tiét dién da chon).

Khi ddm-san dic toan kh&i, thi bdn san lam ting d¢ cing cia
dim, do d6 c6 thé xem ddm khung c6 tiét dién chd T d€ tinh mémen
quén tinh cho dam.
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2.2.3 S¢ d4 tinh

" Chon s0 dé tinh 1a céng viéc hét sdc quan trong né anh hudng i
tryc ti€p dén két qua tinh todn. So dé két cfu phai chon sao cho né -
phu hop véi sy 1am viéc thuc t& cia k&t cdu 46. Péi véi khung toan
khdi, so dd tinh 1A truc cia ddm va cot; lién k&t gilta ¢t - méng 1A
lién két ngam (hodc khdp); lién két gida cit - d4m vén xem 12 ngam
(niit cing); lién két cdt - dan vi keo duge xem la khdp.

Vi tri cft ngam v6i méng tai mat trén cia méng, ddm kiéng
thuéng duge xem khéong phai 1a bé phan cla khung ngang (thién vé
an toan) vi thuing ddm kiéng khéng duge b tri theo hai phuong, dé
cing cia da kiéng nhé hon 4¢ aing cla ddm san, tai vi tri ddm
kiéng va cét c6 chuyén vi ngang, trong mét s& trudng hgp khoing
cdch tif ddm kiéng dén mit trén méng rat nhé, néu xem dim kiéng
la dém khung thi gi4 tri mémen tai chan c4t nhé khéng an toan.
Tuy nhién ddm kiéng c6 dnh hudng nhat dinh d6i véi khung nhu
gidm chiéu dai tinh todn, gidm d6 ménh cia cjt ting trét va khdc
phuc duge mjt phén lin khéng déu va ting do cung khéng gian cia
céng trinh...

Néu cong trinh c6 san tdng hdm hoic tdng trét c6 san BTCT
toan khai thi khi chon so dé tinh cia khung nén xem d4m san ting
him 12 ddm khung. Néu cong trinh chi b8 tri ddm kiéng thudng thi
tinh khung khéng ké ddm kiéng 1a ddm khung.

Khi tinh todn khung thudng phai gid thiét chidu shu dat moéng.
Chiéu sfu dit méng phy thudc nhiéu y&u t§ nhu loai méng sé& duge
thiét ké&, so d8 dia chdt. (phdn nay s& phan tich ky trong chuong
moéng).

Thudng gid thiét chiu cao ¢d cdt A; = 1,2 + 1,5 m (khi tinh
méng sé kiém tra lai).

Khung la mt két c&u siéu tinh bic cao, trong mét s& trudng hap
nhim gidm bjc siéu tinh c6 thé dua ra mat s& gia thist dé don gian |
héa vi¢e tinh khung khi cdn thi€t. Tuy nhién hién nay thuéng s
dung cdc chuong trinh tinh két cdu di duge lip trinh sfn nén chi
chd ¥ mét vai gia thiét don gian héa sau: . |

- Néu trén mét nhip ddm c6 nhidu lyc tip trung c6 thé chuyén

sang dang phéin bé déu. |

- Néu trén mét nhip dim tdi ¢6 dang tam gisc, dang hinh thang
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hosc dang phiic tap khdc cé thé chuyé"n sang dang tdi phin b déu
tuong duong (neu that cdn thiét), néu tinh dugc ndi luc tir cdc dang -

tai ddc biét d6é thi khéng cin chuyén sang dang tai phan bé ddu
tuong duong.

Viée tinh néi lye khung thudng duge tinh theo so d6 dan hdi vdi
viégc ding dd cing EI cia tiét dién, that ra d6 cung cla cdu kién
béténg c6t thép 1a B. Tuy nhién, vi tinh theo dé cing B kha phuc
tap va hién nay vin chua c6 phuong phdp tinh ndi lyc theo B. Theo
qui pham “Khi chua c6 phuong phdp tinh k€ dén bién dang déo cia
~ bétong co thé tinh todn két cdu siéu tinh bétbng c6t thép theo so dé
dan héi”.

2.2.4 - Xdc dinh tai trong tic dung lén khung

Viéc x4c dinh tdi trong tdc dung 1én ddm khung (t3i dung) gom
tai trong thudng xuyén (tinh tdi) va tdi trong tam thai dai han (hoat
tai dai han) va tdi trong tam thdi ngdn han (hoat tdi ngdn han);
phéi tinh riéng cho tung loai tdi trong. Cach tinh tuong tyu nhu da
trinh bay & phén tinh tdi 1én ddm (H.1.30) cba chuong 1.

Chu y: Khi tinh tii tdc dung lén ddm khung thi phdi tinh tdi
tap trung tai cdc mit khung do dim doc truyén vao.

Khi tinh tdi tdc dung lén dim khung phdi tinh riéng cho ting
trudng hgp: tinh tdi, hoat tai.

Tuy nhién, véi quan niém xem hoat tdi dai han cé tdc dung
gidng nhu tinh tai, vi thé c6 thé gop hoat tdi dai han vao tinh tai
san. Trudng hgp nay tai tdc dung 1én ddm khung duge tinh nhu sau:

- Tinh tdi + hoat tai dai han.

- Hoat tdi ngéin han.

Né&u khong yéu cdu do chinh xdc cao c6 thé tinh tai tdc dung lén
ddm khung nhu sau:

- Tinh tai.
- Hoat t4i toan phdn (hoat tdi dai han + hoat tdi ngdn han).

2.24.1- Xac dinh tai trong tac dung lén dam khung truc 2
(K2)

Gia thiét cong trinh c¢6 méit bing ting thd i nhu hinh 2.6.
(Cdch 1 - Hoat tii toan phan)
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D4Am tryc 2 1a ddm lién tuc hai nhip, ddm tryc 2 chinh 1a dém
khung cGa khung ngang tryc 2. P& tim néi lyc trong ddm nay phdi
gidi khung (tinh theo so dé dan héi). Cho biét hoat tdi toan phédn
1a P,. . i

®*-X9€"‘ ? oot ‘
L, Sp

@ W

L2

Gg Ge
9sB-._ / ) \‘\ 95':2 N
Ga---- AR
Qy+Or-1{------ ; l
b) ':A' L1 ] Lo 1;
® ® ©
P P,
PsB..__A N P‘sl-z .
Pa---- - AR
c) '.A' Ly l L -‘IL |
5 I |
Hinh 2.6 |

a) Mdt bing san - So dé {dién) truyén téi tit san vao dém truc 2
b) Tinh tdi; c) Hogt tdi
« Xdc dinh tdi trong .
Tinh tdi
Tai trong ti san truyén vaec didm xdc dinh theo dién (s¢ d8)
truyén tai nhu trén mit bing san.
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Tinh tai gom: |
- Trong ludng cdc 16p cdu tao san g, (daN im?)
- Trong lugng ban than ddm g,

- Trong lugng tudng xay trén dam (néu cb).
Chon sd bd kich thuéc tiét dién didm

1 1 1 1
h=(—s+—)L: (L=B), b=(z+>)h 2.8
(10 13) y ( )3 5 4) (2.8)
Trong lugng bin than dim
gy =bth-h)ngy, (daN/m) (2.9)

Trong lugng tudng xay trén dim (tinh don gidn thién vé an
toan) '

g =bhun,y (daN/m) ' (2.10)
trong d6: b,,h, - bé day, chiéu cao cia tudng;
v, - khéi lugng riéng cua tudng.
- T4i trong do san truyén vao

Phia nhip BC ¢6 dang tam gide, tri s6 l6n nbat 1a

&..Ls (daN/m) (hinh 2.6b) (2.11)
Phia nhip AB cé dang hinh thang, tri s6 16n nhat la
g,.B (daN/m) (hinh 2.6b) (2.12)

Hoagt tdi: Hoat tdi toan phan do san truyén vao c¢é dang tam gidc
va hinh thang nhu tinh tai.

Phia nhip BC ¢6 dang tam gidc, tri 58 16n nhat 1a

p,-L; (daN/m) (hinh 2.6¢c) (2.13)
Phia nhip AB ¢6 dang hinh thang, tri s8 16n nhit 1a
p..B (daN/m)(hinh 2.6c) (2.14)

. Xdc dinh lyc tap trung tai cdc nit khung (cdc gdi tya cuia
dam):

Tinh tdi

T4i trong t¥ san truyén 1én ddm doc, rdi truyén vao nit khung

duéi dang lyc tap trung. Tai trong dat tai nit khung gom: (vi du tinh
cho nat B) '
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- Do san: goi Sy 12 dién tich truyén tdi tit san vao ddm doc tryc
B (phén dién tich gach 8 vudng trén hinh 2.6a).

thi G, =2.8; (daN)
- Do trong lugng bén than didm doc truc B 1a
Gy =(hy~hy)byn v, B (daN) (2.16)
- Do tudng xiy trén ddm doc (néu c¢é)
G, =b.h.L.y,n, (daN) (2.17)

- Trong lugng bdn thin c4t cla mdt tdng (chidu cao tdng nha
1a k)

G.=b.h.n by, (daN) (2.18)
Tong tinh tdi d4t tai nat B

Gp=G,+G;+G, +G, (daN) (2.19)
Litc tip trung cda tinh tdi tai cdc nit khdc tinh tuong tu.
Hoat tdi

Hoat tdi tdc dung lén dién tich S truyén vao géi B c6 dang lue
tdp trung (giéng tinh tai)

Life tap trung cia hoat tdi tai cdc goi khdc tinh tuong tu.
(xem H.2.6)

2.2.4.2- Xac dinh tai trong tac dung lén dam khung truc 2
(K2)

Gia thiét cong trinh c6 mét biing tdng thi i nhu hinh 2.7.

(Céch 2 - Hoat tdi ngian han). Cho biét: )

Hoqt tdi toan phdn (P,) = hoat tdi dai hgn (P;)+ hoat tdi ngdn
han(P,)
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I

/Pﬁrn Cot

1

Gg . Gg
asB-.._ ¢/ ~ q$|:= N
Gpe--- ) - i ‘
Y+ -f----"" { ‘
o Ly l L
b) ® ® ©
PB‘ I:'c‘
PnB._ .. 1 ‘\\ Pl‘l:e \\
Py ) {"
L Ly Iy
) @ ® ©
Hinh 2.7

a) Mat bing san -
So dé (dién) truyén tdi ti san vao dédm truc 2
b) Tinh tdi; c) Hoat tdi

« Xdc dinh tdi trong
Tinh tdi
" Tinh tai: gdm trong lugng céc 16p cdu tao san g,(daNlm2)+ hoat
tdi dai han san pd(daN/mz) , d'é_it g, = &, + pg (2.21) va trong lugng
ban than ddm g, trong lugng tudng xdy trén diAm (néu cb).
Chon so bg kich thude ti€t dién dim
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" 1 1 11 ,
h=(—+—-)L; (L=B), b=(=:+= .
h (10'!-13) ( ) 2 4)h (2.22)
- Trong lugng ban than ddm
84 =blh~h)n, -y, (daNim) (2.23)

- Trong lugng tudng xay trén diém (tinh don gidn thién vé an
toan)

& =b.hy.n,y, (daN/m) (2.24)
trong dé: b,, A, - bé day, chidu cao cda ﬁrr‘mg;
Y - khéi lugng riéng cda tudng.
- Tdi trong do san truyén vao
Phia nhip BC c6 dang tam gidc, tri s8 16n nhit 1a

q,.Ly (daN/m)(hinh 2.7b) (2.25)
Phia nhip AB c6 dang hinh thang, tri sé 16n nhit 13
q,-B (daN/m) (hinh 2.7b) (2.26)
b) Hoat tdi: Hoat tdi ngén han do san truyén vao c¢6 dang tam
gidc va hinh thang nhu tinh tdi, dat p, = Py - By (2.27)
Phia nhip BC c6 dang tam gi4c, tri s§ 16n nhat 13
Pp-Ly (daN/m) (hinh 2.7¢) V : (2.28)
Phia nhip AB ¢6 dang hinh thang, tri sd ldn nhit ia
Py-B (daN/m)(hinh 2.7¢) (2.29)

+ Xdc dinh Iyc tip trung tai cdc nit khung (cdc gdi tua ciia ddm)
Tinkh td:

~ Tai trong ti san truyén 1én dim doc, réi truyén vao nut khung
duéi dang lye t4p trung. T&i trong dét tai nit khung gém: (vi du tinh
cho nit B).

- Do san: goi Sy 1a dién tich truyén tai ti¥ san vao ddm doc truc
B (phén dién tich gach & vuéng trén hinh 2.7a). Thi
G, =q,S; (daN) (2.30)
- Do trong lugng bén than ddm doc truc B la
Gy =(hy-hy)byn, v, B (daN) (2.31)
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- Do tudng xay trén didm doc (néu c6) ‘
G, =b.ly.L,.y,.n, (daN) (2.32)

- Trong lugng ban than c4t clia mdt tdng (chiéu cao tdng nha
1a h,)

G, =b h.n hyy, (daN) (2.33)
Téng tinh tdi dit tai nit B
Gg=G,+G,+G,+G, (daN) (2.34)

Luc t4p trung cia tinh tai tai cdc nit khdc tinh tuong tu.
Hogt tai

Hoat tdi tdc dung 1én dién tich S truyén vao gdi B ¢é dang luc
tap trung (giéng tinh tai)

Py=p,S; (daN) (2.35)

Luc tap trung cia hoat tai tai cdc gdi khdc tinh tuong tu.
(xem hinh 2.7)

Bai tap 2.1. (Ldy s& liéu cda bai tip 1.7)

Mét s8 cong trinh din dung c6 m&t bing tang thd i nhu hinh
sau, bd tri ludi cot va ddm ngang, ddm doc xem hinh. Gia thiét
tudmg gach xdy trén tat ca cdc ddm, tudng day 200, chiéu cao ting
nha 3,3m. Cho bi&t: hoat tii toan phdn p, = 200daN/m?, hoat tdi dai
han p, =70 daN/m?, n p= 1,2. Trong lugng ban than cdc 16p ciu tao
cia san la g, =330daN/m?. Yéu cdu xdc dinh tdi trong tdc dung lén
d4dm khung truc 2, tinh riéng cho timg trudng hgp tai - tinh tdi, hoat
tai. ‘ :

Giai
1- Xdc dinh tdi trong tdc dung 18n dam khung truc 2
Cdch 1 - Hoat tdi toan phén
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L
L

4m (: :
© ! F AN +
A 1
@ 5m @ 5m @ 5m @ 5m @
Mdt biang san tdng thit i

Tdi trong tit sén truyén vao dém xdc dinh gén diing theo dién
(so db) truyén tdi nhu trén mgt bdng san.

Tinh tdi: gdbm trong lugng cdc lép cdu tao san &, (daN/m?),
trong lugng ban than ddm g,, trong lugng tudng xay trén ddm.
Chon so b¢ kich thuoc tiét dién ddm

Nhip A-B hy =6000/12=500mm;b; =200mm
Nhip B-C hy =4000/12 =350mm; b; =200mm
Trong lugng bdn thian ddm 8y =blh-HK)nyy, (daN/m)
NhipA-B

8q =blh- h $Ingy, =0,2(0,5-0,08)1,1x 25 =231 (daN/m)
Nhip B-C

8q =blh-h)n v, =0,2(0,35 - 0,08)1,1 x 25 =149 (daN/m)
Trong luong tuong x&y trén ddm
Nhip A-B
g =bhyngy, =0,23,3-0,5),1x18=1109 (daNim)
Nhip B-C
8 =bihyngy, =0,2(3,3-0,35)1,1x18=1168 (daN/m)
_ Tai trong do san truyén vao '
Nhip BC c6 dang tam gidc, tri s8 16n nhit 1a 4g, (daN/m)
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Nhip AB c6 dang hinh thang, tri s¢ 14n nhdt 12 5g, (daN/m)
Hoat tdi do san truyén vao
Nhip BC ¢6 dang tam gidc, tri s6 16n nhét la 4p, (daN/m)
Nhip AB c6 dang hinh thang, tri s8 16n nhit 1a op, (daN/m)
Xdc dinh lye tap trung tai cde mit
Tai A
Tinh td:
Do trong lugng ban than ddm doc truc A

gq = bh - h)n y,L =0,2(0,4 - 0,08)1,1x25x5 = 880 daN
Do trong lugng tudng xay trén ddm doc

g, =b.hyngy, L=0,2(3,3-0,4)1,1x18x5=5742 daN

Do trong lugng ban than cdt (gid thiét tiét dién ngang cft:
(250x400) daN

=b.h gy L, =0,25%0, 4x1,1x25x3,3=9075 daN

Dosan G,=85,.8, =5x2,5x330/2=2062,5 daN
Téng tinh tai

Gy =gy +8 +8; +G, =880+5742+907,5+2062,5 = 9592 deN
Hoat tdi
Do sin P, =8,.p, =5x2,5%x240/2=1500 daN
Tai B
Tinh td:
Do trong lugng ban than dam doc truc B

gg = b(h —hn y,L =0,2(0,4 -0,08)1,1x25x5 =880 daN
Do trong lugng tudng xdy trén ddm doc

= by tyny v, L =0,2(3,3-0,4)1,1x18x5=5742 daN

Dosin G,=8,.g, =(6x2,5/2+(1+5)x2/2)=x330=4042,5 daN

Do trong luong bdn than cdt (gid thiét tiét dién ngang cdt:
(250x400) daN '

g, =b.h, ngv, L, = 0,25%0,4x1,1x25%3,3=907,5 daN
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Téng tinh tai
Gp=g,+8 +8 +G, = 880+5742+907,5 + 4042,5 = 11572 daN
Hoat tai .
Dosan Pg=8;.p, =(5x2,5/2)+ (1 +5)2/2x 240 = 2040 daN
Tai C
Tinh tai
Do trong lugng ban thin didm doc truc C

84 =b(k-hon, v, L=02(0,4-0,08)1,1 x25x 5 = 880daN
Do trong lugng tudng xdy trén ddm doc

8 =b.hyn,y, L=0233-04)11x18x5=5742 daN
Dosan G, =S, =(1+5)x2/2x330 =1980 daN
Do trong lugng bin thén c6t (gia thiét tiét dién ngang cot:

(250x400)

8c=b.h,nyy, L =025%x0,4x1,1x25x3,3=907,5 daN
Téng tinh tii

Ge =84 +8 +8,+G, = 880+ 5742 + 907,5 + 1980 = 9509, 5 daV'
- Hoat tdi
Do san P, =S;.p, =(1+5)2/2x240 =1440 daN

Gg Gg
5, .. / 4 *
Ga- - i T 4
s+ 9r-§------ R
4 6000 -f- 4000 ir-
b) ® ©
b) Tinh tdi
PB‘ Pc\
5P, .../ N, 4P, '
Pao_. 15
c) -~ 6000 4000
d) ® o)

c) Hoat tdi
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Cdch 2- Hoat tdi ngdn han
Tinh tdi

Tai trong t san truyén vao ddm xdc dinh theo dién (so dd)
truyén tai nhu trén mat bing san. '

Tinh tdi: gdbm trong lugng céc 16p cdu tao san gs(daNIm2) va
hoat tai dai han p,, trong lugng ban thian ddm gy, trong lugng
tuong xay trén ddm. Trong d6 ‘

g, =330 daN/m?; py =T0x1,2 daN/m?;
p, =130x1,2 daN/m® |

Piat q, =g, + pq =414 daN/m?

Chon so b6 kich thudc tiét dién dam .

Nhip A-B hy =6000/12 = 500 mm; by =200mm

Nhip B-C h; = 4000/12 =350mm; b; =200mm
Trong lugng bdin thdn dédm: g4z =blh —hs)n‘g s (daNim)

Nhip A-B

gy =blh- hs)ngyb =0,2(0,5-0,08)1,1x25 =231 (daN/m)

Nhip B-C

gy =blh—hny, =0,2(0,35- 0,08)1,1x25 =149 (daN/m)
Trong lugng tuong xdy trén dém

' Nhip A-B _

g =bhngy= 0,2(3,3-90,51,1x18 =1109 (daNim)

Nhip B-C '

g, =b hyn, 7, =0,2%33-0,35)1,1x18=1168 (daN/m)

Tdi trong do san truyén vao '

_ Nhip BC ¢é dang tam gidc, tri s8 1én nh&t 1a 4¢, (daNim)
Nhip AB c6 dang hinh thang, tri s6 16n nhat 1a 5q, (daN/m)
Hogqt tdi do san truyén vao o

Nhip BC ¢6 dang tam gidc, tri s8 lon nhat 12 4p, (daNim)



174 CHUONG 2

Nhip AB c6 dang hinh thang, tri s& I6n nhat 1a 5p, (daN/m)

Xdc dinh lye t4p trung tai cdc niit
Tai A
Tinh tdi
Do trong lugng ban than ddm dod*tryc A

84 =blh—h)ny, L =0,2(0,4-0,08)1,1x25x 5 = 880 daN
Do trong lugng tusng xdy trén didm- doc

8 =bhyngy, L=0233-0,4)1x18x5=5742 daN

Do trong lugng ban than cét (gid thiét tiét dién ngang cot:
(250x400) '

8. =b.h.ngy, L =0,25x0,4x1,1x25x3,3=907,5 daN
Dosan G,=8,g, =5x25x414/2=2587.5 daN
Téng tinh tai : ,
Guo=84+8 +8.+G,=880+5742+907,5+ 2587.5 = 10117 daN
Hoaqt tdi -
Dosan P, =8,.p, =5x2,5x130x1,2/2=975 daN
Tai B
Tinh tdi
Do trong lugng ban than ddm doc truc B

8a =b(h~h)ny,L=0,200,4-0,08)1,1x25x5=880 daN
Do trong lugng tubng xay trén ddm doc

8 =b.hyn,y,L=0233-04)1,1x18x5=5742 daN

Dosan G, =S8,q, =(5x2,5/2+(1+5)x2/2)x414 =5071,5 daN

Do trong lugng ban than cét (gia thigt tist dién ngang cot:
(250x400)

Bc=b.h.nyy,L, =0,25x0,4x1,1x25x3,3=907.5 daN
Téng tinh tai
Gp=g4+8,+8.+G, = 880+5742+907,5 + 5071,5 =12602 daN
Hoat téi
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Do san Py = S,.p, =(5x2,5/2) + (1+5)2/2)x130x1,2 =1911 daN
Tai C
Tinh tai
Do trong lugng ban than ddm doc tryc C
gy =blh—h)ny,L =0,2(0,4-0,08)1,1x25x5= 880 daN
Do trong lugng tudng xdy trén dim doc
g =b.hyngy, L =0233-04),1x18x5=5742 daN

Do sin G, =8S;.q, ={1+5)x2/2x414 =2484 daN

Do trong lugng bdn thén cft (gia thiét tiét dién ngang cht:
(250x400) '
g = b,i..h,_..ng.Vb.Lc =0,25x0,4x1,1x 25x 3,3=907,5 daN
Tdng tinh tai |
Go=8,+8, +8:+G,=880+5742+907,5+ 2484 =10013,5 daN

Hoat tai ‘
Do sain P, =S3.P, =(1+5)2/2x130x1,2=936daN
- ) GB Gc
5q$ -——— .L ‘\\ 4?? “
Ga--- ) 1 A4
sror-{ T ] |
~ 6000 4000
b} ® ©
b) Tinh tdi
. Pe, Pe,
5P, N 4Pn .
PA . ‘-, ' -
c) }
y 8000 . . 4000 T
d @ ® ©

¢) Hoat tdi
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2.2.4.3- Xéc dinh tai trong tac dung len dém khung truc 2 (K2)
Xdc dinh tdi trong tdc dung lén ddm truc 2 cda tdng thit i cla
mdt cong trinh sau.
8,
Dam D&m phu[ Cot

@ . L .
/L‘m

S!E- ‘#
oS -4

T
a)d)33;®3©8®3

>

imaaeala

g.B/2_ Ge oL, G\"
Gp—]
9a
QL4 ézﬁ
b) |x
L2 L2 L,
® @ ©
p.BI2 FepL, Fe
PA
p,L,/4 72'-”)J
c) y
L L2 | L2 L,
® " Y
Hinh 2.8

a) Mat bang san: So dé (dién) truydn téi 1 san véao ddm truc 2
' b) Tinh tdi; ¢} Hour tdi
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1- Tinh td:

T4i trong tif san truyén vio dam xédc dinh theo dién truyén tai
nhu trén mit bing san.

e Tinh tdi: gdm trong lugng bdn than ddm g,, trong lugng céc
1dp cdu tao san g, (daN/m?), trong lugng tudng xdy trén dém (néu cd).
Chon so bd kich thudc ti&t dién dam

h=(1/8-1/20)L; b=(1/2-1/4)h (2.36)

- Trong lugng ban than dam:
g4 =bh-h)n,y, (daNim) (2.37)
- Trong lugng tudng xay trén ddm (tinh don gidn thién vé an toin)
& =b.hngy, (daNim) (2.38)

trong d6: b,k - bé day, chiéu cao cia tudng;
v, - khéi lugng riéng cla tudng.
- T4i trong do san truyén vao
Nhip BC c6 dang tam gidc, tri sd 1dn nhat 1a

g,-L, (daN/m)(hinh 2.8b) (2.39)
Nhip AB: :
Bén trai c¢6 dang hinh thang, tri s& 16n nhit la
g,.B/2 (daN/m)(hinh 2.8b) (2.40)

Bén phai ¢6 dang 2 tam gidc, tri 8 1dn nhét 1a
g,.L,/4 (daN/m)(hinh 2.8b) (2.41)

Lyc tap trung do ddm phu truyén vao _,

- Tai trong tif san truyén vao dim phy cé dang hinh thang (xem
H.2.8), xem dim phuy 1 ddm don gién, lyc tap trung X chinh la phén
Iyc tai gdi tua ctia ddm phu. Téi trong tdc dyng [én d4m phy gém: do
san, trong lugng ban than dim phu, trong lugng tudng xiy trén dim
phu néu céb.

X=g,8 +by,(hy,-h)n SY'% + by hy.n, .y,.% (daN) (2.42)

2. Hogt tdi toan phdn: do san truyén vao c6 dang tam gidc va
hinh thang nhy tinh tai. '
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Nhip BC c6 dang tam gidc, tri sd 16n nhét (hinh 2.8¢) 1a:

P,-Ly (2.43)
Nhip AB: |
Bén trdi c¢6 dang hinh thang, tri sd 16n nhdt (hinh 2.8¢) 1a:

p,.B/2 (daNim) (244)
Bén phdi ¢6 dang hai tam gi4e, tri s& 1¢n nhat la:

ps-Ly /4 (daN/m) (2.45)

Luye tip trung do ddm phu truyén vao:

- Tdi trong tif san truyén vao ddm phu cé dang hinh thang (xem
hinh), xem ddm phy 14 ddm don gidn, lye tap trung X chinh 1a phin
lyc tai gdi tua cia ddm phy. Tii trong tdc dung 1én ddm phy do hoat
tdi san truyén vao:

Y=pS, (2.46)
trong d6: S, - dién tich san ky hiéu trén hinh 2.8.

3- Xdc dinh lyc tép trung tai cdc nit khung:
Tinh tdi
T4i trong cia san truyén lén ddm doc, rdi truyén vao nit khung
dudi dang lyc t4p trung. Tai trong dat tai nit khung gém:
Nit (g6i) B.
- Do san: goi S, va S; 1a dién tich truyén tdi ti san vao ddm
doc tryc B (phdn dién tich gach 6 vuéng trén hinh 2.8a). Thi:

G,=g,(S,+8;) daN (2.47)

- Do trong lugng ban than dam doc truc B la

Gy =(hg-hy)byn v, B daN (2.48)
- Do tudng xay trén d4m doc (néu cé).

G, =b.hy.Ly.y,.n, daN (2.49)
- Trong lugng bén thin cft (cda mot tdng). :

G, =b.hny by, daN (2.50)
Téng tinh tdi dit tai nit

Gz=G,+G;+G,+G, daN = (251)

Lyc t4p trung cha tinh tdi tai cdc ndt khdc tinh tuong ty.
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Hoaqt tdi .
Hoat tai toan phdn tdc dung 1én dién tich S, va S; truyén vao
goi dang luc tdp trung "
Py =p,(S, +S,) daN (2.52)
Luc tap trung ciia hoat tdi tai cdc mit khdc tinh tuong tu.

Bai tap 2.2 (4p dung bing s6)

Xdc dinh tai trong tdc dung 1én ddm tryc 2 cia tdng thd i mdt
céng trinh sau c6 mit bing xem hinh sau, hoat tdi toan phan
pt =200daN/m?, n,=1,2, hoat tii dai han p, =70deN/m®.

Cdch 1 - Hoat tdi toan phén
S,
DAm

-\ D&m phl.li Cot
S Ve — 1
:.,_ - j am
6m ‘ | /] -F

Ly

il s, /
- R = L ' 4
® S

4m

- -
2 -

© H r /:N F ﬂ
a) (5 SNSs@ 5m @ 5m @ Sm @

a) Mat bdng san - So dé (dién) truyén téi tir san vao ddm truc 2

Tinh tdi:
Cdc lop cdu tao sén nhu sau

Gach ceramic

=

Lap vira 16t
g o 9
o -
Ban san
Ldp via trat

Gach ceramic v, =20kN/m®, 5,=10mm, n =12
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Lap vita 16t v, =18kN/m®, 5, =30mm, n

1,1

Ban san Y, = 25kN/m®, §,=80mm, n=1,1

Lép vita trét v, = 18kN/m®, &, =15mm, n =11

Xdc dinh trong lugng bin thin san
8,=0,01x1,2x20+0,045x1,1x18 + 0,08 x1,1x 25 = 330 dalN/m?
Hoat tdi tinh todn p, =pf.n, =200x1,2=240 daN/m?

T&i trong tu san truyén vao didm truc 2 xdc dinh theo dién

truyén tdi nhu trén mat bing san.

I- Tinh tdi

Chon s0 bd kich thudc tiét dién dam

Nhip AB hy =6000/12 =500mm , b; =200mm
Nhip BC hy =4000/12 = 300mm , b; = 200mm

Trong lugng ban than ddm

Iy

Nhip AB £, =0,20,5-0,08)1,1x25 =231 (daN/m)
Nhip BC 84 =0,2(0,3-0,08)1,1x25 =121 (daN/m)

Trong lugng tudng x4y trén dam, gid thi€t chiéu cao téng
=3,6m :

Nhip AB 8, =0136-0,5)x1,1x18=614 (daN/m)

Nhip BC g =01(3,6-0,3)x1,1x18 =653 (daN/m)

Téi trong do san

Nhip BC c6 dang tam gidc, tri sd 16n nhdt 13 4g, =4x330=1320

(daN/m)

Nhip AB:

Bén trdi cé dang hinh thang, tri sd 16n nhit la 2,5g, (daN/m)

Bén phadi c¢é dang 2 tam gidc, tri sé 1¢n nhat la:
1,5g,=1,5x330 (daN/m}

Lyc tdp trung do tinh tdi tir ddm phu truyen vao!
- Tinh tai tir san truyén vao ddm phu c6 dang hinh thang, dim

phu 1a ddm don gidn kich thude ddm (200x300), lyc tip trung X
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chinh la phén lyc tai gdi tya caa d4m phy. T4i trong tdc dung lén
ddm phu gém: do san, trong lugng ban thin ddm phu.

X=g,8 +byplhy,- hs}.ng.yb.g- daN

X =330x15 212

+0,2x(0,3-0,08)1,1x 2500x 2,5 = 2035 daN
2. Hoat tai ' -
Nhip BC c6 dang tam gidc, tri 58 1dn nhat 1a;
4p, =4x240=960 (daNim)

Nhip AB:

Bén trai cé6 dang hinh thang, tri s6 l6n nhét 1a 2,5p, (daN/m)

Phia bén phéi c6 dang 2-tam gide, tri 56 16n nh&t la:

1,5p, =1,5x240 (daN/m)

Luc tap trung do hoat tai tir didm phu truyén vao:

- Tinh tai tif san truyén vao dim phuy c6 dang hinh thang, dam
phy la ddm don gidn kich thudc dam (200x300), luc tap trung X
chinh 1a phén lyc tai goi tya cia dim phu: Téi trong téc dung 1én
ddm phu gdm: do san, trong lugng ban thian ddm phu.

X =g, + byl —h,).n,&,y,,.E daN

2 .
2+45 | .
+ 0,2x (0,3 - 0,08)1,1x 2500x 2,5 = 2035 daN

X =330x15

3- Xdc dinh luc tdp trung tgi cde nit khung
a) Tinh tai
Nt B
- Do san: goi S, va S; 1a dién tich truyén tdi ti san vao dim
doc truc B (phén dién tich gach & vudng trén hinh)
S,+S; =2,5x%+(1+5)-i-+(2+5)-1—:15—=11,75 m?
G, = 8,(S, +S;) = 330x11,75= 38775 daN
- Do trong lugng ban than dim doc truc B la
Gy ={hy—h)byn v.B -0,2x(0,3-0,08)1,1x25x5 =605 daN
- Do tudng xay trén ddm doc
G, = by by Ly Y, ng =0,1%(3,3-0,3)x5x18x1,1=2970 daN
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- Trong lugng bén than cét (b, xh, =200x300mm) ' |
Ge=bh.ng.byy, =0,2x0,3x1,1x25%(3,3-0,5) = 462 daN |
Tong tinh tai d4t tai nat '
Gp=G,+G;+G, + G, =3753,75 + 605 + 2970 + 462 = 7790 daN |
Niit A
- Do san: goi 8, 1a dién tich truydn tai tir san vao didm doc
truc A
S, =2,5%x5/4+(2+5)1,5/4=575 m?2
G, = g,.S, =330x5,75 =1898 daN
T8ng tinh tai dat tai nit
G, =G, +G,; +G, +G, =1898 + 605 + 2970 + 462 = 5935 daN
Niit C
- Do san: goi S5 1a dién tich truyédn tii ti¥ san vao ddm doc
truc C
S =(1+5)2/2=6 m?
G, =g,.S; =330x6=1980 daN
Tong tinh tdi dat tai nut
Ge =G, + G, +G, + G, =1980+ 605 + 2970 + 462 = 6017 daN
b) Hoat tai
Niit B
S, + 83 =11,75 m?
Py =p,(S; + ;) =240x 11,75 = 2820 daN
Nit A
S, =575 m?
Py =p,.S, =240x5,75 =1380 daN
Niit C
S;=6 m?
Fo =p,.S; =240x6=1440 daN
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Gg 4g

2,59,
Gix
1

by 59

15P, Y

| 3 } 3 |} 4 |}

¥

¢) Hoat tdi

Cdch 2 - Hoat tdi ngdn han

S,

Dim D&m phui Cat
@7 , . T'

== : am
6m ! -\j |

S
o
: 2

a) _é) 5m55@ Sm' @ 5m @

®

a) Mat biing san - So 46 (dién) truyén tdi tif san vao ddm truc 2
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Tinh tdi sdn g, =g, +p; =330+70x 1.2 = 414 daN/m?
Nhip BC ¢6 dang tam gidc, tri s§ I6n nht Ja:

- d4q,=4x414=1656 (daNim)
Nhip AB:
Bén trdi c6 dang hinh thang, tri s6 16n nhat 1a 2,59, daN/m,
Bén phai ¢6 dang hai tam gidc, tri s6 lon nhat 1a:

" 1,5q,=1,5x414 (daN/m)

Lyc tap trung do ddm phy truyédn vao

- Tdi trong tif san truyén vao dim phu cé dang hinh thang, ddm
phu 1a dim don gidn kich thude dim (200x300), lyc tdp trung X
chinh 1a phdn Iuc tai gdi tua cda didm phu: Téi trong tdc dung lén
ddm phy gém: do san, trong lugng bén than ddm phy.

, B
X = qu] +bdp(hdp - hs)ﬂg.]’b.g da.N
X =414x1,5(2 + 5)/2 + 0,2x(0,3 - 0,08)1_,1x 2500x 2,5 = 2476 daN
2- Hogt tdi ngdn han ' '
Nhip BC c6 dang tam gidc, tri s6 16n nhat 1a:
Py =4x130x1,2=624 (daN/m)

Nhip AB: | _

Bén trdi'cé dang hinh thang, tri s6 16n nh4t 13 2,5p, (daNim)

Bén phdi c6 dang 2 tam gisc, tri s6 16n nhat 1a:

pP.=1,5x156 (daNim) .

Luyc tdp trung do ddm phy truyén vao:

- Téi trong tif san truyén vao ddm phy c6 dang hinh thang, lyc
tdp trung Y chinh 13 phén lyc tai g&i tua cla ddm phu: Téi trong tdc
dung 1én didm phy do hoat tai san. L

Y=p,8,=156x1,5(2+5)/2=819 daN
X4c dinh Iye t4p trung tai cdc nit khung (cdc gdi tua cia ddm) |
a) Tinh tdi ' .

Téi trong cia san truyén lén dim dc_}c, réi truyén vao nit khung '
dudi dang lye tap trung. Tai trong d4t tai nit khung -
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| NitB ,
- Do san: goi S, va S, la dién tich truyén tdi tir san vao ddm
doc truc B (phdn dién tich gach & vuéng trén hinh)
. S, +8;=2,56x5/4+(1+5)2/4+(2+5)1,5/4=1175 m*
G, = g,(S, +Sy) = 414x 11,75 = 4864,5 daN
- Do trong lugng ban than dam doc truc B 12
G, = (hy ~ hy)byn, 5B =0,2x(0,3-0,08)1,1x 25 x 5 = 605 daN
- Do tuéng xiy trén dam doc _
G, = bk L,y ng =0,1x(3,3-0,3)x5x18x 1,1=2970 daN
- Trong ldgng bén than cot (b, xh, = 200x 300 mm)
G, =b h.n hyy,=0,2%0,3x1,1x25%(3,3-0,5)=462daN
Tdng tinh tdi dat tai nat
Gy =G, +G, +G, +G, = 4864,5 + 605 + 2970 + 462 = 89015 du.N
Nuit A ;
- Do san: goi S, la dién tich truyén tai tir shn vao dam doc truc A
S, =2,5x5/4+(2+5)1,5/4=575 m?
G,=g,S, = 414x575=2380,5 daN
Téng tinh tai dat tai nit,
G, =G, +G,+G, +G, =2380,5 + 605 + 2970 + 462 = 6417,5 daN
Nit C ' ‘
- Do san: goi S, la dién tich truyén tai tif san vao dam doc truc C

Ss =(1+5)%=6 m?

G, =g, S, = 414x6 = 2484 daN
Téng tinh tai dit tai nit:
Ge =G, + Gy +G, +G. = 2484 + 605 + 2070 + 462 = 6521 daN -
b) Hoat tdi
NatB.

S, + 8, = 11,75 m®
P, = p,(S, +S,) = 156 x 11,75 = 1833 daN
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Niit A

S, =5,75m?
P, =p 8,=156%5,75=897 daN
Nit C
85 = 6 m2
Po=p,8;=156x6=936 daN
_ o
2,5q, 4g, G,
Ga
L
b) 1.59‘
X
L 3 ,E. 3 L 4 L
® ® ©
b) Tinh tdi
25P,
Pa \ Ps 4P, P,

N

¢) /B

1,5P y
| 3 | 4

[ —
[:]
F .

c) Hoat tdi

2.2.4.4- Xac dinh tdi trong tdic dung lén ddém khung trye 2\

(K2)

Xdc dinh tdi trong tdc dung lén ddm truc 2 cia tdng tha i ctal

mét cdng trinh sau:

Néu xem ddm D, la ddm phu thi vidc xdc dinh tai trong tdc
dung 1én ddm khung tryc 2 & nhip AB, tuong tu nhu & bai tap 2.2,

nhung gid thiét nay c6 thé chdp nhan duge khi kich thude tiét dién
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Egang cia dam D, nho ding ké so véi dam khung truc 2. Néu kich

hudc tiét dién ngang hai ddm nay chénh léch khéng nhiéu, thi cdch
inh trén khéng chinh xéc, trudng hgp nay phdi xét hé dam truc

Flao
Dédm trjc giao Cot
N

N

@ ® ®

Hinh 2.9 So dé san

e ®
D, {L) . Dy
Dat12) n
vt t 1 1 1 e X
J.u A a
5 - ® I
a) n Gd1 L-
4o e
X
e — i }
Fau o'
®

c)

0.
%

a) So dé tinh hé ddm truc giao
b, ¢) So d6 tinh hé dém truc giao dua vé dang phdng

Hinh 2.10 So dé tdi tdc dung lén ddm Dy va Dy
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a) Tinh tdi : i

* Xét ddm D, c6 dién truyén tai dang hinh thang, tdi trong lan\

nhat 1a: | - J‘

82=8— (2.53)|
tdi tuong duong phéan bd déu la:
8a2 =0,5g; (1 + %) (2.54)

trong dé: a, b - ddy trén va ddy dudi ctia hinh thang.
Cu thé trong truong hgp nay:
a=B-1,/2 va b=R (2.55)
Trong lugng bén than ddm D, 1a g,, (daNim).
Téi trong do tudng xdy trén dim D, 1a &2 (daN/m) néu cé.
' Vay tong tinh tdi tdc dung lén ddm D, 1a
Gys =8rao+ 840+ 82 (daN/m) (2.56)
+ Xét dam D, c6 dién truyén tai dang hinh tam gidc, tdi trong
lén nhat 1a:

&= gs-? (2.57)
tdi tuong duong phan bs déu la:
8ta1=0.58 o (2.58)

Trong lIugng ban than ddm D 1a &5 (daN/m).

Tai trong do tudng xay trén ddm D, 1a &n (daN/m) néu cé.

Vdy tdng tinh tdi tdc dung 1én ddm D, 1a 7
Gjn=8qn+8n+8n (daN/m) (2.59)

An luc X béng

x.8 CGulh -Gy Lyp
8 l+p

(2.60)

3
trong dé p:[%) -;l (2. 61)
2

Chii thich: Néu X < 0, thi lue X cé chidu ngudc lai so vdi chléu
trén so do trén.
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Tom lai: tai trong tinh tai tdc dung 1én ddm khung tryc 2 & nhip
AB, dugc thé hién trén hinh 2.10b.

b) Hogt tdi

Céch tinh tuong tu nhu tinh tai

Xét ddm D, c6 dién truyén tdi dang hinh thang, téi trong lén
nhat 12 p, = p,.L,/2; (2.62)
tai tuong duong phéan bg déu la

Da2 = 0.5p, [1 + %} (2.63)
trong d6: @, b - ddy trén va ddy dudi cda hinh thang;
cu thé trong trudng hgp nay: a=B-L,/2 va b=B. (2.64)
Vay hoat tdi tdc dung 1én dam D, 1a
Py =pye {(daNim) (2.65)
+ Xét ddm D, c¢6 dién truyén tdi dang hinh tam gidc, tai trong
Ién nhat la p, = p, 1, /2; (2.66)
tai tuong duong phan bs déu la:
Peg1 =050 (2.67)
Vay hoat tai tic dung 1én dam D, 1a
P, = pun (daNim) _ (2.68)

An lyc X bang

5 Ppy-L-Fy-lyp (2.69)
8 1+p

N
trong dé n= [ P*i] 4 (2.70)

Chii thich: Néu X < 0, thi ly¢ X ¢6 chidu ngude lai so véi chiéu
trén so do trén.

Tém lgi: Hoat tai tdc dung 18n ddm khung truc 2 ¢ nhip AB,
duge thé hién tuong tu nhu hinh 2.10b, chi thay G, bing P, va luc
X tudng dng. '

Sau khi tim duge luc X, X chinh la luc té_lb trung do ddm D2
truyén lén dim khung K, do tinh tai hoic hoat tai.
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Bai tip 2.4. X4c dinh tdi tdc dung 1én khung K2 (hé ddm tryc
giao D1, D2) cia mét cong trinh ¢6 m4t bing nhu sau.

Cho biét: Cot (300x400)

Didm D, (300x600); Ddm D, (300x400)
Ddm khung K2: nhip AB (300x600); nhip BC (250x400)

Chiéu cao tang &, =3.3m

B /Tﬂ .
\‘: :\'T Dz 4m
vl it==
Bm .‘l‘ [ : ‘E‘ /
AT A=
@ Sz: - ?3 : X ]
4'm )
o !
5m 5m 5m 5m
0 @ @ ®
So dé san

Cau tao san nhu vi du trén (g, = 330daN/m?, p. = 240daN/m?2)
8 s

Dam tryc giao

Cot

Xac dinh tdi tde dung lén khung truc 2

- Nhip AB
Xét hé dam tryc giao D, va D,
—4@
0,1,
Dy(L) i
(R | } ] I I}
L —A
a) @ i @
..<|®
Gy L
1 1 | ) 3
V. w 0 —2A
c) @ 2
%

b)

So dé tdi tic dung lén ddm D, va D,
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a) T‘nh tdi

* Xét dédm D, c6 dién truyén tdi dang hinh thang, tdi trong l6n
" nhét 1a g, =4g,, tai tuong duong phén b6 déu la

&2 =0,58; (1 + %) =0,5x4x 330(1 +1/5)=792 (daN/m)

Trong lugng ban than dam D, la
842 =0,3x(0,4 -0,08)1,1x25 = 264 (daN/m)
Viy téng tinh tdi tdc dyng 1én dam D, la:
Gy = Bz + 8az = 790 + 264 = 1054 (daN/m)
* Xét ddm D, c6 dign truyén tai dang hinh tam gidc:
T4&i trong 16n nhat 1a g, = 4g,, tdi tuong duong phan bo déu la
&z = 0,58, =2x330=660 (daN/m)
Trong lugng ban thin ddm D, la
8q1 =0,3%(0,6-0, 08)1,1x 2500 = 429 (daN/m)
" Viy téng tinh tdi tdc dung 1én ddm D, la:
" Gy = 8yqy + 8ay =660 +429=1089 (daN/m)

b _0,3x0,6°
12 12

bzh.i" 0,25 x 0,42
=12 12

L1 [10) 0,0054

- (1] 2992 _7903
: (lq I, \8) 0,00133

n lyc X bing

X - chﬂL1 Gdszp 51089x8 1054 x10x 6,592 _
8 l+p ) 1+7,93

X < 0 nén lye X ¢6 chidu nguge lai so vdi chiéu trén so d6 trén. '

I = =0,0054 m*

=0,00133 m*

-5240 daN
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Ggys = 1054 daN/m

{ } 1
L D
@ X = 5240 D&m D,

R

* ‘ ] Gg; = 1089 daN/m
il A Dam D,
@ ®

Tom lgi: Tai trong tinh tdi tdc dung 1én ddm khung 2 ¢ nhlp
AB, dugc thé hién trén hinh.

b) Hoat tdi

* Xét ddm D, c6 dién truyén tdi dang hinh thang, tii trong l6n
nhdt 1a p, =4p,, tii tuong duong phan bé déu la-

Pys =0,5p, [1+%J= 0,5x4%x240(1 +1/5) =576 (daN/m)

* Xét ddm D, c6 dién truyén tdi dang hinh tam gidc, tai trong

ién nhat la p, =4p,, tdi tuong duong phan bs déu la
Rd‘l = 0,5p1 =2%x240=480 (daN/m)

An lyc X biing
X=E|Pd1'L1 _PdZ‘LEP'___é 480X8—576)(10X7,93

. =-2928 daN
8 1+ 8 1+7,93
X < 0 nén luc X ¢6 chidu ngude lai so v§i chiéu trén so db trén.
- P4 = 576 daN/m
{ ) 1 {
L A
® X DAm D,
R
| x = 2927 P, = 480 daN/m
{ ) I}
i 2\ DamD,
@ e) ®

Nhip BC
Tinh tai: G, =4g,, chuyén sang
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G, =5x4xEe s 5x4x3_:9=325 (daN/m)

Trong lugng ban than ddm D, 1a
gy =0,2x(0,4-0,08)1,1x 2500 = 176 (daN/m)
Téng tinh téi = 824 + 176 = 1001 KG/m
Hoat tdi P, =4p,, chuyen sang
P,; =5x4p,/8=5x4x240/8=600 (daN/m)
_ Lyc tap trung tai nit
a) Tinh tdi
Nut A: G, =&,- SA =330x(1 +5)x212 =1980 daN
- Do trong lugng ban than dim doc tryc A la
G, =(hy —hy)byngv.B=0,2x(0,3-0,08)1,1x25x5 =605 daN
- Do tudng xAy trén ddm doc |
G, = by Ly.y,ng =0,2x(3,3-0,3)x5x18x1,1=5940 daN
- Trong lugng ban than cdt (b, x h, =400x500 mm)
G, =b.h,ng ., =0,3x0,5£1,1x25x(3,3—0,5)= 1155 daN
Téng tinh tai dat tai ndt
G, =G, +Gy +G, + G, =1980 + 605 + 5940 + 1155 = 9680 daN
Nut B -
G, = 8,-S5 =28,-S4 =330x12=3960 daN
Tdng tinh tai dit tai nit
Gg=G,+Gy+G, +G, = = 3960 + 605 + 4940 + 1155 = 11660 daN
Nt C
Ge =Gy
b) Hogt tdi
NGt A: P, = p,.Sy =240x(1+5)x2/2=1440 daN
Nit B: Pg = p, S =2p,.Sy =240x12 =2880 daN
Nit C: P =P,




194 ' CHUONG 2

8640 5002.6 3960
1089 1089 ' 9640
1001
i 1
b4 L4 T
2 @ ® ©
1440 2809,7 2880
4 _
480 80 600 1440

’ b) 1 4 ‘!. 4 L 4 L
@ ® ©
Dang tdi tuong duong tic dung lén dém khung truc 2
a)Tinh tdi; b) Hoat tdi

Chu thich:

Hién nay ph6 bién nhdt la ding phdn mém SAP 2000 d€ tim
néi lue (M, Q) thi nén ding truc tiép dang tdi trong hinh tam
gidc — hinh thang. Tuy nhién, béng cdch tinh gdn dung ciing
¢é thé ding dang tdi tuong duong phdn b6 déu

Bai tdp 2.5. Ciing 14y lai mat béng san nhu Bai tép 2.4: yéu chu xdc
dinh tai trong tdc dung 1én ddm khung truc 3.

Xét nhip AB

S¢ d6 truyén tdi tif san vao ddm nhu Bai tap 2.4.

G nhip AB, san truyén vao dim 6 dang tam gidc va hinh thang,
cdch tinh tai td¢ dung 1én ddm d4 trinh bay rd & cdc bai tép trén
nén § diy khong dé cép dén. ‘

G day chi néu cach tinh lyc tip trung do ddm D, tdc dung lén
ddm khung K3.

Lyc tip trung do ddm D, tdc dung 1én dim khung truc 3 do tinh
tdi hay hoat tdi chinh 1a phén lyc tai g6i tva R clia ddm D, tai géi -
tya s8 3 vdi tdi tuong dng. Tir so 43 A6 dé dang tinh dugc phan luc
R. o

g nhip BC va cdc lyc tdp trung tai cdc nut, tinh tuong tu nhu
cédc vi du trén. -

-
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'2.2.4 Hoat tai gi6 |

T4i trong gi6é gém hai thanh phédn tinh va dong:

Khi céng trinh c¢6 chiéu cao dudi 40m va nha edéng nghiép mot
ting cao dudi 36m vdi ty s6 chidu cao trén nhip nhé hon 1,5 thi
thanh phin déng cdia tai trong gi6 khdng cdn xét dén. Déi vdi nha
thap tang tdi trong gié dugc xdc dinh nhu sau:

» Gié ddy (d phia dén gié ciia cdng trinh)
Cudng dd tinh todn gié day duge xdc dinh theo
W =W, kenB (daNim) | 2.71)
trong d6 W, - gid tri 4p lyc gi6 tidu chudn 14y theo ban dé phén
vung theo dia danh hanh chinh (TCVN 2737-1995).
Gi4 tri &p luc gié theo bin d4 phan viing 4p lyc gié trén lanh
thé Viét Nam.
Ving ap Wjc gié trén ban dé } I m v )
W, (daN/m?) 65 95 |. 125 | 155 | 185

trong d6: & - hé s6 k& dén sy thay déi 4p luc gié theo d6 cao so véi
mdc chudn va dang dia hinh. X4c dinh theo béng phy luc 9.

- Dia hinh A 1a dia hinh tréng trai, khong c6 hofic cé rat it vit
¢in cao khéng quéd 1,5m (déng bing...).

- Pia hinh B 13 dia hinh tuong d6i tréng trai, c6' mét s8 vat cdn
thua thdt khéng cao qud 10m (ngoai 6...).

- Pia hinh C 1a dia hinh bi che chin manh, cé nhiéu v4t can sat
- nhau cao tif 10m trd 1&n (trong thanh phé...).

n - hé sd tin cay (vugt tai)
¢ - hé s8 khi dong phu thudc vao hinh ddng cdng trinh

Trudng hgp cong trinh cé hinh ddng don gién (hinh vuéng hay
chit nhat) ¢ =+ 0,8

B - bé rong dén gié clia khung dang xét
¢ Gio hit (6 phia khuﬁ't gié cia cong trinh)
Cudng dd tinh todn gié hit duge xdc dinh theo
W =W, kc'.nB (daN/m) (2.72)
trong dé: ¢’ = - 0,6, cdn cdc hé s6 khdc 14y nhu gié ddy.
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2.5- Xac dinh ndi luc

Khi tinh ndi lue thudng dung nguyén tdc cong téc dung. Tinh
néi lyc riéng vdi ting loai téi trong véi timg trudng hgp tdc dung cia
Noat tdi réi ding cdch t6 hgp dé tim ra nhiing tri s6 ndi lyc nguy
hiém tai cdc tigt dién. &

Céch chat tai 1én khung nhy sau .

Hién nay, thu’ﬁng dung cac chudng trinh tinh két cdu tin cay da
Lap trinh sdn véi trg gidp eta mdy tinh, dé tim néi ltc cho khung.

Vi du cach chat tai lén khung 3 nhip:

Cdch 1
1 3 T 1 X 1
3 1 —T I i I
T I I I ¥ I

1- Tinh téi chdt ddy 2- Hoat tdi toan phdn  3- Hoqt téi toan phdn

ddt & tdng chdn ddt ¢ ting lé
I o Py Py

i | I | ] ]

I n 3 I ] 3
I I L] ¥ [ ]

[ ] b ] . A : N
3 I ; ; ;

d A L L A - A N £ L -

4- Hoat tdi toan 5- Nguoc lai elia 4 6- Hoat tdi toan
phdan ddt cdch nhip, S phdn lién nhip
cdch tang _ 7- Ngugce lgi cia 6
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1 R A i L 4 1

8- Gio trdt 9- Gié phdi
Cdch 2
[] ¥ ¥ ¥
¥ ¥ ¥ k ] 1 ]
] ¥ [ ] i 1 [
[ ] [ ] [] ¥ 3
[} ¥ L ] . [ ] ¥ . L]
_.l_ —— _L _L -L e _L -L _L —— _L .

1- Tinh tdi + hoat tdi 2- Hogt tdi ngdn han 3- Hoat tdi ngdn han

dai han chdt ddy dat ¢ tdng 1é dat ¢ tdng chdn
P, Ps P,
¥ 3 [ ] E ] ¥
¥ L] ¥ 3
[ ] [ L] [ ¥
L ] ] ] [ 1
1l 1 414 4L 1 1 4 411 ._L 1 4

4. Hoat tdi ngdn 5 Nguge lgi cia 4 6- Hoat tdi ngdn
han dgt cich nhip, han lién nhip
cdch téng | ' 7- Nguoc lai cia 6
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L - 4

8- Gi6 trdi : 9- Gi6 phdi
Hinh 2.11 Vi dy cdch dgt tdi lén khung 3 nhip
Chi y: 4
Lyc tap trung do hoat tdi dit tai cdc nat khung gilfa do hoat tdi
d4t lién nhip va céch nhip: | k '
| F=F+Pp (2.73)
nghia 13 phu thugc vio dién truyén tii tir san vio ddm doc.

2.2.6- TG hogp tai trong :

Theo TCVN 2737-1995. Tai trong duge chia thanh

* Tdi trong thudng xuyén (tinh tii) 1a tai trong tdc dung khéng
bién ddi trong qud trinh xay dung va si dung cong trinh gém khsi
lugng cdc két cdu chiu lue va k&t ciu bao che.

" Tai trong tam theéi (dai han, ngin han va dac biét) (hoat tii)
thy theo thdi gian tdc dung cda ching. La cdc tai trong ¢6 thé khéng
¢6 trong mét giai doan nio dé cia qud trinh xay dung va st dung.

- Téi trong tam thoi dai han gém c6: khai lugng vdch ngin tam

thdi, thiét bi v4t dung sit dung thudng xuyén... -

- Tai trong tam th&i ngdn han gém khéi lugng nguwi, tii trong

tde dung 1én san nha, tii trong gié... :

e Tai trong d4c biét gédm cb: t4i trong dong d4t, tai trong do
chdy né... _

T4 hep tii trong gdm t§ hop co ban va td hop dic biét.

T4 hop tdi trong co bin (TO HQP CHINH) ¢6 mét tai trong tam
thai thi gi4 tri tdi trong tam thai dugc 18y toan bd titc gém tai trong
thudng xuyén va mét tdi trong tam thai, hé s6't5 hgp ldy bing 1.

T3 hop téi trong co ban (TG HOP PHU) ¢6 tir 2 taj trong tam |
théi trd 1én thi gid tri tinh todn caa tai trong tam thdi hodc cdc ndi
Iye tuong \ng cia ching phai duge nhin véi hé s§ t6 hop nhu sau:
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T4i trong tam thdi ngén han nhéan véi hé s3 t8 hep bing 0.9.-

Chii y: Khi t§ hgp cdn chi ¥, trdnh trudng hop tdi tring l&p
hoat tdi ngédn han, cling nhu khi da ke g16 trai thi khéng c6 gi6 phai

. ho#c nguge lai.

Vi du, khung cé cdc trudng hop dit tdi nhu‘ hinh 2.9 thi cfu tnic
t8 hgp NOI LUC nhu sau

- T8 hgp chinh gém: Hé s6tb hop=1

Combo 1(1-2); Combo 2(1-3); Combo 3(1-4); Combo 4(1-5);
Combo 1(1-2); Combo 1(1-2); Combo 1(1-2); Combo .1(1-2); Combo 5(1-
6); Combo 6(1-7); Combo 7(1-8); Combo 8(1-9); Combo 10(1-2-3)

- Té hgp phu gém: Hé s6 t6 hop: Tinh tai = 1, Hoat tdi = 0,9
Combo 11(1-2-8); Combo 12(1-2-9)

Combo 13(1-3-8); Combo 14(1-3-9)

Combo 15(1-4-8); Combo 16{1-4-9)

Combo 17(1-5-8); Combo 18(1-5-9)

Combo 19(1-6-8); Combo 20(1-6-9)

Combo 21(1-7-8); Combo 22(1-7-9)

Combo 23(1-2-3-8); Combo 24(1-2-3-9)

Combo 25 (BAO) (Combo 1, Combo 2,..,Combo 24).

Tix t5 hgp BAO cin tim cdc cip ndi lyc nguy hiém nhét, dé tinh

, cot thép cho ciu kién dé:

« D&i v6i ddm & nhip 1a M,,,, con & gdi la M, va Qu,,
« D&i v6i cdt gdm cdc cap: Muay s Nus Main: Niws Nonax s M
Riéng tai chan ct can tim thém Q,,,,,'{ , dé tinh moéng.

Trén hinh 2.11 c6 t4t cd 9 trudng hop dit tai, tu két qua t§ hgp
tdi trong, sinh vién ¢6 thé€ nhéan thdy cé mét vai trudng hgp dit hoat
tdi khong can thiét, tif d6 s& nit ra ké&t ludn riéng cho bén thédn.
2.2.7- Chiéu dai tinh toén

Chiéu dai tinh todn céa cét ddi vdi Khung toan khéi: L,=0,7H,
ddi véi khung ldp ghép L, = H(H ~ chiéu cao tAng nha)
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2.2.8- Tinh cét thép khung

Viéc tinh c6t thép khung c6 thé dung céc chuong trinh da duoc
14p trinh véi sy kS trg cia mdy tinh, tuy nhién viéc ding chuong
trinh nao € tinh, nhat thi&t phai kiém tra muec dd chinh xdc cda né.
Tét nhdt nén dung chuong trinh tinh duge co quan chdc ning céng
nhén.

C6t thép c6t thudng duge b8 tri dsi xing (tinh cot thép dsi
xing). |

Cét dai trong cét thudng duge dit theo cdu tao, riéng déi vdi cde
cot ¢6 Q ldn, cot dai duge tinh gidng nhu trudng hgp cau kiédw, chiu
udn. Tuy nhién, cot dai phai duge cdu tae ding theo qui pham (phu
thude vao kich thudc ti€t dién ngang cia cot).

2.2.9- Kiém tra lai kich thude ti&t dié¢n ddm va edt

Vige kiém tra kich thudc tiét dién ddm va cot théng qua ham
lugng c5t thép, didu kign la p_, SH<Hpax, Néu khéng théa phai
thay d8i kich thude tiét dién va tinh lai.

D6i v6i ddm p, =&, %- (2.74)
DG véicdt ., =3% (2.75)
Riéng d8i véi cdt ngbéi ki€m tra ham lugng c6t thép, cdn tién

hanh kiém tra d3 ménh, diéu kién A< A'gh =100 (2.76)
2.2.10- B3 tri c6t thép

Chon va bd tri et thép trong khung ciing nhu thé hién trén ban
v&, phii ding tiéu chufn da ban hanh cu thé 1a TCXDVN 356-2005,
5898 — 1995, 6048 — 1995, 6085 ~ 1995.

Chi y: Trong khung phidng c6t thép trong cft tinh duge, s& b6

trf & canh ngdn (b) cla tiét dién ctt, néu canh dai cQa ti&t dién h >
500mm, cdn bS trf thém cét gi4 ¢ phia canh h (dién tinh c6t gid 16y
ding qui dinh). .

Néu tinh khung khéng gian, thi c6t thép trong cft duge ba tri
theo chu vi, ¢6t thép tinh theo phuong nao thi b8 tri theo phuong
tuong dng cda ct, trudng hgp nay nén tin dung cdc cdt thép § cdc
géc khung d€ né chiu lyc i hai phuong.
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.Cét gid - -3

i ZONE
i K

h> 400
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N\

" ‘!, hoa00 | b

Hinh 2.12 B& tri c6t thép cot (edt doc, cét dai)

2.2.11 Tinh todn va cdu tao cot bé (cot dei) trong ddm géy khic

Hinh 2.13 Tinh todn va cdu tao c6t b ddm gay khic

Khi phén 16m cia ddm gay khic nim vao mién chiu kéo cédn dit
cot dai d€ dG chiu:

a/ Hup lye trong 6t doc chiu kéo khéng neo vao trong mién nén:
F, =2R,A, cos— ‘ (2.77)
b/ 35% hgp lyc trong t4t cd cde thanh cot thép doc chiu kéo:
R= 0,7RA,, cos-z- | (2.78)
Cot dai yéu cdu tinh todn ti diéu kién trén cin duge bé tri trén
mét khodng c6 chidu dii =h.tgg[3 (hinh 2.13) (2.79)

Téng hinh chiéu cia hop lyc do cdc thanh c6t thép dai n¥m trén
doan nay lén dutng phén g:ac clia géc' 16m khﬁng nhé hon (F, +F,),

nghia la:
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.ZRmAsw cos®; 2(F, + ) '. (280
1

Trong d6: . :
A, - dién tich ti€t dién ngang cia todn b cdc thanh cdt thép doc
chm kéo.
A,l dién tich tiét dién ngang cia toan bj cdc thanh cé't thép
doc chiu kéo khdng neo vio ving nén.
' B- géc 16m trong ving chiu kéo cha cau kién.
9,- géc nghiéng cta thanh c8t thép dai so véi duﬁng phﬁn gide
. cia géc PB. :
ZAW - tdng dién tich tiét dién clia c5t dai trong pham vi doan s.
R,,- cudng 45 tinh todn cia cét dai.
Tinh s6 lugng (n) c6t dai cin phél bd tri trong doan s:
_ Tu didu kién (2.80) ta cé:
(Fl +F)
nd2
. 4
Trong dé: n, d,, - sd nhdnh, dudng kinh cda c6t dai.
Chi thich: |

1- Cdc c6t dai phai 6m )4y toan bd cdt thép doe chiu kéo va neo
chidc vao vang nén.

2- Khi géc P =160° cé thé dat cdt doc chiu kéo lién tuc.

(2.81)

3- Khi géc B<160° thi mft s ho#c toan by cst doc chiu kéo cdn
dugce tdch réi va neo chdc vao ving nén.

2.2.12 - Xét trudng hop cot léch truc
Trong thuc t& thudng gip, khi truc cdc et khéng tring nhau'do
ti€t dién ngang cla cdt thay d8i, thudng gip & cdc c6t bién hodc cdc
truc ciia cdc dim khung cing khdng tring nhau. Trudng hgp nay
ding so 4 tinh nhu trén hinh 2.1 1a khéng chinh x4c, ¢6 sai 85 ddng:
ké, vy phai tim s¢ d tinh khdc sao cho hgp 1y hon hinh 2.14.
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dm doc , Tryc dém _ P
'M.-.Pelr BL, .
E El
/ A
N — |
P ——
e, Vo €y
. . 1l
T . )
e, | : ' ‘?z_l_ '
o pu
a)‘ ) 1. Ln : b) ] Ln

Hmh 2. 14 a) Khung co cét lech truc
b) So dé tmh khung c6 cot léch truc

Cung c6 thé gap trudng th truc ddm doc duge thiét k& khong
tring vdi truc eia cdt khung, lic nay lyc tap trung P (do ddm doc) -
tai mit khung d4t léch so véi truc cft mot doan e nao dé, khi chat
tai 1én khung cdn chuyen hte P vao tal nat khung va mqt mbmen tip
trung M = P.e tai nit khung.

So do tinh cho trudng hgp truc cot khong trung nhau

" Trudng hap gip khung c6 cft léch truc nhu hinh 2.14a thi c6 thé
chon s¢ d3 tinh theo hinh.2.14b, trong dé xem phan i doan dam
gitta hai truc cgt cé 46 cing 1a vé cing (EI — o). -

2.3 KHUNG BETONG COT THEP LAP GHEP
2.3.1- Khdi niém

D& déap ﬂng nhu cdu hién dai héa, céng nghiép héa ng&nh x&y
dung, nhu cdu xAy dung céc cong trinh ldp ghép cang phdt trién.
Khung bétdng cst thép duge thiét k& gom céc cdu kién cdt ddm k€ ci
méng duge ché tao sdn & cdc nha méy, dugc’ van chuyén dén cong
truéng 1dp ghép lai.
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Uu diém ‘

- bdp ung duge nhu cdu cong nghiép héa nganh x4y dlmg, co
gidi héa thi cong cao.

- Thi cdng hang loat, thiét k& dién hinh, gidm gi4 thanh xay dung.

- Tién 46 thi cong cong trinh nhanh, gidm nhéan lyc lam -viéc g
hién trudng, khéng phu thudc vao thdi tiét lic thi cong.

- Chat Jugng cao, cdu kién chiu lyc ngay sau khi 14p ghép.

Khuyét diém

- D§ cung céng trinh gidm so véi khung toan khai, phu thude rat
nhidu vio dé ciing cla cdc mdi lién két.

- Gidi quy&t cde mdi lién két khd phdc tap, tén nhidu vat liéu
cho viéc lién két.

- Dé xuit hién cde v&t nut trong cdéng trinh.

- Chat luang cdc mdi lién két khoé kiém tra, phu thuée rat nhleu
vao yéu t6 con Ngudi.

Viéc tinh todn khung béténg ldp ghép hoan toan gidng khung
bétdng c6t thép toan khéi. Nhu vay, ddi véi khung lap ghép phén
con lai chi 1a viée xit 1y cdc mdi lién két.

2.3.2- Phén logi méi lién két

V& nguyén tdc cdc mdi ndi phai chdc chdn, d3m bdo sy lién két
gidfa cdc cau kién riéng biét ciing nhu bio dam cudng d% va d¢ cing
cia toan by két cdu sé tao cho két ciu ldp ghép lam viée gidng nhu
toan khéi.

1. Theo tinh chdt lam viéc chia thanh hai loai

- Méi néi aing: ¢6 khd nang chiu duge mémen, lyc doc va lue cit.

- M3i ndi khdp: khong c6 kha ning chiu mémen, chi chiu duge

Iye doc va lye cit.

2. Theo dgc diém cdu tgo chia thanh hai loai

- M6i ndi khé (mdi ndi kidu két cdu thép): duge thyc hién bing
cdc chi tiét thép dat sin thuong dung nhitng doan thép hinh I, U, L,
hodc thép bdn duge chon vao béténg biing nhiing thanh neo hoac
dugc han vao cot chiu lye cla cdu kién. Lién két méi ndi nay bing
cdch han hosc dung buléng.
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Dim
LIEN KET DAM -DAM

Lutsi thép

Batdng mac cao J v 1L 3
& Thép ban J b

: Bin d

Thép b o ¢ 4

[y
1)

L}

CONSON AN - THEP BAN

Hinh 2.15 Céu too cdc lién két -

Uu diém: chiu lyc ngay sau khi lién k&t duge thye hié¢n xong.

Pugc dung rong rai.

Khuyét diém: phdi dung thém mot s8
lién két kha phidc tap.

. M&i ndi ust (méi ndi kidu dung bétdng): duge thuc hién bing
cach lién két cdc ¢t thép chiu hyc eda cdu kién rdi lai chén béténg
mdc cao vao ché néi. . : _ '

Khuyét diém: khéng chiu luc ngay sau khi lidn két duge thyc
hién, méi ndi chiu luc duge khi bétong dat dugc cudng 46 cdn thiét,

tén gian ddo chéng 48 cdu kién, théi gian thi céng chean nén rat ft°
dong.

thép va viéc ché tao nd,
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2.3.3- Céu tgo mot 36 mﬁ'i néi (lien két) (xem H.2.15)
2.3.4- Tinh ton mot 36 mé&i n5i (lién kat) - |
1- Lién két cot - cit (m6i néi cing) .

Ludt thép M
", gla cudng .
o Theép gdéc
Pudng han =

. lién két -

" Hinh 2.16 Lién két cung cot — cot

(Ding ban dinh tdm va dudng han lién két) _

Lién két cjt - cft thuong duge thire hién ¢ dd cao tit 1m dén
1,2m k& tit m4t san, tai ddy c6 noi lyc nhd. D& gidm bdt s6 lugng cdc
mdi ndi ¢6 thé cot duge thict k& sudt hai ting, gidm s6 cdu kién,
gidm chi phi 14p ghép, gidm thsi gian thi cdng.

I

Cotdpe
* Ludi thép
-» Thép lidn ké\ -

I, Batbng sdi nhé méc cao - Hinh 2.1 7
ala :/ - Lién két mém
[ Ban dinh tam _ cét — cht

L

¥ = budng han
(]

-b
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'Tai lien két c6 ndi lyc: M va N
. _
P§ léch tam tinh todn e, = —nNi +e, (2.82a)
e, =%.: d5 léch tAm ngau nhién (2.82b)
Chuyén (M, N thanh lue doc thdng duong N, .
Ny =NQ+ %?) =Ngsam * Nahan (2.83) |
trong d6 Ny am =1-Ry-Ay (2.84)
y= 3’-A—° . Ay =0(0,4-0,5)A, ~ (2.85)
Aq _
54 =20 +40mm :
Lq;: doc do dudng han lién k&t tiép thu
Nghan =Nig ~Nisam (2.86)
Tinh dudng han tir diéu kién |
N, <0,85RE hy (Zh,) (2.87)

Ludi thép gia cudng dit theo ciu tao

d = 6mm; sé ludin > 3; s = 50 - 60mm
Khodng cach cdc lugi s = 50 — 80mm

9- Lién két cit - cot (mbi néi mém):

Tai 1+ ndi c6 luc doc N, mémen M. Chuyén (M, N) thanh luc

doc tuoi: % ong: Ny =NQ+ 2;")

N,y =R,A, +0,9R,A, + Ny

Ny =Ry Ay
A, - dién tich cda dan ludi.

by = nyAgyd g Ase by
1 - ll .l2.s
k= S+a (hé s thye nghiémj

1+4,50

aﬁgi_-I-{Rﬂ; T =4,5f3,5Ac

b

(2.88)

(2.89)
(2.90)

(2.91)

(292

(2.93)
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trong d6: n;, A; .l - s8 thanh, dién tich, chiéu dai cia ludi thép theo
phuong & '
s - budc ludi thép.
Tir (2.89) tim A, ho#c cdt thép ludi

2.4 KHE BIEN DANG

Két cdu bétdng cot thép bi bién dang do nhiét 85 thay déi, do co
ngét, do lun khong déu. K&t cdu bétong cdt thép 1a hé siéu tinh nén
cdc nguyén nhén trén sé gy ra Ung sudt phy, c6 thé lam xuit hién
cdc vét mit trén cdu kién hosic hu héng cdc by phan ciia két chu.

‘D€ khic phuc bién dang cda béténg c6t thép ngudi ta lam céc
khe bién dang: khe nhiét (co gidn) hogc khe lin.

" Khe nhiét duge lam suét tif mdi dén mat trén cia méng, cit qua
cdc san va tudng. Tai khe nhiét d3 b tri cft d6i, mhung chung mot
méng. Theo TCXDVN chiéu dai céng trinh 16n hon- 60m phai bé trf
khe nhiét d$ va chiéu rong tir 20 — 30mm.

Khe lin dugc cdu tao cdt qua todn by céng trinh tit mdi dén
méng, c6 thé k&t hgp khe nhiét 46 trung vdi khe lin. Tai khe Lin thi

¢d méng ciing phai tdch riéng. Thudng khe lin duge bd tri mot trong
cdc vi tri sau:

- Noi ma sg 46 dia chat thay ddi dat ngot.

- Tai vi tri ¢dng trinh d8i hudng.

- Tai vi tri cong trinh thay déi chiéu cao dot nggt.

Khi ééng trinh duge x4y dung & vang cé dong dit “thuésng thi€t
k€& khe khdng chdn, bé rong khe khdng ch&n phai tinh todn dd lén
d€ trénh sy va d4p vao nhau l1am hu héng ¢éng trinh.

san ] —%
| AN Jﬁ
4 \ i

/.
Id

] miooe e | || L
0 | M ™~

Hinh 2.18 a) Khe nhiét; b) Khe lun

_}.\‘_I_.
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Bai tgp. Mgt cong trinh dan dung cé mat biing cdc tdng (xem hinh)
c6 s8 tang 1a 9.

Cho biét

- Trong lugng céc 16p cdu tao san g, =335 daNim?

- Hoat t4i tdc dung lén san p, =195 daN/m?

- Tai trong gi6 W, =95daNm? |

- Bétong c6 46 bén chiu nén B20: y,=1; R, = 11,5MPa
- CBt thép: ¢212: R, =280MPa ; $<12: R =175MPea
Hay thiét k& khung ngang truc 6.:

A - Xdc dinh so bé kich thuce dcfm
- DAm ngang 200 x 400 mm_
- D4m doc 200 x 300 mm

- Ddm méi (lan can) 200 x 300 mm

WA AR A
S A
RN o N

'vm "

‘ Q 0’ ‘0
L35 =.~:

Maqt béng truyén tdi lén khung
B- Xdc d_inh.-so- bé kich thuoc cot
- Xdc dinh ndi lyc truyén xudng cot

N-= ZN =8(g, + p,) + TLBT ddm (ngang, doc trong S) + TLBT

tuong ( trong S) + TLBT cét truyén xudng
Cét B8 (A6)
Tit tdng 7 - 9
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Nipg; = [19 (335 + 195) + (176x 4,75 + 121x 4) + (693x 4,75 + 693x 4)}x3
Npgg; = (10070 + 1320 + 60643,75) x 3 = 5236125 daN

Xét dén 4nh hudng gi6 '
N“ =N867X1’2=Ac XRbZ:'
A~ Npg;x1,2 _ 523612,5x1,2

5

=54638mm?
R, 11,5 , -
= chen 4, =200 x 300 mm? |
T tdng 4-6

N, = (10070 + 1320 + 6063,75) x 6 + 577,5 x 3

Ny = 104722,5 + 1732,5 = 106455 daN
Xét d¥n 4nh hudng gié: |

Ny =Npux1,2=A. xR, > A_= Npy=1,2 1277460

: =111083 mm?
R, 11,5

= chon A, = 300 x 400 mm?
T tdng 1 - 3
Ngg, = (10070 x 1320 = 6063,75) x 9. + 1732,5 + 1155 x 3

Nge; = 157083,75 + 1732,5 + 3465 = 162281,25 daN
Xét dén anh hudng gié:

N" =N361 XI’2=AC XRb:>
4, < Nparx1.2 1947375

- 169337 mm?
R, . 115 e
= chon A, = 300 x 500 mm?
Cot C8
Tia tdng 7 - 9

Negr = (9 x (335 + 195) + 44 x (335 +360)] + (121 x 4
+ (176 x 3,35)] + [(693 x 4) (693 x 2,25)]} x 3

Npgr = (7828 + 1073,6 +3534,3) x 3 = 37307,7 daN
Xét dén dnh hudng gié

N, = Nésv x1,2=A xR, = A, = NC(;T; s 44:?9:'.4 = 38930 mm?
b 2
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= chon A, = 200 x 200cm?
Ta tting 4- 6
Neg = (7828 + 1073,6 + 3534 3)x 6 + 385 x 3 = 74615,4 + 1155
Negg = 15770,4 daN
Xét dén anh hudng gié

' Ny =Nggg x1,2 =-Ac xRy = A = NCG;; L2_ 90??54’8 =79065mm>
. (/] * :

’ :Schqn'At = 200 x 400mm?2

Titdng1-3
Negy =(12435,9 x 9) + 1155 + 770 x 3 = 115388 daN
Xét dén anh hudng gié -

N, =Ngg x1.2= A, xR,, o ael C"Ilz"l 2. 13;3;“6556 =120405mm?
b

= chonAt = 300 x 400 mm?®
C - XGc dinh tdi trong: ( hinh vé so do truyén tal)
C-1 Tinh tai
1- Tdng 2 dén tdng 9
a) Tinh tdi phdn bd: :
- Do ban san nhiﬁ AB truyén vao ¢6 dang hinh thang
G=4xg, =4x335= 1340daN/m
" . Do ban san nhip BC truyén vio c6 dang hinh thang
G =4x g, =4x335 =1340daN/m
- Do bén san nhjp CD truy‘éi_x vao c6 dang tam gidc
G=22xg,=22x335= 737daNim
- Do bé’m san O conson truyén vao cé dang tam gidc
G=1,4xg, =1,4x335 = 469daN/m
- Do tudng truyén vao
g =Yy xbxhxn= 1800x0 1x3,1x1,1= 614 dalNim
- Do trong lugng bén than ddm (khai bdo trong sap)
Béng téng tinh tdi phan bd 1én dam khung
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Nhip coson A-B B-C - C-D
Os 469 1340 1340 737
{tam giac) {hinh thang) (hinh thang) (tam giac)
9 614 614 614

b} Tdi tép trung tai niit
+ Niit ¢ ddu consol

- Do san truyén vao
G, =8,xg,, =2.31x2335 =774 daN
- Do trong ligng ddm méi truyén vao _
Gy=byxhgxngxyxl: G;=0,2x0,8x1,1x25x4 =660 daN
- - Do tudng truyén vao
Gy =b xhyxy, xn, x1=0,1x1x18x1,1x4 =792 daN
Véy lue tip trung tai diu consol
Ny =G, +G, +G, =774 + 660 + 792 = 2226 daN
+ Niit tai -tngc A
- Do san truyén vao
G,=(2,31+4)x335=2114 daN
- Do dim doc truyén vao o
Gy=byxhyxy, xngx1=0,2x0,3x25x1,1x4 =660 daN
- Do.tudng xay trén ddm doc truyén vao:
G, =b xhyxy;xngx1=0,1x3,2x18x1,1x4 = 2534 daN
Véy lyc tip trung nit A '
N, =G, +G;+G, + g=2114 + 660 + 2534 = 5308 daN
- Do trong lugng ban than cét’1 (khai bdo trong sap)
+ Niit tai truc B
- Do san truyén vao

G, - (2—;3)2 x 335 = 2680 daN

- Do ddm doc truyédn vao

Gd=bdxhdxyb,xngx£=0,2x0,3><25x1,1><4=660 daN
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- Do tudng xay trén ddm doc truyén vao:
G, =b,xh xy,xn,x1=01x32x18x1,1x4= 2534 daN

Vay luc tip trung mit B
N, =G, + Gy + G, = 2680 + 660 + 2634 = ?8,744 daN

- Do trong lugng ban théan cdt (khai bao trong sap)

+ Nuit tai truc C

- Do san truyén vao

| 2x4 18+4
2

G,=(5 x1,1)x 335 = 2409 daN

- Do ddm doc truyén vio :
Gdébdxhdxyb,xngxl=0,2x0,3x25x1,1x4=660 daN
- Do tudng xay trén ddm doc truyen vao: |
G, =b xhyxy, xngxl=01x32x18x1, 1x4 =2534 daN
Viy lue tdp trung nit C
N, =G, +G;+G; = =2408 + 660 + 2534 = 5603 daN"

- Do trong lugng ban than cdt (khai bdo trong sap) -
Bang tdng hop lyc tap trung tai mit khung

Tai | G.{daN) Gy (daN) | G (daN) | Y (daN)
Ne 938 660 2534 2926
N, 2278 660 2534 5308
Nz 2680 660 | 2534 5874
Ne 92409 | 660 2534 5603
C-2 Host tai

a) Hogt tdi phdn bé:
- Do ban san nhijp AB truyén vao cé dang hinh thang
P=4xp, =4x195=780daN/m

- Do ban san nhip BC truyén vao c6 dang hinh thang
P=4xp =4x195=780daN/m

- Do ban san nhip CD truyén vao ¢6 dang tam giic
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P=22xp, =2,2x195 = 429daN /m |
- Do bén sin O conson truyén vae c6 dang tam gide
P=1,4Xp3 =1,4%x195=273daN/m
Bang tdng hoat tdi phan b 1én dim khung
Nhijp conson A-B B8-C C-D
Dy - 273 780 780 429
(tam gidc) {hinh thang) (hinh thang) (tam Vgiéc)

b) Tdi tép trung tgi nut:
+ Niit & d4u consol

- Do san truyén vao
. P,=8,xp,=231x195=451daN
+ Niit, t#i trucA
- Do san truyén vao
P, =(2,31+4)x195 =1231 daN
+ Nit tai truc B | '
- Do san truyén vao
P, =(2’2‘4)2x195=1560daN
+ Nit tai trye C -
- Do san truyén vao

{

P =22+ 221 110521402 daN

C-3 Tai cos 0,00, cdc cot c6 lyc tip trung do trong lugng ban
than didm kiéng va tudng:
~ Coht trec A:
G = Z bulyny,l + zbthtn‘f:l
Gax =(0,2x0,3x1,1x25)(4+2,5) +(0,1x3,1x1,1x 18)(4 + 2, 5) = 5062daN
Cét tryc B: '
Gp, = Zb,,h,,ny,,l + Zb,h,ny,l
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Gpy, =(0,2x0,3x1,1x25)(4 +4,75) +(0,1x3,1x1,1x 18)(4 + 4,75)
' =6815daN .
Cpt truc C:
Gep = Y behynyyl + Y behunyd
Gg, =(0,2x0,3x1, 1x25)(4+3 35)+(0,1x 3,1x1,1x18)(4 +2,25)
=5049daN
D - Tdng mai
D-1. Tinh tai
a) Tinh tdi phén bé:
- Do bdn san nhip AB truyén vao ¢6 dang hinh thang
- G=4xg, =4x335=1340daN/m
- Do bén san nhip BC truyén vao' c6 dang hinh thang
' G=4xgs=4x335=1340daN/m
- Do ban san nhip CD truyén vao c6 dang tam gidc
G=22xg,=22x335= 737daN/m
- Do ban san O conson truyén vao cé dang tam gidc
G-14xg, =1,4x335 = 469daN/m
- Do trong lugng ban thian ddm (khai bdo trong sap)
Béng tdng tinh tai phan bd 1én ddm khung

Nhip coson A-B 8-C C-D
g 469 1340 1340 737

' (tam gidc) (hinh thang) {hinh thang) (tam giac)
G 0 0 0 0

roor

b) Tdi tdp trung tai nut
+ Nit & ddu consol
- Do san truyén vao
G, =S,xg, =231x335=T74daN
- Do trong higng ddm mbi truyén vao
Gd -—bdxhdxn X?Xl _
Gd 0,2x0,3x1, 1><25x4 =660 da.N
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+ Nut tai tryc A
- Do san truyén vao
G, =(2,31+4)x 335 =2114 daN
- Do ddm doc truyén vao
Gy=byxh, X Yop X Rg x1=0,2x0,3x25x1,1x4 =660 daN
+ Nuiit tai truc B
- Do san truyén vio

-(gfi)zxass 2680 deN

- Do dam doc truyén vio

Gy =byxhyxy, xRy x1=0,2x0,3x25x1,1x4 =660 daN
- Do trong luang ban than ct (khai bdo trong sap)
+ Niit tai trye C

- Do san truyén vao

_(2x4 1.8+4
2

- Do d4m doc truyén vao

-x1,1)x 335 = 2409 daN

Gy=byxhyxy, xn, x1=0,2x0,3x25x1,1x4 = 660 daN
Béng tdng hgp lue tap trung tai niit khung

Tai G, (daM) Gy (dah) Gy (daM) > Gaam
Nes 774 660 0 1434
Na 2114 660 0 2774
Na 2680 660 0 3340
Nc 2409 €60 0 3069

D-2 Hoat tii
a/ Hoat tdi phén bé:

- Do bén san nhijp AB truyén vao c6 dang hinh thang
P =4xp, =4x195 = 780daN/m

- Do bin san nhijp BC truyén vao c6 dang hinh thang J
P=4xp =4x195="780daN/m

- Do ban san nhjp CD truyén vio c6 dang tam gidc
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P=22xp, =22x195=429daN/m

- Do ban san O conson truyén vao c¢6 dang tam gidc
P=14xp, =1,4x195=273daN/m

Béng tdng hoat tdi phan b6 1én dam khung

Nhip coson A-B 8-C C-D
Ps 273 780 780 429
{tamn giac) {hinh thang) {hinh thang) . (tam giac)

b) Tai tdp trung tai nit
+ Niit & ddu consol
- Do san truyén vao :

P =S, xp, =2,31x195=451daN
+ Niit tai truc A |
- Do san truyén vao

P, =(2,36 +4)x195=1241 daN
+ Nit tai truc B '

- Do san truyén vao

P, =(2x4

2 )2x 195 =1560 daN

+ Niit tai truc C

- Do san truyén vao

Ps= 2;4 . 1’82“" «1,1)x 195 = 1402 daN
Bang tong hoat tai tip trung tai cdc mit khung
Nut conson A 8 C
P; (daN) 451 1241 1560 1402

E - Tai gi6
Tai trong gié gém hai thanh phan tinh va dong.

Céng trinh c6 chiéu cao dudi-40m va ty s§ chiéu cao trén nhip
nhé han 1,5 nén phin dong cia tai trong gié khong cin xét dén.
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1+ Gié ddy: - ‘
Cudng d6 tinh gi6 ddy duge x4c dinh theo céng thic:
- W=W,-kcnB '
trong :d6:Wa- gid tri 4p luc gié tiéu chudn 14y theo ban a8 phén vung |
theo dia danh hanh chinh (TCVN 2737-1995). |
Céng trinh c6 dp luc gié theo ban a4 phéin ving &p luc gié trén
linh thd VN. '
Liy W, = 95 daN/m®

trong dé6: & - hé 58 k& dén su thay d8i d4p luc gié theo dé cao so vdi
méc chudn va dang dia hinh (bdng 5 — TCVN 2737-1995). Gia thiét
cdng trinh ndm & dia hinh B.

n - hé s8 tin cay (n = 1,2) |
¢ - hé s8 khi déng phu thudc vao hinh dﬁng céng trinh (¢ = + 0,8)
B - bé rong dén gi6 cha khung dang xét (B = 4)
2+ Gid hiit |
Cudng d6 tinh todn gié hit dude xdc dinh theo céng thie:
' W’='V'Vo-k-c’-n-B
trong dé: ¢’ = - 0,6 con cdc hé s§ khdc 14y nhu gié ddy.

4 : w w’

k w, c- c’ n 8 : .
(m) ] (daN/m) | (daN/m)
a8 | 08 | 95 +0,8 | -06 12 | 4 303 -227
7.3 1,12 nt nt nt 'nt nt 409 - 306 -
108 | 1,19 - - . - . 434 - 328
143 {123 | -} - - - - | 449 | -337
178 | 1,27 - - - - . 463 - - 347
21,3 180 | - .- . - . a74 | -356
248 | 1,33 - - - - - a85 | -384
283 | 136 - . . - - 496 -372
318 {138 | - | - . . - 503 -378
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F - Cac trtrdng hop chit tai 1én. khung
'1- Tinh tai _ -
2. Hoat tai 1 tdng 13
3- Hoat tdi 2 tang chin
4- Hodt tai 3 cdch nhip 1
5- Hoat tai 4 cdch nhip 2
6- Hoat tdi 5 lién nhip 1
7- Hoat tdi 6 lién nhip 2
8- Hoat tai 7 lin nhip 3
9- Gi6 trai
10- Gi6 phai
G- Té hop
T8 hgp chinh gém:
Combo 1 (1,2); Combo 2 (1,3); Combo 4 (1, 5) Combo 5 (1,6)
Combo 6 (1,7); Combo 7.(1,8); Combo 8 (1,9); Combo 9 (1,10)
Combo 10 (1,2,3)
H¢ s6 t6 hgp: Tinh tdi = l; hoat tdi =1
Té hgp phu gém: _
Combo 11 (1,2,9); Combo 12 (1,2,10) |
Combo 13 (1,3,9); Combo 14 (1,3,10)
Combo 15 (1,4,9); Combo 16 (1,4,10)
Combo 17 (1,5,9); Combo 18 (1,5,10)
Combo 19 (1,6,9); Combo 20 (1,6,10)
Combo 21 (1,7,9); Combo 22 (1,7,10).
Combo 23 (1,8,9); Combo 24 (1,8,10)
' Combo 25 (1,2,3,9); Combo 26 (1,2,3,10)
Hé sd t6 hgp: Tinh tai = 1; hoat tai = 0,9 _
.- Combo 27 (BAO) (Combo 1, Combo 2, .., Corﬁbo 26)
H- Tink va b6 tri c6t thép
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O-kN, m,

SAP 2000v9.03 ~ File: Khung - X - Z Plane @ Y

C Units
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SAP 200009.03 - File: Khung — Frame Span Loads (TINHTAI) -
kN, m, C Units _




SAP 200009.03 - File: Khung - Frame Span Loads (HOATTAI 1) -
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SAP 2000v9.03 - File: Khung — Frame Span Loads (HOATTAI 2) -
kN, m, C Units




SAP 200009.03 - File: Khung — Frame Span Loads (HOATTAI 3) -
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SAP 2000v9.03 — File: Khung ~ Frame Span Loads (HOATTAI 4) -
kN, m, C Units



‘! J -:iq o “
2 r::L: csl & &
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SAP 2000v9.03 — File: Khung - Frame Span Loads (HOATTAI 6) -
" &N, m, C Units
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SAP 2000v9.03 - File: Khung - F rame Span Loads (HOATTAI 7) -
kRN, m, C Umts
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SAP 20000v9.03 — File: Khung — Frame Span Loads (GIOTRAI) - kN,

m, C Units




230

.

..—i’pl

!

» ".L“

4

t
2 j N F-h )

“H
i
H

fp

|

B

i

SAP 200009.03 - File: Khu

- kN,

1g — Frame Span Loads (GIOTRAID)

m, C Units




SIU) O ‘w Ny
~ (LEAWNOD) widorg g-z suswopy - Suniy 3 - £0°690007 Jvs




e

o

Y
Sunypy 2714 — £0'620008 VS

[

spruf) O ‘W

- - (L29WO0D) woiEn(d £-E JUIUOW

CHUONG 2

232




233

KHUNG BETONG COT THEP

B E : E — )

- ; (S e .....ﬂmu.l.. 1T

.. : E ' ! ! S d

L N K 1 [0 3] k

. ‘¥ oMK ¥ el -r ar 1 g Tt ) (1] rn zw- & .-.
admy .!.H:, S R "y o g

" v u TR ,q-..”.

Axial Force Diagram (COMB27) —

kN, m, C Units

17,
ey u !..,.xrn!....ﬂ . _ .|Iw.~”, X
1 o
- re vk s A g n Mgt ande e iy
T —ta uni.i t .ﬁ M _ —
" A
LE o X e - s e ge gl M ...\«.z.u. "o

SAP 2000v9.03 - File: Khung -



CHUONG 2 |

234

ﬁlul_?‘ T
6] {65 Lolt D Eaa_m %0
i =1 —-n v s —Fn " 1 cn_ b _nn (3
| .....l_,u....lqulilh b e %.Iﬂ.
ees I Y — e = I
e 55 ww wiw o Pr Wi
v H ZTee 2 L | &
T.h . ¢ : .T | § T Wiyt = n:
v o O
m" =" ‘m' - .mu ._.i.
R ]
ol e W g o __.,_d.._w_s _.. pl” e _,ﬂs_M
JITEH PETRIE L et e L1 [ ET SR E [
o it ) = TS T o] 9 w0 @ 99 =TT =
. ] B 1 - G | ' - M
| w1 ] o wi [ o1 il ~ e
_ - Wb 7 rray R Tt TR T XY 7] = 99 $L-fL o r -t
=15 e D e T e,
) .1} m miage et £ % ] " - g
shagt!l | F
T O& %ewﬁ@ r; _wt,wtrael%uw
- - ar - - 2 - - I+ v § '
- - ] Tioewe _ ﬁ. . !.%:‘.ﬂﬂu
s 1V os|rHfle R _Jﬂuﬁ I Ty _2.3 éaﬁ: P yioe L1 _n....‘..s. Q [
. TR B Lt L i TH NI AL
POy 0 e ™Y e @yl o te e v o e
Ge b b o A e o




235

KHUNG BETONG COT THEP

bt
s g i D
3 — p
(THt Hr
LTk %‘B (D) 18
JA, o
o e e
- e 14 -0
g &
B BN
1
w4 uE
van |
_HEB_W.EQE
L N .
"G
+1 :
5l 1
1
%24 n.n
Il.ii.J
L
1 .e_ ___i_:d .E....am.w _u_ !..n_..“_ __%...F -..W_ .._é___u Qs .a_ __ I _Lot.lo
»’hk. h__ul N NN 2 8 - .mn "= : S Kﬂ-._’. Q.M | 14 ..‘v.u., o,
| | ; | L] L] L x J ] [ § 3]
i o [ A e 8 R i e ) :
18 L7, WP L5 . s - T, ) .
10-10 11-11 @32 0 1 e LIk n;"_._i; 16-16 _hw 1318
) == - o =% (e B -




236

CHUONG 2 |
1 0 COMB27 Combi Max -1124.17 436964 0 0 0 1413232
1 0 COMB27 Combi Min -1654.05 -41862 0 O 0 -138.674
2 0 COMB27 Combi Max -95648 281025 0 0 0 34.7256
2 0 COMB27 Combi Min -139781 -24996 0 0 0 -33.346
3 0 COMB27 Combi Max -833.893 261584 0 0 0 33.55109
3 0 COMB27 Combi Min -11995 -24001 0 O 0 -33.6066
4 0 COMB27 Combi Max -712.3 260765 0 0 0 34.22016
4 0 COMB27 Combi Min -100343 23123 0 0 0 -32.6171
5 0 COMB27 Combi Max -591.31 225444 0 0 0 26.39375
5 0 COMB27 Combi Min -815§ 20307 0 O 0 -26.6522
6 0 COMB27 Combi Max -466.225 182966 0 O 0 20.82841
6§ 0 COMB27 Combi Min -630.994 -16916 0 0 0 -22.2914
7 0 COMB27 Combi Max -338259 199939 0 0 0O 24.23048
7 0 COMB27 Combi Min -17.453 -17453 0 0 0 -23.2704
8 0 COMB27 Combi Max -210491 137766 0 O 0O 13.38975
8 0 COMB27 Combi Min -275326 -i1318 0 0 0 -12.322
8 0 COMB27 Combi Max -78.4408 110715 0 0 0 B8.843841
9 0 COMB27 Combi Min -108442 93365 0 0 O -8.98219
11 0 COMB27 Combi Max -1083.04 4348381 0 0 0 73.31883
1 0 COMB27 Combi Min -139593 39575 0 0 O  -66.312
12 0 'COMB27 Combi Max -935752 405294 0 0 0 6506522
i2 0 COMB27 Combi Min -12096 36025 0 0 O -57.6547
13 0 COMB27 Combi Max -788406 321199 0 0 O 524797
13 0 COMB27 Combi Min -10234 29069 0 O 0 -47.5072
14 0 COMB27 Combi Max -646.034 285852 0 Q0 O 47.7182
14 0 COMB27 Combi Min -842219 24943 0 0 O -41.3838
15 0 COMB27 Combi Max -504.842 242222 0 0 O 3B.87071
15 0 COMB27 Combi Min -661.8 -19656 0 0 0 -32.0467
16 0 COMB27 Combi Max -361.798 171095 0 0 O 28.99949
16 0 COMB27 Combi Min -480.8 -15254 0 0 0 -25.8838.
17 0 COMB27 Combi Max -220.39%1 123822 0 0 0 24.00681
17 0 COMB27 Combi Min -301877 -11033 0 0 0 -18.7259
18 0 COMB27 Combi Max -81.4124 388897 0 0 0 6.273994
18 0 COMB27 Combi Min -126445 23668 0 Q0 0 -4.27559
19 0 COMB27 Combi Max -799.492 34887 0 O O 9293903
19 0 COMB27 Combi Min -130633 -30699 0 0 0 -B6.4153
20 0 COMB27 Combi Max -1307.02 482302 0 0 0 150.0599
20 0 (COMB27 Combi Min -165651 -46773 0 0 0 -147.648
21 0 COMB27 Combi Max -683.298 52227 0 0 O 92.90004
21 0 COMB27 Combi Min -1078.78 -39302 0 0 0 -69.2341
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22 0 COMB27 Combi Max -618.86 447898 0 0O O . 76.3364
20 0 COMB27 Combi Min -906.501 -32.17 0 0 O -55.0908
23 0 COMB27 Combi Max -544.488 37.894 0 0 0 6479396
23 © COMB27 Combi Min -743.201 27558 0 0 O -47.286
24 0 COMB27 Combi Max -465.227 31.861 0 0 0 5442278
24 0 COMB27 Combi Min -599.308 -20.85 0 0 0 -34.9911
26 0 COMB27 Combi Max -354.697 280071 O O O 4630243
25 0 COMB27 Combi Min -467.884 44963 ©0 0. 0O -24.901
26 0 COMB27 Combi Max -243.356 131342 0 0 0 22.06614
26 0 COMB27 Combi Min -345.626 80495 0 0 0 -13.8894
27 0 COMB27 Combi Max -146.862 804149 © O 0 13.88071
27 0 COMB27 Combi Min -218.315 46536 0 O 0  -8.04847
28 0 COMB27 Combi Max -53.8422 430807 o0 .0 © 7.59185
28 0 COMB27 Combi Min -96.3855 .09697 ©0 0 O -1.46277
29 0 COMB27 Combi Max -799.493 306988 0 0 O 86.41532
29 0 COMB27 Combi Min -1306.33 .34887 0 0 O -92.939
30 0 COMB27 Combi Max -683.209 393024 0 O 0O 69.23407
30 0 COMB27 Combi Min -1078.78 52227 0 O O -92.9009
31 0 COMB27 Combi Max -618.86 321609 0 0 ©O 5500059
31 0 COMB27 Combi Min -806.501 -44.79 0 0 0 -76.3364
32 © COMB27 Combi Max 544488 275578 0 0 O 47.28632
32 0 COMB27 Combi Min - -743.291 37894 0 0 O -654.7937
a3 0 COMB27 Combi Max -465.227 208497 0 0 0 3499133
33 0 COMB27 Combi Min -599.308 -31.861 0 0 0 -544228
34 0 ComBz27 Combi Max :354.607 149628 0 0 0 2490094
34 0 COMB27 Combi Min -467.884 28007 0 0 0 -46.3024
35 0 COMB27 Combi Max 243356 804946 0 0 O 13.88937
35 0 COMB27 Combi Min -345.626 131434 0 0 O -22.0661
38 0 COMB27 Combi Max -146.862 465361 O O O 8048478
36 0 COMB27 Combi Min -218.315 80415 0 0 0 -13.8907
37 0 COMB27 Combi Max -53.8421 poeoes O 0 O 1.462778
37 0 COMB27 Combi Min, .95.3286 -4.3337 0 O O -7.60357
38 0 COMB27. Combi Max -1307.02 467727 O 0 0 147.6483
38 0 COMB27 Combi Min -1656.51 -48.23 0 0 O -150.08
39 0 COMB27 Combi Max -1083.04 395751 0 O O 6631108
39 0 COMB27 Combi Min -1 39593 -43488 0 0 O -73.3168
40 0 COMB27 Combi Max :935.752 360247 0 0 O 5765465
40 0 COMB27 Combi Min -1209.6 40529 0 0 ©  -650852
41 0 COMB27 Combi Max -788.406 290604 0 0 0 4750757
41 ©0 COMB27 Combi Min -1023.4 -32.12 o 0 O -52.4764
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42 0 COMB27 Combi Max -646.034 249436 0 0 0 41.38388
42 0 COMB27 Combi Min 84222 .28585 0 0 o -47.7777
43 0 COMB27 Combi Max -504.843 196559 0 0 0 3204656
43 0 COMB27 Combi Min -661.8 23946 0 0 0 -40.2363
44 0 COMB27 Combi Max -361.798 152536 0 0 0 2588385
44 0 COMB27 Combi Min -480.8  -1711 o0 0 0 .28.9995
45 0 COMB27 Combi Max 220381 110333 0 0 0 1872505
45 0 COMB27 Combi Min -30Y877 12302 0 0 0 .21.0068
46 0 COMB27 Combi Max -81.4124 254505 0 0 0 3891538
46 0 COMB27 Combi Min -125575 38113 0 0 0 -643978
47 0 COMB27 Combi Max -112417 418623 0 0 0 138.6744
47 0 COMB27 Combi Min -1654.05 43666 0 0 0 -14323
48 0 COMB27 Combi Max -95265 251671 0 0 0 31.95243
48 0 COMB27 Combi Min -1397.81 -28103 0 0 0 -34.9806
49 0 COMB27 Combi Max -833.895 238835 0 0 ©0 3131489
49 0 COMB27 Combi Min -1199.51 -26158 0 0 0 .34.3152
50 0 COMB27 Combi Max -712302 233218 0 0 0 3146472
50 0 COMB27 Combi Min -1003.43 26077 0 0 0 -342203
51 0 COMB27 Combi Max -591.31 205077 0 © ©0 2526868
51 0 COMB27 Combi Min -8155 22545 0 0 0 .27.2079
52 0 COMB27 Combi Max 466225 17.0912 0 0. 0 205736
52 0 COMB27 Combi Min -630.994 -18.297 C 0 o -22.1982
53 0 COMB27 Combi Max -338.259 17.8369 0 0 0 2290046
53 0 COMB27 Combi Min -448767 19894 0 0 0 -24.2305
54 0 COMB27 Combi Max -210491 11323 0 o0 0o 1225797
54 0 COMB27 Combi Min -275326 -13777 0 0 0 -13.3898
56 0 COMB27 Combi Max -78.4408 9.35096 0O 0 0 8.533248
55 0 COMB27 Combi Min -111.207 -11071 0 0 0 -8.91238
56 0 COMB27 Combi Max 0 2226 0 0 0 -1.786-15
56 - 0 COMB27 Combi Min 0 372162 0 0 0 -50.615
65 0 COMB27 Combi Max -9.90534 79311 0 0 0 -119777
65 © COMB27 Combi Min 6720809 04761 0 0 0  44.2435
85 0 COMB27 Combi Max -9.90534 104137 0 0 0 -114.342
86 D COMB27 Combi Min 156967 - .76918 0 0.0  -11347
680 ' COMB27 ' Combi. Max 1117363 602368 0 -0 - 0 39.40349
‘66 0  COMB27 Combi  Min ~ -156967 13.1847- 0.0 -0 -108.397
"67-'D  COMB27 Combi Min -18.0622 74661 0 0. 0 -107.850
67 1.5 COMB27 Combi ‘Max 13.06341 318716 0 0 .0 .37.66803
67 -§ COMB27 Combi 'Min -18.0622 1574088 0 0 0 -101.431
68 "0 COMB27 Combi Min 143373 - --71490 0 .. 0 100241
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68 2 COMB27 Combi Max 9.496267 9.00711 0 O O . 36.84939
66 5 COMB27 Combi Min -14.3373 195206 . 0 0 O -91.4346
66 0 COMB27 Combi Min -151207 -67946 0 0 O -90.7608
69 2 GCOMB27 Combi Max 9.909146 491363 -0 0 O 34.50435
69 5 COMB27 Combi Min -15.1207 234668 O 0 0 -825082
70 © COMB27 Combi Min -203736 65784 0 0 0 -85.4426 -
70 2 COMB27 Combi Max 1561184 203188 .0 0 O 34.31896
70 5 COMB27 Combi Min -20373 259988 0 0 O -75.3059
74 0 COMB27 Combi Min  -11.8545 -63082 0 0 0 -77.8641
74 2 COMB27 Combi Max 7096889 -16193 0 0 0 34.58307
71 5 COMB27 Combi Min -11.8545 20.1424 0 0 O, -68.1358
75 © COMB27 Combi Min -146548 57588 0 0 O~ 62,6171
42 25 COMB27 Combi Max 1076608 457175 0 0 0 33.79486
70 5 COMB27 Combi Min -14.8548 339818 0 0 0 -55.9298
73 ©0 COMB27 Combi Min. -705924 -3843 0 0 O .34.6995
73 2.5 COMB27  Combi Max. 4.166123 1.68645 o 0 4] 29.93526
73 5 COMB27 Combi Min -7.05924 237394 0 0. 0 -35.2932
74 0 COMB27 Combi. Min -162882 7232 0 0 O -104.082
74 0.5 COMB27 Combi Max 1027828 -2.0298 0 0 O 41.92371
74 45 COMB27 Combi Min -16.2882 - 460358 0 0 O -89.4999
75 0 COMB27 Combi Min -10.1671 71885 0 0 O -101.551
75 05 COMB27 Combi Max 77659556 -1.2444 0 0 "0 41.77849
75 45 COMB27 Combi Min -10.1671 5.26724 o 0 O -03.1128
76 0 COMB27 Combi Min -7.73533 -69.088 0 O 0 -95.234
76 0.5 COMB27 Combi Max 7.282004 -4436% 0 0 O 36.22272
76 4.5 COMB27 Combi Min -7.73533 802811 0 0 O -a7.485
77 o COMB27 Combi Min -8.00462 -6571 0 0 O -86.2336
77 1 COMB27 Combi Max 5789232 -153 0 0 O 30.49697
77 45 COMB27 Combi Min -9.00462 119624 0 0 0 -80.7352
78 0 COMB27 Combi Min -79575 -6218 0 © O -78.2282
78 1.5 COMB27 Combi Max 5361703 3.86672 0 0 0 26.98721
78 45 COMB27 Combi Min -7.9575 156509 ¢ 0 0 -75.625
76 0 COMB27 Combi Min -119659 -59.238 ©0 0 O -71.0226
70 2 COMB27 Combi Max 1156906 9.08071 0 0 O 27.80977
76 45 COMB27 Combi Min  -11.9659 192220 0 0 0 -64.725
a8 ©0 COMB27 Combi Min 885996 -57.088 0 0 O -65.1941
80 2 (COMB27 Combi Max 3026809 321735 0 00 28.47096
80 45 COMB27 Combi Min -6.65996 = 225689 0 0 O -52.2093
81 0 COMB27 Combi Min -561021 -5348 0 0.0 -56.2771
@1 25 COMB27 Combi Max 2767712 122903 0 0 O 27.72834
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81 45 COMB27 Combi Min -5.61021 253081 0 O O -44.0369
82 0 COMB27 Combi Min -35195 36408 0 0 0 -38.4757
82 25 COMB27 Combi Max 1.870293 846326 0 0 0 22.06799
82 45 COMB27 Combi Min -35195 153876 0 0 0 -30.6322
83 0 COMB27 Combi Min -8.67941 -82443 0 0 0 -91.0383
83 0 COMB27 Combi Max -5.71415 694962 0 0 0 76.095

83 22 COMB27 Combi Min -8.67941 69496 0 0 0 -91.0383
84 0 COMB27 Combi Min -3.21156 -80.534 0 0 0 -87.8257
B4 0 COMB27 Combi Max 1.720824 675869 0 0 0 75.10714
84 22 COMB27 Combi Min -3.21158 67587 0 0 o -87.8257
8 0 COMB27 Combi Min -0.46843 67709 0 0 0O -74.608

85 0 COMB27 Combi Max 4.191603 54.762 0 0 0 6010997
85 22 COMB27 Combi Min -0.46843 54762 0 0 0 -74.6082
86 ‘0 COMB27 Combi Min -3.56584 -54,92 ¢ 0 0 -61.4646
86 0 COMB27 Combi Max 0.524674 41.9736 0 0 ¢ 4511881
86 22 COMB27 Combi Min -3.56584 41973 0 0 0 -61.4648
87 0 COMB27 Combi Min -4.69411 43666 0 0 0 -48.243

87 0 COMB27 Combi Max 053554 301877 0 0 0 3241152
87 22 COMB27 Combi Min -4.69411 -30.188 0 0 0 -48.4754
88 0 COMB27 Combi Min 3.033586 - -30889 0 0 o -36.5784
88 0 COMB27 Combi Min 7.991896 15.4406 0 0 0 13.920%1
88 22 COMB27 Combi Max 3.033586 -15.441 0 0 0 -35.8885
89 0 COMB27 Combi Min -1.43607 -18.921 0 0 o0 -28.8684
89 1.3 COMB27 Combi Min 1.883395 12.71 84 0 0 o0 -7.3843

89 22 COMB27 Combi Min -1.43607 -1 7268 0 0 O -28.6155
90 0 COMB27 Combi Max -1.73755 -1 2847 0 0 0 -23.7563
80 © COMB27 Combi Min 1.296114 -3.5671 ¢ 0 o -13.0537
90 22 COMB27 Combi Min -1.73755 464445 0 0 0 -24.6167
91 0 COMB27 Combi Min 0.788293 -1 6122 0 0 0 -23.4347
91 0 COMB27 ' Combi Max 2438756 -1 9885 0 0 0 -7.20813
91 22 COMB27 Combi Min 0788293 1 A71166 0 ¢ o -22.6752
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Bang tinh cét thép cbt

Batong B20 Rb = 11.5MPa

Cét thép Cll, Rs = 280MPa

=009 a=a' =45
Grame | Station Case Type M3 P Case M3
Type

Text m Text KN.m KN Text K'N.m

A 1] Combination -138.674 -1654.05  Tinh tai 0.6346
2 0 Combination -33.346 -1397.81 Tinh tai 1.4378
3 0 Combination -33.6066 -1199.5 Tinh tai 1.273
4 0 Combination -32.617 -1003.43  Tinh tai 0.8455
5 0 Combination -26.652 -815.5 Tinh tai 0.8599
6 0 Combination -22.2914 -630.994 Tinh tai 0.7588
7 0 Combination -23.27 -448.767 Tinhtdi = 0.4049
8 0 Combination -12.322 -275.326 Tinh tai 0.2164
9 0 Combination 898219 -109.442 Tinhtai  -0.0252
20 0 Combination -147 648 -1656.51 Tinh tai 3.5309
11 0 Combination -66.312 -1395.93 Tinh tai 3.6993
12 0 Combination -57.654 -1209.6 Tinh tai 2.4849
13 0 Combination -47.507 -1023.4 Tinh 1ai 3.1653
14 0 Combination -41.383 -842.219 Tinh tai 3.4102
15 0 Combination -32.046 -661.8 Tinh tai 1.5566
16 0 Combination -25.884 -480.8 Tinh tai 1.137
17 0 Combination -18.726 -301.877 Tinh tai 0.8126
18 V] Combination -4.275 -126.445 Tinh tai 3.253
19 0 Combination -B6.415 -1306.33  Tinh tai 1.1285
21 0 Combination -69.2341  -1078.78  Tinh tai 11.834
22 0 Combination -55.0906 -906.501  Tinh tai 10.6238
23 0 Combination -47.286 -743.291  Tinh tai 8.7547
24 0 Combination -34.9941  -599.308  Tinh tai 2.7174
25 0 Combination -24.901 -467.778  Tinh tai 10.703
26 0 Combination -13.8894 -345626 Tinhtai 4.0896
27 1] Combiﬁaﬂon -8.04847 218315  Tinh tai 29225
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G
2 «
|
P Tidtdién | Lo. | e01 ea 9. n LTB | x As = A's
KN mm m ' mm| mm mm{ mn?#
-1272.507 300x500 3.29 838 16.117 1 1.04 x 384 1537
-1070.849 200X400 245 228 13.333 1t 1.033 X 355 1524
-924.749  200X400 2.45 28 13.333 1 1.034 X 348 1153
-778.507 200X400 245 313 13333 1 1.029 X 393 535
-636.863 200X350 245 425 11667 1 1.048 X 293 589
-495.144 200X350 2.45 353 1 1.667 1 1.053 X 289 194
-353.258 200X250 2.45 49.4 8.333 1 1.096 X 182 376
-214.95 200X200 245 427 6.667 1 1.08 % 143 116
-78.455 200X200 245 82 6.667 1 1173 b 53 65
-1099.486 200X500 3.29 91 16.117 1 1.039 X 380 1619
-949.952 200X450 245 84 15 1 1.026 x 370 1602
-800.492 200X400 245 48 13.333 1 1.032 X 322 1427
-656.005 200X400 .2.45 60 13.333 1 1.034 X 323 975
-511.98 200X350 245 50 11.667 1 1.045 X 274 825
-367.55 200X350 245 49 11.667 1 1.051 X 274 379
-226.001 200X250 245 54 8.333 1 1.091 b 182 479
-85.23 200X200 245 71 6.667 1 1.144 x 138 307
-956.53 200X200 245 3t 6.667 1 1.212 X 60 61
-1322.861 200X400 329 662 13.333 1 1.063 X 305 1238
-793.899 200X400 245 642 13.333 1 1.032 X 306 1310
-684.988 200X400 2.45 608 13.333 1 1.035 X 310 845
-576.143 200X350 2.45 636 11.667 1 1.054 X 262 726
-471.205 200X300 2.45 691 10 1 1.063 X 213 550
-365.878 200X250 245 53.2 81333 1 1.092 X 182 -738
-261.132 200X200 245 402 6.667 1 1.158 X 146 275
160.497 200X200 245 369 6.667 1. 1.263 X 105 32
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Bang tinh cdt thép dam
Béaténg c¢6 B20 Rb = 11,5Mpa 1, = 0.9
Cot thép CII ¢6 Rs = 280 Mpa a=35
Frame Station eply M3 Um : As
Text m Text KN.m mm2
56 1.4 Min -50.615 0.184 0.204 552
65 0 Min -119.78 0.434 0.638 1720
65 1 Max 44.243 0.16 0.176 475
65 5 Min -114.34 0.415 0.587 1583
66 0 Min -113.17 0.41 0.587 1556
66 1.5 Max 39.4035 0.143 0.155 418
66 5 Min -108.4 0.393 0.538 1450
67 0. Min -107.86 0.391 0.533 1439
67 1.5 Max 37.669 0.137 0.147 398
&7 5 Min ~101.43 0.368 0.486 1556
68 0 Min -100.24 0.363 0.476 1288
68 2, Max 36.8494 0.134° 0.144 3s8
68 5 Min -91434 0.332 0.42 1132
69 0 Min -90.761 0.329 0.415 1121
69 2 Max 34.5043 0.125 0.134 362
69 5 Min -B2.509 0.209 0.366 388
70 0 Min -85.443 0.31 0.383 1034
70 2 Max 34.319 0.124 0.133 360
70 5 Min -75.306 . 0.273 0.326 880
71 0 Min -77.864 0.282 0.34 918
71 2 Max 34.5831 . 0.125 0.134 363
71 5 Min -68.135 0.247 0.289 779
72 0 Min -62.617 0.227 0.261 705
72 25 Max 33.7949 0.123 0.131 354
72 5 Min -55.93 0.203 0.229 618
73 0 Min -34.7 0.126 0.135 364
73 2.5 Max 29.9353 0.109 0.115 310
73 5 Min -35.293 0.128 0.137 <TAN
74 0 Min -104.08 0.377 0.505 1362
74 05 Max 41.9237 0.152 0166 447
74 4.5 Min -89.5 0.325 0.408 1100
75 0 Min -101.55 0.368 0.487 1313
75 0.5 Max 41.7785 0.151 0.185 446
75 4.5 Min -93.112 0.338 0.43 1161
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76 0 Min 95234  0.345 0.444 1198 |
76 1 Max 36.222 0.131 0.141 381
76 4.5 Min -87.485 0317 0.395 1067
77 0 Min -86.234 0.313 0.388 1047
77 1.5 Max 30.497 0.111 0.117 317
77 45 Min -80.735 0.293 0.356 961
78 0 Min -78.228 0.284 0.342 923
78 1.5 Max 29.9872 0.109 0.115 311
78 45 Min -75.625 0.274 0.328 885
79 0 Min -71.024 0.258 0.304 819
79 2 Max 27.8098 0.101 0.107 287
79 45 Min -64.725 0.235 0.272 733
80 0 Min -65.194 0.236 0.274 739
80 2 Max 28.471 0.103 0.109 294
80 45 Min -52.209 0.189 0.212 571
81 0 Min -56.277 0.204 0.231 622
81 25 Max 277283  0.10% 0.106 286
a1 45 Min -44.037 0.16 0.175 472
82 0 Min -38.476 0.14 0.151 407
82 25 Max 22.068 0.08 0.084 225
82 45 Min -30.632 0.111 0.118 319
83 0 Min 76.095 0.33 0.417 1126
83 0 Max 76.095 0.276 0.331 892
83 2.2 Min -91.038 0.33 0.417 1126
84 0 Min -87.826 0.318 0.397 1072
84 0 Max 75.1071 0.272 0.325 877
84 2.2 Min -87.826 0.318 0.397 1072
85 0 Min -74.608 0.271 0.397 870
85 0 Max 60.11 0.218 0.249 671
85 2.2 Min -74.608 0.271 0.323 870
86 0 Min -61.465 0.223 0.256 689
86 0 Max 451188  0.164 0.18 485
86 22 Min -61.465 0.223 0.256 689
87 0 Min -48.243 0.175 0.194 253
87 0 Max 32.4115 0.118 0.125 a3e’
87 2.2 Min 48243 - 0.175 0.194 523
88 0 Min 35371 0.128 0.138 arnt
88 0 Max 13.9209 0.05 0.052 139
88 22 Min -35.888 0.12 0.14 ar?
89 0 Min -28.868 0.105 0.111 299
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89 0 Max -7.8911 0.028 0.028 76
89 22 Min .26.346 0.096 0.101 271
90 0 Min -22.483 0.082 0.085 229
80 o Max -14.35 0.052 0.053 144
90 2.2 Min -22.483 0.081 0.085 228
9 0 Min -22.378 0.081 0.085 228
91 o Max_ -7.2081 0.026 0.027 72
91 2.2 Min 22,675 0.082 0.086 231

2.5 KHUNG KHONG GIAN

TR/ : é

s E /

f# 410 /
®

B

1 : L_@

560 © [ LL@?

oYoXeXole

Hinh 2.19 M6 hinh khong gian

Két cdu khung gdm cdc cft va cdc dim lién két véi nhau, lién
k&t giita cot va cdc ddm thudng la lién két cing. Khung khong gian
la do cdc khung phdng lién k&t vdi nhau theo phuong ngoél mit
phing khung. Khung khéng gian 13 mot khéi khung bao gdm cdc
khung ngang va cdc khung doc.

T4t ca cde cong trinh déu c6 hé chiu lye la khung khong gian,

tuy nhién thong thudng chi tinh khung khéng gian khi ty sd

L
—=<15 2.94
B | (2.94)

L - Chiéu dai cla cong trinh.
B — Chiéu rong cda cdng trinh.
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Ngoai ra, cdn cdn xét thém chidu cao clia cdng trinh, khi chiéu
cao cong trinh thap cé thé khéng cin phai tinh khung khéng gian.

2.5.1 Chon s¢ b kich thude cot - dim
I- Dam (cho tét ¢ cde ddm san cia 16t cé cde tdng)
1 1 1 1 :
hg= —+—|L ; b,=|Z+21|} (2.95
d (10 15J d (2 _3J o )
2- Cot (cho tat ca cac cét ciia tét 6 cac tang)
Cheon so b kich thuée tigt dién ngang cua cdt tinh tuong tu nhuyl
phan tinh khung phing (xem phin khung phéng).
Ty theo kich thude mit bang cda ¢éng trinh ma chon tiét dién
cot cho hop ly: :
- Néu mit bing hinh vuéng hoic gdn vuéng nén chon ti&t dién
ngang cét la hinh vuéng.
- Néu mat biing hinh ch& nhit nén chon tié€t dién ngang c6t 1a
hinh chit nhat. _
Tity theo sd tdng cda cdng trinh ¢6 thé tir hai d&n ba tang thay

déi tiét dién c6t mét 14n, ngoai ra con phai xét dén yéu cdu kién tric
cdng trinh.

2.5.2 Chon m#é hinh tinh toan khung

béi vdi cong trinh khi tinh khung khéng gian thi ¢6 thé chon
mot trong hai mé hinh tinh todn sau:

- M6 hinh 1 (kRhung gém cét - dém): thuéng dp dung cho cdc

¢ong trinh thip tdng (s6 lugng tdng n < 10).

- M6 hinh 2 (khung - san gém cét — ddm - san): thuéng ap dung

cho cdc cong trinh cao ting (sd lugng tdng n >10).

~ Tuy theo mé hinh tinh tosin da chon d€ tinh tdi trong tdc dung
tuong dng vdi mé hinh ds.

M$ hinh tinh todn thé hién truc cot, truc dim. Cét duge xem la
ngam véi méng tai mat trén cla méng. DAm kiéng c6 thé xem la
dam khung hoic khéng xét dén khi tinh khung.

~ + Khi cbng trinh chi bé tri dim kiéng (khéng c6 san tdng trét)
d& thién vé an toan thudng khi tinh khung ngudi ta bd qua ddm
kiéng (khéng xem dim kiéng 13 dim khung) lic nay khi tinh' tii
trong tdc dung lén khung cdn thiét phai tinh tdi trong cia diam
kiéng va tudng xay trén cdc dim kiéng truyén vao cot).
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+ Khi cong trinh bd tri dim kidng va c6 san tang trét (san tang
h&m) thi khi tinh khung cdn phéi xét ddm kiéng va san (xem ddm
kiéng va san nhu 14 san ting binh thuong). '

2.5.3 Xaec dinh tai trong

1 - Theo mé hinh I (kRhung gom cjt - ddm) ,
Gii thiét mét cong trinh ¢é6 mat bing va md hinh tinh todn
khung khéng gian thé hién theo hinh 2.20.

Mat bdng tdng thit i
(So dé truyén tdi tir san véo dam)

Taidosan,._/)
-~ [}

~

EX T S

3
1
1]
1

Tai tudng-.__
/]
/]
v

Tai 06 -

ai gio .
1 ¥

B

b
~

Tai gié
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Xdc dinh tdi trong tc dung 1én khung cdn tién hanh tinh todn
tdi trong tdc dung lén t4t ¢ cdc ddm cia t4t cg cédc tdng (xét ting
bét ky). i

a - Tinh tdi gém:

- Trong lugng ban than: Dam, cbt: khai bao tryc tiép trong phin
mém tinh két c4u bing hé s§ (Self Weight Multiplier): 1,1

- Tudng: tdi tudng dang phan b dédu trén ddm

& =bhny, (daN Im) (2.96)
- 8an: Trong lugng bdn than cdc 16p cdu tao san:
g5 =Y 8,;n; (daN I m?) (2.97)

Téi trong tir san truyén sang cdc dim theo qui luit dudng phan
gidc (s¢ d6 truyén tdi xem hinh 2.20).

- Tinh tdi trong t4c dung lén ddm doc truc 2.

Trén nhip A-B; B-C; C-D; D-E:

T4i trong ¢6 dang tam gide: G, = g8 (2.98)
- Tinh tditrong tdc dung lén ddm doc truc 1; 3.

Trén nhip A-B; B-C; C-D; D-E: |

Tai trong c6 dang tam gide: G; = g.B/2 (2.99)
- Tinh tdij trong tdc dung 1én dim ngang truc A; E.

Trén nhip 2-3: Tdi trong ¢6 dang tam gide:

G,=g,B/2 (daNim) (2.100)
Trén nhip 1-2: Tdi trong 6 dang hinh thang:
G, =~g,B/2 (daN/m) (2.101)

+ Tinh tdi trong tdc dung lén dim ngang true B; C; D.
Trén nhip 2-3: Tadi trong c6 dang tam gidc:

. G5 = g,B (daN/m) (2.102)
Trén nhip 1-2: T4di trong ¢6 dang hinh thang: .
G, - g,B (daN/m) (2.103),

Céc tang khéc tinh tuong tu.
Dang tii trong thé hién trén hinh 2.90.
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Chi y: Tinh tdi trong tdc dung lén khung khéng gian tuong ty
hu khi tinh cho khung phdng chi cdn lun y la d6i véi khung khéng

ian khong cdn tink luc tép trung tqi cdc nut khung nhu khi tink
ho khung phdng.

- Xdc dinh tdi trong do ddm kiéng:

Luc tdp trung do ddm kidng tai mot cdt bat ky thu i do cdc dam
idng qui tu vé cot d6 (theo dién truyén tai), dit tai cao trinh cia
ddm kiéng. '

Gik = zbkhkanli + thhtanl;' {daN) (2.104)
1 . 1

Treng dé:
by; hy; I: chidu réng; chidu cao; chidu dai dam kiéng
n: hé sb tin cdy
¥: khoi lugng riéng cia bétdng
by; hy; I: chidu rong; chidu cao; chiéu dai cia tuéng gach
n: hé sé tin cay
1¢- khéi lugng riéng cia tudng
b — Hoat tdi:

Tai trong tu ‘san truyén sang cdc ddm theo qui luat dudng phén
gidc (so dé truyén tdi xem hinh 2.20)

- Tinh tai trong t4c dyng 1én ddm doc truc 2.
Trén nhip A-B; B-C; C-D; D-E:
Tai trong ¢6 dang tam gidc: P, =p,B (daN/m} (2.105)
- Tinh tdi trong tdc dung lén ddm doc truc 1; 3.
Trén nhip A-B; B-C; C-D; D-E:
- Tai trong cé dang tam gide: P, = p.B/2  (daN/m) (2.106)
- Tinh tdi trong tdc dung 1én didm ngang truc A; E.
Trén nhip 2-3: Tai trong cé dang tam gidc:
P,=g,B/2 (daN/m) (2.107)
Trén nhip 1-2: T4i trong c¢6 dang hinh thang: .
P, = p,B/2 (daN/m) (2.108)
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- Tinh tdi trong tdc dung 1én ddm ngang truc B; C; D.
Trén nhip 2-3: Téi trong ¢6 dang tam gide:
P,=p,B (daN/m) (2.109)

Trén nhip 1-2: T4i trong ¢6 dang hinh thang: .
Fy;=p.B (daN/in) (2.110]

Céc ting khée tinh tuong tu.

Dang tdi trong thé hién trén hinh 2.20.

Chi y:

- Tinh tdi trong tdc dung lén khung khéng gian tuong tu nhi
khi tinh cho khung phdng chi cdn luu y la déi véi khung khéng gian

khéng cdn tinh luc tdp trung tqi cde nuf khung nhu khi tinh chd
khung phdng.

- Cach tinh nhu trén che truong hop ]iogt tdi chdt ddy lén todr
b6 san tang, truong hop hoat tdi dat cdch 6 hodc lidn 6 thi tiuy thed
ting truong hop ddt hogt tdi ma tinh todn cu thé cho truong hop do.

c- Tdi gie

Tai trong gié tdc dung lén khung khong gian tinh todn tuong t
nhu khung phing gém:

‘Tai trong gié gdém hai thanh phdn tinh va déng:

Khi céng trinh ¢6 chiéu cao dudi 40m va nha céng nghiép md
tdng cao dudi 36m vdi ty s& chiéu cao trén nhip nhé hon 1,5 th

“ tharh phin dong cha tdi trong gié khong cin xét dén.

Tai trong gié tdc dung 1én khung khoéng gian phai tinh tod
theo 4 hudng: gi6 trdi, gié phai, gié trude, gi6 sau. Mdi hudéng gi
gom gi6é ddy va gié hit. Phdi tinh todn tdi trong gié 1én tat ca cd
cot bién cda céng trinh.

Dai vdi nha thép tii trong gié duge xdc dinh nhu sau:

Tai trong gié tdc dung 1én cit bat ky:

» Gio ddy (& phia dén gié cia cong trinh)

Cuong db tinh todn gié ddy duge x4c dinh theo

W =W, kcnB (daNim) (2.111
. trong d6 W, - gid tri dp luc gi6 tiéu chuén 14y theo bin dé pha
vung theo dia danh hanh chinh (TCVN 2737-1995).
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\ Gid tri d4p lyc gié theo ban dé phédn vang 4p lyc gié trén lanh
thd Viét Nam.

Ving ap ke gid trén ban d6 ! N m . v v

W, (daN /m?) 65 95 125 155 185

tfong dé: & - hé s6 ké dén su thay déi 4p luc gié theo 4§ cao so vdi
moéc chuidn va dang dia hinh. Xdc dinh theo bang phu lue 9.

- Bia hinh A 12 dia hinh tréng trai, khéng cé hodc cé rat it vit
" cdn cao khéng qud 1,5m (déng bang...).

- Pia hinh B la dia hinh tuong ddi trong trai, cé mét s6 vat can
thua thdt khéng cao qua 10m (ngoal 6...).

- Pia hinh C 13 dja hinh bi che chdn manh, cé nhiéu vit cin sét
‘nhau cao tif 10m tré 1én (trong thanh phd..).

n - hé s8 tin cdy (vugt tai)

¢ - hé s8 khi déng phuy thudc vao hinh ddng céng trinh -

Trudgng hgp cong trinh ¢4 hinh dsing don gian (hinh vuéng hay
chit nhat) ¢ =+ 0,8

B - bé rong’'dsén gié cia khuhg dang xét
» Gié hit (¢ phia khudt gié cha cdng trinh)
Cudng d6 tinh todn gié hut duge xdc dinh theo
W =W,.kc'.n.B (daN/m) (2.112)

¢’ = - 0,6, con cdc hé s8 khdc ldy nhu gi6é ddy.

2- Theo mé hinh 2 (khung gém cét - dam - san)

X4c dinh tdi trong tdc dung lén khung-san cin tién hanh tinh
todn tai trong tdc dung lén tat cd cde dim, san clia tat ci cdc tang
(xét tadng bat ky).

a - Tinh tdi gém:
+ Trong lugng bdn thén:

Dam, cdt, san: khai bdo tryc tiép trong phin mém tinh k&t cdu
bing hé s6 (Self Weight Multiplier): 1,1

- Tudng: tai tudng dang phan bs déu trén dim
g = b‘hzn-y‘ (2.113)
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Hinh 2.21 Mé hinh 2 tinh khung khéng gian (khung-san)

- San: Trong lugng cde 16p cdu tao san khong k€ bdn san bétdny
cot thép gém cdc l6p vira trat, gach nén, tran treo v.v..

Trong lugng bdn thdn cdc lép cdu tao san gdm cd ban .sas
béténg cot thép

g,=2.8yn  (daNim?) (2.114

Trong lugng ban than san bétdng c¢ot thép:

g, =hy, (daNim?) (2.115
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Trong lugng ban thin cdc 18p cdu tao san khong ké badn san
bétong cot thép

£ =858 (daN/m?) (2.116)
San duge xem la phan ti Shell, tai trong gs; duge khai bdo tryc
tié€p 1én phan it shell d6.
. Xie dinh tai trong do dam kiéng:
+ N&u mé hinh tinh todn khong xét didm kiéng:
Luyc tdp trung do ddm kiéng tai mét cot bat ky thi i do cac dam

kiéng qui tu vé cdt d6 (theo dién truyén tai), dat tai cao trinh cda
dim kiéng.

n n
Gy = . bihynyyl + Y blyny,l; (daN) 2.117)
1 1

Trong dé:
by; T I: chidu rong; chiéu cao; chidu dai dim kiéng
n: hé sb tin cay -
1»: khdi lugng riéng cia bétdéng
b k. I: chidu rong; chidu cao; chidu dai cda tudng gach
n: hé so tin ciy
¥.: khoi lugng rié ng cia tudng
+ N&u mo hinh tinh todn xét ddm kidng va san (cong trinh ¢6

san tdng hdm): thi xdc dinh tai cla san tdng ham tuwong ty nhu san
ting (b3 qua 4p lyc d4t nén tdc dung lén san tng ham).

b- Tdi gio |

T&i trong gié tdc dung lén khung trong trudng hop nay tinh
todn tuong tu nhu mé hinh 1: phai tinh todn theo b6én hudéng: gibé
trdi, gié phai, gié trude, gié sau. Mdi hudng gié gdm gié ddy va gié
hit. Phai tinh tai trong gi6 1én t4t ca cdc ddm bién cla cong trinh.

Téi trong gid tédc dung 1én ddm bién cia mot ting bat ky:

e Gié ddy (& phia dén gié6 cla céng trinh)

Cudng d6 tinh todn gi6é ddy duge xdc dinh theo

W =W, kcnly, (daN/m) (2.118)

e Gid hit (6 phia khudt gié cha ¢dng trinh)
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Cudng 45 tinh todn gié hit duge xdc dinh theo ‘
W =W, hc'nh, (daN/m) (2.119)

Trong d6: /iy : chiéu cao clia tAng nha

2.5.4 Cac trudng hop chit tai 1én mé hinh

b6i véi khung khong gian ¢ thé van dung cdch chat tii lén
khung nhu khung phing gém:

1/ Tinh tai chat ddy cdc tang
2/ Hoat tai chat ddy tang 1é
3/ Hoat tai chat ddy tdng chdn
4/ Hoat tai 6 1é 1

5/ Hoat tdi 6 chdn 1

6/ Hoat tai o 1é 2

7/ Hoat tai 6 chdn 2
8/ Hoat tdi lién 6 1

9/ Hoat tai lién 6 2

10/ Hoat tdi lién 6 3

11/ Gi6 tr4i

12/ Gié phai

13/ Gié trude

14/ Gié sau

1/ Tinh tdi chdt day cdc ting 2/ Hoat tdi chat ddy tdng lé
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)/ Hoat tdi chat ddy tang chdn

4/ Hoat tai 618 1

w‘.',.{,wﬁ. cp,;'-q:;. i

7/ Hoat tdi 6 chin 2

i

S|
ol b Ty
of e

9/ Hoat tdi lién & 2

10/ Hoat tdi lién 6 3
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11/ Gié trdi 12/ Gi6 phai - o
- -
13/ Gié trudce 14/ Gié sau
v
e | PSS E——
i.--- - ——a
T

Hinh 2.22 Cdc truang hop chdt tdi lén khung khéng gian

2.5.5 TS hop ndi lute: theo “Tai trong - Tic déng 27-37 1995”

- Té hop co ban 1 (t§ hgp chinh) gém:

Combo 1 (1,2); Combo 2 (1,3); Combo 3 (1,4); Combo 4 (1,5);
Combo 5 (1,6); Combo 6 (1,7); Combo ... (1,..) ; Combo 14(1,2,3);
Hé sé t8 hgp: Tinh tdi = 1; hoat tdi = 1

- T3 hgp cg ban 2 (t§ hgp phu) gém:

Combo 15(1,2,11); Combe 16 (1,2,12); Combo 17(1,2,13);

Combo 18(1,2,14)

Combo 19(1,3,11); Combo 20 (1,3,12); Combo 21(1,3,13);

Combo 22(1,3,14) |

Combo ..(1,2,3,11); Combeo ... (1,2,3,12); Combo ..(1,2,3,13);
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Combo ... (1,2,3,14) .

Hé s6 t3 hop: tinh tdi = 1; hoat tii = 0,9

Néu xét gié xién cé cdc cdu tric sau:

Combeo ..(1,2,11,13); Combo ..(1,3,11,13); Combo ..(1,4,11,13);
.......... Combo ..(1,2,3,11,13)

Heé s6 t6 hgp: Tinh tdi = 1; hoat tdi = 0,9 ;

gié xién (11,13) = 0,63

Combo (n) (BAO) (Combo 1, Combo 2, .., Combo (n-1)

2.5.6 Tinh cét thép

Tinh c8t thép cho dAm tuong ty nhu khung phing.

Tinh cot thép cho cdt: tinh khung khéng gian thi cdt chiu tdce
dung ciia luc doc va ddng thai chiu tde dung cia hai mémen theo hai
phuong: c¢6t 1a cdu kién chiu nén léch tdm xién. Tinh c6t thép cho
cdu kién chiju nén léch tdm xién khd phitc tap, do d6 trong thuc t&€
thudng ding cdch tinh gan ding la tinh cét thép theo dang nén léch
tam phing: tinh ¢4t thép theo hai phuong, c6t thép theo phuong nao

thi bd tri theo phuong dé, sau dé kiém tra lai theo nén l§ch tdm
xién.

Nbi luc d€ tinh cdu kién nén léch tdm xién duge chon tif két qué
t3 hop (t8 hop bao) c¢in chii ¥ cdc bd ba ndi luc sau: *

- Cap ¢6 Npex va M;, M, tuong ing.

- C&p c6 M, nax va N, M, tuong dng.

- Cap c6 M, 5oz va N, M, tuong ing.

- Cép c6 M, va M, déu lén, N tuong iing.

: M
- Céip c6 4§ léch tdm e, =—A§"-‘- hodc eoy_mx;-'—ﬁf- | (2.120)
Chiéu dai tinh todn cft: L, =0,7h, - (2.121)

h, — chiéu cao ting




v, ¢

T
A
T LY LT TS

Hinh 2.23 So dé néi luc Hinh 2.24 B6 tri c6t thép

2.5.7 Tinh c6t thép cjt _

1- Tinh s¢ bd cft thép cft theo timg phuong theo nén léch tam
phing _

Theo phueng y: T cdp ndi lwc: N, M,: tinh va b8 tri c6t théy
theo phuong y (Ay)

Theo phuong x: T¥ cip ndi luc: N, M,: tinh va bd tri cot théﬁ
theo phuong x (A,)

Chiu thich: tinh c8t thép theo phuong naoe thi kich thude cb
(bxh) Idy theo phuong tuong iing

2- Kiém tra theo nén léch tdm xién:

Kiém tra theo diéu kién:
1 1 1 1
SE: ottt 2.122
N N,"N,"N, (
Trong d6:
N, ~ Khi nang chiu nén ding t&m, xdc dinh theo: - '
N, = (P(YbRb + RtAs.toc) . (2.123

N, — Khid ning chiu nén trudng hop nén 'éch tim phing kh
tinh todn theo phuong x:

N, - dugc tinh todn theo gid tri mémen theo phuong'x 1a M, ¢

xét dén 4§ léch tAm sau cing. |
M,=Nne, (2124

va tuang uing vdi cbt thép bd tri theo phuong x (A.)

N, — Kha n#ng chju nén trudng hgp nén léch tam phing kH
tinh toén theo phuong y:
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N, - duge tinh todn theo gid tri mémen theo phuong y la M;, cb
xét dén 46 léch tdm sau clng neq. '
| | M, =Nae,, (2.125)

vA tuong dng vdi c8t thép bd tri theo phuong y (A) '
2.5.8 Ciu tao cit thép

Cau tao c6t thép khung khong gian nha thép tdng vé ngu ’n tdc
tuong tu nhu khung phdng. _ .

Cét thép cit khi tinh khung khong gian thudng bé tri theo chu
vi, cdn chd ¥ bé tri &t dai phu trong cdt khi cdt 6 kich thudc ldn.
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MONG BETONG COT THEP

3.1 KHAI NIEM

Méng 14 cdu kién ti€p nhén toan bd tii trong cua cdng trinh, réi
truyén tdi d6 xudng nén sao cho ci méng vi nén déu lam viéc khong
vugt qué trang thdi gidi han.

Mong béténg cét thép duge st dung réng rai nhat, né thude loai
méng mém, c6 kha ning chiu uén.

Viéc tinh todn nén - méng phai duge ti€n hanh véi t5 hop néi
lyc bat lgi nhat trong sudt quéd trinh thi ¢ong hay sd dung.

Tinh todn nén theo bién dang (TTGH2) nhim xdc dinh kich
thugc ddy méng, ddm bdo do bi€n dang (48 lin) cGa nén khéng vugt
qud gid tri cho phép, dugc tién hanh véi t3 hop chinh cia cde tai
trong tiéu chuin.

Tinh toin mong theo TTGH2 1a xic dinh kich thude ddy méng,
bién dang cia méng, bé rong khe niit . . dugc tién hanh véi t§ hop

chinh cia t3 hgp bat l¢i nhit cia céc ta1 trong tiéu chudn (k€ ca
trong lugng ban thin méng va 44t phd trén méng).

Tinh toin nén theo cuong dé (TTGHI1) nhim dim bdo nén
khong bi phd hoai do qud tdi, dn dinh vé& trugt, 14t cla méng, sé
duge ti€n hanh véi t6 hop chinh hay t§ hgp phu cia cdc ti trong
tinh to4dn.

Tinh todn mong theo TTGHI nhim xdc dinh chidu cao moéng,
chiéu cao b4c méng, c6t thép méng, duge tién hanh véi to hgp chinh

hodc phu véi td hgp bat lgi nh4t cia cdc tdi trong tinh todn (khong
k€ trong lugng ban than méng va dat phi trén mdéng).

Trong tinh todn cdng trinh viéc xdc dinh tdi trong tiéu chufin
khi biét tdi trong tinh todn (1dy t két qui t§ hgp ndi lyc tai chan
cdt khi giai khung), d€ don gidn thudng qui d4i truc tiép tir tdi tinh
toan sang tai tiéu chudn theo:




Phén loai méng:

3.2 MONG DON
3.2.1 Cau tao

H - db sau dit mong

f - chiéu cao clia méng Vs

- Phu thudc vao sg d6 dia chdt noi x4y dung.

Theo két c6u: chia thainh méng don, méng bing, méng bé.

Theo phuong phép thi céng: chia thinh méng toan khdi, méng Yp ghép.
Theo tdi trong: méng ding tdm, méng léch tam.
P% sdu dit méng H: chon dd sdu dit méng phy thuge vao:
- Pay méng phai duge dit trong 16p dat chiu lyc > 10cm.

- Phu thudc vao loai méng sé& duge thigt ké.

- Phu thuée vao dd sdu dit méng cia céng trinh cii ké can.

Méng don toan khéi c6 thé c¢é dang bic hay dang thép.

Moéng dang bac: khi 2 < 600mm: 1 bic; khi & < 900mm: 2 béc;
h > 900mm: 3 bdc. Méng s dung bétong cé d9 bén chju nén B = 15,
béténg 16t méng : bétong d4 40 x 60, B12,5 day 100. Cét thép mdng
c6 d > 10, khoang cdch @ < 200.

Q
h.b =
- r_..A
l\c oﬁ]‘vo' oo]-‘§
\Bélang 16t méng da 40 x 60 mic 100
100] |, a ‘||1100

Hinh 3.1 Céu tao méng don toan khéi
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NN e M @ win =115 (3.1)
nm nm nm
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3.2.2 Méng don chju nén diing tim

a)

L h, I_ h, l h, |'
f L | a L] of
—f
B
)
/A/ h,
7T b
45" T _
F Z h| || Hinh 3.2 Mdng don
el I a) Méng vubng;
b) b) Mong chit nhit
J. h, J h, J h, ‘
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3.2.2.1 - Di¢gn tinh dGy mong : A; xéc dinh theo

NC
Apz——ro (3.2)
R¢ -y, .H '

 Trong d6:
N°¢- lue doc tiéu chudn tai m#t méng.
Y = 20kN/m? - khéi lugng riéng trung binh ciia méng va a4t dip
H =12 - 1,6m (gia thiét) - chiéu siu dit méng.
R*® - 4p lyc tidu chuidn ciia d4t nén phu thudc vao kich thudc
d4y méng:

e _m . : '
R = ;2‘2 [(Aby; + BHyy )+ De] 63

Trong dé:
my,my - hé s6 didu kién 1am viéc ciia nén ddt va cia cdng trinh
k' - hé sb tin cdy
Y;,Yy - dung trong phia trén va phia dudi diy méng c6 xét ddy
ndi cia ddt
b, H - bé rong va chidu siu chén méng; _
A, B, D - cdc hé sé tra bang theo géc ndi ma sat ¢
R ciing cé thé tinh theo
R® = km[(Ab+ BH)y+ Dc) (34)
v - khéng tinh d4y néi cho mic nuée dao dong.

Néu chua biét R°, phai thuc hién tinh vdng: gid thi&t R°, theo
(3.2) tim A, chon kich thudc ddy méng réi thay vao (3.3) tim lai

R¢. Tinh n vong dén khi R° hdi tu ho#ic kim tra diéu kién:
N¢+ Ym HAf <
Ay

PC=

R (3.5)

Chon kich thuoc ddy mdng:
a- Méng vudng: a=, ’Af
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A
b- Méng chit nhét: chon a=%=1,2+2; b= L
a

Né&u méng mé réng déu so v6i cot tidt dién chir nhat thi

h. -8, } (h, -b.)
b=J[ 2 ) +Af_ 2 (3.8)

3.2.2.2 - Tinh liin

Théng thudng, dé lin duge tinh todn dua trén hai s¢ d4: ban
khéng gian bi€n dang tuyén tinh véi 16p nén lin qui ude va 1ép bién
dang tuyén tinh cé chiéu day hitu han.

Pé lin S tinh theo

- G,;.J |
§=p-Y % 3.9
B 2.1: i (3.9)
Céc budc tinh todn xem “Gido trinh Co hge dat — Nén méng”.
Diéu kién S < 8, =80mm (3.10)

3.2.2.3 - Xéc dinh chiéu cao méng

Chiéu cao méng A dugc xdc dinh tit didu kién trong méng khang
b tri c8t dai va c8t xién, nghia 13 bétdng phdi di kha ning chiu lue
cit.

Piéu kién nén thing:
F < ayy Ry u,.h, (3.11)
a- B6i véi méng vubng:

Trong dé: Luyc nén thing F 1a tng cdc luc ngoai pham vi hinh thép)
nén thing '

F=N-pA v6i A=(h,+2h,)b, +2h,) (3.12)
Ap lyc ddy méng p tinh theo TTGH1:
P N < R* (3.13)
A;

a=1 - d6i véi bétong ning
Uy, - chu vi trung binh cda hinh thdp nén thing.

Uy = 2”-2—%; b =20, +h); b, = 2[(bc +2h,) + (h, +2h,)] (3‘14j
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l u,, =2h, +b, +2k,) - (3.15)
h,=h-a

h - Chidu cao méng

a=50+75

Thé tix (3.12) d&n (3.14) vao (8.11), gidi b4t phuong trinh (3.11)
tim duge h,

1 N
h = = - 0,5 b 3.16
. 2 2[ P (hc+ c):\ ( )

b- Déi vgi méng chit nhdt
Cing kiém tra theo {3.11), nhung ldc nay F tinh theo

F=p-A | (3.17)
Véi A; 1a dién tich cua hinh da gidc ABCDEF. 7

A =%[b2 - (b, +2h,Y +26a +b, ~b~h,)] (3.18)

" u,, - canh trung binh cda hinh thdp xuyén thing theo phuong canh b
cua méng

u, =b +h, (3.19)

Giai (3.11) tim dugc h, .

Thife t€ tinh todn, thudng chon trude &, tim A, =h-a rdi kiém
tra theo (3.11) b3ing cdch tinh ding din.

Néu méng c6 dang béc, chiéu cao bac méng (A ) ciing duge xdc
dinh tir diéu kién bétong di kha nang chiu cit

Q<0,6-y,R, -b-h,; : (3.20)
Trong dé:
R, - cudng 4 tinh todn chiu kéo cia bétong
b - bé rong cta méng c6 thé lay b = 1m

—pL: h,a—Ph_ . p oo (3.21)

3.2.2.4 - Tinh c5t thép
Cét thép dit & ddy méng duge tinh theo hai phuong véi mémen
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udn tai cdc tiét dién qui ude, xem cdnh méng ngam tai mép cit.
So d4 tinh 12 dim conson, chiu tdc dyung cia dp luc cha d4t nén.

2 :
L . M,.=”—'2L'; (daNm/1m) (3.22)
: 1
N M, 2
.. N n 23
A O9R, {(mm*/1m) (3.23)

3.2.2.5- Bé tri cot thép
Tir dién tich cdt thép tinh tir (3.21), chon va bd tri cdt thé'p cho
méng. ' :
N&éu a > 3m, c6t thép cb thé cidt bét 0,1L & mbi ddu.

- L - ~- 0.9L
0,1
+—F oaL | ho3c oL C 0,9L
LY
3.2.3- Méng don chiu nén léch tim
Mong dugc xem 12 méng léch tdm khi mémen tai trong tam ddy
méng khéc khéng.

Khi mat trén méng cé N, M hodic N, M, @ ho#c chi ¢6 N nhung
trong tim cia méng dit léch so vdi trong tAm cot mot doan d nao 46
{méng chin vit).

3.2.3.1- Xée dinh dién tich méng A, :

Goi N, M, Q - Iyc doc, mémen, luc cdt cia tii trong tinh todn tai
mijt trén ciia méng.

- N, M°,Q - lyc doc, mbémen, lyc cit cla tdi tidu chudn tai mat
trén cia méng. '

[
Nf . M;{,N; ,M; - lyec doc vi momen cia tdi trong tiéu chufn,
tinh todn tai trong tim d4dy méng.
Nf=N®+y, HA, (329
M§=M°+Qh+N°dz0 | (3.25)

vli: d - khodng cdch tif trong tim c4t dén trong tdm ddy méng.
Phii chon tru6c chiéu duong clia mémen tit 36 chon d4u + hodic -
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cho thich hgp. h — chiéu cao méng (gid thiét)

(7
(4

el = # - d¢ lech tém cia luc doc (3.26)

Xde dinh A, c6 nhidu cach

Cdch 1: xem nhu méng ding tim.
Nt

Ap =k
R® -y,.H

(3.27)

Trong dé:
k>1
N°¢ - luc doc tiéu chufn tai mit méng
Y, =20kN/m?® - khdi lugng riéng trung binh ciia méng va dat
_ adp. 7
H = 1,1 + 1,6m (gié thiét) - 4 sdu dit méng.

- Méng chiu nén léch tim nén chon méng chit nhit cé canh dai a
theo phuong cia mémen.
Chon A; =ab nhu méng ding tim theo (3.27).

Kiém tra A, ti didukién  p,, <1.2R° (3.28)

p:n = pfnax ;p:nin_ <R*®

Tuy thuge vao 39 l6n cla ¢ ma phan lyc it nén c6 mot trong
ba dang sau ’

(3.29)

« Khi ¢ <a/6 thi phin luc dit nén c6é dang hinh thang

Ne(, e Ne(. 6
BT
« Khi € =a/6 thi phdn luc dit nén cé dang tam gidc

| p?.,a,'=-21-+v,,,ﬂ - (331

A, | ,

« Khi ¢ >a/6 thi phin lyc dét nén c6 dang tam gidc c mién kéo
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(3.32)

| %2 | a2 |
1 1

+
Hinh 3.3 So dé tinh méng léch tém

Cdch 2:

Tinh A, xudt phdt tir didu kién pZ, <1,2R°, chon trude dang
cia biéu d6 phén lyc dat nén, véi p,.. tuong ing tir (3.30 -3.32) tim
duge kich thude ddy méng A, =axb, két qui tinh todn duge t6m tit
trong bang 3.4. .

Thudng khi tinh méng chua biét R°,R® phy thude vao chidu réng b
cia méng (3.3), do 46 phdi ding phuong phdp tinh vong, tife gia thiét

trude R 48 tinh bé rng méng 1a b, rdi t¥ b xéc dinh lai R°. Tinh tidp
dén n vong d8n khi R° hdi tu (hodc gia thiét b tinh R¢).

3.2.3.2- Tinh lun
D4 lin S tinh theo
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G . f1.
s=p-y =2 (3.33)
Céc bude tinh todn xem “Gido trinh Co hoc ddt — Nén mong”™.
Pidu kién S < 8, =80mm {3.34)

3.2.3.3- Chiéu cao méong h

Tinh theo TTGH1 véi t§ hop bat lgi cha t3 hgp tai trong tinh
todn, khong ké trong lugng bin than méng va ddt pha.

Kiém tra diéu kién:

a- Khi ¢, <a/6 thi phan lyc dét nén cé dang hinh thang :

Pmax = Aif[l + 6_22") = 1:2Rc 3 Pmin = i(l - &} <0, 6R° (3.35)

' Bang 3.1
Biéu d ung sudt | _ Khitinh theo TTGH2 Khi tinh theo TTGH1
g & -Ec_ 9,.6; L. —i( QEQ.) d
Khie] <a/é pm,,-A'{H 2 s1,2Fl~ YmH p““"‘A, 1+ . <12R
e N[, Seg - __N_( G_a]
Pmin = [1 a SO,GHC YmH Pamin = A' 1 a sois.Rc
- min P;ax eg—_-_lg— e°=_N_I_
Kich thudc ddy mdng: a=e§(2+M)
k= Nc : =—t?~ M Bc =—h£-
(1.2R° —1,,.H)m(e‘f,)2 a °TNE
jec=2 e AN - =N o
Khi e = 5 Prax. A <1,2R° —y,H Poax A, 51
Kich thudc day mobng:
T:mpﬁ,“ l c( ¥ H] N ] “1‘
a=6el]1--1 Db ee————— | =1
L Y: a{0.6F 1 H) R
Khie >3 P = 2:‘ S1,2R° —ypH Proax = iN $1,2R°
°"8 3b E-eﬁ | 5%
PS e M M
mmmmpc . g N 8, N
max - .
\ Y 1 Kich thudc déy méng
| _
T L pma
a=y/az0,75 | «R°(15-a) a(O,GaH"-—‘rm.HJ
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b- Khi ¢, =a/6 thi phin lyc dt nén c6 dang tam gidc :
2N ..

Pmax ‘A_ ‘ 1,2R* (3.36)
f .

c- Khi ¢, >a/6 thi phin lyc d&t nén c6 dang tam gidc ¢6 mién !
kéo:

M
2N )51,2R‘ véi ¢, ==L (3.37)

Pugx =—F7—
: 35[5214—%

Ki€m tra nén thing vén theo diéu kién (3.11); trong dé:
Lyc nén thing F:

F a= Alpmax - (338)
Véi A, 1a dién tich cia hinh da gidc ABCDEF.
| A =:‘1-[bz - (6.4 2R, + 2bla + b, ~b- k)] (3.39)

Pmax - Tinh theo (3.35 ; 3.36 hoic 3.37)

Céc hé s6 khdc gidng nhu khi tinh méng nén ding tdm chir
nhat. '

. Hinh 3.4 So dé tinh méng nén léch tém
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Né&u p<py,, thi phii 4t c6t thép theo ciu tao.

+ Trudng hop méng léch tdm theo hai phuong thi
Khi e <a/6 phin lyc d4t nén cé dang hinh thang thi

€ e ‘ '
P = N‘[1+6e +—bi +v,,H <1,2R°
&
Pain = —Af_[ 6::“ +‘YmH <0,6R¢
Af a b )
=V [y s D%b <0 6R
Puin A,( a b] |
M M, Mg M
e P, _Mp. _Mp
a Ne P BTNt mTTN G STy

271
3.2.3.4- Tinh cit thép .
Theo phuong canh a : |
7
ook 4T
M= 8(2"'““ +p)2  (daNm/Im) (3.40)
Theo phuong canh b
-5 b g LI T1e,
2
M= ___sz-Lz = (Pmax + pmin)% (da'Nm{Im) (3.41)
Dién tich c6t thép A, = %};: (mm?2/1m) (3..42)
Kiém tra ham lugng cét thép méng
Ham lugng c8t thép méng trong tiét dién tinh todn phdi:
Moo = 0,5% < 1 <y - (3.43)

B& tri c6t thép: chi ¥ c&t thép theo phuong canh o dit 16p dudi.

(3.44)

(3.45)

(346)

(3.47)

(348) -
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M, M,, - mdmen tiéu chudn, tinh todn tal trorg tdm ddy méng
theo phuoang canh e

My Mp, - mémen tiéu chuén, tinh todn tai trong tdm ddy moéng
theo phuong canh &

€41, - 40 léch tdm tidu chudn, tinh todn méng theo phugng
canh a

€at 1€ - 40 18ch tam tiéu chudn, tinh todn méng theo phuong
canh b.

Bai tap 3.1.

Mét méng don chiu tdc dung cia ciip néi lye: N = 300N,
M = 70kNm, @ = 50kN (chiéu ciia mémen va luc cit xem hinh).

Cho biét: chidu sdu d4t méng H = 1,2m, 4p luc d4t tai ddy méng
R® =100%N/m?, 1iét dién ngang cia cjt (b x k = 200 x 200), cdp do
bén chiu nén cda béténg B15 , c6t thép R, =225MPa . Tinh va bd tri
¢t thép méng.

Giai: Chon chiéu duong cing chidu véi M

Gid thiét chiéu cao cia méng h = 045m  '}__ .
- a) Tinh .Af, Mo
Q=" |2
Tinh A, nhy méng ding tim _I__
C
Aih Ny, 3000115 o0,

R -y, .H 100-20x1,2
Chanf: (@=22m,b= 1,8m)

M§ =M° -Q°h=(70-50x0,45)/1,15 = 40,4 kNm

eo——-—=—-—-———015m<-6-—2 2/6=0,37 m

b) Kiém tra kich thudc ddy méng
Do d6 4p lye ddy méng c¢6 dang hinh thang

N[ e 300/1,15[, _ 6x0,15
€ = 1 Q H: - 1 -
Pmax Af[ "2 }“’"‘ 1,8x2,2[ " T22 ]+

+ 20x1,2=116,8kN/m? <1,2R® = 120kN/m?
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|

Pmin ?\7

¢ ¢ . )
e N[, 64}, g 300/L15 1820151 94,12 = 63kN/m?
1,8x2,2 2,2 . :

Kich thuéc déy méng thoa
M, = M - Qh =(70-50x0,45) =47,5kNm

M
r_475 0,15m<%=2,2!6=0,37 m

g ===

° N 300
Do d6 4p luc ddy méng cé dang hinh thang.
¢) Kiém tra chiéu cao méng

N 6e, 300 6x0,15 2
- — —_— = d =1 k
Prmax Af[1+ a) 1,8x2,2[1+ 5.9 ] 08,8 kN/m

<1 2R = 120kN/m?®

N{(. 6e 300 6x0,15 g
Ny Be 1-8x0191_ 40 7N
Pmin Af ( } 1,8x 2,2[ 2.2 ] - m

a
h,=h-a=45-5=40cm

Luc nén thing F = ppy.c-A
F-= 1’—{%5—8-[1,82 (0,2+2 ><0,4;|;)2 +2%x1,8(2,2+0,2-1,8- 0,2)] =60,9kN

F =60,9&N <y,Ry, iy, b, =0,75x600x400 = 180kN
Vay méng khong bi nén thing, tdc chiéu cao méng h = 0,45m
dat.
d) Tinh cot thép
- Theo phudng canh dai a
1,2(108-42,7)
2,2

p =427+ = 78,75 kN/m?

M =L (20ae +p) = 1(2x108+78,75)x1=49,12 kNmim

M, 4912000 _ oo o

0.9R, 1, 0,9x225x400

2

Dién tich cot thép A, =

Chon d12 @ 170 |
b-b, _18-02_

- Theo phuong canh ngdn b: L, = 5 5 0,8m
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2 2 ' 2
_ M. 2421000
Dién tich ¢t thé = = = :
1€n c P A, 0, 9Rs'ho_i 0,9x225x 400 299 mm
Chon d 12 @ 200
n !
|
.
g Ty
A | gl ! /F’
tNA
2 |
o : L
/ .-
R N ‘I‘imzono
]
1100 ]| 1o | ¥ 2200 -

B6 tri c6t thép mong

Bai tgp 3.2. Lay s& li¢u bai tap 3.1. Hay xdc dinh vi trf méng so véi
cot d€ phan lyc dat nén c6 dang phin b§ déu. .

Gidi: Goi G 12 trong tim ddy méng b
d la khodng cdch tir trong tim day a <T;
méng G d€n trong tim cda cét. N "
Momen tai trong tim ddy méng <}'\"_ &
f=M°-Q°h-N°d G

Dé€ phén lye d4t nén dudi ddy méng c6 dang phén b& déu thi 43
léch tam e =0 hay M$ =0.

M; = (7*5"°i4155‘3°"d) =0; = d=0,158m

. V&y trong tim méng dit cdch trong tam cdt mot dogn
d =0,158m.

|
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' 3.3 MONG DON LAP GHEP

Méng don 1dp ghép ¢ thé ché tao thanh mét khéi hodc ché tao
thanh nhiéu b§ phan réi ghép lai, méng 14p ghép thudng thist ké
4681 xiing qua truc cot. '

Tinh todn méng ldp ghép tuong ty nhu méng toan khéi, cin
kiém tra ecdu tao ¢t thép ¢ hdc méng. Hoc méng c6 thé dit & cao
hoic thap.

Céau tao hdc méng : héc méng cé dang hinh céc. PH sdu cia doan
cjt chén vao hdc phu thude vao 46 léch tdm e, =M /N .

« Khi e, <2k  (h, - chiéu cao ciia tiét dién cdt) thi dp chdn siu
khong bé hon /i ; chiéu day thanh bén cta héc méng a, khéng bé hon
h15.

» Khi ¢,>2.h (h, - chiéu cao cia ti€t dién cot) thi dé chon sdu
khéng bé hon 1,42, ; chiéu day thanh bén ciia héc méng a, khong bé
hon A /3. Chiéu day cia tdm duéi héc méng khéng bé hon 200mm.

A
r 75 8,

Chén biétdng miéc cao '

-cﬁlci'uta_o

Hinh 3.5 Cdu tao héc mong
3.3.1- Tinh méng cé héc & cao
3.3.1.1- Truing hop nén diing tam
Chi tinh cét doc b3 tri xung quanh héc méng, cot dai dat theo ciiu

tao.

Toan bd cdt thép doc b3 tri xung quanh hdc méng 1a

S 2! s

ac

véi: R, - cung 43 chiju nén tinh todn cia bétdng
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A=bh -bh, ©(350)
A - dién tich tiét dién thanh h8c méng
Kiém tra nén cuc bd
N spy.R, b h, (3.51)
trong 46: ¢ = 1 khi nén ddng tam,;
4= 0,75 khi nén 1éch tdm

y= bl hé sé nén cuc bd ‘ (3.52)
b.h,

Néu diéu kién (3.51) khéng théa médn thi phdi gia ¢ phén cd
moéng & dudi chin cdt bang cdc ludi cft thép ngang.

-
L &

. E

Hinh 3.6 Tinh c6t doc cho héc méng cao

3.3.1.2- Truimg hop nén léch tém
Tai mat trén cia'héc méng c6 N, M, @

Do léch tAm cia lyc doc e, =—
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 Khi ¢,<0;3h,, tinh A, va A] cda trudng hgp ciu kién chiu

nén léch tam .nhéz A = A =§%
trong dé Z,=h,~a' ;e=e,+Z,12

8, =0,5(bh? ~byh,Z, )
« Khi e, >20,3Ak,: nén léch tdm lén
x > 2a’ thi

A=A =N(e—ho+d)

RSZS

o

v
c-|$>

tim cda vang nén.
Dién tich ving bétoéng chiu nén
N
Ay = R,

Hinh 3.7 Tinh c6t thép cho hée méng cao nén léch tém

(3.53)

(3.54)
(3.55)

(8.56)

- Khodng cdch tif mép ving nén cia tiét dién dén trong

(3.67)
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: i

Khi x <20’ thi | : *

A,=A;=R£(h Z ,—1] | (3.58)

o — &

Kiém tra nén cuc b tai chan cét, theo didu kién (3.41).

Tinh c6t dai: cot dai b3 tri trong hdc méng duge tinh todn theo
diéu kién cuong 49 trén tiét dién nghiéng. K&t qui cho biét trong
thanh bén cda hdc c6 thé xuit hién khe ndt nghiéng, phan héc méng
thanh hai phdn quay quanh truc qui ude K ¢ cudi vét nit nghiéng.
Truc qui ude cdch truc cdt mét doan y. Tinh theo cudng dé vé& mémen
trén tiét dién nghiéng vi lyc cdt trong da sé trudng hgp déu khéng
gdy nguy hiém cho tiét dién nghiéng. Pidu kién cudng 46 vé mémen
ddi véi diém K

M+Qh,-Ny < R, A,-YZ (3.59)
N .
fb~—o
h 4 R_F..
Yo .P-.'_’ -—I;z zl
SN 3z
P \vé&t nit nghiéng
o

Hinh 3.8 So dé tinh c6t dai
Tir 36 it ra B ;
Az M +Qh, — Ny

. (3.60)
szzl
ndy
trong d6: A, =n.—% d, - duong kinh c6t dai
Khoéng cdch y Iy theo thyc nghiém :
=0,7e, khi %{;,‘gﬁg_ L (3:61)
ko . k.
y=-2£ khi e, 2-_22- . ; wf (3-?2)

" cho hdc méng cao nén lach tam.
Khi e, <A, /6, cbt dai 44t theo cdu tao
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g.4 MONG BANG

Cé loai méng béng du6i hang cét va méng bang duéi tuong.
Chiing gidng nhau vé hinh ddng nhung khéc nhau vé s¢ a8 két céu,
sy lam viéc va cfu tao cdt thép. C4 hai c6 thé thi cong toan khdi lin
ldp ghép. '

3.4.1 Méng biing duéi hang cjt

C#u tao méng biing dudi hang cjt: thudng ding khi khoang céch
gilla cdc cot bé, chiu tai 16n dit trén nén dit yéu.

Trén mit biing méng biing c¢6 thé thi€t ké theo phuong dgc hodic
theo phuong ngang cia nha thanh nhimg dai riéng bigt. Hodc b6 tri
déng thdi theo ca hai phuong ngang va doc giae nhau, hic nay.goi 1a
moéng biang truc giao. '
Méng bing lam viéc gidng nhu dim lién tuc, chiu phdn lye cia
dat nén. Tiét dién ngang ¢6 dang chid T thuian ho#c chit T ngugc.
Phan bin cinh 1am viéc nhu ban conson ngam vao sudn chiu uén
theo phuong ngang. |
Cé8t thép ngang chiu luc trong cdnh q > 10, @ = 100 - 200mm va
ddu thanh phdi udn mdc.

Cét doc trong sudn bao gdm cft dit trong suon va c6t dit trong
cdnh (cdt phin b§ trong cdnh). Trong méng kiu cha@ T ngugc, cit
doc phia dugi duoe dﬂt trong pham vi sudn (khodng 70%) va trong
cdnh (khodng 30%). P& ting 43 cing cho méng, nén thiét ké méng
v6i ham lugng c6t thép thap nhung khong dugc bé hon gid tri Misin-

Cé&t dai b4 tri trong sudn duge tinh todn tir dléu lnén lue cit
gidng cdu kién chiju udn va 4 2 6. o

- Khi bé r@ngsuan b, <400 thisﬁnhénhcﬁtdml&n22 klu
400<de800 t.hln 23 va khi b,>800 thin 24

- Khi méng ¢6 chidu cao h > 700 thi phax dat thém cot gid (18y
theo qui dinh).

Mong bang dudi cft thudng duge’ thlét k& c6 doan conson 8 hax
d4u va chidu dai doan d6 duge xdc dinh sao cho mOmen cia eonson
khéng 16n hon mémen cdc nhip gia.




Hinh 3.9 So dé cdu tao mong bang
a) Méng bdng truc giao; b) Méng bdng mét phuang

3.4.2 Tinh méng biing duédi cft mjt phuong
Trinh ty tinh méng bang duéi cdt:

] 1
=N, 1N NJ™27%
e T
Y L :
i Sty A ‘

g

h
.‘- ) Gy 'Ml
ar2 1+ a2
-{ E -S| L, ! } L, k c
! f'- -1 N" < .
AL —— Taicao inh
L af? L ar - G4y mong
1 1 1

Hinh 3.10 So dé tinh méng bang mét phuong
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3.4.2.1- Xac dinh kich thubc cia méng
X4c dinh so bd kich thuéec ddm méng
- Chiéu rong cia ddm méng

by 2 by +100mm

(3.63)
- Chidu cao cia ddm méng
1 1
Ay =(2+2,5)b; hosic h L 3.64)
i = )dOCd(sm)m (
L_ - khodng cdch trung binh giila c4c tryc cft
- Chiéu cao cdnh méng A, :
Xdc dinh tir didu kién cdnh khéng dit cst dai va c6t xién
1,4R°
h, z— (3.65)
‘0l beb
Chiéu cao cinh méng M =h, +a (@ = 50 — 70mm) (3.66)
Théng thuéng chon h, =2h/3 : (3.67)
Goi G la trong tim ddy méng.
Momen tai trong tim ddy méng G
n n "
M; =ZM,F ¢Zth¢ZN:y,. (3.68)
1
M
sz ; & = f (3.69)

Trong d6:
- khodng c4ch tif trong tdm ddy méng dén lyc doc tha i
h - chidu cao cia d4m méng. | |
Xéc dinh bé réng cia méng.
a/ Né&u chi c6 mémen téc dung theo phuong canh dai a:
Néu e <a/6 : biéu A8 dng sust phin lyc 44t nén c6 dang hinh
thang thi A, dugc xdc dinh tir diéu kign:

ph = IX [1+G"’ ]slzR‘ 1 H (3.70)
f a
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n Mt‘ . |
Trong dé: N¢ = ZNf ;e = # (3.71)
i

e; - db léch tim do tdng tdi trong tiéu chudn tdc dung & ddy
méng theo phuong canh a. _ J

it =N (372)

a

1a tdi trong tiéu chudn phin b§ doc theo canh a.
Thay (3.72) vao (3.70) dugc

[ (4
‘%(1 . 6:" ] SL2R -y H (3.73)
X [
a
’ “Ym !

k - hé sd an toan.
Méng nén ding tim thik = 1,0 ; méng nén léch tam thi & = 1,2.

be,

v;=1+—2<12 ;néu y,>1,2 thi 14y bing 1,2 d€ tinh.

a
b/ Néu chi ¢6 mémen téc dung theo pl';u'o'ng canh ngén b:
Tinh A cing ti diéu kién (3.74), bé rong moéng xde dinh theo

c ] —
br—— 4 [1 e -y, H )] (3.75)
Z(‘VIRC _TmH) q ’
M ‘ '
Trong d46: ¢° =—If—; &= Nt: - @9 léch tdm cia tdng tdi trong tiéu
chudn tdc dyng tai ddy méng theo phuong canh ngdn b.
. Gec ‘
=] 2512
Yy=I+ b

(3.76)
¢/ Néu méng chiu tdc dung ciia mémen theo hai phuong

X4c dinh A, tif diéu kién

Ne(. 6, B¢, | |
Pliax = ——| 11 —0a 4 }51,-2 -y H (3.77)’
ot Af( a b m ‘ 1
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Trong d6: ¢, - 4 léch tam theo phuong canh a
ef, - 46 1éch tim theo phuong canh b

Chi thich: Cédc cong thdc trén duge xdc ldp véi gid thiét méng
c6 45 léch tam nhé ca hai phuong @ va b.

Sau khi tinh dugc Ay, phéi kiém tra lai diéu kién

¢ <12R°

max —

3.4.2.2- Tinh lin
P lin S : Diéu kién S < 8, =80mm (3.78)

3.4.3 Phin loai mong

Dya van dic trung dd cing, ngudi ta chia cdc loai méng cong
trinh ra lan . ba loai: méng cing, méng cing hitu han va méng mém.

' Méng cing: dic diém cla méng nay 1a bi€n dang cia méng Tt
nhé so vdi bién dang cda d&t nén (46 cing ciia méng 16n hon d6 cdng
ciia d4t nén). Khi chju tai trong, dudi ddy méng c6 hién tugng phén
b6 lai 4p le. Dé tinh todn don gidn, cé thé xem dp luc phan b8 du6i
ddy mong tui 1 theo qui lugt dudng thing.

Mong m m: 1a loai méng c¢6 khd ning bién dang cung cip véi
bién dang cu: dit nén (dé cing cia méng nhd hon 46 cing cha dét
nén). Ap lyc uéi d€ méng lic nay phén b& hoan toan gidng nhu téi
trong tdc dung trén méng. ‘
Mong citng hitu han: 1a loai méng cé tinh chidt trung gian gida
‘méng cing va méng mém. Khi chiu tai trong, 4p Ivc dudi ddy méng
ciing c6 hién tugng phén bd lai nhung theo qui luit khdc, khing
giéng nhu cdc loai méng cing. Tinh todn loai méng ndy trén nén dat
duge xem nhu tinh todn céc két cu dit trén nén dan héi.

D€ phén biét méng cing — méng mém cb nhiéu céch, c6 thé dua
vao:

" o Phan loai méng dua vao chi s§ minh ¢
: 2 3 3
_Q-p)RE L | E,L
4(1-n3)EI ER3

(3.79)
Trong dé:

h, b, L - chiéu cao, bé réng, chidu dai cda dai
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E,,u, - médun bién dang, hé s8 Poisson cia dit nédn
E, p - médun dan hdi, hé s& Poisson cGa d4i.

Déi cimg khi¢ < I ; ddi mém khi ¢ > 1

D&i ngdn khi I <t <10; dai dai khi ¢ > 10

¢ Bd cimg cia ddm

Buge xdc dinh biing théng s6 d§ manh A

fC b '

A=4—2 .
4Er : (3.80)
Trong dé:

E, I - médun dan héi, mémen khdng uén cia tist dién méng;
C, - hé 53 nén; b - bé rdng ctia méng; L - chiéu dai cia méng

- Khi AL<§: méng tuyét d6i cing - Ung suit phan bé theo
duong thing.

- Khi :"EdLs::: méng cing hitu han.

- Khi AL > x: méng mém.
Thyc t€& tinh todn khi AL <#/2 c6 th€ xem méng tuyét déi cing.
Cé thé xem méng 14 méng aing khi théa didu kién sau:

x | EI ‘
Lys— Jb-kd | | (3.81)

EI - 4% cimg cia tiét dién- ngang cia mdng
b - bé réng cla méng
- hé s6 nén.

bE?}
k =o,2s+—-°—- (3.82
4 A -p*Er - @ ,)

p = 0,20 hé s8 Poisson
L; - khodng cdch trung binh giita cdc cot.

Chii thich: hg s6 nén C, c6 nhidu phuong phdp tinh, xem “Gido
trinh Nén - méng”.

Trong 46:
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13.4.4 Tinh méng cing A
b:
oot
-

i b by b, |

+
—]
h ps
2203: \/ o/
. T +
4

Hinh 3.11 Mat cdt ngang cia mong bang

3.4.4.1 Phan luc ddt nén
Xem méng nhu 12 mét dam lién tuc, chiu tdc dung cda phén lyc

dat nén, cdc gi tya la c4c cot (nhu ddm san 14t nguoe).

n
N,=>'N; (3.83)

1 _

n n n

Mp=Y M+ Qh+) Ny (3.84)
1 1 1
M .
f
e =—1 (3.85)
(4] Nf
N
N, N, 2
55 R XY k&
—f— cao trinh mat moéng
fep— b4t
A 1 Y -
& k h (chiéu cao mong)
1 S M 1 | caotinh ddy méng
4 a2 G2y a 1
1 L]

Hinh 3.12 So dé tinh mong bdng
Kiém tra didu kién: p., <I,2R°. Tuy theo do léch tdm e, ma
Puw X4c dinh theo (3.86), (3.87) ho#c (3.88).
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N
Khi ¢, <a/6: Pmax = —L(I + Ee;'l] <1,2R* (3.86)
Af a
2N
Khi e,=a/6: p_,_= _/IL <1,2R° (3.87)
f
_ 2N,
Khi ¢, >a/6: Pmax = <1,2R* (3.88)
(5 -e)
Khie, < a6
P ~
 EEER
Khi s, = a/6
N!’\LL P-.
Khie, > 2%
<oy
(a = yM > 0,75) P
l a-y ,. y L
T 1 1
Hinh 3.13 Biéu dé phin luc ddt nén
3.4.4.2- Tinh ddm mong
— P = (Pray + P2
| T P’w.b | |
P b /L
c L L, c d b, I
T — 1 ? 1

Hinh 3.14 a) So dé tinh ddm mong  b) Bdn cdnh

Tinh ndi lyc: M, @ trong dim méng bing cic phuong phdp co
hoc’két ciu hay dung cdc chuong trinh tinh két cfu vdi su ho trg cia

may tinh.
Tinh cét thép
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Cét doc: TU c4e gid tri M & nhip, & g6i :

Tigt dién & nhip: phin cénh nim trong ving nén, nén tiét dién
tinh todn la tiét digén cho T.

Tiét dién & goi: ti€t dién tinh todn 1a tiét dién ch nhét.

C6¢ dai, c6t xién duge tinh todn tir lyc cdt tai cdc gdi, sao cho
dam b3o didu kién cudng d6 trén tiét dién nghiéng chiu M va Q.
(tinh c6t thép clia ddm méng c6 thé tinh ti cdc chuong trinh tinh cot
thép véi sy hd trd cia mdy tinh).

3.4.4.3 - Ct thép trong bén cénh

Cét theo phuong ngang cia méng mét dai c6 bé rong & = 1mét.
Sg d3 tinh 1a didm conson (xem cinh méng ngam tai mép diam), chiu
t3i trong 1a phén lye d4t nén phén b déu:

Py = (pmax + ptrin)"2 (3.89)
Momen ciia ban cdnh
2
M=p, % (3.90)
B& tri cét thép
(Chi y: Cot thép doc, c3t xién bo tri trong dim méng ngude vdi
‘ céch b tri cot thép trong dam san

C 5t thép chju kéo - J
\ ———————
_[A Cat xién ;

Hinh 3.15 Vi tri cot thép chiu kéo trong ddm mong bang

— N —————

3.5 TiNH MONG (CUNG HITU HAN) MEM

Du6i téc dung ciia tai trong, méng c6 dd cing hitu han s& bi uén
kém theo cdc chuyén vi ngang va thidng dding cia dat nén. Céc
chuyén vi nay khong nhiing chi phu thugc vao dic tinh bi€n dang E,
va p, cia d5t nén ma cdn phu thude vao 46 aing cia méng. Khi tinh
tosn loai méng nay theo nhing 1y thuyét tinh todn két cdu ddm va
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ban trén nén dan héi la hop 1y nhat.

Riéng viéc tinh todn ddm trén nén dan héi cing c6 nhidu
phuong phdp tinh dya trén céc mé hinh nén khédc nhau, M3i phuong
phdp c6 wu, khuyét diém va pham vi 4p dung nhit dinh, do d6 khi
thiét k& cdn phdi n{m vitmg d€ van dung phuong phdp tinh cho phi
hgp v6i thuc t&.

Hién nay c6 th€ chia lam ba nhém cd ban sau:

3.5.1- Dya vio 1y thuyét bién dang cuc by (mé hinh E.Winkler):
Co ch& mé hinh biéu dién bing quan hé
P =k.S, (391
trong d6: P, - dp lyc cia nén tai mét diém b4t ky: k; - hé 88 nén;
S; - 44 lin hay chuyén vi dan héi theo chiéu thing ding.
Phuong phap nay duge dang trong cdc trudng hgp sau:
- Nén d4t 1a ban ho#c d4&t yé&u.
- Méng béng giao nhau.
3.5.2- Dya vae Iy thuyét nén bi€n dang dan héi toan bé (mé
hinh M.L.Gorbunov - Poxadov)
Theo 1y thuyét ndy, quan hé giita 4p luc dudi ddy méng va do
lin cda nén dat dugce biéu dién qua bidu thdc
Stey = (o) H Zey 5 0
B F -8 +(y-n)
Phuong phdp nay chi nén 4p dung trong mét s§ irudng hop sau:
- Khi nén d4t c6 tinh nén it va trung binh.
- Khi 1ép dat c6 chiéu day chiu nén 16n.
- Khi tinh todn c4c loai méng ban, méng hinh hép...

(3.92)

3.5.3- Dva vao Iy thuyét nén bién dang tdng hop

Xét ca bi€n dang dan hdi cuc bd va bi&n dang dan héi toan bd
cia dit nén. Tuy nhién vi mde d¢ phic tap cia loi gidi, do d6 phuong
phép nay ft duge 4p dung trong thyc t&.

Hién nay, d€ tinh k&t cfu ddm trén nén dan hé; ngudi ta dung

phuong phdp sai phan, phuong phdp phdn t¥ hau han két hgp véi
mdy tinh dién tG d€ tinh todn méng trén nén.dan héi.

l
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|
'3.5.4- Tinh méng theo 1y thuy&t nén bi&én dang dan héi cuc bd

Dung phuong phép sai phdn- d&€ tinh todn:

Nbi dung cia phuong phép nay 12 chia d4m chiu udn chiju tai bt
ky thanh n doan bing nhau, quan hé giita 45 vong y, momen ubn M,
lyc cit @ va tai trong g duge viét duéi dang sau

dty M. dy_ Q d'y__ ¢

dy M, e¥__= .- == 3.93
2 EI’ di® EI’ dx* EI ©.99)
aQ d’M
e _ g = (3.94)
T g 72 g
Trong dé:
g=p+q (3.95)

p - phan lyc dudi ddy dim
g - tai trong ngoai phén b& trén chiéu dai cia ddm.

Ding cédc phuong trinh sai phén a€ gidi bai toan.

Phuong phép sai phén c6 thé tinh todn c4c loai ddm cé d0 cing
bdt ky trén dat nén c6 hé s§ nén thay d8i, cdc loai ddm giao nhau,
ciing nhy cdc loai ban trén nén a4t c6 d6 cing thay ddi theo qui lujt
bat ky. '

Tinh méng theo ly thuyét nén bién dang hoan toan (phuong
phép cda M.L.Gorgunov — Poxadov): 12 mot trong cdc phuong phap
duge si dung rong réi vi quéd trinh tinh todn don gian, dﬁng-é,zic
bang tra. -

. Tinh todn ddi cing va ngdn: khi t <10

Cit ddi ban c6 chidu réng b = 1lm dé tinh. Cdc ndi he
Pey, QM (phan lyc cia dat nén, lyc cdt, mémen cia dai), cb _f.hé
xéc dinh theo cédc biéu thic don gian ung vdi cdc trudng hop khi ¢6
tdi trong phén bé déu g, luc tap trung P, mémen tap trung M theo
cédc bidu thide sau.

Céc biéu thic tinh todn ndi lyc cla céc dai cing va ngin.
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D':::j a p -
Tt 88 ndi Iye (kN/m?) (kN - (kNm)
Pry®kN/m?) Pq 55. M
| Q(E)(kN) Qbiq +QP 6_? ,

trong 46: 5,Q,M - tra bing phy lue phy thuje vao:
- Chi 88 ménh ¢ '
- - Chi 58 hoanh 44 khéng thd nguyén:

& =x;/1 d8i véi tai phan b& déu

o, =a; /] 451 véi tai t4p trung va mémen tap trung

- Géc toa d¢ & giwra dai; I - nia chidu daj cda dai.

N&u trén dai c6 nhidu lyc tap trung hojc mémen t4p trung thi

tinh riéng cho ting trudng hap tii réi say dé cdng lai theo nguyén 1y
cong tdc dyng. '

« Bdi todn tink dém

Néu chidu rong cia dim nhd, bién dang theo huéng ngang cé
thé bd qua, déng thi khi a=§>7 thi ddm duge tinh theo bai tofn
khéng gian. _
trong d6: - ni¥a chidu dai cia ddm; b’- nira chidu réng cia ddm

Chi 58 46 manh theo phuong canh dai cla méng

‘- ‘=.E, 1% |
201 - p2)Er _

Dua vao chi s8 manh ¢, cda ddm, ¢é th€ phan ddm ra 1am ba

loai: ddm cing, ddm ngdn va ddm dai.

(3.96)

- Dém citng, néu t; <50 hofc 0,5<t<1 va a<20 (3.97)
* Ddm dadi, n&u thda man cde didy kién sau:
-Khi 0,01 <B<0,15thia> T (3.98)

- Khi 0,15 < B < 0,30 thi A > 2
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-Khi 0,30 < <0,50 thiA > 3,5

v fZEI(i—2p2) .
b b 4 I.

t d"_ ———— — ] =3___._._..—-— " —_ a— . . 9
rong dé B AA L bE. A 3 (3.99)

Tinh dim cing: M.I Gorbunov - Poxadov da thanh lap cdc bang
tinh cho hai trudng hop lyc t4p trung v4 mémen tdp trung dit & gida
* ddm. Cée trudng hop khéc déu dua vé hai trudng hgp trén. -

M.I Gorbunov - Poxadov da thanh l4p bang tinh cho hai trudng
hgp: Lyc tdp trung P, dit & gita dim, mémen tdp trung M, cing -
dat & gida didm. Cdc trudng hgp tai khéc déu dua vé hai dang trén.
Xic dinh cdc tri s8 ndi lyc cia ddm d6i v6i hai trudng hgp co bdn
trén theo cdc biéu thic trong bang sau.

Tri 56
dilyc| P Qp) - Mg S@ toow
Dang tai tron _
- F > A Ry
R) Po"'f' thPﬂ M o‘Pol SD"E':—T 0
_ M = M = 1-.2 P,
M a L3 bl " X
A t_pa,,. 2 Qom 7 M .M, 0 280om E, I

Trong d6: Sg,. &0y, - duge ky hiéu 14 46 luin va géc xoay cia ddm &
tiét dién khdo sét. o '.

Céc tri 58 B, Pon» @0+ Qon» Mo» Mon, So. 1890m - PHY thuge
vao &; ,=3;L va o =é duoc tra trong bdng phu luc sdch Nén méng.

Trong biéu thdc trén 18y ddu (+) Ung véi cdc ti€t dién & vé phia
nia dim bén phai, cdn dfu (-) dng vdi céc tiét dién & vé phia nda
ddm bén trai. _

P& c6 thé sif dung cdc bdng lap sdn ddi véi tai bat ky, ta sé
chuyén tai trong d6 thanh tai trong tuong duong gém mot luc tép-
trung va mdét moémen tdc ‘dung tai giita ddm, réi 4p dung céc bidu
thitc cho & bang trén. Trong trudng hop nay cac tri 8 ndi luc duge tinh
theo biéu thnfc sau :

P . _ M, - o
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Qs = +Q,P, + 5.,,,.%& - Q) (3.101)
Mg, =M Pl+ M, M +M, (3.102)
Tri s6 @,, dugc xdc dinh nhy sau:
- D6i véi nita ddm bén phai  Q,,,=Y p. -p, (3.103)
- Déi v6i ntia ddm bén trai Qupe=2 P, (3.104)

véi: Z p; - tong tai trong ngoai tdc dung & trén doan k& tit ddu dim
bén tréi dén tiét dién ddm tinh todn.
Tri s6 M,, tinh nhu sau:

- D81 v6i nita ddm bén phdi M, = > M, + I M, (3.105)
Sau khi tim dugce biu d8 mémen va luc cit cda méng, tién hanh
tinh ¢dt thép, bé tri cdt thép tuong tu nhu da trinh bay & phan trén.

Hién nay viéc tinh méng bang tuong 46i don gidn, nhd cdc
chuong trinh dugc 14p trinh trén mdy tinh. '

3.6 MONG BANG DUGI TUGNG

Mong bang dudi tudng c6 thé thi cdng toan khéi hoic 14p ghép.
Thuong 14 tdm phing hodc ¢6 mdi dde i > 1/3.

O nhing noi dat khong déng nhat, d€ han ché kin khéng déu,
tang d¢ cung cho méng bing cdch thiét k& thém suwon doc.

N Tudn
Tudng Tudng
- Méng Q

84n méng

Hinh 3.16 Mong bang dudi tudng
Né&u xem tudng chiu lyc ¢6 4 cing rat lén trong mit phing cia
né, thi méng bang dudi tudng chiu lyc chi lam viée chiu uén theo
phudng ngang nhy mét conson ngam tai mép tudng. Cot thép chiu
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lyc dat theo phuong ngang, cot phan bé theo phuong doc. C8t thép
trong susn néu cé chi dit theo cdu tao.

Tinh méng bing dudi tudng.
Cét theo phuong ngang mdt dai ¢6 chiéu réng b = 1m d€ tinh.

b,
b,
IN ]
h Nim| M 27
i | P, 1P 1ee,
mmn

,

Hinh 3.17 So dé tinh méng bdng dudi tuong

3.6.1- Xac dinh A;:Xem méng chiu nén diing tim
N;
R® -y, H

Ap = (3.106)

véi @ = 1m, tim b. Kiém tra A, (tuong tu nhu méng don chiu nén
diing tdm ho#c léch tam).
8.6.2- Xac dinh chiéu cao méng
Ti didu kién méng khong dat cdt dai — xién
Q<0,6y,Ryh, (3.107) .
Trong dé:

. Q - lyc cét tai tiét dién nghiéng xudt phét tir trong vung kéo
va cach mép tuong 0,6h.

Néu nén diing tim Q = (b-b, -m% (3.108)
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. P _
Néu nén léch tdim Q=(b-b, - h)—é"% (3.109)
véi: P, - 4p lyc nén d4t tinh todn
P +P
P =\—-1%; h,=h-a (3.110)
Thudng chon trudc A, sau d6 kiém tra theo (3.107).
3.6.3- Tinh cét thép ban day
Xem bdn ddy ngam tai mép cia tudng
Mémen M= pb2’ (3.111)
Trong dé:
Néu nén ding tdm p=P, (3.112)
Néu nén léch tim p=fg—"2pﬂ (3.113)
Cét thép A, = M (mm? /1m) (3.114)
0,98 A,

Bai tap 3.3. Thiét k&€ méng bang vdi cdc s§ liéu sau

Tir két qua t3 hop ndi lue khi giai khung, chon cdc cip néi lue

nguy hi€m nhat tai cdc chén ¢t nhuy sau
Kich thudc tiét dién ngang cdc cot 500x500
CotA M, =547kNm, N, =322,9kN , @ =0

CotB M, =567kNm, N,=1594,8kN, Q, -156,3kN
Cét D M, =186,5kNm ,N, =379.3kN , Q, =100,2kN

Hé s0 tin cdy trung binh »n,_ =115

Céc sd lidu dia chat duge tém tit sau:
Méng duge thiét k& bétong B15, ct thép:

Cot thép d>12: R, =280MPa ; d <12: R, =175MPa

Giai
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N! N? . N3 Nl
o N o e e e S
—— — e
A B o] D
} 5m 1[ 6,05m 1L 5.8m ‘|.
N, N, N, N,
o o M e . e
—_—— ——me —_— —
Lim | 5m L 6,05m L 5.8m | imi -
- A L

e gt 2
x L 2 y
7%, 9,425m 9.425m %’—
So dé tinh méng bdang

1- Xde dinh kich thudc mong
Chon so bd bé réng méng b = 2,4m
Chon doan conson ¢c=1m
Chiéu dai méng a=1+5+605+58+1=188m
Chidu sau chon méng  H = 2,5m, chiéu cao mdng h=1m

- Téng tai trong tinh todn tai trong tdm ddy méng:
N, =3 N, =3229+1594,8+763,4+379,3= 3100,4kN

Ny
= Nj =—L =2699kN
n,

m

- Téng mémen tinh todn tai trong tdm méng
n n n
M;=Y MY Qht) Ny,
1 1 1

M, =[(54.7+5667+176,2+186,5)+(166,3+ 23,8+ 100,2)x1 +
+(-362,0x8,425 - 1594,8x3,425 + 763,422, 625) +
+(379,3x8,452) ] = 2155,34kNm
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_ M,
= Mf ==L -1874 ,26kNm
nm
Xdc dinh cudng 49 d4t nédn dusi ddy méng
th mlm L Dctc
ml-—m2k,,_.--11,,b 24m hm 25m
Ddy méng ndm trong 16p 2a ¢6 ¢ = 0,95kN/cm?2
=12° tim duge: A = 0,23 : B=194; D =442
Yu = 9,26kN/m3
v = Zv,-h,- _13x1,899+1220,926 _, £ 39N/

2,5

11x11

= R°= [O 23x2,4x9,26 +1,94x2 5x14 ,32]=128,4kN/m?

vOi R =128,4kN/m?, tinh lai bé réng moéng.
D§ léch tam:

M7 1874,26 18,85
(4 f 3 a s
= = =0,695m <« — = 22229
% N: 2696 <

Biéu 48 phan lyc d4t nén c6 dang hinh thang

N'-‘ c N (4
p;,,x=—f(1+6iJ f(1+6" ]51 2R -y, H

Af a axb
N‘ ¢
a a
b=bh—> ¢
1,2R® -y, H
] Get 6x0,695
di: k=12 =l+—2=]+—2 " 122512
v W, + ” + 18.85 >1
chon y,=12
-12 143,02x1,22 ~2.018m

1,2x128,21 - 2x25

V4y b = 2,4m da chon ban d4u chap nhén duge.
* Chiéu cao cdnh méng
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600 |
=]
=]
-
ﬁ‘—
g |8
-ﬁl— -
o
Q
(]
2400

k
1

Y .

Kich thudec tiét dién ngang cia moéng
Chon bé rong ddm mdng b, theo diéu kién sau:
b4 =(0,45+0.55)h = chon b, =600mm
b; =b, + 100mm

D6 vuon cia ban cdnh b, = b_zb" =0,9m

- Chiéu cao cdnh méng xdc dinh tif diéu kién, cdnh khéng dat
cot dai va cot xién
by, = 1,4xR°b  1,4x128,21x0,9
1= =

=0,22m
R, 0,75

- Tir didu kién cdu tao: h, = %h

Chon chidu cao cénh méng h, =0,6m

2- Kiém tra d¢ lun dudi ddy méng

Ung suéit trung binh tiéu chufn tai ddy méng
Nf+y,H 4958

€ = =109,59kN/m?>
A 118524 "

Ung suat gay lin
o g = 0% — v, H =109,59 - 2x25 = 59,59k N/m*

0s =k x0q, V61 ky=f(22)
I‘J'l"ng suit bin than d&t nén tai ddy méng
Ohm =1820,8 + (18 - 10)x0,5 + 9,29x1,2 = 29, 5kN/m?®
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Ung sut ban than d&t nén dudi ddy méng
- Obti =Opm + ik

Tinh lin bing phuong phdp téng 16p phén t6: chia dit nén dudi
ddy méng thanh timg 16p k; <b/4, h,=0,5m, tinh ung suit cho tdi

diém c6 vung dnh huéng H,, ¢é: o, Sé“"ﬁ

‘ / N
Lop 2a - 34 + 0
/ Gl ]
/ 3 /I
3
; -52
Lép 3 +— P, P,
+
7
/ (A
/ 9 |
Lop 4 / 10]
-B6 / 11]
] / 1
N // i
Bdng tinh cdc gid tri ing sudt
g ot a % Gy
. = b ko
BiEm tinh ) () b 5 ovnt)
0 0,0 26,51 7,854 0 1 59,59
1 0.5 34,14 7.854 0,21 0,939 55,96
2 0.9 37,84 7.854 0,38 0,964 51,49
3 1,4 42 86 7,854 0,58 0,747 44,51
4 1,8 47,88 7.854 0,79 0,655 39,03
5 2.4 52,90 7,854 1 0,520 30,99
6 2.7 55,91 7.854 1,125 0,443 26,40
7 3,2 60,81 7.854 1.3 0.428 25,50
a 3,7 65,71 7.854 1,54 0.364 21,69
9 4,2 70.61 7,854 1,75 0,325 19,37
10 4,7 75,51 7.854 1,96 0,291 17.34
1 5,2 80,41 7.854 2.2 0,264 15,73
12 57 85,31 7.854 2,36 0,246 14,86
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Tir bdng tinh cdc gid tri ing sudt trén, chi can tinh lin cho té6i
diém 5 la da,

Céc gid tri can tinh la

1
Py =op = E(sz.’-z‘ + Cpyi)

Py =0y +0, =

Tong dé hin

SZSZ

811
I+g,

"Xhi

K&t qué thi nghiém nén ¢d két

1 . 1 '
-2-(°'au'-1 +0p )+ E(qu +6,)

Cau tai P :
0-25 | 25-5 5-10 10-20 | 20-40 | 40-80
{ Kerr?) & : :
LOP 2a
Hé sé rédng ,
. 0,802 0,778 0,735 0.678 0,626 0,565
LoP 3
Hé sé réng. : |
] . 0,682 0,665 0,636 0,602 0,568 - 0,525
LOP 4
He si S 0653 | 0625 0,592 0,560 | 0,520
Bdng két quad tinh lin cé két
Lép b P , P ‘ s;| . e 5
(m) (kN/m?) (kN/m?) . . (m)
1 0,5 31,83 89,61 0,799 0.744 0,015
2 0.4 35,99 89,72 0,797 0,744 0,012
3 0.5 40,35 88,35 0,677 0.643 0,010
4 0.5 45,37 87,14 0,675 0,643 0,011
5 0.5 50,39 85,40 0,665 0,644 0,006
6 0,3 54.41. 83,11 0,662 0.646 0,003
7 0.5 58,36 84,31 0,648 0,634 0,004,
8 0.5 63,26 86,86 0,646 0.632 0,003
9 0,5 68,16 88,60 0,643 0,631 0,004
10 0,5 73,06 91,42 0,64 0,630 0,003
11 0.5 77.96 94,50 0.637 0,628 0,003
12 0,5 82,86 98,06 0,635 0,626 0,003




300 | CHUONG 3

b6 lin cua méng
S=3"8,=0,076m =7,6cm <[ S, =8cm] théa

3- Phén loai méng
Chi s& d6 mianh caa méng ¢ (M.I.Gorbunov — Poxadov)

t=(1—u2)nEoL3 ~103(LJ3

s(1-2)Er  E\R
Trong dé: :
E,- médun dan héi bién dang cia 44t nén:
E,=p I+,
a
2
pogo 2
1- Ko

n, - hé s& Poisson cia dit nén.
P4y méng ndm trong ldp 2a 12 16p sét pha:
= p, =0,33 0,37 = 0,35

*2xo,352
1-0,35

€€y

B=1 =0,623

- chi sd nén lin

a=

Véi méu 2-1 ¢6 Ap = 10kN/cm? £,=0,735; €,=0,67
1+0,735
0,735- 0,678
E=24x10°kN/fem?*; L =¢ = 18,85m

h=1m
£ _10.189.66 (18,85
2.4x10%% 1

t > 1 - méng thude loai méng mém

E,=0,623 10 =189, 6kN/em?®

]=5,293

4- Hé 36 nén

Tit quan hé p = kS = k=§

p = 59,59 kN/cm? : 4p luc gay lin tai ddy méng
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S = 7,6cm: do lin cia d&t nén tai tdm ddy méng

= 5959 _ag0rN/m®
0.076

5- Xdc dinh néi luc ciia méng

a) DAm méng: dang phdn mém Kricom -

I 1 11

O] [O) ® |
R 5 1 6,05 i 58 L1
T 1 1 1 1

So dé ddnh s6 phdn ¢

Bang két qua tinh todn
KriCom Sotfware Version 1.2

Mémen quén tinh I =464m*

Bé réng ‘ b=24m

Hé s6 nén k = 780 kN/m?

Médun dan héi cia bétong B15  E, =23x10°MPo

Hoanh d¢ Do vong Lyc cét Momen

{m) (m) (kN) (kNm)

0,000 3,970E-02 1,582E-03 7,908E-09
0.100 3,992E-02 " 1,586E+01 7,923E-M
0,200 4,014E-02 3,181E+01 3,175E-00
0,300 - 4,036E-02 4,7B4E+01 . 7.157E-00
0,400 _4,058E-02 © 6,397E+01 1,275E+01
0,500 4,080E-02 8,018E+01 1,995E+01
0,600 4,102E-02 9,648E+01 2,879E+01
0,700 4,124E-02 1,120E+02 3,925E+01
0,800 4,1456-02 1,293E+02 5,136E+01
0,900 4,167E-02 1,459E+02 - 8,512E+01
1,000 . 4,1B9E-02 1,625E+02 8,054E+01
1,000 '4,189E-02 - 2,004E+02 1,352E+02

. 1,500 4.296E-02 - 1,158E+02 5,610E+01
2,000 4,402E-02  —2,920E+01 1,975E+01
2,500 4,50BE-02 5,955E+01 2 725E+01
3,000 4,613E-02 1.504E+02 7.964E+01
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3,500 4,716E-02 2,433E402 1,780E+02
4,000 4,815E-02 3,382E+02 3,233E+02
4,500 4,906E-02 4,351E+02 - 5,165E+02
5,000 4,986E-02 5.336E+02 7,586E402
5,500 5,049E-02 6,336E+02 1,050E+03
6,000 5,088E-02 " 7.346E+02 1,392E+03
6,000 5,088E-02 - 8,602E+02 1,959E+03
6,605 5,088E-02 - 7,375E+02 1,476E+03
7,210 5,040E-02 - 6,153E4+02 1,067E+03
7.815. 4,956E_02 - 4,948E+02 7.313E+02
8,420 4,849E-02 - 3,766E+02 4,678E+02
9,025 4,725E-02 - 2,612E402 2,750E+02
9,630 4,953E-02 - 1,489E 402 1,511E+02
10,235 4,455E-02 - 3,983E+01 9,422E+01
10,840 4314E02 6,585E +01 1,023E402
11,445 4,169E-02 " 1,681E+02 1,732E402 -
12,050 4,019E-02 - 2,668E4+02 3,050E+02
12,050 4,019E-02 - 4,966E+02 3,811E+02
12,630 3,866E-02 ' 4,055E402 1,197E+02
13,210 3,710E-02 - 3,179E+02 - 8,990E+01
13,790 3,556E-02 © — 2 340E+02 - 2,498E4+02
14,370 3,410E-02 -~ 1,535E402' - 3,620E+02
14,950 3,275E-02 - 7,632E+02 - 4,285E+02
15,530 3,152E-02 - 2,095E-02 ~ 4,511E+02
16,110 '3,043E-02 6,945E+01 - — 4,315E402
16,690 2,947E-02 1,386E+02 .~ 3,710E+02
17,270 2,862E-02 2,057E+02 ~ 2,711E+02
17,850 2,785E-02 2,700E+02 - 1,327E+02
17,850 2,785E-02 — 1,084E402 5,375E+01
17,950 2,772E-02 ~9,730E+01 " 4,347E+01-
18,050 2,759E-02 - 8,628E+01 3,429E+01
18,150 2 746E-02 - 7,532E+01 " 2.621E+01
18,250 2,733E-02 - 6,440E+01 1,923E+01
18,350 '2,720E-02 - 5,354E 401 1,333E+01
18,450 2,707E-02 ~ 4,273E+01 8,518E-00
18,550 2,694E-02 ~3,197E+01 . 4,784E-00
18,650 2681E-02° | -2,126E+01 © 2,123E-00
18,750 2,668E-02 " - 1,080E+01 5,298E-01
18,850 2,655E-02 0,000E+00

0,000E +00
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6- Tinh c6t thép

Tir két qua ndi lyc tinh cdt doc, c6t dai

Phdn t2: 1, 2, 3, 5: ti€t dién tinh todn la ti&t dién chi nhat .
(600x1000) :

I
Phén ti 4: tiét dién tinh todn la tift dién chi T (2400x0,45, -
600x1000).

Cot dai: chon ¢6t daid8, n=4;d6, n=4
K&t qué tinh cdt doc, cdt dai duge tém t4t trong bang sau.

Bdng tinh c6t thép doc

Phin ti | Tiét dign "::I:I":)" (mbm) (n:';) (r:r::z) A, chon
Nut dau 135,2 600 950 516 5430
2 Nhip 758,6 600 950 3136 5430
NGt cudi 1392 600 950 6426 15430
NGt ddu 1952 600 950 10560 15¢30
3 Nhip 467.8 600 950 1858 4420
NGt cusi 305 600 950 1185 4420
Nut d4u 381,1 600 950 1448 | 24¢30 + 2420
4 Nhijp -451,1 600 950 1788 2430 + 2420
Nt cudi -371 600 950 1446 2g30 + 2420
Bdng tinh cét dai
. . Q b h s chon
Phintir] Nt | o) | mm | (mmy | " (,::z, o) | oy

1 Nutcudi| 162,50 | 800 950
NGt ddu | 200,40 | 600 950
2 Nhip | 338,20 [ 600 950
Nut cudi| 73460 | 600 950
Nutdiu | 86020 | 600 950
3 Nhip | 376,60 | 600 950
NGt cudi| 266,80 600 950
Nut dfu | 496,60 | 600 950
.4 Nhip | 153.50 { 600 950
NGt cudi| 270,80 | 600 950
5 Nitddu | 108,40 | 600 850

28,3 300 300
28,3 300 300
28,3 300 300
50,3 218 200
50,3 159 150
28,3 300 300
28,3 300 300
28,3 268 250
28,3 300 300
28,3 300 300
28,3 300 300

A R E A E A E A R A AR A E RN
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Tinh c6t thép cdnh méng |
Xem biéu d8 4p luc dudi ddy méng c6 dang phén bé déu

N
p-2r_ 31004 o skN/m?
A, " 2,4x18,85
oy 27740000 _ 4 006; &=0,006

~ 0,928, 5x1000x5507

0.006x0,9x8,5x1000x550

- =104mm?
A 280 mm

chon: d12 @ 200
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3.7 MONG BANG GIAO NHAU | .
0 Al UL r "

N — AL -
L0 A

] 4 B-B
] ‘P a
canh [ sudn
e n
>2oc¢ : L
+¥——-b-—--—--}- A- A

Hinh 3.18 So dé céu tao méng bang giao nhau
'~ Méng bang giao nhau 1a mqt hé ddm trén nén dan hdi lién két
v6i nhau § cdc di€m nit. R rang trong viée tinh todn cdc méng
béng giac nhau ¢é mét edch tinh don gidn nhat la tdch riéng ra ting

bing d€ tinh todn. Do d6 kho khén 16n nhét & day la phan ph01 cac
tdi trong cho cdc bang. o

Xét tai mgt nut bAt ky. Tai céc nit c6 tdc dung cia luc B,
modmen theo phuang doc 'M,,, mémen theo phuong ngang M,,
. Ll._IC doc P, dufqe phin’ phéi thanh
P, téc dung 1én bang ngané. '
B, téc dung ién bing doc
. Momen M phan phm thanh_
- M, mémen uén birng ngang.
M:. mémen xodn bing doc.
+ Mémen M,, phin phéi thanh

M;, momen uén béng doc.

M; mémen xoédn bing ngang.
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a) NGt 1 b) |

ST I

/4]
A

Hinh 3.19 So dé hé méng bdng giao nhau

Nhu viy mdi nit c¢6 6 dn s6. Néu toan b méng ¢ n nit, thi sg
c6é tdt ca 6n 4n s&. Tai mdi nit ta viét duge 6 phuong trinh cén biing

P=P,+P, va p, =p, (phin lyc nén hai phuong bing nhau)
M, =M, +M va géc xoay udn (doc) = géc xodn (ngang)
M, =M;, + M;, va géc xodn (doc) = géc udn (ngang)
va ta thanh 14p hé 6n phuong trinh dé tim 6 4n sé.
Trong thuc t€, chi ding mdy tinh dién ti mdi lap va gidi dugy

hé phuong trinh niy. Nhung dé van chua phdi 12 1gi gidi chinh x&
vi vin dya vao gid thiét tich riéng tilng bang tinh riéng ré.

N&u ban ¢6 chuong trinh tinh hé ddm tryc giao trén nén dar
héi, thi nhd mdy tinh giip ban tim ndi lyc trong ting bing mjt cécl
nhanh chéng. '

Véi cdch lam nhu trén vin cdn nhitng khuyét diém nhu:

- Tai vi tri hai ddm giao nhau phin luc d4t nén ting gép doi.
- Chua xét dén d6 cung tai phdn giao nhau.
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- Chua xét dén énh hudng l4n nhau gida hai bing thdng goée.

Vi thé thuong xem nhu tai chén cdt, hai méng giao nhau lién
k&t khdp, tir d6 s8 dn s§ s& gidm di trén co sé mdmen theo phuoy
nao thi méng theo phuong d6 chiu. Vay van dé con lai 1a vidc phéan
chia t3i trong ding cho hai méng giac nhau tai dé, s0 An 86 cudi
cing la n tuong dng véi n cot.

D¢ gidi bai todn nay phai viét phuong trinh chinh téc trén co sd
phén lyc p; tai cdt i theo hai phuong la bing nhau. Tuy nhién, viéc
gidi hé phuong trinh kh4 phic tap khi dung cdc cong cu tinh todn
don gian.

Trong trudng hgp théng thudng c6 thé tinh todn bing cbng cu
don gidn d€ gidi hé méng bang giao nhau, v6i mic 46 chinh xdc ¢6
thé ch&p nhan duge, c6’ thé dung phuong phdp tinh don gidn nhu
sau: .

- Xem 4p lyc duéi ddy méng phén bd déu (trén toan bj dién tich
ddy méng).

- B qua mémen xoén do sy tdc dong qua lai gilla cdc ddm theo
hai phuong.

- Tir didu kién cén béing 46 lin § diém giao nhau 4é phén phéi
tai trong truyén tir cjt xudng cho hai ddm giao nhau.

Xét hai truong hop:

- .

y | b) y
. Hinh 3.20

- Déi véi dam chiu lyc tap trung dat & diu ddm thi
. , 2P
° bS (3.115)
- Péi vdi ddm chiu lue tdp trung dit & gida ddm thi
P

ya ==
2b8 (3.116)
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Trong do:
- 46 vong tai diém dat lue P;
b - bé réng cGa méng

4EI

béc trung dan héi clia méng. S vy

k - hé s6 nén.

CHUONG 3

(3.117)

Chii y: cdc codng thifc trén chi 4p dung cho ddm dai vé han, véi
[/S>n (véi mdt 4% chinh xdc &i dung c6 thé lay 1/S > 2). Néu thudc

loai dim ngan thi can phéi cé nhing diéu chinh thich hgp.

» B6i v6i niit 1 (H.1.19a) cdch phéan phéi nhy sau:

b, S,
P P+P,=P
| p __ P
b, S, 25,8, 2b,8,

| 5,5 b,S
Tedétacé: P=—"L1__p; P ——22—-P
clac ! bJS +b282 '2 ISI +b28

Dé’z vdi niit 2 (H.1.19b) cdch phan phéi nhu sau:
P

b,. 5, P, P,
P+P,=p; L
| T2 25,8, 2bS
bzasz C
45,S b,S,
Tudétac: P=—— a2t _p p.__5S 4
' o 4 b5+, TS, b5,

Dd'z vdi niit 3 (H 1. 19c) céch phén phéi nhu sau:

b, 5, .

P, _P
P+P=pP; 21 -9 2 .
1*72 58, “BS, .

b,, S,

(3.118)

(3:.119)

(3.120)

(3.121)

(3.122)
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Tﬂdétacé‘. P1= .l‘bISJ P' P2=

b,S, +b,8, '

Sau khi phan phéi tdi tai tdt cd cdc nit clia mit béng méng
biéing giao nhau. Nhu vdy dé biét duge céc lyc thanh phédn trén mdi
bang, ching ta lai tién hanh tinh toén riéng cho timg bing mdt
(ngang, doc) vdi cdc tai trong téc dung tuong dng, tuong nhu tinh
méng bang mdt phuong da trinh bay phén trén.

P - (3.123).

3.8 MONG BE |

Moéng be duge cfu tao theo kidu bin phing, ban c¢6 sudn. Vige
chon kidu méng phu thude vao so dd két ciu cong trinh, tri s6 va dic
tinh phén b3 cla tai trong, kha ndng chiu lyc va tinh chit bién dang
cta dat nén. .

Méng b2 bin phdng gidng nhu san. n&m lat nguoc cdn méng be
cé sudn tuong ty nhit ban san 1at nguge, ban cdnh c6 thé nim phia
trén hoic phia dudi. '

‘ Viéc tinh todn méng bé mét cach tuong d6i chinh xdc ti€n hanh
theo 1 thuyét tinh bdn trén nén dan héi c6 k& dén do cing chdng
udn cia két cdu méng. o

Bai toén tinh badn trén nén dan héi, di bdn c6 tiét dign chd
nhit, tii trong la phan b8 déu trén todn bo bdn 1a rat phic tap (da
12 gidi gdn ding). Theo ly thuyét tinh ban trén nén dan hdi, khi bdn
¢6 chidu dai va chidu rong khdng sai khéc nhau phiéu 14m thi trang
th4i ung suit — bién dang cia bén s& bi€n d8i ci hai phuong. Trong
ban xuft hién mémen uén M,,M, va cd mdmen xodn M, . Gidi bai

todn bing hé phuong trinh vi phén dj véng cia bén, thong qua as
ciing tru (D) cda ban, d3i véi hé toa d6 vubng gée.

Viéc gidi bai todn nay bing céng cu thd so rét khé khin. D& c6
th€ gidi bai todn nay nhanh chéng phdi cdn dén su hd trg cia may
tinh dién tu.

Véi mitc d§ chinh xde c6 thé chép nhén dugc, viée tinh méng bé
ding phuong phdp tinh don gidn nhét 14 xem &p luc dudi ddy méng
phéan b8 déu rdi tinh méng b2 nhu ban san lat nguge. Phuong phép
nay cho phép tinh todn don gidn nhanh chéng, tuy nhién két qué
tinh todn cang gin véi thye t&€ khi d§ cing méng cang 16n va téi
trong tdc dung tif cdc chdn cft chénh l¢ch khéng d4ng ké.
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/ —Ii cot ] dédm B

|, +- b) ‘gﬁm A
N4 . G -
cit 1
hy
c) A-A

Hinh 3.21: So d6 cdu tao méng be

a, b) M@t bdng mat cdt mong be c6 suon
c) Mat cdt méng bé bdn phdng

P& nang cao 43 chinh xdc cia phuong phdp nay, khi thiét ké
méng be mit bing thi cdng nén bé tri 44i xdng, sao cho téng hop lyc
cia toan b§ cong trinh tring véi trong tdm cta méng. Thyc t€ didu
nay rét khé dat duge, tuy nhién véi @6 chinh xdc viva did c6 thé chép
nhén sy chénh léch cda tdi trong téc dung lén cdc ¢t khong 16n hon
20% xem 4p lyc d4y méng c6 dang phén bd déu. Bin chit nhat duge
xem 13 bdn cing khi chi 86 46 manh s cia ban:

_ SuApa.Eo(l— nz) 5-4_0
- ER(1-p2) b

(3.124)

trong d6: E,, p, - médun bién dang, hé s§ Poisson cda d4t nén;
' E, p - mbdun dan héi, hé s6 Poisson cia bétdéng (u = 1/6);.
a, b, h, - chidu dai, chiéu réng, chiéu cao cia ban chi nhit
Ar=ab (3.125)
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3.8.1 Tinh méng be bin phing (san ndm 14t nguge)
"Chidu day cia ban chon A, = (% +.15)L |

L — khodng cdnh giita cdc cft. Nhdm ddm bdo badn méng cé dd
véng nhé. Khi chon A, cdn kiém tra theo (3.124) d€ bdn thuge
loai ban cing.

o Xde dinh dp luc ddt nén duéi ddy méng. Goi

- N, M, M,, Q,, Q;, - luc doc, mémen theo phuong x,
moémen theo phuong y, ltc cdt theo phuang x, luc cdt theo phuong y
cha tai trong tinh todn tai chan cdt tha i cla céng trinh, tit- két qua
t6 hgp bat lgi dé tinh méng.
- Nf, M, M, @, & - luc doc, mémen theo phuong x,
mémen theo phudng y, luc cit theo phuong x, luc cit theo phuang y

cla tdi trong tidu chufin tai chan cét thd i cha cong trinh. Ta cé:

NE= 11% (3.126)

-G (X, Y) - trong tAm cia méng.
Trong tdm G cia méng cdng trinh duge xdc dinh theo

x5, y.5 (3.127)
Ay Ay

trong d6: S,; S, - mdémen tinh cla méng d3i véi tryc toa 46 xOy,
theo phuong x, phuong y
A; =ab - dién tich ti€t dién cha méng.

Lyc doc, mémen cia tdi trong tiéu chudn tai trong tdm ddy
méng: ’
n

N; =) Nf (3.128)
1
Mg = iNf.Y + i(ug + QG hy) (3.129)
1 1
M5 =3 NEX+ i(M,-‘; + Q) (3.130)
1 1

Kiém tra dp luc dat nén dudi ddy méng theo TTGH2
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© M. MS |
P iy = JX + IﬁYi If’ X<12R -y, H  (3.131)
f x y
Gec c '
ho#e pfna‘(min)— y 1+— > b <1,2R® -y, H (3.132)
f

trong dé: I,,I, - mémen qudn tinh theo phuong x, y ldy d8i véi
trong tdm G cia méng.

em = F M ob = Nc (3133)
San tdng hdm
V4 , *
h,
h,
C -
Hinh 3.22
Né&u khéng cé tdng him R® =m(Ab+ BH)y,, + Dc* (3.134)
Né&u c6 tdng him R° =m(Ab + Bh)yy, + Dc* (3.135)
trong d6: h=(2h +hy)/3 ; hy=h, +h 1t (3.136)
Yd

Kiém tra 4p luyc d4t nédn duéi ddy méng theo TTGH1 (khéng ké
trong lugng bdn thin méng va ddt pha).

M M
P =t =By s T8 ¥ <1 R (3.137)
AL T LT
N (1,80 , 60y -
hoéc Prax(min) = A—f(l +— . b ) £1, 2R°* (3.138)
n
trong d6: N, =ZN,- (3.139)
1
n n )
Mg = ZN,. Y+ Z(M,-x +Qyhy) (3.140)

M, = ZN X+Z( y +Qu by ) (3.141)
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il Mg (3.142)
T avin .14%
® Ny Ng |
Ap lyc trung binh cia d4t nén dudi 44y méng .
P, - f@ﬁ%ﬂ!‘.@_ <R (3.143)

e Tinh néi lue trong bdn mong (tinh todn méng tuong tu nhu
tinh san ndm 14t nguge, chia thanh cdc ddy trén cdt va gida nhip,
vdi tdi tinh todn 1a tai phan bg déu B,).

Chu ¥: cot thép trong bdn méng duge bd tri nguge so véi san
ném, trong thuc t&, do chidu day bdn khd lén nén c8t thép ban
thudng duge dit trong khdp toan bdn cd phia trén va phia dudi.
Thudng dung ¢6t thép c6 gd, ndi c6t thép phai néi so le va ndi tai
nhimg noi ¢6 néi luc nhé nhat.

3.8.2- Tinh moéng bé c6 suon

Sudn chi nén dit theo cdc truc cot, c6 thé ndim phia trén hodc
phia dudi bdn, vé phuong dién tinh todn la nhu nhau. Khi sudn ¢
phia dudi nén thiét k& sudn cé tiét dién hinh thang d€ tranh gia co
mit bén trong hé méng khi thi céng.
Chiéu day cia ban chon h, = (}-— -}—) L

8 10
L - khodng cdch giifa cdc cjt.
Chiéu cao cda sudn (dam) chon k; = (% + %]L
L - khodng cdch giita cdc cjt.
Bé rdng cda sudn chon b, = (% -:--l-)hd va b; 25, +100.

- Xdc dinh dp luc ddt nén du6i ddy méng (gidng nhu khi tinh
méng bé dang khong ¢6 sudn).

- Sau khi tinh va kiém tra 4p lyc dudi d4y méng, viéc tinh m6ng
bé ¢6 sudn dugc tinh todn giéng nhu ban san 14t nguge.




Chuong 4
s A - ~ 2 Z s |
NHA CONG NGHIEP MOT TANG LAP GHEP
4.1 KHAI NIEM CHUNG
Nha cong nghiép mot tdng duge st dung rit rng rdi trong
nganh céng nghiép, thudng dugedding 6 cdc nha mdy co khi, nha
may déng tau, nha mdy luyén kim.. Nha cong nghiép mot tdng c6 wu
diéin dé té chic van chuyén, dé t3 chic diy chuyén sin xuit, td chuic
théng gi6, chiéu sdng. Pong thoi cing rit thuan tién cho kho tang,
cdc cong trinh ndng nghiép.. Nha cong nghiép mot tdng thudng duge
thi céng 1dp ghép: ti€n d¢ thi céng nhanh, it tén vdan khuén va dan
gido, lam gidm gi4 thanh, nhanh chéng dua céng trinh vao s dung.
4.1.1 Nhing by phén cd ban cia két cdu khung nha céng
nghiép mét téng
: 7 .8 6 1-1

i O +E g
" [N 1 :
N . i 1§ '
G i3 — i q @
A ' e i ik e
.' @ el @ 910
'L o ¥ bod 5—1”
F o i it q —©
i P Pl il =
b % o 4 ©
i [ K] [ '
¥ [y ' |
o i o S
A o4 R 1| « .
% o LR B

1 - cdt; 2 - ddm cdu tryc; 3 - ddm c4u tryc treo; 4 - cdu tryc; 5 - d&m maéi; & - mai;
7 - clta méi; 8 - cénh cita méi; 9 - idng ngoai; 10 - tudng ngoai iy mang;
1 - méng cdt; 12 - clta di; 13 - cilia s8; 14 - nén; 15 - dudng ray

Hinh 4.1 Mat cdt va mot phdn mat bdng cia nha céng nghiép mét tér




NHA CONG NGHIEP MOT TANG LAP GHEP 317

4.1.2 Céc thiét bi van chuyén trong nha cdng nghiép mdt ting

C4c thiét bi van chuyén thing dung va ngang di chuyén trén két
céu nha thudng gip trong nha céng nghiép goém:

1
Vit A e— -n!

| i —— . ,'

[

4

Hinh 4.2 Cdc loai cdu truc
a) Mée cBu; b) Cdu truc treo; ¢) Cdu truc dién; d) Cdn cdu conson
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4.2 THIET KE KHUNG NGANG

Céu trye

-

Dém cdu tryc \ . i 7 /
Q (suc tryc) i
I L o
Ho i !
Lv>‘400 E
o | :'
bea [ E
T g
3, = (400 - 800) 777N i
"8y > hy é
! Méng E
: L E

e
Hinh 4.3 Kich thuge cia khung ngang

4.2.1- K&t cdu mai

Viéc chon két ciu méi tiry thube chli yéu vao nhip nha (L). Khi L < 18m
nén chon két cdu mdi 1a ddm; khi L > 18m nén chon 1a dan.

Néu l1a ddm m4i, thi c6 thé chon sg b chidu cao gita dim

hg'd.ﬁ(%+fl5-]ll, chiéu cao dﬁu dt’im hd.d:[_}-+_.];_)L’ thangl

< 20 35
thudng nén chon Ay, = 800mm . N&u 1a dan mai thi ¢6 thé chon s¢ bd




NHA CONG NGHIEP MOT TANG LAP GHEP - | 319
| .

chiéu cao gilta dan h g4 =(%—+—]§]L, khodng cdch giita cdc mit dan g

thanh cénh thugng thudng 14y bing 3m, & thanh cénh ha thudng 14y
bing 6m. ‘
D¢ déc clia mai phy thude vao vat liéu lop méi

i=(%+%§]% khi vat liéu lgp 12 panen (mai béng).

~ Cin ctf vao yéu cdu kién tric, diéu kién théng gié, chidu sing
ma quyét dinh hinh ddng va ciu tao cia mai. Cita méi duge bd tri
doc nha, nhip cita méi L, =6m, khi L < 18m; L_=12m khi L > 18m.
Chiéu cao cita mdi H,, > 2200mm.

4.2.2- DAm ciu truc

Dim cdu truc cé thé bing két cfu thép hoic bing bétdéng cbt
thép 1dp ghép. Tiét dién ngang coa dim céu true thudng la tiét dién
chir T ho#e I, kich thude phu thudc vao sde truc va nhip ddm. Nhip
dim cdu truc chinh bing bude cét. Canh ti€t dién chi T (I) cé téc
dung ting 46 aing theo phuong ngang khi chiu luc ham ngang cia
clu true. : :
Khi ddm cdu truc ¢é nhip 6m, thudng cé kich thude dinh hinh
nhu sau: Chidu cao hy= (600 - 1000), bé réng dim by = (200 - 300),
bé rong canh b, = (570 - 700). Khi thist k& dAm cdu truc cé thé tham
khio cdc s6 lidu trong béng 4.1.

_ Bang 4.1
Kich thude dim cdu tryc (mm)
Sic truc | Nhip nha . B.réng B.réng Trong
C. anh
Q (kN) L tm) c“'é: c8% 1  suon cénh “"’: M) Ligng (kN)
b by
50 - 100 12 -30 800 200 570 120 33
150 - 300 12 - 30 1000 200 570 120 42

4.2.3- Xac dinh kich fhtt&c khung ngang
4.2.3.1- Kich thudc theo phuong diing

Trong nha cong nghiép cé cdu tryc, chidu cao nha duge quyét
dinh bdi cao trinh dinh ray, la chidu cao tf mat nén dén dinh ray.
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Chiéu cao nay phu thude vao chidu cao cdc thist bi ¢d dinh d4t trong
nha mdy, vao chiéu cao cia sdn ph&m, vao vi tri cao nhéat cia mée
cfu..., duge quy dinh bdi nhiém vy thidt ké.

» Cao trinh mdt nén +00.

e Cao trinh rdy R (dd biét).

e Cao trinh vai c6t V V=R-(h . +h) (4.1)
trong dé: 7, - chiéu cao cia ray va cdc 16p dém, phu thuée vao sie

tryc @ ; tra theo bdng s8 lidu vé cdu tryc, n&u khéng c6 thé ldy
h. = 150mm)

h. - chiéu cao cia ddm cdu true, 14y theo s& lidu thyc t& sau khi
d4 thiét k& ddm cdu truc néu khong cé thé tham khao & bdng 4.1.
« Cao trinh dinh cét D

D=R+h, +a 4.2)
Trong 4dé:
hee - chiéu cao cia cdu tryc, 15y theo bang s& lidu cia cdu tryc.
a; =100 -150mm - khodng cdch an toan tinh tit mép trén cha xe
con d&én mép dudi clia dan vi keo.
e Cao trinh dinh mdi M
- N&u khéng c6 cita mdi
M=D+hy+h, (4.3)
Trong d6: ., - chiéu cao gita dan vi keo (16y thyc t&):
h,, - chidu cao cdc 16p cdu tao m4i
- Néu ¢6 clra méi M
M=Ds+hy+h, +H,, (4.4)
H;m - chiéu cao cla cifa m4i |
Chiéu cao cgt trén H,,, tinh tif vay cot dén dinh cét:
H,=D-V (4:5)
Chiéu cao cft dudi H,,, tinh tit mat trén cda méng dén vai cht:

Hcd =V+az

@p= 400 - 800: khodng cdch tif m4t nén d&n mat trén ciia méng. |
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Chiéu cao toan b cda cot: _
H=H,+H_+ag (4.6)
az > b,y (agkhdng duge nhé hon chidu cao tiét dién cdt duéi)
Chon kich thude tiét dién ngang cta ct: chi y&u theo diéu kién
chiu lue, ddng thdi phai ddm bdo cdt da dd cung dé bién dang cla

khung ngang khong dnh hudng dén sy lam vige ctia cdu tryc. Chiéu
cao tiét dién c6t dudi cia cot dudi:

h,2 % khi suc truc @ < 100kN

hy= %‘-’- khi sdc truc @ > 100kN
C6 thé chon so by kich thude cbt theo thidt k& dién hinh nhu
sau:
- D&i v6i cot bién
Cét trén b, =400 h, = 400mm
Cot dudi by =400 ; By, =600 + 800
- i vdi cot gilia
Cot trén b, =400 + 600, h,, =600
Cot gita b,y =by; h,y = 600 + 1000

Khi sifc tryc 16n, cdt 6 thé thi€t k& dang cft hai nhdnh. Kich
thudc ti€t dién ngang cia cot hai nhénh phu thude vio sic tryc, cb
thé& tham khao theo s& lidu thiét k&€ dién hinh nhu sau:

Véi stc truc 100 + 300kN thi A,; = 1000 khi budc cft 6m
hoy = 1400 khi budc 6t 12m
Véi sdc truc > 300kN thi k, = 1200 khi buée cdt 6m |
| hy = 1600 khi budc 8t 12m

Chiéu cao ti?t dién nhdnh cjt h, = 200 +« 300, khodng cdch.
gilta cdc thanh ngang 14y (8 + 10)h,, chidu cao ti&t dién cia thanh
ngang 14y bing (1,5 + 2)A,.
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Kich thudc tiét di¢n cot trong moi trudng hop phdi dém bdo vé
dé manh theo ¢4 hai phuong:

1 iEa -;Dim cdu tryc
h\"
h. :

45°
L,

oy

Hinh 4.4 Qui dinh kich thudc vai cét

Déi véi tigt dién chit nhat 6 manh Ay = Eb"— <30

Déi véi tigt dién bat ky 46 manh A= E‘Ls 139 (4.7) .
r

Kich thugc cia vai c6ot :
h, 2 300 khi sic truc @ < 50N
h, 2 400 khi sic tryc @ = 50kN = 100kN
“h, 2 500 khi sdc tryc @ 2 150kN déng thei h,2h,13
Géc nghiéng cia vai ¢t so véi phuong ngang khéng nhé hon
? va bé rfng cia vai cot ldy bing bd rong cia cot dudi.
4.2.3.2- Kich thwéc theo phuong ngang

Pat: A - khodng céch tX tryc cda ddm cdu tryc dén tryc phan
chia ciia nha

A = 750, 1000, 1250

D6i véi gt bién: truc phﬁn ch:a tring véi mép ngodi cda cot.
Déi véi cot gida: tryc phén chia trung v6i truc cét.

Nhip cGa nha L=L, +2)

L, - nhip cda cdu truc (tra bing s8 lidu cdu tryc)

Kiém tra khodng c4ch an toan giia cdu truc véi cht trén:
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Cot bién a,=A-B,-h, >260mm
Cot giia a, =A-B, ~0,5k, > 60mm
B, - ddu thia cia cdu truc.

4.3 XAC DINH TAl TRONG

4.3.1 Do mai
4.3.1.1- Tinh tai
Tinh tdi mai do mft két cdu madi truyén vao dinh cgt, ky hiéu

G, .-
Khi trong nhip khéng ¢é cda m4i 7
G, =0,5n(G, + gaL) (4.10)
Khi trong nhip cé clta méi
G,, =0,5n(G, + gaL + G, + 2g,a) (4.11)
Trong dé:

G, - trong lugng cia dan (dam) m4i
g - trong lugng cdc 16p c&u tao m4i trén 1 m?
L - nhip nha
a - buée c6t
G, - trong lugng khung clta m4di
&, - trong lugng kinh, tinh cho 1m dai doc nha
n - hé s6 tin ciy
Tri s& G, lay theo sé liéu thuc t& di chon, néu khéng c¢6 thé
tham khao bang 4.2.

Bdng 4.2 Trong lugng két cfu mdi

K&t cau mai Didm méi Dan mil
Nhip {m) 12 15 18 18 24
Trong lugng
4 7 6
&N) 1 59 7 66 9

Trong lugng cédc 16p cdu tao m4i c6 thé tham khio bang 4.3.
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- Bdng 4.3
Tal trong tié ~
° : " Hé s8 tin cdy [Tai trong tinh todn
Céc 19p ciu tao mai chuin : Ny (daN/m?
(daN/m?) )
Ldp cdch nudc 10 1.1 114
Ldp vila ximaAng day 20 12 26
15mm
Ldp cach nhiét day 50 R 60
100mm
Panen mai 1,5x6m 145 1.1 160
Cong : #270

Trong lugng khung cira mdi ldy theo thuc t&, néu khéng cé, cé
thé tham khado theo s6 liéu sau

Gy = 12 + 15kN vdi cia mdi réng 6m (ngy =1,1)
- Gy =22 + 2BEN véi cia mdi réng 12m
Trong lugng khung kinh: g, = 400 =500 daN/m (n, =1,1)
4.3.1.2- Hoat tGi méi
Hoat tai m4di do mot két cdu madi truyén vao dinh cét, ky hiéu
P
P, =0,5n,.a.L.F (4.12)
Khi trén mdi khéng ¢6 ngudi di lai ma chi c¢6 ngudi sita chaa lay
P =75daN/m?; n,=13
Khi tinh todn cdn xdc dinh chinh xdc diém dat cia G, (P,).
Tiy theo ciu tao méi lién két dan vdi ddu cft. Di€m dat lye G, tai
trong t4m bdn thép ¢ ddu két cdu mdi (thudng tring véi truc di qua

buldng lién k&t ddu cét). Theo thiét k€ dién hinh c6 thé tham khéo
vi tri diém di4t cia G,, va P, nhu sau
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Hinh 4.5 Vi tri diém ddt cia G,,, P,

Khi tinh todn phai xdc dinh P, cho tifng nhip.

4.3.2 Do ciu truc
 4.3.2.1- Tinh tai |
Tinh tdi do trong lugng ban thidn dim ciu tryc, trong lugng ray
va cdc ban dém, hgp thanh luc tap trung dit 1én vai cft, ky hiéu la
G,.
G, =(G,+a-g)n, (4.13)
Trong dé:
G, - trong lugng mdt ddm cdu truc;
g, - trong lugng ray va cdc ban dém, tinh trén 1m dai. Khi tinh
todn 14y theo s6 liéu cy thé, néu chua cé c6 thé lay:
g, = (150 + 200) daN/m
a - bude cdt
Rg = 11

Diém d#it cia G, tring véi truc ciia ddm cdu tryc va cdch trye
phén chia mét doan A.

4.3.2.2- Hoat téi

a- Hoaqt tai ding: _

Khi cdu truc hoat déng, lic cdu truc ché v4t ning va xe con di
sat vé phia dudng ray dang xét, thi dp luc mdi bdnh xe d& lén ray d
phia &y-12 16n nbat, ky hiéu 12 P;,, va.¢ phia dudng ray bén kia la
P

min *
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Ap lyc clia banh xe cdu tryc P: ., PS. truyén 1én dim cdu truc .
De ,

min -

rdi truyén lén vai c4t biing cdc lyc tdp trung D¢

max ?’

| B ! | 8 |
1 L ) —
-.._f.l. Pl K Phax '-'%I— F?naxl K |F|’1:ax = 'f'l_
P £
ALY | 27 A v
] 11 11
T~ Vai cc?t // Dédm cdu truc/
- e = 2
L a k a 1l

Hinh 4.6 So db cdu truc

Thén cdu truc thudng c¢6 bén bdanh xe dé lén ray, mdi bén hai
bdnh. Khodng cdch giita hai banh xe 14 K, bé réong than cdu truc 1A

B. Céc tri s8 Pg,,, PS5, K, B : tra trong bang chi tiéu vé cdu tryc.

Dém cdu tryc
T LY

[ B8 ‘Banh xe cdu truc

Hinh 4.7 Kich thuéc cia thén cdu truc

Trong mai nhip ¢6 mét s8 ciu tryc hoat dong. Néu méi nhip ¢
tit hai cdu truc tré 1én thi khi tinh todn cdn xét trudng hgp hai cdu
tryc lam viéc canh nhau, néu chi ¢6 mét ciu truc thi chi tinh vdi mot
cdu truc dé.
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! N’ N’
3/ .

A 74

K

Hinh 4.8 Puong dnh hudng phdn luc gbi tua va cich xép tdi

Lyc D_,, téc dung lén vai cdt chinh biing t3ng phan lyc tai goi

tua (vai cot) do cdc e PS,, di dong gay ra. P& tim D,,,, phai dung

dudng dnh hudng phin lyc tai goi tya cua ddm. Puéng &nh hu’t’lng

nay cé dang dudng thing, cé tung d9 bang 1 & gbi dang tinh va b&ng

khong & g6i tua kia. D& tim D,,, phdi xép mdt lyc Py,, nim ngay

trén dinh dudng dnh hudng.

] Dmax =nP:1ax(y1 + Y2 +y3+y4)max (4.14)

Trong dé:

n =1,1-hé so tin ciy

yo=1,%,¥3, ¥, - tung d¢ clia dudng dnh hudng phan lte goi tua

tai cdc tiét dién c6 dat lue Py, . ' _

Chi y: Ta phdi dit tdi sao cho (y; +yy+ ;3 +y,) c6 tri 58 l6n

nhit. .

Néu khi x8p cdc lyc P°  ma c6 nhing lyc dit ra ngoai pham vi

dudng anh hudng thi 14y tung d¢ tuong Ung bing khéng.

Piém dat cha D, tring vdi diém dit cda Gy cdu truc.

Ciing tuong ty ta tinh duge D, ;. dit & vai cft phia bén kia la:
Dyin = "Pnc'nin(yl +y2 t Yzt y4)max I ' (4.15)
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Hinh 4.9 Diém dgt cie D,,, (D,,.),G;

b- Luc hdm ngang

Khi cdu truc hoat déng va xe con ché vat ning di chuyén trén
cdu truc theo phuong ngang nha, khi xe con bi ham 4t ngdt, do
quén tinh sé& sinh ra lyc him ngang. Théng qua ma st giita bdnh xe
cdu truc va ray ma lyc ham nay truyén ti ray qua dém cdu truc va
truyén véo ¢t théng qua lién két giita csnh didm cdu truc véi cot.
~ Khi vit niéing dugc treo bing méc mém thi luc him ngang tinh
_theo

G
e -9+G 4.16
" 20 ( )

Khi vit niéing dugc treo bing méc cing thi luc ham ngang tinh
theo '

Ts = Q1+OG (4.17)
Trong dé:
Q@ - sic truc

G - trong lugng xe con

Lye him ngang nay coi nhu truyén t4t cd sang mét phia dudng
ray va chia déu cho hai bdnh xe cdu truc, méi banh xe truyén méot
wte: '

¢ = 0,5T¢ (4.18)
Tuong tu nhu khi tinh D_, , luc him ngang 16n nhat do hai cdu

truc chay canh bhau truyén vao cot, xdc dinh ciing tir dudng anh
hudng cia phdn lyc gdi tua cla dam cdu tryc.
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Toax = 2F (3 + Yo + ¥3 + ¥4 ) max - (419
Luc T, cé thé hudng vao cft hodc hudng ra khéi cbt, tiy theo
hudng di chuyén cia xe con.
Diém it cha T, , 14y ngang vdi cao trinh mit trén cia ddm
cfu tryc.

Hinh 4.10 Diém dat cia T, (chiéu cia Ty,, c6 hai chidu)
¢- Luc ham doc

Khi cdu truc chay doc nha djt ngdt ham lai, thi ciing sinh ra lue
hidm doc. Toan bé hic ham nay bing
nP¢
T max (4-20 .
47 10 - )
Lyc T, ndy sé truyén theo ddm cdu truc, qua cdc lién két gida

ddm cdu truc véi cdc cht khung sé truyén cho nhiéu khung cing chju.
Né&u sé luong khung ngang 16n hon 7 thi cho phép bé qua huyc him
doc tdc dung vao khung dang xét vi khi 46 lyc nay qud nhé.
4.3.3- Tai gié6 ' |

T&i trong gi6 tdc dung 1én khung nhé cong nghiép gém:

Dang phan bé déu tdc dung lén phén cjt khung xdc dinh theo -

W=nW LC. a ‘ (4 21)

Trong d6:n=13; W, % C- lﬁ'y theo TCVN 2737 1995

Dang tip trung, dat tai dinh cot (gié tdc dung 1én man, tit dinh
cot dén dinh mdi). })01 vdi mdi don gidn;
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S=nW,ka) C.h (4.22)

Tinh cho hai trudng hdp gié ddy va gié hat, véi hé s§ khi déng
C; tuong iing.

Céc hé s§ C; theo TCVN tdi trong - tdc dong 2737-1995.

Bt

Hudng gid

W, [ ‘ T[W.

Lt e i ol

Hinh 4.11 Tdi trong gié tic dung lén khung ngang
4.3.4 Do trong luong cét, tudng
4.3.4.1- Cot
Trong lugng phén cdt trén

G, =nVy, _ ' (4.23)
Trong lugng phan c6t dudi, ké ca vai cjt
G4 =nV+V)y, (4.24)
Trong d6:
n=1,1

V - thé tich cta cjt trén hoidc cjt dudi
-V, - thé tich vai cjt

v, =25 kN/m®

Diém dit cda G, vﬁ G, xem nhu dat tai chan cht trén v
chdn cft dudi. Néu G, dat léch so vdi truc cot dudi mét doan e, tk

sé gdy mdémen udn va gdy nén cho cot dudi, néu e = 0 thi chi ga
nén cho cft dudi. :
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e

Dam d& tudng—_Jd¥ G_, Gq

e=0
Ge Geg

Hinh 4.12 DPiém ddt cia G, ,G.4.G;

4.3.4.2- Tudng bao che

Né&u ¢6 tudng bao che, thi tudng sé duge xay trén céc ddm d3
tudng. Cdc dim d3 tuong duce lién két vdi cot thong qua céc chi tiét
lién két gitia ddm va bt (vi tri theo thiét ké). Trong lugng tudng va
dim 4d tudng sé gay néi lyc trong cdt (M, N). Riéng dam kiéng dugc
dit tryc tiép trén mat mong, nén chi gay ndi lyc khi tinh méng.
G, =n{V,.y, +Gy) (4.25)
Trong dé:
V,,7, =18 kN /m® - thé tich, khdi lugng riéng cia tuong
G, - trong lugng dam dd tudng

Gd =bd'hd"ylb'ng'Ld (Ld=a')

Chu thich: Trong pham vi dé én mén hoc c6 thé cho phép bd
qua trong lugng cdt va tudng. : '

4.4 XAC DINH NQI LUC TRONG CQT

Mai mét nha cdng nghiép bao gdm mét hay nhiéu khéi, phén
cich nhau bing khe nhiét do hoic khe kin. Trong méi khdi céde
khung ngang dugc lién két v6i nhau bing cdc hé giing mdi, h¢ gifing
cot, ddm ciu truc... tao thanh hé khong gian. Vige tinh. todn theo hé
khéng gian khd phic tap nén trong thuc t& thutng duge dua vé dang
khung phing 13 céc khung ngang déc ldp. Trong nhimg trudng hop
cin thist xét dén sy lam viéc khéng gian thi phdi tinh hé khéng
gian d6. '

Khi tdch ra ting khung phéng déc lip dé tinh todn ndi lue trohg
cot thi sd d6 tinh khung ngang cé dang sau: '
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Céc gid thiét tinh todn:

- Xa ngang dugc coi 1a thing, tuyét ddi cing, lién két khép véi
¢t tai cao trinh dinh cét. :

- Cjt ngam vao méng & cao trinh mit trén caa méng.

- Duéi téc dung cla tdi trong dimg, cdc khung ngang Qéu c6
chuyén vi ngang va khi khung ngang cang nhiéu nhip thi chuyén vi
- ngang ndy cing nhé. Vi viy dé don gidn tinh todn néi luc, cho phép
b6 qua chuyén vi ngang ddu ct khi nha c6 cing cao trinh, khung c6
88 nhip tif ba tré 1én khi tinh véi tai trong ding va luc ham ngang
cia cdu tryc, cdc trudng hop khdc thi khéng cho phép bé qua chuyén
vi ngang cta dau cot.

El==»

El=x El= o El= =

ST

Hinh 4.13 So dé tinh mét s6 khung ngang

4.4.1 Xac dinh ni lye khi nha cé tit ba nhip trd 1én, ¢ing cao
trinh : _
4.4.1.1- Tdi trong diing va luc ham ngang ciia cdu truc

Pugc phép bé qua chuyén vi ngang ddu ct, nhu viy cdc oot 1am
viéc dgc 14p v6i nhau, nén dugc dua vé tinh timg ot riéng theo so 48
tinh véi tdi tuong ing.

GMP,,)-—'—{ELD IHKB_ — B
Sy T

R
-»-«K BAT I
(Gy) P—f— O m :
. v
a) 77 . b ¢) > d} - e)

Hinh 4.14 So dé tinh todn cét khi b6 qua chuyén vi ngang ddu cét
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Ung véi timg trudng hop tai, dé tim duge ndi lyc (M, N, Q) tai
ti€t dién bat ky ciia cot c6 thé gidi bang phuong phép lye, chuyén vi,
hotic ding cdc bang tra 14p sin d€ tinh toén, hién nay c6 thé dung
céc phdn mém tinh két cdu véi sy hé trg cia may tinh A& gidi.

Cét trong nha cong nghiép ¢6 cdu truc chia 1am hai phan: ¢t
trén va cot du6i, cdn xdc dinh ndi luc tai cdc tiét dién sau:

. Ti€t dién I-I sdt dinh cgt. Tiét dién I1-1I
ngang vdi vai cft nhung thudc phéan cot trén. Tiét  Q _ NKPM
dién III-ITI ngang véi vai cft nhung thude phén
cot dugi. Tidt dién IV-IV tai vi tri cHt ngam véi : .
moéng (hinh 4.14e). '—4_"

D6i v6i che tist dign LI, 11T va HIIID chi Hinh 415
cin xac dinh M, N. Riéng tai tiét dién IV-IV thi cdn xdc dinh M, N
ca @ dé c6 so lidu tinh mdng. _ : =

. Khi tinh toan cin phii qui dinh théng nhat chidu duong cha
noi lyc 48 tranh nhdm 1&n khi t8 hgp. C6 thé chon chiéu duong nhu . -
hinh 4.15. ‘ :

Sau day sé trinh bay cdch ap dung céc cong thic 1ap sin dé tim
phén lyc R trong cdc lién két ngang ctia cbt, khi cft chiu- cdc téi .
trong khéc nhau. Cdc cong thuc nay thiét ldp cho trudng hop cft hai
nhénh, tuy nhién vdn 4p dung cho cdt ¢6 ti&t dién dic va cdt co tiét
dién khong déi.

A=1 M
+t
d-B T4 o qB o BB B g
H, -k sl M| oH, 1l a
-+ 1 f\ u
]
H U . K o :
Hal : | P
a) u ¢f1 - b .C) -L d) e) -L g) L- —L h)-lL

Hinh 4.16 Cdc so d6 tinh toén phdn luc ddu 1 A

Truong hop a: khi chén cdt xo;ay mit gécp =1
Phan lyc tai ddu cft '

_ 3EIl,

THE1+K+Kp)

428



334

CHUONG 4
Truong hgp b: khi dinh cjt c6 chuyén vi ngang A = 1
Phén Iye tai ddu c6t
3Ely 4.27)

THAK+K)
Truong hap c: khi ¢6 mémen M = De,; dat ¢ vai c6t do luc tép
trung D dit cdch truc cot dudi mét doan e, .
Phédn lye tai ddu cot
9 .
- 2}311{&3{1) 428
Truiong hop d: khi ¢6 luc xo ngang T dit cdch dinh cft mét doan
x4p xi 0,7H
Phén lye tai ddu cét:
R:%%l (4.29)
Truong hop e: khi c6 mdmen M =Pe, dit é dinh cot do lue tdp
trung P d4t c4ch tryc cjt trén mét doan e,

Phén lye tai ddu cot
3M[1+—1:£J _
R= 4.30

Céng thic nay chi ding cho iirudng hop tryc cét trén va truc cht-

duéi trimg nhau, khi truc ¢t trén va truc cft dudi léch nhau mét doan a
thi:

R=R, tR, (4.31)
Trong d46:
R, - tinh theo céng thuc trén véi M = Pe,;
R, - tinh theo cdng thic trén véi M = Pqg

Ldy ddu + truée R, khi € va a nguge ddu nhau so vdi truc cdt
trén. '

Truong hogp g: khi c6 tdi trong P phén b3 déu trén toan bé cot
Phén lyc tai ddu cot
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_ 3pH[1+tK +1,33(1 + K, |
81+ K + K;)

Truong hop h: khi ¢6 tdi trong p phan b3 déu & doan cft trén
Phén lyc tai ddu cdt '

. pH| 301 +K) -3+ 01 -0° +K |

R

- (4.32)

, 4.33
8(1 +K + Kl) ( )
Trong céc cdng thic trén
H 3l 1-0°1
t=2t. K=£3(4-1; K =—-3? (4.34)
H 1, Y, 0"2

& day I,- mémen quén tinh cia mét nhénh cft;
I, - mémen quén tinh cia ti€t dién phan cbt trén;

I, - momen quén tinh tuong duong cla phin cft duéi hai
nhdnh: '

Act
2
(néu 13 cot dic thi 7, 1a mémen quédn tinh cia ti€t dién phén cjt
dudi) |

A, - dién tich ti&t dién mdt nhanh cot;

1= (4.35)

n - 8o lugng cdc 6 khung trong phén cft duéi hai nhénh;

H - chiéu dai ¢dt; H, - chiéu dai doan cft trén.

Céc cong thic tit (4.26) dén (4.33) thiét 1ap cho trudng hgp cot
" hai nhénh ciing duge diing cho trudng hgp cgt déc khi d6 K, =0, con
a8i v6i cot dac c6 tiét dién khong 46i thi 14y K =K, =0.

Khi da tfnh duge phan lye & ddu cot R, viéc tinh ndi lyc trong
cde tift dién cta cot duge tién hanh nha mgt cdn son thidng ding
chiu tdc dung cda lyc tdc dung va phin lyc R tuong iung (ding
phuong phdp mit cit). :

4.4.1.2. Tinh tai mai _

Cét bign: G, dit cich truc cft trén mot doan & (néu e, khdc

khong thi G,, sé gdy ra mémen cho doan cét trén), do léch tdm cia
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tryc cot trén d6i véi truc cot dudi 1a a=(h, -k )/2.

n e,.,l i G,,,.‘L Gug
HI e — e, e, R,

—
H
Hy
-s'—. . —— 7
Cit bién Cét giiza Sd a8 dat finh tAi mai

Hinh 4.17 So d8 tinh phdn luc R

Cét gizta: chju tde dung cia hai tinh tdi mdi G,; va G,3, diém
dit cdch truc c4t trén tuong ing la e vi e,.

Néu G, =G,, va e =e; thi tdng hgp lyc cda ching dat ding

vao truc cdt trén do dé khéng gdy ra momen cho cft ma chi gay ra
Iuc nén.
Néu G, khdc G,, hodc e khdc e, thi hop luc G, =G, +G,2
vi d#t céch tryc cft trén mot doan:
ét - ‘-el.Gma“' 32.Gm2 (4.36)

m

Nhu vy, ¢ hai trudng hop cjt bién - ot gida, Iyc G, dit cdch
truc cft trén mét doan 12 ¢, (e ‘¢6 the am hofic duong, tdc diém dat
cia G, c6 thé bén trdi ho#ic bén phai tryc cbt), tai ddu cdt trén cb
mémen M =G, .ét: tn.tﬁng hgp nay phén lyc R tai ddu cét tinh theo
(430).

4.4.1.3- Hogt téi maGi

Hoat tdi mdi tdc dung l1én d4u cdt bién va cgt gida, c6 diém dit
tring véi di€m dit cda tinh tai.

Cot bien: néi lye cia hoat tdi méi c6 th€ suy ra tir két qud ndi

lye cia tinh tii mdi bing cdch nhﬁn gid tri ndi Iyc cla tinh tdi mdi
véi & 56 ylen

Cdt gida: tinh riéng cho ting trudng l;(Jp dat hoz_at tdi P, va
P m2 - ’ ‘
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. 4.4.1.4- Do c@u truc

T N

G, D, -
(Go)
a) - b) 79 c) o> | 3 3,

Hinh 4.18 So d6 tink do tdi trong cdu truc

a- Tinh tdi: Trong lugng bin than dim cdu truc

So d3 tinh todn ndi luc do trong lugng ban than ddm cdu tryc
G; (H.4.18a). Pi véi cft bién G; dat 6 mdt bén, con déi véi cot

gida do hai ddm cdu truc d4t hai bén vai ¢t 12 Gy va Gyp- Néu
G, =Gyy v € =¢; thi hi_!p luc cia ching d4t trung truc cdt, lic dé
trong cit khﬁng ¢6 mémen. N&u G, khdc G,y va e khdc e, thi
hap lye Gy =Gy +Gyo ddt cdch truc cot dudi mét doan
_—0CGu +,Cqp

G;
Phan lue R duge xdc dinh theo (4.28).
b- Hoat tdi dung cia cdu truc
« D#&i véi cot bién D, dat & mdt bén cdt va cdch truc cft dudi
mét doan ey =A Ay /2. Phin hyc R duge xdc dinh theo (4.28).
« Ddi véi cot gitta ¢é6 D,,,, VA D, 44t hai bén vai cft va

cdch truc cot dudi mot doan 1a ey = 1. Noi luc do cau tryc gly ra cdn
tinh riéng véi D, ., va Dy,ya-

(4.37)

€q

¢- Hoat tdi ngang (Iuc ham ngang) cie cdu truc

Luc ham ngang T,,, c6 th€ huéng vao hodc huéng ra khéi cdt.’
Vi viy cén phai tinh todn ndi lyc cho c3 hai trudng hop d6. Cot gita
chiu tdc dung cia hai T, dat hai bén, nhu vy phéi xét cd bén
trudng hop. :
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» DéGi véi cot bién T,,, dit 6 mét bén cot va cdch vai cft mét
doan h=h,, , phin luc R duge x4c dinh theo (4.29).

» Péi vc’ri.cﬁt gida ¢6 T,,,, va T,.., dit hai bén vai bt va cdch
vai cot doan 13 h=rhy . Noi lyc do lyec ham ngang giy ra cén
tinh riéng véi T,,.; va T, ,.o.

Néu T,,,, hai bén cdt dit ciing cao trinh thi chi cdn tinh ndi llj(l
cho mdt trudng hop réi dung két qua dé suy ra cdc trudng hop con
lai.

4.4.1.5- Téi trong gié

Dué6i tdc dung cha tai trong gié, khi tinh todn khéng duge bo qug
chuyén vi ngang & ddu cdt. P6i vdi khung cé xa ngang cing mét cad
trinh, vi cdc xa ngang duge coi 1a cing vdé cung cho nén chuyén v
cdc ddu cft la bing nhau. Ding phuong phdp chuyén vi dé tinh nj
lue.

S,

8,
vi ;[ )

Hinh 4.19 So dé tdi trong gié - Hé co bdn
Phuong trinh chinh tdc rA+R, =0 (4.38

.

trong dé: r - phén lyc trong lién két do chuyén vi cudng buc A = |
gdy ra trong hé co badn

r=rtn+rn+n

r (i =1-4) - phan lyc tai cdc ddu cot thi ¢ do chuyén v

cudng bitc A = 1 gay ra

R, - phdn lyc trong cdc lién két do tai trong giy ra trong hi

¢ ban: .

R,=8,+85,+R +R, (4.39

R,,R, - phdn lyc & ddu cdt thd nhdt, tha tu do tai trong

phin b6 W,, W, gayra
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ﬁ, Ag Ry

-1 OO—-O Ay

H |
X | L lw,
-_

® © ®.©@

Hinh 4.20 So dé tinh phdn luc géi tua - So d6 xdc dinh néi luc
trong cét R, ,R, xde dinh theo (4.32)

R, S '
A=—2%; R,=R +nA . {4.40}
.
éy RB—rzA Rc—-raA RD R4+r4A

Sau khi xdc dinh duge cde R,,Rp,Rc,Rp thi tinh néi lu'c cho

img cot riéng ré chiu téc dl_mg cia phan luc R va tii trong tuong
Ing (so 4 tinh theo hinh 4.20a, b, ¢, d).

"4.4.1.6- Trong lugng ban thén cdt, tuong

Trong lugng ban than cbt, tudng vin giy ndi lve (M, N) trong
ot. Cdch tinh vin tuong t¢ nhu truong hgp trong lugng ban thén
Jim cdu truc. N&u khéng yéu cdu mic 43 chinh xde cao ¢ thé cho
bhép bd qua ndi lite do hai tai nay giy ra.

Chu thich: Cdch tinh néi lyc trong wng c6t v ting logi td:
rong nhy trén, hién nay c6 thé ding edc phdn mém dé gidi, mo
vink tinh todn ciia ting cét duge thé hign nhu sau:

Gn(Prm)

do D, . do G,, hodcP, _
a) ' b) c)
Hinh 4.21 (Cdc dang tdi khdc cing tuong tuy)
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4.5 T HOP NI LUC

G trén ta da tinh todn dugc ndi lyc trong cdc ti€t dién caa cdt do)
ting loai tdi trong gdy ra. CAn phai t6 hgp tit ca csc loai ndi luc dé
lai d€ tim ra ndi lyc nguy hi€ém nhat c6 thé xust hién trong timg tigt
dién médi cot. Theo tleu chudn vé tdi trong TCVN 2737-1995 phén ra
" lam hai loai t8 hop: t8 hgp ¢o ban va t§ hop dic. bigt. D€ tién cho
viéc t6 hgp nén thanh lap bang.

Béng tdng két ndi lyc: cé nhigu cdch lip bang nay. Cé thé tham
khdo theo biarg mau (bing 4.4).

Bang t8 hop ndi luc: ghi lai két qui phén t8 hop (bang 4.5).
- Bdng 4.4 Bdng téng két néi luc

ttai I
H‘::ﬂ Hoat tai céu tryc Ho;zﬁ

cot III:; :::: Ti‘ih Nhip |Nhi Nhip AB Nhip BC
AB sép Ormax | Touax { Dosan | Treax { Do | Troan | D | Tomar | Trdi| Trd

faiAftai AltaiB|taiB|1ai B 1aiB[tai C|tai C
1 2 13| 4 5| 6 7 8 9 |10 |11 12|13 |14 |15]|16

Tryc
A
Bdng 4.5 Baing téng hop néi luc
T8 hgp néi lyic cd bin 1 (chinh) T8 Rgp ngi lyc cd bin 2 (phy) T8 hgy
e Tidr | NGl cho
dién | e | My Ny | Mpin o Ny | Neay s My Mo, Munin + Nig | Ny - My 'Qm
1 213 4 5 6 7 8 9 10

Cdp 1: Mdmen duong 1én nhat va lye doc tuong ing (M., va N, )
Cap 2: Momen a4m nhé nhat va lye doc tuong dng (M'min va N, )
Cdp 3: Luyc doc 1dn nhét va mémen tuong ung (N, va M,,).

Riéng tai ti€t dién chan ¢t con phai tim thém lyc cit 16n nhat
a6 ¢6 s liéu tinh méng sau nay.

T& hop co bdn I: gbm néi lyc do tinh tdi va néi luc cta mot hoa
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tai nguy hi€ém nhat. Hé s& t§ hop cd tinh tdi va hoat tai 14y béng 1.

T6 hgp co bdn II: g6in ndi luc do tinh tdi va nhiéu ndi lvc do
hoat tdi nguy hiém nhat. H¢ s8 t6 hop cho tinh tai 14y bdng 1, cén
hé s6 t§ hop cho cdc hoat tdi 14y béng 0,9.

Khi t8 hap cdn chii y cdc diém sau:

- D cho tinh véi hoat tai & mot bén cit (ddi vdi cot bién) ho#c

¢4 hai bén (cot gida) thi vAn xem 13 mét hoat tai.

- Khi k& néi lyc do cdu truc vao t3 hgp thi c6 thé xét dong thai

¢d D, Tmax hofic cé thé chi xét D,,, ma khong ké T,

nhung khéng duge chi ké T,,,, ma bd qua Dy, Vi Tpax B4y T2

ndi luc cd hai dau. Trude tign nén chi y dén D,,, sau dé 1dy ndi
lyc do T,,, cho phi hgp déu véi cip ndi luc caa t8 hgp can tim.

- N&u xét néi lyc cda ci bén cdu tryc, tic 1a ¢ Dyay V3 Thax cd

bén trdi va bén phai cda cgt thi 14y hé s8 td hop bing 0,7 461

v6i cdu truc ¢é ch& dd lam viéc nhe va trung binh, va bing 0,8

d6i véi cdu truc cé ché dj lam viéc ning.

- Khi da ké gi6 trdi thi khong cé gié phai hodc nguge lai.

Viée t8 hop ndi lyc 1a cong viéc phic tap d& bi nhdm 14n cdn

phai tim hiéu ré myc dich céch lam va tién hanh mét cdach thin trong,
chinh xic.

4.6 TiNH COT THEP

Tinh todn c6t thép cho cot khung nha cng nghiép mét tdng bao
gdm tinh cét thép cho cdt bién, cft gida, vai cbt ngodi ra con phdi
kiém tra kha nang cia coét theo phuong ngodi mit phing khung,
kiém tra ct khi van chuyén va ciu ldp. -

Tinh todn c6t thép trong cdt cdn tinh todn cho cft trén va cdt
dudi.

Chidu dai tinh todn:
Cét trén: L, =2,5H,khi tinh trong mit phing khung.
L, =2,0H, khi tinh ngoai mit phing khung.
' Cot duéi: L, =1,5H, khi tinh trong mit phing khung.
L, =1,2H, khi tinh ngoai mét phéng khung.
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Chon c#p ndi luc 4€ tinh to4n.

Dya vao bang t6 hgp d€ chon ra cac cdp ndi luc nguy hi€m nhat
(it nhat ba cip). D6 1a cdc cdp ndi luc cé tri sd tuyét dsi ciia mémen
14n nhat, ¢6 d6 léch tim 16n nhat, c6 lue doe 1én nhat.
4.6.1- Cjt bién

Cét thép trong cét bién thudng bé tri cét thép khéong d6i xdng.
DE tinh c6t thép khéng dsi ximg thuéng dung phuong phép tinh
vong.

Phuong phép tinh vong 13 cdch tinh ding din d€ tim ra ham
lugng cdt thép nhé nhat dd chiu hai cdp ndi lue c6 mémen nguge d4u
nhau. Cdch tinh nhu sau:

Tir bang t3 hop néi luc (bang 4.5) tim duge hai cip ndi lyc nguy
hiém nhat la:

- Cgp 1: Momen duong 16n nhat va lue doc tuong ing (M. va N,,).
- Cip 2: Mémen am nhé nhit va lye doc tuong dng (M, va N, ).
Vong 1: Dédu tién dung cip 1 d€ tinh c6t thép ddi xing cho cot:. ..
Sau dé dung cap 2 d€ tinh, sit dung bai tosn bist A/ tinh A
¢6t thép chiu nén da bist 1a A;p = A, tinh duge A,

Vong 2: ding cap 1, biét Al = A, tinh A,;... C tiép tuc tinh
nhu viy véi cdc vong ti€p theo cho d&n khij thdy A, x4p xi bing
A,, thi ldy theo tri s6 16n 48 b& trf cst thép cho cot dé.

Chii y: Can ki€m tra lai kha nang chiu lue cia cgt d6i véi cap 3.

(Trinh tu tinh c6t thép cho cot xem “cdu kién chiu nén léch tam”®
— K&t cdu bétong g6t thép tip 1).

4.6.2 Ct gia

Cét thép trong cot giita thudng bd tr{ d6i xing, tinh todn c6t
thép cho c6t gidta phdt xuit ti ba cdp néi luc nguy hiém nh4t.
Thudng 18y mét trong ba cdp néi lye d€ tinh cdt thép dsi x\ing cho
cdt, rdi dung két qua d6 ki€m tra khi néng chiu lye cho hai cip ndi
lyc con lai hosc tinh cho ¢4 ba cap sau d6 chon c¢6t thép 16n nhét bd
tri c6t thép cho cét.
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i 4.5.3- Tinh todn vai cét

No6i dung tinh todn gém kiém tra ch1éu cao vai cit,-tinh cdt thép
chiu mdémen, c¢ot dai - cdt xién.

4.5.3.1- Kiém tra kich thuédc vai cot

Hinh 4.22 So dé tinh todn conson ngdn
Khi vai cot c6 L, <0,9h, thi vai cdt thugc ki€u conson ngin.
Kich thude vai ot duge kidm tra theo hai diéu kién sau
P <0,8¢,,R;bl, 8in0 (4.41)
Véi 2,5R,,bh, < P < 3,5R,bh, (4.42)
Trong 4dé :
0 - 1a géc nghiéng gita dai chiu nén tinh todn vdi phuong ngang
Chiéu rong cta ddi nghiéng chiu nén [, duge xdc
dinh theo cdng thite:
l, =1, sin® (4.43)
L., - chiéu dai cia ving truyén tdi doc thea chidu dai vuon
cua congxon
@, - hé 88 xét dnh hudng cda oft dai dit theo chiéu cao conson
Py =1+ 5ap,, (4.44)

E, A, -
=" - 3w 4.45
o Eb 'y Huwl | bsw ( )

A, - dién tich tigt dién cia cdc ¢t dai ndm trong cing mét
mat phing
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8, - buée cot dai
va p < 12K Yo Fiy b, _ (4.46)
a,
P=D,, +G, | (4.47)

b - bé rong vai cét
K, =1 vdi tai trong tinh va véi cAu truc c6 ch& do 1am viéc nhe
va trung binh
K, =0,75 khi cdu tryc ¢é ché€ d lam viée ning
K, =0,5 khi cdu tryc ¢ ché do lam viéc rit ning
R;, - cudng 4% chiu kéo ciia bétong

e | -+
L
§ FoF >
N
A L S
l" \ ".
; yd N
% X 1 hy| |h \\ '7:/1 h h
150, “v? 1 av;
a) b)

Hinh 4.23 B6 tri c6t thép trong vai c6t
a} Cét dai nghiéng; b) C6t dai ngang va c6t xién

4.5.3.2- Tink c6t doe

" Mbrmen tai tiét dién 1-1 M; =Pa, (4.48) |
! Dién tich ¢6t doc '
| o, = 225M (4.49)
YoRybh,
g=1-1-%a, (450)

A - ﬁbﬁ_bb"o. 4.51)
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4.5.3.3- Cot dai

Cét ngang trong conson ngén duge d4t theo phuong ngang hoic
nghiéng mot gée 45° va c6t xién.

Khi h<2,5a, thi nén dung cdt dai nghiéng. Nguge lai nén ding
¢ot dai ngang va cot xién. Khi h > 3,5a, va P <y,R,bh, thi cho phép
khéng didt cot xién. _

Budc cot dai khéng 16n hon 150mm va khong 1én hon /4 (véi h
1a chiéu cao cia conson). Pudng kinh 6t xién khéng 1dn hon 1/15
chiéu dai doan xién [, va khdong qud 25mm.

Dién tich tiét dién ca cdc cdt xién hojc cdc edt dai nghiéng (bd
qua c4c cft dai ngang) cit qua nia phia trén cia dudng [, di tu
diém dit cta tdi trong dén goc tiép gidp gida mit dudi cia conson
véi c6t khong duge nhé hon 0,002b%, va khong duge nhé hon:

p_015%R, b.R2

L= 4.52)
Asine R,.sina (

Trong d6: ey =a, +0,3h,

@ - géc nghiéng cia c6t xién ho3c cia cét dai nghiéng so vdi mit
nim ngang :

h, - chiéu cao ¢6 ich cia conson tai ti€t dién tiép gidp véi cdt
4.5.3.4 - Kiém tra nén cuc bd

a- Tai ddu cét
N

150 Ban dém Ay Aes LuGi thép han

Izo \K‘ l . / |
3s :l: 4

b | be , ba
, 201 - hy 20 2%!; - ||

Hinh 4.24 So d8 kiém tra nén cuc bg va gia c6 ludi thép ddu cét

~
L)
R

Tai ddu bt chiu tdc dung lyc tdp trung do dan mdi, tai 46 phai
tinh todn c&u kién chiu nén cyc b$ theo
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+ Khi khéng dit ludi cdt thép ngang cdn thda miin didu kién:
N sy Ry 1oc Aot | (4.53)
Trong d6:
N=G,, + P, - luc nén cuc bd (4.54)
Ay, - dién tich chiu nén cuc b
A =b.hy (4.55)
y =1 - khi tdi trong cuc bd phin bg déu
Ry e - cudng d6 tinh todn cuc b cia bétong
Ry 1. =@ R, (4.56)
g day: o, =1

a =1 - ddi vdi béténg ¢6 cdp thdp hon B25

o= 13,5—1?-‘-’5 (4.57) - 461 véi bétdng cé caAp B25 va cao
b
hon
Alac 2 : '
¢, =322 <25 (4.58)
b' A‘loc.l

Néu (4.53) théa thi ¢ ddu trén va ddu dusi cot cAn phdi d4t cde
lugi thép ngang gia c6 (1dy theo cdu tao). Luéi nay dung day thép
d = 5 + 6mm, khodng cdch gita cdc thanh >50mm , mdi ddu cot 44t
it nhdt bdn ludi. Khodng cdch gida cde ludi tir 45 dén 100mm. Cde
ludi duge d4t trong doan ct dai 20d néu c6t doc 1a cbt tron va 15d
néu cét doc la cdt gt (d — dudng kinh c¢6t doc). Cde thanh ngoai ciing
ciia ludi phéi ndm ngoai cdc cot doc, ludi thép nén ding luéi han.

b- Khi dgt cot thép ngang bdng ludgi thép thi:

Néu (4.53) khong théa man thi phaii gia ¢6 bing céc ludi thép.
Gia cd déu cdt bling cdc lui 6 vudng d6, kich thuée 6 Iudi s,.s,,
khodng céch gilta cdc ludi la s

Kiém tra theo:

N <Ry ogAscy | . (4.59)
Trong d6: ~

Ry ea =15Ry0p + 01 Ro0, (4.60)
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A
¢, =4,5-3,5—0cl . (4.61)
A, .

9 = 3’% <35 (4.62)
oc.1 '

@, - hé s6 dién tich cta ludi thép trong ving nén cuc bd
Ay - dién tich cda bétong ndm trong ving gidi han bdi cde
thanh ngodi cing cia ludi thép va théa diéu kién:

Aloc.l < Aef s Aioc.i! (4‘63)
ey = "xA“l: :yA“""-'? (4.64)
f

n. Al - sé thanh, dién tich tiét dién ngang va chiéu dai
thanh trong ludi thép theo phuong x

n,A,,l, - 88 thanh, dién tich tiét dién ngang va chiéu dai
thanh trong luéi thép theo phuong y

s— khodng cdch giita cdc ludi thép

- PoyBesy (4.65)
YbRb +10
R, ., - cudng 49 cha c6t thép lui
1
-_— (4.66)
? 0,23 +wy

4.5.3.5 - Tinh kiém tra nén cuc bf lén vai cjt

Alf.u{ /Aloe.1
N==I0H1
200 | b | 50
hct tv

Hinh 4.25 So d6 tinh nén cuc bé lén vai cft

Vai ¢6t chiu tdc dung luc nén do didm cdu truc
Tinh todn nén cuc bd tir diéu kién:
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NSWRb.locAloc.l (4.67) 1

Trong dé:

Dam céu truc ldp ghép, Iuc nén Ién nhat cia mot ddm truyén vao
vai la:

N=05G;+D_,, (4.68)
Gid tri D_,, do P ., giyra n};ufng tinh cho mot bén ddm. Dua
vao dudng anh huong ta tinh duoe
Dinax1 = Prax (31 + ¥3) (4.69)
Bé rong cénh duéi ddm cau truc: &, doan gdi ddm lén vai la :
b, ; Dién tich nén cuc bd : 4., =b; ; &ién tich tinh todn khi nén
cuc b6 1a
Appez = (L, —20)b; (4.70)
Heé s6 ¢, |

Py _3’2:2 <25 (4.71)
1

Cuéng dd chiu nén tinh todn cyc bd cia bétong
Ry joc =00 R, (4.72)
y=0,75 (4.73)

4.7 mOT SO YEU cAu VE cAu TAO

4.7.1- Ciu tao cét thép doc

P& chon va b tri c6t thép trong cjt cdn ndm vilng nhﬁ'ng yéu
cdu vé clu tao cia cfu kién chiu nén. Khi canh cgt tit 400 trd lén,
dudng kinh ¢t doc khdng nhé hon 16mm. Khodng cdch gita hai
mép trong cia cdt thép khéng nhé how 30mm néu d8 bétdng cdt theo
phuong ngang. Cat thép doc trong cft cé thé dat sudt chidu dai cot
ho#ic c3t thép cbt trén - cjt dudi tdch roi, hic d6 et thép phin cft
dudi kéo 18n ngang mép trén vai cit con cot thép cdt trén kéo xudng

qud mép trén vai cht mft doan khéng nhé hon 30d. Khi cét thép &

mdi canh c6é trén hai thanh thi khéng nén néi tat cd tai mot tiét
dién ma nén ndi & hai tiét dién c4ch nhau khodng (20 - 30)d. Khi

chidu cao ti&t dién c6t 16n hon 500mm thi & khoang giifa chidu cao
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bhai dit thém cdt gid ¢6 dudng kinh tir 12 - 1dmm, khoang cdch gida
nai thanh khéng qua 400mm.

1.7.2- Cu tao cot dai

DPutng kinh c¢6t dai khong bé hon 0,25d, . Khodng cdch gilia cdc
»6t dai khéng qud 15d, va khong 16n hon canh bé cla cot. (d;,d; -

Huéng kinh 16n nhat, nhd nhat cia ¢6t doc). Hinh ddng chGa cdt dai
|dy theo qui dinh phu thudc vao kich thude cia tiét dién cét.

4.8 COT HAI NHANH

Khi sdc truc 16n, cdt ¢ thé thiét ké dang cot hai nhanh, khodng
edch gita truc cda hai nhanh khodng 700 - 1500mm. Kich thudc tiét
dién ngang cda cét hai nhdnh phu thudc vao sifc truc, ¢6 thé tham
khdao theo sd liéu dinh hinh sau:
Vdi sie truc 100 — 300&N thi 4., = 1000 khi bude cot 6m.

h.; = 1400 khi buéc cét 12m.
Véi site truc > 300%N thi h,; = 1200 khi budc cot 6m.

k.4 = 1600 khi budc cot 12m.
Chiéu cao tiét dién nhdnh cét h,= 200 - 300, khoang cdch gida
cdc thanh ngang lay (8 - 10)A, . Chiéu cao tiét dién cia thanh ngang
14y bing (1,5 - 2)h,, .
Kich thuéc tiét dién cft trong moi trudng hgp phii ddm bdo vé
d6 minh theo c¢d hai phuong:
Déi véi ti€t dién bat ky: dd manh A, =L, /r <139
D35i voi edt hai nhanh viée xdc dinh néi luc trong cdc tiét dién
duge tinh theo hai giai doan:

Giai doan 1: tinh todn néi lye tdng thé nhu cdt dic c6 do cing
tuong duong nhu cét mét nhainh dé xdc dinh ndi luc M, N, Q tai cédc
tiét dién. s

Giai dogn 2: xdc dinh néi luvc M,, ,N,,,Q,, trong ting nhénh
cot va ndi lyc M,;,,Q, cho cdc thanh ngang tit cic M, N, @ di xdc .
dinh ¢ giai doan 1.

Pé xdc dinh cdc néi lyec ndy, xem ¢6t hai nhdnh nhy mét khung
nha nhidu ting, dua vao phuong phép tiéu cy dé tim ndi lyc. Cdch tinh
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nhu sau:
Litc doc trong méi nhdnh
N M
N, =—tn— (4.74
nh 2 T] ¢
Trong dé6:
S ~~ - hé s8 udn doc (4.75
1-
NCI"
I,=2A,.r" ’ (4.76
A, =bh, - dién tich cia nhdnh cét. (4.77
2
P2 = ¢ — (4.78
dc
41+55
n°.hy
Trong d6:
r - bdn kinh qudn tinh tiét dién
by, - chiéu cao tiét dién nhédnh cét
¢ - khodng cédch gira hai true nhdnh
n - 86 lugng cdce 6 khung clia cot hai nhdnh
Khi cd hai nhdnh cing chiu nén thi:
Luc cAt trong mdi nhanh cot tai tidu diém
Q., =0.5Q ' (4.79
Mémen udn trong mbi nhdnh § vi tri thanh ngang
M, =0,5Q,,.S = 0,25QS (4.80
Mémen uén trong thanh ngang
M, =2M,, =0,5QS (4.8]
Lyc cit trong thanh ngang
Q,=QS/c (4.83




IHA CONG NGHIEP MOT TANG LAP GHEP 351

c

]
Il
0

V.
/

+ /
0 | // %
ot hai nhanh . —+—'=——{'-
Hinh 4.26 Biéu dé M trong nhdnh

va thanh ngang cida cét hai nhdanh

Khi ¢6 mét nhdnh chiu nén, mét nhdnh chiu kéo thi nhdnh chiu
én sé& chiu lue ¢it nhiéu hon. Thién vé an toan coi nhdnh chiu nén
thiu 0,8€ va nhdnh chiu kéo chiu 0,2Q. Tir dé6

- Trong nhdnh chiu nén

Q. =0,8Q (4.83)
M, =0,5Q,,S =0,4QS (4.84)
- Trong nhanh chiu kéo
Q. =0,3Q (4.85)
M,, =0,5Q,,S =0,15QS (4.86)
- Trong thar;h ngang
M,=0,8QS va M, =0,3Q8 (4.87)
Q =QS/c (4.88)

4.9 XAC BINH NOI LUC KHI KHUNG CO SO NH|P NHO HON BA
HOAC NHA LECH CAO TRIiNH

Khi gip nha c¢6 s6 nhip nhé hon ba, khéng cho phép bé qua
chuyén vi dau cft ké ca tai ding vi tii ngang hodc nha c¢6 dinh cot
léch nhau thi chuyén vi ngang & cdc dau c¢ot khdc nhau sé khic
nhau. Viéc gidi ndi lyc trong trudng hgp nay sé phic tap hon do ¢6
nhiéu dn s§ hon khi dung phuong phdp chuyén vi so véi phuong
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phép lue, thudng dung phuong phép luc d€ giai.

Hién nay cdc chuong trinh tinh todn néi lyc véi sy hé trg cia
mdy tinh dién t& phdt trién rdt manh meé, viéc gidi ndi luc cd
khung ngang nha cong nghiép bat ky khong may khé khiin. Sau d4
s& trinh bay cdch mé hinh héa va tinh todn ndi lyc cia khung ngan;
nha c6ng nghiép mét ting, ba nhip léch cao trinh lam vi du.

4.9.1 Gia sit khung ngang ¢é ba nhip khae nhau, léch cao trinh
va sde truc & ba nhip khic nhau

Trinh tu tinh nhu sau
4.9.2 Xic dinh kich thude khung ngang.

4.9.3 Xie dinh tii trong (giong khung ngang cung cao trinh)
Vi tri diém dat, do léch so vdi truc cot tuang img (tuong tuf nhu phar

‘ o
/@i‘j

/\Lj—i_ 1

\ o
P
~N

e
T
®

Hinh 4.27 Mdt cdt ngang nha

K&t qui tinh todn tii nén tém tit trong bang tdi trong tdc dun
nhu sau:
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Badng 4.6 Tdi trong tdc dung
D& l&ch tam (m)
Cotbién Cot gida

Logl tdl trong Do 16n (kN)

Gm‘!
Prn‘-
sz
Pm2
Gas
Gd2
Dmax1
Dimin1
Dmuz
Dmir|2

Tmmﬂ
Tenaxz
Ga
Gea
Gy

G"‘1 G,

Pm ' Gm Gd ' Dmu

|| Pm11 l I 2 2 H,
T'““l GC‘L Gd1: Dma:1 Tmaxz
D ‘ Gd,- Drnu., —Tr:“‘
Hd
Gy Ge, |
77 N 4 +—
Cot bién .. Cdt gida
Hinh 4.28 So d8 tdc dung cda tdi trong duing va luc hdm ngang
4.9.4 Tii trong gid

Cén tinh cho hai trudng hop gié trdi, gi6 phdi. Céch tinh tdi
trong gié xem lai phdn trén. K&t qua tinh tdi trong gi6 xem so 48
sau. ,
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W, W,
- O
w' qZ | (\_ | q3
-0 > W,
Q. e
—— — b
Hinh 4.29 So dé tde dung cda tdi gié
4.9.5- S¢ d6 tinh

Phuong phédp tinh khung ddng tin cdy, nhanh chéng va thong
- dung hién nay la theo phuong phdp phin t& hiu han c¢é sy hd trg
cia mdy tinh dién td. So 46 tinh, chia phdn t& va ddnh s§ nit nhu
hinh trén. C4c phan conson cé thé cit bd réi thay thé bing mémen
va lue doc tdc dung tai mit. Do ¢d cot bién va cot gida dédu cé léch
truc cia hai phan cft trén va cdt duéi nén chd ndi hai phdn td cot
duge thay thé bing mét phdn td nim ngang. Thuc t& sy truyén luc tit
¢bt trén xudng cdt dudi 1a lién tuc, chuyén vi cda hai diém niit cda
phin td néi gdn nhu nhau, hon nita d6 cing don vi ciia phén ti¥ nay
rit lén. Nén c6 thé xem d9 cing cia phin ti nay 1a vé cing.

8 El==14

12
6 ‘ 9

4 El==213 7 6 10 o1 El == 15 16
3 \ 8 12
3 5 14 15
11

1 Elzw 4 7 El=w 10

5
1 77 779 13

Hinh 4.30 So dé phén chia niit va phdn ti

4.9.6- Gidi khung tim ndi lyc
Can gidi riéng cho timg trudng hgp tai. |
a) Tinh tdi: Chat toan bd tinh tdi 1én so 45 gdm: Tinh tii m4i '

G, , trong lugng dam cdu truc G,, trong lugng tudng xdy néu cé, con
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trong lugng ban thin cdt khéng cdn phdi dua vao vi chuong trinh
tinh c6 sin.

b) Hogt tdi mdi: Cén xét riéng cho ting trudng hgp: Hoat tdi
mdi tdc dung ¢ nhip 1; nhip 2; nhip 3.

¢) Hoat téi ding cia cdu truc gdm cdc trudng hgp sau

d) Ho:.zt tdi ngang cda cau truc gém cdc trudng hop sau

e} Hoat tdi gi6: xét hai trudng hop gié trdi, gié phai

Cédc truong hop chdt tai: tinh tdi va hoat tai xem (H.4.27).

Trudong hop tai 1 (Tinh tai)

G, l G,
1 1
‘ El=w l
°| k) I DT O |-
, El=x El=w
l G,, Gu'l le3 G,,,3I

® ® |

Truing hop tai 2 (Hogt tGi mai nhip AB)
El=zw

e ] 1
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Trudng hop téi 3 (Hogt tdi mai nhip BC)

S

El=w

A B A4
® © ®

Truong hap t6i 4 (Hogt téi méi nhip CD)

El = =

e | J

I AL f
®
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Truéng hop téi 5 (Hoat tdi ddm cdu tryc ciia nhip AB:
‘ D

maxl Y min 1)

El==

L, %7 Lo, | > F Loy 7;

® ® ® ©®

Truomg hgp ti 6 (Hoat tai dém cdu true cia nhip AB:
Dma.tl ’ Dmiu i )

ElI==x

El== ' ElI ==

TR ]
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Truong hop tai 7 (Hoat tdai ddm cdu truc cia nhip BC:
Dma.:2 ’ Dmin2 ) J

El=

Truong hop tdi 8 (Hoat tii ddm cdu truc ciia nhip BC:
Dma.x2 ’ Dmin2 )
El==

l Do, Dinas, l j




|

- D
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Truong hop tii 9 (Hoat tdi ddém cau truc cia nhip CD:

max 3 > Dmin3 )
El=w
El== 1 El=x
lom.,z 2 l
L°1 77 L°2 7# L“:;
® ©® ©
Truong hop téi 10 (Hoat tai dam cdu truc ciia nhip DC:
Dma.x.'l ’ ‘Dmin.?)
El=w
EI =" EI = o
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Trudng hop tdai 11 (Lyc hdm ngang ddm cdu truc cia nhip !
A.B-' Tma:l)

A A S

® ® ©®

Trudng hop tai 12 (Lye hém ngang dém cdu truce cia nhip
AB:T,..1) |

El===
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Truing hop taéi 13 (Luc hdam ngang dém céu tryc cia nhip
BC: Tmaxﬂ)

El==»

El=zw _— i El=w

A A
® ® ®

Truong hop tai 14 (Luec ham ngang dém cdu tryc cia nhip
BC: T_,..)

El=w

maxg,
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Trudng hop tdi 15 (Luc ham ngang dam cau truc cia nhip
CD: TmaxS)

El=»

El=w i El==

L°1 7 7 L°2 77 L°3 7?

® ® ©®

Truong hop tdi 16 (Lyc ham ngang ddam cdu truc ciua nhip
CD: T, '

max:i)

El=»




NHA CONG NGHIEP MOT TANG LAP GHEP 363

Truang hop téi 17 (Hoat tdi gio: gi6 tréi)
Sz . El == Sg

W, | W,

L— Lo, 7? L, 7} L, L—

® ®

Truong hop tai 18 (Hoat tai gié: gio phai)
5, El=z S,

O)

W, |~ -—

S, =1 El==

W,
| ___El== :,
w, | ‘ | 1w,
— L, 7? L, 7} L, L
0 ® ©

Hinh 4.31 Cdc truong hop ddt tdi dé tinh néi lyc khung ngang

L.; - Nhip tinh todn (khodng cdch gia cdc truc cft)

Quy udc ddu ciia ndi lue xdc dinh theo phuong phdp phan tif hiu
han nhu sau. ' '

M3i phdn ti duge gidi han béi hai nit (ndt dau (1) va nit cudi
(2)), truc toa d¢ dia phuong theo tryc cia phan ti ¢6 chiéu duong di
tif nit ddu dén nit cudi. '

Chiéu duong néi luc nhu sau.
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Hinh 4.32 Toa dé die phuong va quy uée ddu

-

4.9.7- Té hop ndi lve
Viée t3 hgp van tién hanh nhu khi tinh ¢t dic.

4.10 TINH TOAN KIEM TRA COT THEO PHUONG NGOAI MAT PHANG
KHUNG

Cot c6 thé bi un theo phuong ngoai mit phing khung (phuong
doc nha) do lyc hdm doc cia cau truc, do gié théi tir d4u nha. Tuy
nhién mdémen nay khéng ddng ké vi du héi ¢6 cot sudn tudng, hé
gidng ¢dt, ddm cdu truc... ddm bao n dinh theo phuong doc nha. Vi
thé khi kiém tra dn dinh cét ngoai mat phing khung chi ‘ké dén lye
doc N, kiém tra do chiju nén ding tam.

4.11 TiNH TOAN KIEM TRA COT KHI VAN CHUYEN, cAU LAP

Khi vin chuyén, cft duge d4t ndm ngang, ké trén hai géi tua
hodc treo 1én hai méc. Khi cdu ldp, chian c6t ti vao mat méng con
dau kid thuong kéo vao mdt mée. Thudng hai mée cdu duge d4t & vi
tri sau:

Mot méc dat & vi tri vai cdt, méc thit hai dat cdch chan cdt mot
doan 0,25H,.

¢g—2? T i S TR
PaN =

a) | 4 J L | & b) Lo, L

1 1 ‘ll' L] : '}'

|
w0

Hinh 4.33 So dé kiém tra cét khi vt_:‘mrchuyé’n (a), cdu ldp (b)
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T&i trong téc dung la trong lugng ban than phan bé nhédn véi hé
s6 dong lyc 1,5. Tir cdc mémen M, tinh cot thép tai tigt dién dé:
Dién tich c¢ét doc
__M
" YbRbbhz

£ =1—,/1 -2a,, (4.90)

Sl R

5

a (4.89)

(4.91)

Sau 46, so sdnh véi A, hién cé trong cgt tai mbi ti€t dién (cdt
thép hién c6 trong cot chi k& nhing thanh ngoai cing, luc nay cdt
duge dit ndm ngang).

Didu kién: A, > A, hién c6 trong cdt hodic dung bai todn kiém
tra.

4.12 cAU TAO HE GIANG CUA NHA

Hé giling trong nha cdng nghiép ¢o tdc dung dam bdo on dinh
v b4t bién hinh cia nha, truyén lyc ham doc clia cdu truc va lyc gi6
lén cdc k&t cdu chiu luc. ‘

4.12.1- Hé giing diing ddu dan

Hé gidng ding ddu dan dugc b6 tri & gian ddu hdi va sdt khe
nhiét do, thudng dugc cdu tao biing thép hinh ho#c béng dan bétong
cot thép.

4.12.2- Hé giling ddng cda cjt

Dudi tdc dung cta luc ham doc va lyc gié tac dyng & ddu hoi, cjt
c6 thé c6 bién dang lon. Vi th€ cdn phéi cdu tao mot hé giing ding
ciia ¢ot tao cho khung doc mdt 8 cing dé chiu cdc luc xd theo phuong
doc nha. Hé giling nay thudng biing thép hodc béing bétong cot thép
va b& tri ¢ giita cia mét khdi nhiét 45. N6 c6 thé dang thanh chéo
hoic dang cdng d€ thudn tién cho viéc giao théng theo phuong ngang
nha.

4.12.3- Hé giling canh dudi vi kéo

Hé giling pay lién két cdnh dudi cua hai dan vi kéo ngodi cung,
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tao thanh mét dan cing dé 1am cha tua cho ¢4t sudn tudng ddu héi,
© ¢6 tdc dung truyén lyc gié cia tudng diu héi vao hai khung doc hai
bén, thudng lam bing thép hinh.
4.12.4- Hé gidng canh trén vi kéo

He gidng nay c6 téc dung gitr én dinh ngoai m#t phing dan cia
thanh cdnh thugng.
4.12.5- Hé gidng cia mai

D) cling va 8n dinh cia hé khung cia mai dugc ddm bdo nhd hé

gidng cia mdi. Hé giling ndy gom cé giiing dung va gidng ngang §
hai dau cda khéi nhiét dp.

1.\ 1
1Y

N

=
=

[

ey
—

1- Hé giding diing d4u dan; 2- He gidng cot; 3, 4- H¢ giding canh trén, dudi vi kéo
5- He gifing clfa mai; 6- Thanh chéing,

Hinh 4.34 So dé b6 tri he gidng




Hinh 4.35 Bé tri cét t-hép trong cét nha céng nghiép
tiét dién cot ch nhdt, cha I, cét hai nhanh
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Bai tip 4.1. Cdc thing s6 thiét k& nha céng nghiép béténg cdt thép:
Nha c6ng nghiép mét tdng ba nhip cing cao trinh '
Ly =19,5m
L, =225m
Ta ¢6 nhip clia nha nhu sau ‘
Ly =Ly +20=21m (chon A = 750mm)
Ly=L,+20=-24m

Sic truc . @, =300kN
@y =200kN

Cao trinh ray R=Tm

Budc cdt a=6m

Tdng chiéu dai nha L, =90m

Cudng 46 ddt ndn  R° = 200-N/m?2
Bétdng c6 cdp 49 bén chiu nén B = 20
Thépd>12 . R, =280 MPa

d<12 R, =175MPa

T4i trong gi6 W, = 83 dalN/m?

1 - KiCH THUGC KHUNG NGANG

1.1- Chon két cdu mai: Véi nhip L = 21m, L = 24m chon két
cdu dan bétdng ¢t thép dang giy khic

Chiéu cao gida dan 3,2m

Chon ciia méi 44t trén nhip gida, réng 12m, cao 4m

Céc 16p méi duge cdu tao tif trén xuéng nhu sau.

Téitrong
sTT Céc 19p mil Tc | HesSwua "L:':::,"
' daN/m?
1 Hai idp gach K nem ké ca via, day
5cm 90,0 1.3 1170
¥ = 18kN/m?
0,05. 1800
2 |L6p béidng nhe cach nhigt, day 12um 144 13 1872 °
y = 12kN/m®
0,12. 1200
3 | LGp béténg chéng thdm, day 4cm 100 1.1 110
. y = 25kN/m°® :
0,04. 2500
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4 |Panen 6. 1,5, trong lugng mdt tdm ké
ca bétong chén khe 1,7, cac 30cm 189 1.1 208
Téng céng 523 6222
TC: Tiéu chudn TT: Tinh todn

Téng chidu day céc 16p madi: ¢ = 50 + 120 + 40 + 300 = 510mm
1.2- Chon dédm céu truc
« Nhip bién: @ =300kN; L = 19,5m tra bang cé:
B = 6300, K = 5100, H, = 2750, B, =300
P:, =300kN PS;, =88kN, G=120kN, G, =475kN
« Nhip gitta: @ =200kN; L = 22,5m tra bang c6:
B = 6300, K = 4400, H_, = 2400, B, = 260

PS,, =220kN ,Pr,, =60kN, G=86kN, Gy = 325kN
1.3- Chon réy: h, =0,15m
Trong lugng ray va céc lép dém: g, = 150daN/m
1.4- Xde dinh cdc kich thude chidu cao nha

L&y cao trinh nén nha tuong dng v6i c6t +0,00 d€ xdc dinh cédc
kich thude khéc

- Cao trinh vai cét

V =R -(h. + H,) =7000 - (150 + 1000} = 5850 mm
- Cao trinh dinh cot

D=R+H_ +a, =7000+ 2750 + 150 = 9900 mm
- Cao trinh dinh m4di hai nhip bién

M =D+ h+1t=9900 + 3200 + 510 = 13610 mm
- Cao trinh dinh m4di nhip giiia

M =D+h+h,, +t=9900+3200+4000 +510=17610mm
1.5- Kich thudce cét

Chidu dai phdn cot trén H, = D-V =9900 - 5850 = 4050 mm
Chiéu dai phan cgt dudi Hy =V +a, = 5850 + 500 = 6350 mm

- Kich thude tiét dién cot chon nhu sau: bé rong cot chon théng
nhét b = 400m, théa man diéu kién H,/b=6350/400=16< 25.
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» Cot bién: Chon bé rdng cit b = 400mm |

Chiéu cao tiét dién phén ct trén chon hy = 400 mm, théa man diéu kign
ay =A=h, - B, =750 - 400 - 260 = 90 > 60 mm

Chiéu cao tiét dién cdt dugi chon hy = 600mm, théa man diéu kién:
hg > Hy /14 =6350/14 = 451 mm |

» Cot giita: Bé rong cot chon b = 400 mm

Chigu cao tigt dién phén ¢pt trén chon h, =600 mm, théa man didu kign:
@y =A-0,5h, — B =750~ 300 - 300 = 150 > 60 mm

Chiéu cao tiét dién cdt dudi chon h, = 800 mm théa man didu kién:
hy > H,/14 = 6350/14 = 451 mm

Kich thudc vai ¢t so bé chon théng nhat h, = 600 (mm), khodng

cdch tr trye dinh vi dén mép vai 1a 1000mm, géc nghiéng 45°
MAT CAT NGANG TL1/200

{ 2100 ] 2400

2. XAC DINH TAI TRONG
2.1- Tinh tai mai
Phén tinh tdi do trong lugng ban than céc lép mdi tde dung lén
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1m? mit bing m4i xdc dinh theo bdng & trén.

Tinh tdi do trong lugng bin than ddm m4di 14y theo bdng tra:

nhip 21m 1a 81kN, nhip 24m 1a 96kN, ha s8 vuot tdi ldy n = 1,1.

l

G, =Gn=1,1x81=89,1kN
G, =G.n=1,1x96=1056kN

Trong lugng khung cda médi réng 12m, cao 4m 1dy 28kN, n = 1,1
G, =28x1,1=31kN

Trong lugng kinh va khung ca kinh 1dy 500daN/m, n = 1,2
g, =500x 1,2 = 600 daN/m

Tinh tdi méi qui vé lyc tip trung
G nhip bién G, =0, 5(G, + gaL) = 436,4 AN
O nhip giita G,,, =0,5(G, + gaL + G, + 2g,a) =552,3kN

2.2- Tinh tai do dam ecdu truc
G, =G, +ag,
G, - trong lugng ban thin ddm ciu truc 1a 42N
g, - trong lugng ray va 16p dém, 13y 150 daN/m
G, =1,1(42+0,15x6) = 56,1 kN
2.3- Tinh tai do trong lugng ban than ct
Cot bién: G,=0,4x0,4x4,05x25x1,1=17,8%kN
Gy =10,4%0,6x6,35+0,4x(0,6+1)/2)x25x1,1=45,43kN
Cot gitta: G, =0,4 x0,6x4,05x25x 1.1 =26,7 N
G,=0(0,4%x0,8x6,35+2x0,4x(0,6 + 1,2)/2))( 25x1,1=67,8kN
2.4- Hoat tai mai
P, =75 daNim?, n = 1,3 (dua vé lyc tap trung P, dat ddu cot)
Nhip bién
P,=05n.p,al=05x],3x75x6x21 = 6142daN = 61.4kN
Nhig giita
P,=05np,.al.=05x13x75%6x24 =7020daN =70,2kN

2.5- Hoat tdi cau truc
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1- Hoaqt tdi ding do cdu truc
8 . B

K ' K .

Pr Pm,;L
\.r
At_

A

e
"

-\Pmu

1

-Tj- 6.0 T 6.0

h [l

- B

P

Yy ¥a

Sa d6 xdec dinh D,

max

Ap lyc thing dung lén nhat do hai cdu truc ding canh nhau
truyén lén vai ¢ot D,,,. xdc dinh theo dudng dnh hudng

Dma‘x = n'Prf:ax'z N
Céc tung d6 y, cia dudng dnh hudng ung vdi vi tri cdc lue tip

trung P¢,. xdc dinh theo tam gidc déng dang.

max
« Nhip bién
y,=1, ,=0,9/6=0,15, y; =4,8/6=0,8
D_.. =1,1x315x{1+0,15+0,8) =643,5 kN

max
« Nhip gilta
D_,, =471,9kN
2- Hoat tdi do luc hdm ngang ctia xe con
e Nhip bién
T¢, ={Q +G)/40=(300+120)/40 =10.5kN
Luc him ngang T,.. truyén lén cft duge xdc dinh theo dudn;

dnh hudng nhu d6i véi D,,,, -
Toax =nT7 D ¥p =15.2kN

max

« Nhip giita
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TS =(Q+G)/40 = (200 + 85)/40 =7,1kN
Tax = n.Tf.Zyz =15,2kN
Lyc ham ngang dit cdch vai c6t mot khoang 1m.
2.6- Hoqt tdi gic
Tai trong gi6 tinh todn tdc dung 1én mdi mét vudng bé mit
théng ding cla céng trinh 1a W=nW_kC
trong d6 W, =83 daN/m?
& cao trinh: - dinh cdt: +49,9m hé s8 & = 0,66
- dinh m4&i: +17,61m hé s8 £ = 0,77
Ha s5 khi dong: Gié ddy C = 0,8, gi6 hit C =- 0,6
Hé s6 tin cdy n = 1,2
Tai trong gié tdc dong 1én khung ngang tir dinh cgt tré xudng
14y 13 phéan b6 déu: '
Gi6 ddy: p; =W.a=1,2x83x0,66x0,8x6= 315,53 daN/m
Gi6 hit: p, =W.a=1,2x 83x0,77x0,6x6 =236,65 daN/im

Céc hé sd tinh todn nhu trong hinh vé dudi

Tri s& S tinh theo cdng thic
S =nkW,a> Cih; =1,2x0,715x0,083x6x > Cih;
S, =18,48kN
S, =20,40kN

-0,248 04

™~
008 -05 g5 ©

F-0s 05— 08

0.8

t?'

1 L

3. XAC DINH NOI LUC
Nha ba nhip ¢6 méi cing cao trinh bang nhau khi tinh véi tai
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trong ding va lyc ham cda cdu tryc duge phép bd qua chuyén vi |
ngang & dinh cét, tinh véi cdc cot doe 1ap. Khi tinh vé6i tai trong gi6
phai ké dén chuyén vi ngang cia dinh cft.

3.1- Cac ddc trung hinh hoc
Cot truc A: H,=4,4m; H;=64m; H=44+64 = 10,8m
Tiét dién phin cét trén b = 400mm; h, =400 mm
phén cot dusi b = 400mm; h, =600 mm
+ Mémen qudn tinh
I, =40x40%/12 = 213300cm?

I; =40x60° /12 =720000¢cm*
Cac thong s6 ¢t =H,/H =4,05/10,4 = 0,389

k=r3(i—1) =0,14
Id

» Cot truc B: Tiét dién phdn cdt trén b = 400mm;: h, =600mm
phén cjt dudi b = 400mm; h, =800 mm
Mémen qudn tinh
I, =40x 607 /12 = 720000¢cm*
I, = 40x80° /12 = 1706600cm* Ty
Céc théng s6 t=H,/H =4,05/10,4 = 0,389

k =t3(£—1) = 0,081
Iy

Quy dinh chiéu duong cia noi lye nhu hinh vé
3.2- Npi lue do tinh tai mai

3

» Cot truc A _2.182
Lyec G,,; gay ra mdmen & dinh cot 7
M =-G, e, =—436,4x0,05=-21,82kNm  /]-2,7s8
1236
3M(1+kit)
= —e——-=-3,75kN
' 2HA+B) YR
— hd _hl — 016_'014 _
a= g 2 =0,1m s

Tinh R, v6i M =-G,,a = -436,4x0,1= 43,64 kNm
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3M(Q1-¢>)
)
R=R, + Ry, =-844kN
Xéc dinh néi luce trong céc tiét dién cot
M, = -21,82kNm
M, = 21,82 + 8,44 4,05 =12,36 kNm

=—4,69kN

My = -436,4x(0,1+0,05) + 8,44 x 4,05 = -27,48kNm

M,y =-434,6x0,15+8,44x10,4 = 22,3kNm
N=4364 kN ;Q = 8,44 kN
o Cot truc B

G,, =Gy + Gy =988, TEN

Mémen M = 436,4 x (-0,15) + 552,3 x 0,15 = 17,385 kNm

SM(L+k/t) _
QH(1+k)

Xic dinh ndi luc trong cdc tiét dién ct:
M; =17,835 kNm
M, =17,835-0,3x 40,5 =5,24kNm
My =My =524kNm
M,y = 17,835 - 3x10;4 = -13,82kNm
N =988,7 kN
Q = - 3,085 kN
3.3- Ngi lue do tinh tai dam cau truc
. Cot truc A '
ey =0,75-0,5x0,6=0,45m
M = 56,1 x 0,6 = 25,25 kNm
SMQ-£)
2H(1 + k)
Néi Iyc trong céc tiét dién cft
M, =0 |
M, = —02,71x4,05 = -10,98 kNm

Phéan luc dau cot R, = 3kN

Phan lyc d8u ¢6t R = =271kN

1,738

0,524

-1,382

1,427
—1,092

0,203
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My =25,25-2,71x4,05 = 14,27 kNm
Mpy =25,25-271x10,4 = -2,93 kNm
Ny=Ny=0; Ny =Npy =56,16N ; Q = - 2,71 kN
o Cot truc B
Do tdi trong dat d6i xing qua truc nén
My=My=M;y; =M =0;Q=0
Ny =Ny =0; Ny =Ny =112.2EN
3.4- Téng noi luc do tinh tai

COTA cHTB
-2,182 43,64 1,738 98,87
—1.321 4542 101,54
-0,318 51,03 0,524 112,76
1,937 55,57 -1,382 119,54
Qe +0573 Qn=-03

3.5- Hogt tai mai
» Tryc A: So dd tinh giéng nhu tinh véi G, , ndi lyc xdc dinh
bing cdch nhin néi lue do G voitisd P, /G, <6,14/43,64 =0,14
M, =-21,82x0,14 = -3,05 kNm
My =12,36x0,14 = 1,73kNm
M,y = -27,48x0,14= -3,85 kNm
My, =22,3x0,14 =3,12kNm
N=614kN
Q=844x014 = 1,18 AN

* Tryc B: Tinh riéng trudng hgp hoat tdi dat bén phdi, bén trdi
Truong hgp dat bén phdi
Mémen do P,, giy ra tai dinh cbt




' NHA CONG NGHIEP MOT TANG LAP GHEP 377

M =P,,e=170,2x0,15=10,53 kNm

Mp 1053 o o0
M; 1,738

M, =10,53 kNm
My = My =5,24x0,865=4,53 kNm
M,y =-13,82x0,865=-11,95 kNm
N =702 kN
Qry = -3x0,865=-2,6 kN

Truong hop dgt bén trdi

-0,305 -0,921 1,053
-0,385
0,173 -0.278 0,453
0312 0,732 -1,195
Q=0118 Q=0,159 Q=0260

Mémen do P, giy ra
M=-P,e=-61,4x0,15=-9,21kNm

Mp 0,921
M; 1,738

M, =-9,21kNm |
My = My =-5,24x0,53 = -2,78 kNm
M,, =13,82x0,63=7,32 kNm
N =614 kN ; Qn =3x0,53=1,59 kN
3.6- N§i luc do hoat tai ditng dam céu truc
e Truc A: '
S¢ @6 tinh gidng nhu khi tinh véi tinh tdi ddm cdu true Gy, nbi
e duge xéic dinh bing cdch nhén ndi lyc do G, gay ra véi ti s&:

=0,63
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G; 561

M;=0

My =-10,98x11,47 = -125,94 kNm
My =14,27x11,47 = 163,68 kNm
My, =-2,93x11,47 = -33,61 kNm

N; =Ny =0; Ny = Ny, =6435 kN
Qv =-2,71x11,47 = 31,08 kN

=11,47

s Truc B
Tinh riéng cho tiing truong hgp do cdu truc bén phai va bén tréi
» Trudng hgp ndi luc gdy ra do cdu tryc phia bén phai:
D, =471,9 &N
M, = Doax % €3 =4T1,9% 0,75 = 353,93 kNm
_3M(1-¢%)
2H(1+ k)
M;=0;, M, =-38x4,05=-153,9 kNm
My =-38x4,05 + 353,93 = 200,03 kNm
My =-38x10,4 + 353,93 = -41,27 kNm
Ny =Ny =0; Ny =Ny, =471,9 kN
Q@ =-38iN

» Trudng hop ndi lyc do cau truc bén trdi giy ra: cdc gid tri
mdmen va luc cdt & trén cé diu ngugc lai, va nhan thém hé s6:

My Dow 6435 | .0
M, D, 4719

M;=0; M;=20993 kNm: M, --272,84 kNm
MIV =56,29 kNm

NI =NI] =0; N"-I =NIV '-=643,5 ENm

=38 EN
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//
16,368 \ 20,003 20,992
—12.594 15,39 - —27.,264
A /
-3,361 4,127 5,629
Q=0,118 Q=0,118 Q=0,118

3.7- N¢i luc do lwe ham ngang
Lyc T, d4t cdch dinh ¢4t mét doan: y = 3,05m ¢

Y _305 =0,78
H, 4,05

Véi y xdp xi 0,7H, ¢6 thé€ dung céng thuc lap sdn dé tinh phan
lue:

R < Tnax (1-1
1+%
Nhip bién: T, =22,5kN

Nhip gita: 7T, ., =15,23 kN

o Truc A: R =12,1 kN
M;=0
M, =12,1x3,05=36,91 kNm
My =My =12,1x4,05-22,5x1=26,51 kNm
My, =12,1x10,4 -22,5%7,35 =-39,54 kNm
Qv =121-225=-10,4 kN

¢ Truc B: Ta xét hai trudng hgp cét B chiu tde dung do luc ham
clia cdu tryc bén phai va ciu truc bén tréi.

- Trudng hgp luc him do cdu tryc bén phéi T, ,, =15,23kN
R =861EkN
M;=0; M, =861x305=26,26 kNm

My =M, =861x4,05-15,23x1=19,64 kNm
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M, =8,61x10,4 -15,23x7,35 = —22,40 kNm
Qv =8,61-15,23=-6,62 kN | |
- Trudng hgp luc ham do ciu truc bén tréi 7, =22,5kN ta ldy

gia tri moémen, lyc cdt T,,,, & bén trdi, ddi ddu va nhdn thém hé s§:
22,5/15,23 = 1,477.

Cét A Bén phdi c6t B Bén trdi c6t B
— 3,691 — 2,626 -3.878
2,651 1 1,064 -2.951
23.054 — 224 2,308

Néi luc do hoat tdi ngang cda cdu truc

3.8- Néi lue do tai trong gid géy ra

¢ Truc A

Ap e gié ddy P, =3,16&kN/m, 4p luc gié hit P, =2,37kN/m
S=1848kN; S’ =2040iN

R _ 3PdH(1 + kt)
17 81 +k)

R, =R, xP, /Py =11,88x0,237/0,316=8,91 kN
R=R,+T; +S8S+8 =59,67 kN
3E.J,
TH QR
_ 3EJ,
H31+k)
r=n+r+r3+r,=0,01178E

A=-R/r=-5967/0,01178E = -506,5/ E

=11,88 kN

n=r =0,00168E

p=ry =0, 90421 E
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Phdn lyc tai cde dinh ct trong hé
"R, =R, +r,.A=3,3TkN
Rp=R,+r,A=04 EN
Rg=R;=r;A=-21,32 kN
Noi luc tai cdce tiét dién
s Truc A: M, =0

My =0,5x3,16x10,4% - 3,37x10,4 =225,8 kNm
Qv =3.16x10,4 - 3,37 =29,5 kN
« TrueD: M;=0
M =M, =0,5%x2,37x4,05%2 -0,4x4,50=17,82 kNm
My, =0,5x2,37x10,4 -0,4x10,4 = 213,97 kNm
Qv =2.37x10,4-0,4=24,25 kN
« Trye B, C: M, =0
M =My, =21,32x4,05 = 86,35 kNm
M, =21,32x10,4 = 291,73 kNm

QIV =2 1, 32 kN
0,337 2,132 0,04
1.227 8635 1,782
22,58 29,173 21,397
A B.C- D

Biéu dé néi lue gio théi tu trdai sang phdi

M;; =My =0,5x3,16x4,05% - 3,37x 4,50 =12,27 kNm
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4. TINH COT

Chon v4t liéu

E, =2,1210°MPa

4.1. Cot truc A
1- Phéan cjt trén

= 400 mm, h

= 400 mm.

Bétong B15 c6 R, =11,5MPa; R,, =0,9MPa ;E, =27 x10* MPa
Cat thép doc dung thép nhém C-II R, = R,, =280 MPa

Chiéu dai tinh todn I, =25xH,=2,5x4,05=10,125m. Kich
thudc tiét dién chon b

D% méanh
Ap =1,/400=10125/400=25,3>4, cdn xét dén udn doc -

Ti bang t8 hgp néi luc ta chon ba cip ndi lyc nguy hiém nhat

Ki hiéu- Ki hiéuf M N e = M/N o = 8y + M" N“
cdp ngi | bangnoi | T kN) (m) e (kNm) | (kN)
Iuc Iue (m)
1 N-16 | 11,22 | 5095 | 0,022 0035 | -1.38 | 454.2
2 H-17 |-14917 | 4542 | . 0.328 0341 | -1,38 | 4542
a n-18 | -146,3 | 5095 | 029 0303 | -1.38 | 4s4,2

2
I, = pbh, (’—2‘ - a] =0, 02451400x345x(

%a = MAX); 130 = 400/30 = 13, 3mm

Chon e, =13,3mm

‘P1=1

a- Tinh véi cdp 1:
D6 léch tAm tinh todn:
e, =M/N =3284mm

H /600 =4050/600=6,7mm

+ M, + N,y _

e, =€, +e, =228+13,3=341mm

Gia thiét ham lugng cét thép: n=245%.

-1,38 + 454,2x0,2

M + Ny

~149,17 + 454,2x0,2

400 g
2

=1,373

Gié thiét chon a=55mm, o' =35mm, h, =400 - 55 = 345mm

2
) =7,109x10° mm*
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I, =bh® /12 = 400x 400%/12 = 2,133x10° mm*
Lyc tdi han qui udc:

Ncr=6’42E” L 011 ol,or i
b |%1l01+%
T h
3 9
6.4x27x10° | 2.133x10 011 ooty 21x10* <7109 10"
(10125) 1,373 | 514 34L7 27x10°
"7 400
= 1496kN
Hé sd udn doc:
1 1
m=N = 54z - 148
1- 1- 222
N, 1496

e=ne, +h/2-a =1,436x341,7 + 200 - 35 = 635,8mm

Tinh cé6t thép khong d6i xing
Cét thép chiu nén
Ne - aRYbRbbhf

R, (h, - a’)
_ 454, 2x10% x635,8-0,441x0,9x 11,5 x 400 x 3452

280 x (345 - 35)

A, <2d16 > p i bh, =0,0005 x 400x345 = 69mm?

Cot thép chiu kéo
& 1Ryl ~ N

=824mm?

E -+ '
A, E, A,
- _ in3
. 0,656x0,9x11,5x400x345-454,2x10 + 824 =2549mm?
280 _
Kiém tra: u= -Aﬂ x 100 = 824 + 2549 x 100 = 2,4% < 3% (dat)
b 400x345
P sai s6: © Ap= _2__4____7_2_:4_5_ =0,25%

b- Tinh vdi c@p 2:
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D5 léch tam tinh todn:
| e, =MIN=22mm
| /600 =4050/600 = 6,7mm
h130=400/30=13,3mm
Chon e, =13,3mm .
e, =€, +e, =22+13,3=353mm -
Chon o' =55mm, @ =35mm ,hk, =400-35 =365mm
Gia thi€t ham luong c6t thép: p=2,45%.

e, =max

My + Nuy 1 791

=1+
P M + Ny

: 2 2
I, =pbho[%—a} =0,0245x400x365x(:4-g—0—35)

=9,738x10"mm*
1, = bh® /12 = 400x 400° /12 = 2,133 x 10> mm*
Luyc tdi han qui udc:

N =6'4Eb I—b 011 +0,1\+{IIS =

or 2 |
b 1®]o1+%
] h -‘ )
3 ' : 4
6,4x27x20 2.133x10° 011 ., L21%10° 0 og 10
(10125) 1,791 0,1+ 35.35_‘ 97 10% .

400
= 2399kN

Hé s8 udn doc:

1 1
mE—§N =Tamz %
1- Y q_22%e
N 1496

cr

e=ne,+h/2-a"=1,436x341,7+ 200 -35=635,8mm ........
Tinh cgt thép khéng d&i xung :
Bist A! =2549mm? tinh A,
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_Ne-RAh, -a)
" YbRbbhg
= A, dat theo cfu tao cét du kha ning chiu Le
c) Kiém tra vdi cgp 3

Vi cdp 3 mémen cing chiéu vdi cip 2 va c6 tri s& gin bing so
v6i cdp 2 do d6 ta khéng cén kiém tra.

Chen 1 A] =942mm?(3420)
A, =2612mm?(3d25 + 3d22)

d) Kiém tra cét theo phuong ngoai mat phdng uén
Vi tiét dién ¢4t vuéng, d6 manh theo phuong ngoai mit phing
~ udn khéng 16n hon 46 ménh theo phudng trong mit phdng uén va
khi tinh ki€m tra da ding cip noi luc 3 1a cdp c6 N, nén khong
cdn kiém tra cgt theo phuang ngoai mit phdng udn.

2- Phan cét duéi

Chiéu dai tinh todn I, =1,5x 6,35 = 9,525m , kich thuéc tiét dién
b=400mm , h =600mm . Gij thiét chon a =a’ =40mm
h, =600 — 40 = 560mm .

Db manh A, =1,/h=9525/600=15,875>4, cin phidi xét dén

dnh hudng cda uén doc.

D¢ tinh cét thép cho phin cit dudi ta chon trong béang t8 hop &
tiét dién III, IV nhitng c#p néi lye nguy hiém:

st T T n Towcun [ e |
A
e e (kNm) | (kN) (m) ) (kNm) | (kN)
1 V-16 |22540|61096| 0369 0,389 19,37 | 5857
2 IV-17 [-23538] 11027 | 0213 0,233 | 19,37 | 5557
3 iW-18 | 2304 | 11579 | 0,199 0,219 19,37 | s55,7

g béng ndi luc ta thdy c6 hai cip néi lte nguy hiém nhét nguge

ddu nhau nhung c¢6 gid tri tuyét dsi gan bing nhau nén khéng cdn
phéi tinh véng. Ta chi cdn tinh thép déi xing cho mét cip cé gi4 tri
16n hon.
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a- Tinh véi cap 2:
P§ léch tim tinh todn:
e, =M /N =213,4mm
~ |H/600=6350/600 =10,58mm
e, = max
1 /30 = 600/30 = 20mm
Chon e, =20mm
€, =€, +¢, =213,4 +20=333,4mm
Gi4 thiét chon e =40mm , a’ = 40mm , h, = 600 - 40 = 560mm
Gid thiét ham lugng cot thép: p=0,875%.
JMy+Nyy | -19,37+5557x0,3
M + Ny 230,4 +1157,9x0,3

2
I, < ubh, [g -a) =0,00875 x 400 x 360 x (420

¢ =1

1,26

. _
- 40) =1,325x 108 mm*

I, = bh® /12 =400x 600" /12 =7,2x 10° mm*

Luc tdi han qui ude:

_64E, i I,| 0,11

Nr.'r 12 P +0,1 +G'I3 =
o |91 01+
" h
3 Qg 4
6,4x27x10%| 7,2x 10 011 o1, 21x10% o o108
(9525)° 1,26 |4, 2334 27x10°
r 600
=~ 5498kN
Hé s6 udn doc:
1 1
S A VT ekt
1- Pt
N, 5498

e=ne, +h/2-a =1,251x233,4 + 300 — 40 = 552mm
Tinh ct thép d8i xdng
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LN 11027x10°
YoRyb  0,9x11,5%400

=266,5mm <&gh, =367,4mm .

Cét thép:
Nle-h, +xl2)
A = R, -a)

_1102,7x10° (552 - 560 + (266, 35/2))
280(560 - 40)

948mm?

.2 ' A + A 2x948
=T 1000 =0,83% < 3% (dat
Klgmtra M oh, x 400x560x100 0,83% < 3% (dat)
. - 0,83-0,875
P sai s0: CAp =t————-—-=0,05
9 sai sO ‘ 0.83 ‘

b- Tinh vdi cdp 3:
P% léch tam tinh todn:
e,, =MIN =199mm
|H/600 6350/600 =10,58mm
1130 = 600730 = 20mm
Chon e, =20mm

€, =max

e, =€, +e, =199+20=219mm
Gia thiét chon @ =40mm, o’ =40mm , h, = 600 —40 = 560mm
Gia thiét ham lugng cdt thép: p=0,875%.

My +Nyy _, . 19,37+5557x0,3

=1+ =
* M+ Ny 230,4 + 1157,9x0,3

=1,32

2 400 2
I = ubh, (—--a] =0, 00875x400x360x{—§——-40J =1,325x108mm?*

/4

I, = bh®/12 = 400x 600° /12 = 7,2 x 10 mm*
.Lu¢ tdi han qui udc:
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_64E,|1,| 011

+01{+al, l=
i lf it 0,1+% o

6,4x27x10%17,2x10°] 0,11 21x 104

1,325x108

+0,11+ X
(9525) 127 [4514+219 27x10°

. "7 600 -
= 5454kN
Hé s6 uén doe:

1 1

MTTN T 1579 =12
N 5454

cr

e=ne,+hi2-a =1,27x218+ 300 -40=538mm
Tinh cbt thép ddi xing

3
N USTOA0 . 509 7mm <Eph, =367,4mm
Yy Rpd  0,9x11,5x400- ‘

Cét thép:

X

_Nle-h, +x/2)

4 = R.,(h,-a’) i .
i |
_1157,9x10°(538-560+2279,7/2) .-,
280(560 - 40) ‘,
y A 2x937 -
Kiém tra: p= 24 100=-2937 . 100-0,83% <3% (dat)
A R, T 400x560 pEen s
. 0,83-0,875| .
Do sai s8: ap = | 220286 05
0 sai s0: Ap l 0.83 ’

Chon: A, = A, =942mm*(3d20) o
Céu tao: cot dudi ¢6 A > 500mm, nén § gidta cdn &at cdt gia,
khodng cdch giita cde c6t doc theo phuong canh A la:  ~ :
sy =(h, —a')/2=260mm , thda man s, <400mm
Dian tich tiét dién thanh c6t gid khang bé hon
0,0005x bx 54 = 0,0005 x 400 x 260 = 52mm?
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= dung thép d12; A, =113mm? | |
Kiém tra khd néing chiu lyc theo phuong ngoai mit phdng uén
Chiéu dai tinh todn ¢, =1,2H, =1,2x6,35=7,62m
P4 manh A, =7620/400=19,05.
Hé sd udn doc ¢ tra bang phu luc dusc ¢ = 0,78.
Tinh todn ki€m tra theo cdu kién chiu nén ddng tam
A, =0,40x0,60 = 0,24 m?
A, =942x2=1885 mm?®
Diéu kién: N <oly,R,A, + R A.)
ChonN_,, =1157,9AN

@y, Ry Ay + R, A, =0,78(0,9x 11,5 x 240000 + 280 x 1885)
| = 2349kN

Véy cét di kha nadng chiu luc theo phuong ngoai méat phing udn.
4.2- Tinh toan cjt truc A theo cic diéu kién khic

I- Kiém tra theo khé ndng chiu cdt
O phan cot dudi, luc cit 16n nhat xdc dinh tir bang t& hgp
Q... =47,65kN
Q < @aY Ry bl =0,6x0,9x0,9x 400 x 560 = 108,864kN
théa man diéu kién chiu cdt cia bétong.
Dat cét dai theo cdu tao:
- Dudng kinh d8, dam bédo lén hon 0,25 14n d20.

- Khodng cdch cdce cot dai chon 1a 300mm, ddm bdo khéng 16n
hon 15 lan dudng kinh edt doc chiu nén bé nhat d20.

2.-Kiém tra vé nén cuc bé
Binh ¢t chiu lyc nén do m4i truyén xudng
N=G, +P, =436,41+ 61,4 =497 81kN

Bé rong ddm m4i ké 1én cdt 240mm bé day tinh todn cia doan
ké 260mm. Dién tich tryc ti€p chiu nén cuc bd A, = 240x260

=62400 mm®, dién tich tinh todn cia tiét dién d5i xing qua A,_, |
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tinh duge A, , =400x300 =120000 mm?

0, = 3 toc =gj12°°=1 24 <2,5
P VAL, V624 7 ’

Cudng dd chiu nén tinh todn cuc b cha bétong
Ry 1o =003V, Ry, =1x1,24x0,9x11,5=12,83MPa
v =075
ta o N =497,81<yR, A, =0,75x12,83x 62400 = 600,4kN  thda
min diéu kién vé kha niéng chiu nén cuc bd.
Theo cdu tao ta gia c¢d ddu cot bing 4 1uéi 6 vubng d6, kich thude
8 ludi 60x60 mm.

3- Tinh toan vai cit

Chiéu cao lam viéc A, =960mm ; L, =400mm _
L, <0,9h, =864mm , vai ¢t 1am viéc nhu mét conson ngén

Lue tdc dung 1én vai cit
P=D,,. +G,;=6435+56,1=699,6kN

max

a- Kiém tra kich thuoc vai cét
600

A
' 85

5760 1000

So 46 tinh todn conson ngin
Kich thudc vai cét duge kiém tra theo:

Chon cdt dai d8, khodng cdch 150mm, théa mian khéng qud
h/4 =250mm. - :
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E 21
2—1+5Ebp.1 —1+5270 0017 =1,066

P -4 0, BtpszbRbeb sin0
=0,8x1,066x0,9x11,5x 400 x 400 x sin 6 = 1333
P =699,6 <1333
= Kich thude vai cot dat yéu cdu.
Céu ti't_lc lam viéc trung binh, K, =1.
. Khodng cdch tif lyc P dén mép ot dudi g, =750 — 600 = 150mm
Ky, Ry bR 1,2x0,9x0,9x400x 960
a, 150
b- Tinh e¢ét doc
Mdmen udn tai tiét dién mép cot 1-1
M, = Pa, =699,6x 0,15 =104,94kNm
Tinh cdt thép v6i momen tang 25%
M =1,25M, =1,25x104,94 = 1312kNm

M 1,312x10®

P=699,6< =2388,84N (dat)

m = g = 3 =0,034
YbRbbha 0,9 x1 1,5 X 400 x 960
Tra bang c6
¢=0972> A = th =1,312x 10® /(280 x 0,984 x 960) = 496 mm?
L

= Chon 2d18 ¢6 A, =509 mm?®

c- Tinh c6t dai, cdt xién

P= 699,6 > ¢537bRMbho = 0,6 X 0,9 x 0, 9x400x960 = 186, ekN

Phéi tinh 6t dai va ct xién |

h = 1000mm > 2,5a, =2,5x150 = 375mm chon c6t xién va ¢t dai
ngang. '

: Dién tich c8t xién cdt qua nia trén doan L_ (L_=1010mm)

khéng bé han 0,002bk, =0,002x 400x 960 = 768mm?, chon 2d18 +
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1d20 dit thanh hai lép, théa mén bé hon 25 va L, /15=67mm.
d- Tinh kiém tra ép mdt lén vai

Dam céu tryc 1dp ghép, luc nén lén nhit caa mét dém truyén vao
vai la

N 05Gd+

maxl

Gia tri D, do P,  gay ra nhung tinh cho mét bén dam Duya
vao dudng dnh hudng ta tinh duge

Diaxt = Poacyy + ¥3) = 1,1x 315 x (1 + 0,683) = 523,7TkN
N =0,5x56,1 + 523,7 = 551,75kN
Bé réng ddm cdu truc dugc mé rong ra 400mm, doan g6i dim
1én vai 180mm, Ay, =400x180=72000 mm?2, dién tich tinh todn
khi nén cuc bd 12 Ay, = 580 x 180 = 104400 mm? | |
Hé s8 o, ’

Aiges _ 104400
“NA,.,; V72000

Cudng 46 chiu nén tinh todn cuc bd cia béténg
Ry = appyp Ry =1x1,13x0,9x11,5 =11, 69MPa
yv=0,75
ta c6: N =55175>yRy Ay, =0,75x11,69x72000 = 631N  théa
mén diéu kién vé kha ning chiu nén cuc bj.

=1,13<25

Aloc\i\ _ /Aioc2 - 400
IN==
130 400 | |s0
400 600

So d4 tinh ép mit 1én vai cht
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4- Kiém tra vin chuyén va cdu ldp

Khi vin chuyén va cdu 1dp hé sé dong luc 1a 1,5.
Doan cot dudi g; =1,5x0,4x0,6x 25 =9kN/m
Doan cbt trén g, =1,5x0,4x0,4x25=6kN/m

~ Xét cdc trudong hop bac xép, treo budc ta chon ra hai so 46 tinh:
cdu méc & hai ddu, cdu méc mdt ddu nhu hinh vé

a) gz:n-rn-—zflI 111 1 |A| } 94

a- Khi chuyén ché va béc xép: Cot duge dat nim ngang cdc diém
ké hodc treo bugc cdch nit dudi mot doan I =2,0m, mit trén mét
doan I, =3,5m (hinh a).

Moémen tai géi
M, =0,5x6x3,5% =36,75kNm
M, =0,5x9x2,0 =18kNm
Mémen 16n nhit § doan gidta phén cot tim dugc tai tiét dién cdch |
gdi mdt doan dudi mét doan 2,23m, gid tri tai d6 M, =6,65kNm . Qua
so sdnh mémen va tiét dién, chi cin kiém tra véi M, cho phdn cjt
trén la da. ' '

Cét trén: kiém tra khad nang chiu luc vdi tiét dién nim ngang :
h = 400mm, %, =360mm, c¢dt thép chi ldy ba c6t ngoai 1d20+1d25
+1d22 c6 A, =1185mm?.
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Kiém tra theo cong thic: .
[M]= R,A,(h, - o) =280 x 1185 x (360 - 40) = 106kNm
[M]>M, nén cot di kha nang chiu lue.
Cot dudi : kiém tra kha ning chiu lyc vdi tiét dién nim ngang :
& = 400mm, h, =360 mm, ¢5t thép chi 14y ba ct ngoai 2d20+1d12 c6
A, =741,5mm?. | |
Ki€m tra theo cdng thue:
[M]= R,A,(h, - a’) = 280x 741,5x (360 - 40) = 66,43kNm
[M]>M, nén cot di khé nang chiu lyc.

b/ Khi cbu ldp lat c6t theo phuong nghiéng réi méi cdu. Diém
cAu dat tai vai cdch nit trén 4,25m, chan ct ty 1én dat (hinh b)

Momen ldn nhit ¢ phdn cdt trén, chd tiép gidp vdi vai cot

M, =0,5x6x4,05% =49,2kNm
Tiét dign cit 400x400 voi A, =1472,7 mm? (3d25 + 3d22), tinh duge:
[M]=280x1472,7x 500 = 206,18kNm , viy cjt dii kha néng chiu hue.

& phin cft dusi mdémen lén nhat tim duge cdch chdn cjt mot
doan 2,86m gid tri mémen Mg = 28,22kNm. Tiét dién cé6 A = 600mm,
h,=560mm, thép ldy la 3d20 c6 A,=942,6mm®, tinh duge
[M]=280x942,6 x 520 = 137,24kNm , nhu viy di kha néng chiu lye.

« Khi cfu 14p cot theo phuong ngang. Diém cdu dat tai vai cdch
niit trén 4,25m, chan cét ty 1én dat (hinh b).

Tiét dién cft trén  400x400 véi A, =1104,2 mm’
(1d20+1d22+1d25), tinh duge:

(M]=280x1104,2x 320 =98,94kNm , vay cbt 4G khd nang chiu
' lue.

Tiét dién cot dudi 600x400 véi A, =759,5 mm® (2d20+1d12),
tinh duge

[M]=280x759,5x 320 = 68,05kNm viy cot di kha nang chiu lyc.
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4.3- Tinh toan tlet dlén cét tmc B

Cot truc B c6 hinh déng bén ngoa’u doi xu'ng va nm lue theo hai
chiéu tuong ty nhau nén dat cét thép dox xung 1a hdp 1i nhat.

1- Phén cét trén :
Chiéu dai tinh t.oan l,=25xH, =2, 5><4 05=10,125m . K.lch

thude tigt dién chon b = 400mm, h 600mm Gia thiét chon a= a
40mm, h, =600-40 = 560mm

Db manh A, = f, 10,125 25,3 >4, ¢An xét dén udn doc
R 0,60 . - P o
Bang td hdp néi luc nguy hlem | e
Ki higu | Ki hidu & : _ eg=€u+ | 1 o
M N‘ - Om = MIN My Ny
cap ndi |bang ndl - LBy o o
e e {kNm) (k_N); - (m) _‘ m ] {kNm) {kN) |
B n-16 | 28558 | 1075:| 0249 " | 02230 . 524 | 10154
2 =18 2832 | 1134 | o250 | ‘0270 | 524 1015,4

- Tinh vdi cdp 1:
. bd lech tam t1nh toan: o
e, ~M / N =249, '?mm -

|H /600 =10125/600 = 16,87mm .
e =maXx

‘ i 30= 600!30 2.mm
Chon ¢, -20mm :

€, —eol+e —2497+20 2697mm
G1a th1et chon a= 40mm a' = 40mm , h, =600 - 40 = 560mm -
-Gid thlet ham 1\Ic_mg cGt thép: p=1,3%.

M, + N,y 14 5,24 +1015,4x0,3
. M+ Ny 285 58 +1075x 0,3

- _
A = ubh, [E-—a] =0, 013x400x560x[§-gg—40] —1,969x108mm4

I, =bh*112 - 4006007112 =7,2x10° mm®

Lyc tdi han qui udc:




398 ) CHUONG 4

_64E,|1,| o011

Ncr 2 + 0,1 +aIs =
L | ® 0,1+%
(]
3 9 4
6,4x27x10°|7,2x10 0,11 +01 +21x10 1,969 10°
(10125 | 1497 |, 2697 27 %107
) 600
= 5014kN
Hé s8 uon doc:
1 1
W N T 1ot 1292
"N, 5014

e=1e,+h/2-a'=1,292x269,7 + 300 - 40 = 608,57mm
Tinh c8t thép d6i xing

oo N 1075x10°
1sRyd  0,9x11,5x400

Cét thép :

=273,9mm <Egh, = 367,4mm

' Nie-h,+x/2)
4 - R,(h, -a)
_1075x10% (608,57 560+273,9/2) Smam?
280(560 — 40)
' 2x1445
Kiém tra: p=2t4 100 2x1445 100=1,3% < 3% (dat
=, 1= J00x 560 < 100=1,3% <3% (dat)
D sai s4: Ap=0

b- Tinh véi cap 2
D¢ léch t4m tinh todn:
e, =M/N =250mm
o = max|H/600=10,125/600 = 16,8mm
o =X 130 = 600/30 = 20mm

Chon e, =20mm
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e, =¢e, +e, =250+20=270mm
Gid thiét chon a =40mm, a’ = 40mm , h, = 600 - 40 = 560mm
Gia thiét ham lugng c6t thép: p=1,3%

My, + N,y 19,37 + 555,7x 0,3
=1+ =1+ =
M + Ny 230,4 +1157,9x0,3

1,32

2 2
1 =pbh (% _a) =0,00875x200x360x[ 222 _40) =1,325x10° mm?*
* °\2 : 2

I, =bh3/12 = 400x600% /12 =7,2x10° mm*
Luc tdi han qui udc:

’

Nc,=6'4Eb I—b 011 +0,1|+al, |=

B 1) 01+%
0 ’+h

3 9 4 '
6.4x27x107) 7.2x10%) Q11 | 21x100 ) gpp 108
(9525)° 127 | g,,218 27 x10
" 600
=5454kN
Hé s6 udn doc:
1 1 '
MmEN T 11578 =127
N, 5454

e=ne, +h/2—a’ =1,27x 218 + 300 - 40 = 538mm
Tinh c6t thép ddi xing
__N 1157,9x10%
YoR,b  0,9x11,6x400
Cét thép :

X

=279,7mm <kEgh, =367,4mm

Nle-h,+x/2).
=R —a)
(]
_ 1157,9x10° (538 - 560 + 2279,7/2)
- 280(560 —40)

= 93'73m.m2
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. A, A, 2x 937
Kifm tra: p=-2"%,100=-22¥"  100= o
ém tra: p oh, 200 560 x 100 = 0,83% < 3% (dat)
. 0,83-0,875
0 sais " ‘ 0.83 ’ 0 05 |

2. Phan c¢t duoi

Chiéu dai tinh todn [, =1,5x6,35=9,525m , kich thuéc tiét dién
b=400mm’, h=800mm. Gid thi€t chon a=a'=40mm h, =800-40
=560mm .

P§ manh i, =0,/h=9525/800=12>4, cdn phdi xét d&n anh
huéng cda uén doc.

Nai hie nguy hiém chen tiv bang té hgp

Ki higu IKi hi¢u d M N 00, = M/N Co=©En + My Ny
cip ndi | bang ndi e,
Iye Iye (kNm) | (kN) (m) (m) {kNm) (kN)
" .
IV-16 | 3313 |17946| 0,185 0211 | -13,82 | 11954
2 | iv-17 | 3413 |16562| 0208 | 0233 | 1382 | 11954
3 IV-1& | 2039 |20683| 0,142 0169 | -1382 | 1195.4

a- Tinh véi cdp 1
D4 léch tim tinh todn:
e, =M/N=184,6mm
' o | /800 =6350/800 = 7,9mm
| 1h130 = 800/30 = 26,67mm
‘Chon e, =26,6Tmm
& €, =¢, +e, =184,6+26,67 =211,2Tmm .
Gia thiét chon a=40mm, a' = 40mm h, =800 -40 =760mm
Gid thiét ham lugng c6t thép: p=0,4%. |
. My, +Npy o1+ -13,82+1195,4x0,4
M + Ny 331,3+1794,6x0,4

e, =m

0N =1+ =1,443 - .

800

2
I, p,bh [—-—-a) =0,004 x 400 x 760 x ( > 40\ =1,576x10%mm

)
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I, =bh®112=400x800% /12 =1,707x 10"°mm*
Lyc t6i han qui udc:

_6,4E, [ I} o1

Ncr +0,1 +(}[:Is =
L o|901+%
(2] l 7 N +h
A 10 PPV :
6,4 x27x10°. 1,707x10_1 011 44 +21"1°3x1,57ex103
(9525) 1,443 |4, 21127 27x10°
" 800 -
=11400kN
Hé s6 udn dqcf o
1 1
m=——N = Trea6 %7
1- 1.1
N, 11400

e=ne, +h/2-a’=1,187x211,27 +400 - 40 = 610,77mm
Tinh c6t thép d5i xing
N 1794,6x10°

- - —433,47 h, =498,6
¥ TaReb . 0,9x11,5x400 mim < Gglty =495, 6mm
Cét thép: |
_Nle-h,+x/2)
&= TRy -a)
3 —
_1794,6x10°(610,77-760+433.47/2) _ .,
280(760 - 40) |
5 + A, 2x 601
 Kidm tra: p=22t4 100--22890 | 100-0,305% <3% (dat
Kiém tra: u o, %100 400x760).(100 0,395 < (g)

0,3956-0,4

— | = (,012
0,395 l L

b- Tirgh véi edp 2

b3 léch tdm tinh todn:

e, =M/N =206,1lmm

D) sai s8: Au:‘




H/800=6350/800 = 1.9mm
h/30=800/30 =26, 67mm

Chon ¢, =26,6Tmm
e, =¢e, +e, =206,1+26,67=232,T4dmm

e, =max

Gia thiét chon a=40mm, o' = 40mm, h, =800-40=760mm
Gia thiét ham lugng c6t thép: p=0,4%.

M“+Nuy 13.82+1195 4%x0,4
1 -1 4%0,4 4 490
""M+Ny 34131656204

M=

2
I, = ubh, (E-a] —ooo4x4oox7eox[8_‘2’9.-4o] =1,576x10% mm*

I, =bh® 112 = 400x 800% /12 =1,707 x 10" mm*
Lyc téi han qui ude:

_64E,[I,| o011

N, = 7 . +0,1(+ad, |=
P1{01+2
() , 1+ A
6,4x27x10°| 1,707 x 10"° 0,11 +01 +21x1o‘ 1,576x10
(9525) 1,490 |, 23274 27x10°
" ..800
= 10650kN
Hé sé6 udn doc:
1 1
METTN T _tesez 1%
N, 10650

e=ne,+h/2-a"=1,184x232,74 + 400 — 40 = 635,56mm
Tinh ¢6t thép d5i xdng

_ N 1656,2x10°
Yoltyd  0,9x11,5x400

Cot thép:

=400mm <Egph, =498,6mm
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Nie-h, +x/2)
4= R.(h,-a")

_ 1656,2x10° (635,56 — 760 + 400/2)
- 280(760 - 40)

A+ Ay 100=-22521 100=0,4%<3% (dat)
bh, 400x760

=62 1mm?

Ki€m tra: p=

BG sai s6: Ap=0

- Tinh v6i c@p 3

Do 1éch tam tinh todn:

e, =M/N =142,1mm

H /800 =6350/800=7,9mm
h/30=800/30=26,6Tmm
Chon e, =26,67Tmm

e, =¢e, +e, =142,1+ 26,67 =168,76mm

e, =max

Ria thiét chon a =40mm , o' =40mm ,h, = 800 -40=760mm
Gia thiét ham lugng et thép: u=0,4%.

My +Nyy |, -13,82+11954x0.4

=1 = =
= T M Ny 293.9 + 2068.8x0,4

1,414

oY 8oo Y’ |
I, = ubh, [§ - a] = 0,004 x 400x 760 x[—z—— -40] =1,576x10* mm*

1, = b® 112 = 400x 800% /12 = 1,707 x 10’ mm*

,Ll_l'c t6i han qui udc:

_6.4E,| I,| 011

N, = +01|+al, [=
T 5 gy, % )
| Tk
6,4x27x10%| 1,707 x10'® 011 o4 +21><10“x1576x10,,
(9525)° 1414 |g,,16876 7| 27x10°
' 800

=12760kN
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Hé s8 udn doc: | R S |

A=

Chon A, = Al =763(3d18)

> Ny
mit phing udn.

1 1
M N T 20683
N, 12760

e=tne,+h/2-a'=1193x168,76 + 400 - 40 = 561,4tﬁm |

Tinh c8t thép d6i ximg
__N__ 20683x10°
Yo 0,9%x11,5x400
Cét thép:

=1,193

=499,6mm > Eph =498,6mm

- 1-g, 1-0,656
=|Eg+ h, ={ 0,656 + |760=579,7mm.
" {ER 1+503§J ° [ 1+50x0,211% _

Ne-bebbxl (ho -x/2)
R, (h,-a)

2068 3x103 x561,4 -0,9x11,5x 579, 7(760 561 4!2) - 162,87mn
280(760 - 40) a

3- Kiém fra kha ndng chiu luc ngoai mgt phdng uén
+ Phén cdt trén véi N, =1134kN

Chle,u_ dai tinh todn [, --2Ht =2x4,05=8,10m
dé minh A, =810/40=20,25

Hg s8 ¢ = 0,74, dién tich tiét dién A, =40x60= 2400«:»:.2

Tdng dién tich 5t thép A, = 221520 = 3040mm
Tinh to4n kiém tra theo cdng thife: |

oy, Ry A, + R,A, ) = 0,74(0,9x11,5x240000 + 280x3040) = 2468kN]|
=2154,5kN nén cot dG khd ning chiu lyc theo phuong ngoa

* Phan cgt dudi véi N, = 2068 3kN, chiéu dai tinh todn
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l =1,2H, -7 62m
_ lb=7 62/0,40=19
, p=0, 775
- Dién tich tigt, dlén Ab 40x 80 = 3200cm

Téng dién tich cdt thép
A, =2%763,5=152Tmm?

Tinh todn kiém tra theo cong thic
oy Ry Ay + R A, o) = 0,775(0,9x 11,5 x 320000 +280x 1527) 2898kN §

=2068,3kN viy cdt di kha nang chiu luc ngodi mat phing ud

max ~

>N

4.4- Tinh todn cft truc B theo céc didu kién khac
1. Kiém tra theo khé néng chiu cdt
e phﬁn cot dudi, lyc cdt 16n nhat xdc dinh ti bﬁng td hop
Qe =TL3EN

Q<(p3-beubh 06x09x09x400x760 =147,74kN thbamandléu

klén chiu cit cda bétdng.
Ddt et dai theo cdu tgo:
- Du&ng kinh d8, dam bio 14n hon 0,25 l4n d20.
- Khodng céch cdc et dai chon 1a 300mm, dam bao khﬁng 16n
han 15.14n dudng kinh c&t doc chiu nén bé nhﬁt d20.
2. Kiém tra vé nén cyc b§
Xét truong hop nguy hiém nhd’t & nhip BC

Dinh cft chiu lyc nén do méi truyén xuéng -
"N = Gm2+P 2-—552 3+702 622 SkN

Bé rong dim mdi ké lén et 240mm bé day tinh todn cia doan
ké 260mm. Dién tich tryc tiép chiu nén cyc. bd
ve1 = 240 x 260 = 62400 mm?, dién tich tinh todn cia tiét dién 4di

xing qua A, tinh duge Ay, ., =400x300= 120000 mm_

Hé sd Pp

@y = 3’2""'2 = 3,’1:;;) =1,24 <25
oe.1
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Cuting d6 chiu nén tinh todn cuc bg cia béténg

Ry joc =0pyy, Ry =1x1,24%0,9% 11,5 = 12, 83MPa
w=0,75

ta c6: N =6225>yR,, A, =0,75x12,83x 62400 = 600, 4kN
khong théa min didu kién vé kha nang chiu nén cuc by, do d6 phai
gia cudng ludi 6 vudng dusi ddu cyt.

Gia 6 dau cot biing cdc ludi 8 vusng d6, kich thude 6 lusi 60x60
mm, budce luéi 120mm

Kiém tra theo

N <Ry, 0qhspe;
Trong d6

A 240 x 260
=4,5-85d%cl _ 45 _35=""X01 _43q
P ’ 270 x 360
_BeAuly +n ALl 5x28,3x 360+ 7 x 28,3x 270
o As \ 270 x 360 x 120
_ MRy 0,009x175
Yoy +10 0,9x11,5+10
?T023 v 023+0077
Rb.red = Ybqu)b + (P-l-lxng(Ps
=0,9x11,5%1,24 +3,25x0,077x175x1,39 = 73,7

" N <Ry, eqhpe =T73,7x240x 260 = 45995N théa man didu kién vé
kh3 ning chiu nén cue bd

= 0,00

=0,077

3,25

3- Tinh toén vai cjt

So¢ dé tinh todn conson ngdn

Vai cdt cdu tao d6i xing

Chiéu cao 1am vigc h, =1160mm; L, = 600mm

L, <09k, =1044mm, vai ¢t lam viéc nhu mét conson ngén
Luc tdc dung lén vai cot
P =D, +Gy=643,5+56,1 = 699, 6kN
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1200

Kiém tra kich thudc vai cjt 7
P = 699,6 < 3,5y, Ry bk, =3,5%0,9x0,9x400x 1160 = 1240kN
= Théa méan diéu kién chiju lyc cia vai cit
C4u truc lam viéc trung binh, K =1.
Khodng cdch tir luc P dén mép cht dudi
a, =750 - 400 = 350mm

P -699,6< K,y Rybh? _1,2x0,9%0,9x 400x1160?
a, 350
(Diéu kién théa m%n)
« Tinh ¢6t doc
Mémen udn tai tié€t dién mép cdt 1-1
M, = Pa, =699,6x0,35 = 244,86kNm

=1494,7kN

Tinh c6t thép vdi mémen ting 25%
M =1,25M, =1,25x 244,86 = 293, 8kNm

M 2,4486 x10°
a, = 7 = 2
TbRbbhO 0,9x 11,5x400x1160
Tra bang ¢6 ¢ = 0,977

A= M_ 9 4486x10° (280 0,977 x 1160) = 771 mm?
Rch,

3Y0

=0,043

= Chon 2425 c6 A, =981 mm?

o Tinh cot dai, cdt xién
P = 699,6 > 0,57, Ryebh, =0,6x0,9x0,9x 400x 1160 = 225,5kN
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- Phdi tinh c6t dai va ct xién _ _
h = 1000mm > 2,5a, =2,5x350 = 875mm chon c8t xién va cdt dai
ngang.

Chon cét dai d8, khodng cdch 150mm, théa mén khong qud
h/4 = 200mm.

Dién tich ¢t xién cit qua nda trén dogn L, (L = 1250mm
khéng bé hon 0,002bk, =0,002x 400 x 1160 =928mm?, chon 3d20 dat
thanh hai 16p, théa mén bé hon d25 va L, /15=83mm.

» Tinh kiém tra ép mit lén vai

Abf». - = R —+ |400
|~ EEEE] e
130| 400 | lso
400 _ 700

So d6 tinh ép m4t lén vai cft

Dim céu tryc lip ghép, Iuc nén lan nhét cia mdt dim truyén vao
vai la

N=0,5G, +Dm,1 |

Gid tri D,, do P,,. ghy ra nhung tinh cho mét bén ddm. Dya
viio dudong anh hudng ta tinh duge

' Dypaxi = Paax (01 +95) =1,1x315x (1 + 0,683) =523, 7kN

N =0,5%x56,1+523,7="551,75kN

Bé rong ddm cdu truc dugc md rong ra 400mm, doan g6i ddm
1én vai 180mm, A, , =400x180=72000 mm?, dién tich tinh todn
khi nén cuc bj 12 A, , =580x180=104400 mm?

. o Atoc.g_#lmo_
Heé 86,%. (pb_#‘qioc.l =¥ 2000 -_-1,13<2,5

Cudng d§ chiju nén tinh todn cuc by cia béténg
- Ry jor =0@pY, Ry =1x1,13%0,9x11,5 =11,69MPa
yv=0,75
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ta-co: N =55L75>¥sRosmAi: =0,75%0,9x11,69x 72000 =568kN ,
thda man diéu kién vé khd n#ing chiu nén cuc bd.

4- Kiém tra vgn chuyen va cdu ldp

Khi vdn chuyén va cfu 1dp hé sd dong luc a1 5
Doan 6t dusi g, =1,5x0,4x0,8x25=12kN/m
Poan ¢t trén g, =1,6x0,4x0,6x25= 9kN/m

Xét cde trudng hop béc xép, treo bujc ta chon ra hai s dé tinh:
cu méc & hai ddu, cfu mée mét ddu nhy hinh vé

» eI T T T T T T T T Js
L . paN
b | il —
P . T
*]’Ll'r'l"l"i l lll | I I lgi

@/ Khi chuyén ché va bbe xép: Cot duge dit nim ngang cdc di€m
ké ho#c treo bujc cdich ndt duéi mit doan } =2,0m, nit trén mot
doan L, =3,5m (hinh a).

Moémen tai gbi
M, =0, 5x9x3,52 =51,975kNm
M, =0,5x12x2,0% = 24kNm

Mbémen 16n nhdt & doan gida phdn cft tim duge tai tlé't dién
cdch g6i mdt doan duéi mdt doan 2,23m, gid tri tai dé
M, =12,367kNm . Qua so sénh mémen va tiét dién, chi cén kiém tra

véi M, cho phén cot tréh, vdi M, cho phén cot dudi 1a aa.
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Cét trén: kiém tra kha nidng chiu lyc véi tist dién nAm ngang:
h = 400mm, h, =360mm, ct thép chi 14y ba c5t ngoai 1d12+2d22 6
A, =873,3mm?. ‘
Kiém tra theo cong thc:
[M]=R,A,(h, —a’) = 280 x 873,3 x (360 — 40) = 78,24kNm
[M]>M,; nén cit di kha ning chiu lye.
Cot dudi: kiém tra kha ning chiu lye véi tiét dién nim ngang:
h = 400mm, h, = 360mm, cdt thép chi ldy ba c5t ngoai 2d18+1d12 ¢6
A, =622mm?.
Kiém tra theo céng thic:
- [M]=R,A,(h, - o) =280 % 622 x (360 - 40) = 55,73k Nm
{M]>M, nén cot &G khi ning chiu lyc.

b/ Khi cdu ldp 4t cft theo phiong nghiéng réi mdi edu. Piém)|
cdu dit tai vai cdch niit trén 4,25m, chin cot ty 1én dat (hinh b).

Mémen 16n nhat & phén ¢t trén, chd tiép gidp vdi vai cot

M, =0,5x9x4,05% =73,81kNm
Tiét dién cft 400x°00 vdi A, =1520,4 mm? (4d22), tinh duge
[M]=280x1520,4 x 520 = 818,67kNm vdy cdt dt kha néng chiu lye.

8} phédn cét dudi mémen 16n nhit tim duge cdch chén ¢4t mé
doan 2,95m gid tri mémen Mg =19,8kNm . Tiét dién ¢6 h = 800mm

h,=760mm, thép ldy 1a 3d18 c6 A, =7635mm?, tinh dugq
[M]=280x763,5x720 =153,92kNm nhu viy di kha nang chiu lye.

» Khi cdu ldp cét theo phuong ngang. Pi€m cfu dat tai vai cdch
mit trén 4,25m, chin cft ty 1én d4t (hinh b).

Tigt dién <ot trén 600 x 400 v4i A, =873 mm? (2422 + 1d12), tinH
duge

[M]=280x873x320="78,22kNm viy cot di kha ning chiu luc.
Tit didn ojt dudi 800x400 véi A, =622 mm® (2418+1d12), tinh dugd
[M]=280x622x320 = 55,7kNm véy cot di kha ning chiu lyc.
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4.4- Tinh toan tiét dign edt truc B |

|
Cdt tryc B ¢6 hinh ddng bén ngoai ddi xing va ndi hIc theo hai |

chiéu tuong ty nhau nén dit cét thép ddi xitng 1a hop i nhét.
1. Phan cft trén €

Chiéu dai tinh todn [ =25xH,=25x4,05=10,125m. Kich

thudc tigt dién chon b = 400mm, h = 600mm. Gij thiét chona=a’=
40mm, h, = 600 — 40 = 560mm

I, 10,125

D§ manh Ay =2="2""-9253:4, cénxetdenuon doc
¢ h " 0,60
Béang t8 hop néi luc nguy hiém
Ki hiéu- Ki hidu & " N “M/N | BT St ", Ny
°3p i |béngndi| L\ | ) (m) G (kNm) | (kN)
lyc e (m) m
1 l-16 | 28558 | 1075 0249 | 0,2230 524 | 10154
2 i-18 | 2832 | 1134 0,250 0,270 524 | 10154

a- Tinh véi edp 1:
Do léch tdm tinh todn:
e, =M/N =249Tmm
HJ’GOO 10125/600=16,87mm
*|ns 30=600/30=20mm
e, =20mm
e, =¢, +e, =249, 7+20-269 Tmm
Gid thidt chon a =40mm, a'= 40mm , h =600-40 =560mm

e, =

Chon

Gi4 thiét ham lugng cot thép: p=13%.

M, + N,y —14524+10154x0,3

-1
B =T TNy 285,58+ 1075x0,3

=1,497

2 600 2
1, = pbh, (-——a) =0,013x400x560x( 5 -40) =1,969 x 108 mm1

I, =bh® /12 = 400x 600° /12 = 7,2 x 10% mm*
Lyc t6i han qui uéc:
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=

Ncr=6,42Eb Iy 0,11 40,1 |+al, |-
Iy |® 0,1+%°5

6,4x27x10°| 7,2x10°| Q11 .| 21x10° , geq 408

(01267 | 1497 |, 269.7 | " 27x10°
600
. =5014kN
Hé s6 uén doc: |
= 1N = 11075 =1.292
1"~ 501

cr

e=me,+h/2-a"=1,292x269,7 + 300 -40 =608,57Tmm

Tinh c6t thép d6i xing

3 .
x=N___10T5x10° o908 9mm <tgh, =367.4mm
YsRyb  0,9x11,5x400
C5t thép: o
A - Ne-h, +x/2)
" R/(h,-a) .
3 .
_1075x10°(608,57-560+273,9/2) .\ o
"280(560 - 40)
Kiém tra: p= A+ A’._ 100 = 221445 160-1,3% < 3% (dat)
' ‘ bh 400 x 560 '

o
Do sai s5: Ap=0
* b- Tinh véi edp 2
D6 léch tam tinh todn:
e, =M IN =250mm
H/600=10,125/600=16,8mm

ea =maXx . )
/30 =600/30 =20mm

" Chon e, =20mm
e, =e, +e, =250+ 20 = 270mm
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Gia thiét chon a =40mm, o' = 40mm yh, = 600 -40 = 560mm
Gia thiét ham lugng cét thép: p=1,3%

M,+N,y 19,37 + 555,7x0,3
+——"=1+
M + Ny 230,4+1157,9x0,3

ho Y 400
Is=ubho(—21*a) =0,00875x400x360x(7—40) =1,325x10%m

¢ =1

=1,32

I, =bh%/12 =400x600%/12 = 7,2 x 10° mm*

Luc té6i han qui uéc:

N 84E | 1| o011

A 0,1+%
3

+0,1)+al, |=

3 9 4
6,4><27x210 7,2x10° 0,11 ol +21x103)(1’325)(103
(9525) 127 |51, 219 27x10
)
=5454kN
Hé s6 uén doc:
1 1
L T A
1-.-2. 12209
N, 5454

e=ne,+h/2-a"=1,27x218 + 300 - 40 =538mm
Tinh c8t thép ddi xing
o N _ 1157,9x10°
YoReb  0,9x11,5x400
Cot thép:

=279, Tmm <&xh, =367,4mm

Nle-h, +x/2)
4= R(h,-a)

_1157,9x10%(538 - 560 + 2279,7/2)
B 280(560 - 40)

A AL oo 2x937

iém tra: p=257% 199 _2X937_
Kiém tra: == 400 560

=937Tmm?

x100=10,83% < 3% (dat)
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|

0,83-0,875

| Désaisc"f:ﬁp:’ | =0,05

2- Phén cpt dudi

Chiédu dai tinh todn I, =1,5x6,35=9,5625m, kich thude tiét dién
b = 400mm , h=800mm '

Gia thiét chon a =a'=40mm h, =800 -40=560mm .
D6 méanh A, =l,/h=9525/800=12>4, cin phdi xét dén 4nh
hudng cha uén doc.

Nai e nguy hiém chon tif bing t& hop

Kihigu |Kihigud| N | eoomm |2 m, N,
cép ndi |bang ndi e,
e e | GNm) | kN (m) my | NN
1 IV -16 331,3 1794,6 0,185 0,211 -13,82 1195.4
2 IV =17 -341.3 1656,2 b,206 0,233 -13,82 11954
3 Iv-18 293.9 2068,3 0,142 0,169 -13.,82 1165,4

a- Tinh vdi cap 1
D4 léch tim tinh todn:
e, =M/N =184,6mm
- max H/800=6350/800="7,9mm
h!30=800/30=26,6Tmm
Chon - e, =26,6Tmm

€y

e, =€, +e, =184,6 +26,67=211,2Tmm
Gid thiét chon ¢ =40mm, o' = 40mm , h, =800 -40 =760mm
Gia thiét ham lugng cot thép: p=0,4%.

M, + N,y 1+ -13,82+1195,4x0,4 1,443

=1
¢ =1+ M + Ny 331,3+1794,6x0,4

2 2
I, = ubh, (% - a] =0,004 x 4oox760x[-8’g—0 - 40} =1,576x10°mm*
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I,= oA /12 = 400 8003112 =1,707 x101°mm ]
Luc tdi han qui udce:

6,4E, | I,| 011
N, = lgb b

—+0.1|+al =
o |91 01+%
142

6,4x27x10%[1,707x10'°| ~ 011 o1 +21x10“)'<15,'?6x1(
(9525)° 1,443 | 54,2127 " 7717 97,10

800

=11400kN

Hé s& uon doc:
METT N T Twas
N_ 11400 |
e=ne,+h/2-a"=1187x211,27 +400-40=610,7Tmm
Tinh cét thép d8i xitng
__ N 1794,6x10°
Yoftub  0,9%x11,5x400
Cat thép:

=433,4Tmm  <&fph, =498,6mm

Nle-h, +(x/2))
R, (h, -a’)

_1794,6x10° (610,77 - 760 + (433, 4712))
280(760 — 40)

+A’x100— 2x601

A =

2

601lmm

Kiém tra: p= 4, x100=0,395% < 3% (dat)

bh, ~ 400x 760
D4 sai s6: A= IM’ 0,012

0,395

b-Tinh véi cgp 2 '

Do léch tAm tinh todn:
e, =M /N =2061mm
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H /800 = 6350/800 = 7QM'

% =T /30 =800/30 = =26,67Tmm -

Chc_)n e, =26, 67mm
€, =€y +€, =206, 1+26,67= 232 74mm

Gia thiét chon @ =40mm, o’ =40mm,h, = =800 - 40 = 760mm

Gia thlé't ham lugng c6t thép: p= 0,4%.

M, +N,y . 382+11954x04 1,490
M+Ny - 3413+16562x04

@ =1+
* 2
I, = ubh, [% - a] _ 0,004 x 400 760 x{gg—q -40) =1,576x108mm?
1, = bh® 12 = 400x 800° /12 =1,707x 10 mm*
Lyc téi han qui udc:

Nc,=6":Eb Ll O . o1|+ad,|=

)
P11+l
0 , +h

3| 10
6,4x27x10° | 1,707x10 0,11 01+ 21x10* ‘L 576x10°
(9525)% 1,490 |[gq,23274 27x10°
‘ 7 800 _

=10650kN

Hé s6 udn doc:
1 1 :
m=—x - ieez 1%
"N, 10650 :
‘e=ne, +h/2-a =1,184x232.74 + 400 - 40 = 635,56mm

Tinh cot fhép d6i xing .

. 3. '
N _ 1656,2 x 10 =400mm < gﬂho =498,6mm
v,R,b  0,9x11,5x400

Cot thép:

X =




418 _ _ CHUONG 4
A _Nle-h,+x/2)

Rk, -a)

_1656,2x10° (635,56 - 760 + 400/2)

- 280(760 - 40)

'-6 . . 100 = 2% 621
Kilm tra: = =100 = o 60
D gai 56: Ap=0
¢- Tinh vdi cgp 3
D§ léch tdm tinh todn:
e, =M/N =142, 1mm

«|H /800 =6350/800 =7,9mm
*|h130 = 800/30 = 26,67mm
Chon e, =26,6Tmm

2

=621mm

x100=0,4% < 3% (dat)

€; =

€, =€, +€, =142,1 + 26,67 =168,76mm
Gi4 thidt chon ¢ =40mm, a'=40mm, h, =800 -40 =760mm
Gij thi€t ham lugng c6t thép: p=0,4%.

My +Nyy _ | -1382+1195,4x0,4

=1 -
=1+ M + Ny 293,9+2068,3x 0,4

=1,414
2 800 2
1, = pbh, (-_a) =0,004x400x760x[-2——40) =1,576x108mm

I, =bh® /12 = 400 x 800% /12 = 1,707 x 10" mm*
Lye téi han qui udc:

_64E,|1,| ou
k| mo1e%
o 1+ 5

+01(+al, |=

cr 5

6,4%27x10%| 1,707x10°| 0,11 - 401 +El:£ 1,576x10°
- (9525)% . 1,414 01+ M ] 7x10°
| """ 7800

=12760kN
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, He sé'uﬁ'n doc 7 - _
| 1. 1 '
| | "1‘1_ N _1_2068,3—1’1'93

- N,, 12760

e=ne,+h/2-a' =1, 193x16876+400 40 = 5614mm
Tinh cdt thép ddi xiing

__ N 20683x10°
TbRbb 0, 9x1 1, Bx 400

=499,6mm - >Egph, =498,6mm

Cé’t»thép:
e=% 1421 49y
h - 800 - | .
x; :[gﬂ + 1‘5'?2}&0 '=[0,656+ _1-0.656 2]7050 =579,Tmm
1+50e; 1+560x0,211
As _ Ne“'YbRbbxl(ho _xIZ)
. R_(h,—a)
: 3
_2068,3x 10” x561,4 - 0,9x11,5x 579,7(760 - 561,4/2) ~162,87mm?
280(760 — 40) -

Chon A, = A, =763(3d18)

3- Kiém tra kha ndang chiu lue ngoai mat ph&ng ubn
+ Phén c6t trén véi N_ .. =1134kN

Chiéu dai tinh todn I, = 2H, =2x4,05=8,10m
dé manh 3, =810/40=20,25
Hé s6 ¢ = 0,74, dién tich tiét dién A, =40 x 60 = 2400cm?
Téng dién tich &t thép A =2x1520= 3040mm
Tinh todn kiém tra theo céng thitc
oy, Ry Ay + R,A, ) = 0,74(0,9 x 11,5 x 240000 + 280 x 3040) = 2468kN

> N .. =2154, 5kN nén cft di khd ning chiu luc theo phtmng
ngoal m;‘it phing uén. ’

+ Phan c6t dudi véi N, =2068,3kN, chidu dai tinh todn
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I, =1,2H, =7,62m |
2, =7,62/0,40=19
¢ =077
Dién tich tist dién A, =40x80 = 3200cm?
T5ng dién tich c6t thép
A, ., =2x763,5=152Tmm?

Tinh todn kiém tra theo cong thirc
oy, R A, + B A, 1) =0,775(0,9 x 11,5 x 320000 + 280 x 1527) = 2898kN

>N, =2068,3kN viy cot 4G kha ning chiu lyc ngoai mit phing
udn. ' '
4. Méng
4.1- Méng cét bién 7
Cipndi| M N Q e M°® N® Q° e

Iyc (k.Nm) (kN) (kN) (m) (kNm) [ (kN) (kN) {m)
1 225,40 | 600,96 | 33,34 043 | 1960 | 522,57 | 28.99 0,43
2 -235,38 | 1102,70 | -47,65 | 0,256 | -204,68 | 958,86 | -41,43 | 0,256
3 230,40 | 1157,90| 15,73 | 0,212 | 200,34 100686 | 13,68 | 0,212

Sé liu: Baténg B 20, n,, =1,15

Cét thép R, =280MPa

Cusng 46 tleu chuin cla dat nén tai cao trinh ddy mong
K= 200k N/m?

Khdi lugng trung binh cia dat ddp vad méng: v, = 20]&:1'\74’m3

a) Xdc dinh Ay

Dién tich ddy méng xdc dinh so bd theo:

+ Tinh véi cép 3:

Chon chiéu sdu dat méng H = 1,7m

EN® 1,2x1006,86

A= =7,27 m?
RS —y,H 200-20x17

Chon A,:axb33x2,5—7,5 m?
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Kiém tra: Chon so bd chidu cao méng h = 1m
~ M® +Q°h =200,34 + 13,68 = 214,02kNm
. Mi 21402

e = ==
o~ N 1006,86
do d6 bidu dé phén lyc dat nén tai ddy méng cé dang hinh thang

=0,212m < =05 m

;»ieR
dlow

C (4
pe _N° 1+6e0 =1006,86(1+6x0,212]=191’17kN/m2
A a 1.5 3
¢ c
Poin = x _6_91 O [1 & 0'212] ~171.33 kEN/m®

P =191, 17&NIm? <1,2R° -y, H =1,2x 200 - 20x 1,7 =206 kN/m?®

max
(thoa)
« Tinh vdi cédp 1
Mfr =M®+Qh=196+2899x1= 224 99kNm

<

MC
€, = ——-——224 99 0,43 m< s
N¢ 522,57 6

do d6 biéu d6 phan lyc d4t nén tai ddy méng cé dang hinh thang

\ [ c
P = (1 R 9‘3’-} 52257 (1 R 6"2’43) - 129,50 kN/m?

mas AT a 7.5

pe N[y 66| 52257 (1 _8x 0’43] = 9,75 kNim”
Af a 7.5 3

P¢ =129,59 kN/m® <1.2R° -y, H _ 206 kN/m? (théa)
+ Tinh véi cip 2 '

M = ~204,68 - 41,43x 1 = -246,6kNm

MC
2L 2480 o966 m<

N°© 958,86
do 46 bidu dé phan luc d4t nén tai ddy méng c6 dang hinh thang

ef =

[ &
Pra =—N-— 1+-E-;£‘l :958,86(1+6x0,256]=193‘43 EN/m?
A\ a) 15 3
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. N {1__6_5;]_ 958,86[1_ 6x 0,256

min __; a 7.5 3

J = 62,22 kN/m?
Prax =193,43kN/m® < 1,2R° -y, H = 206 kN/m? (théa)
Viy dién tich ddy méng théa ca ba cdp ndi luc.

b) Kiém tra nén thing: (Tinh véi tai trong tinh todn, khSng ké

N trong lugng ban than méng va dat pha)

« Tinh vdi cip 1 _
M,=M+Qh= M; x1,15 = 258,73k Nm
N = 600,96 kN

plg’

P =g [1+ 2 ) = Frax % 1,15 = 149,02kN/m? <1,2R° = 240 kN/m?

P _=£ 1_690)=P;Mx1,15_= 14,21 AN/m2
Af, a . .

o Tinh véi céip 2

M,=M+Qh =M{ x1,15 = 283,59kNm

N = 1102,7 kN
M, 28359 a
f )
=—L= = 0,256 < =
“°=N "11027 ©
N Ge
Pmax = :—47[1 + "f] |
= Frax x1,156=222,44 kN/m? <1,2R° =240 kN/m?
P = -‘“‘1(1 - 3@) = P, x1,15 = 71,55kN/m>
Af a .

~ "o Tinh véi cip 3 _
. M;=M+Qxh =M, x1,15=24612kNm
N =1157,90 kN

M 244 o
My 246,12 =‘0.212<%

=N 15790
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{chon P,

Pras = [1 Ef"-) P5._x1,15=191,17x1,15=
Af a

=219,83 kN/m? <1,2R° =240 kN/m?®
P =Aﬂ( 6: ] Pt x1,15=88,92 kN/m?
*f

Diéu kién nén thing: F<aR,, -u, -ha
Gia thiét a = 50mm

h, =h-a=950mm; R, =0,9MPaem sa

u, =b, +h,=0,4+095=1,35m
Ryu,h, =0,9x1550 x 950 = 1325,25kN
F=P_ A

max-

= Z[(b2 ~ (b -2k, +26a+ b, ~b~h,)]

A, =:11-[2,52 ~(0,4-2x0,95)" +2x2,5(2,5-0,4~3-0,6)| = 1.87m?

max

cia-cdp 2)
F=P . A =22244x1375=305, 85kN < 325,25kN

Méng khéng bi nén thing, chiéu caoc méng chon nhu trén théa.
¢) Tinh cét thép o

+ Theo phuong canh dai (a)

Chon cip 3 (1a c'&p nguy hiém nhat) dé tinh:

M= —-(2,0,,,,,[x + P2

max
ll =
= —(2x 219,83 + 167,46)1, 2% - 145,67kNm

'P =219 33 kN/m2: P = 167,46 kN/m?®

A, - M 145670000
% O09R;-h, 0,9x280x950
chon d12 @ 160 ( A, =678,6 mm?)

+ Theo phUcmg canh ngdn (b)

~ 2Ry - [219 e 92)1 05? = 85, 1kNm

=608 mm?>
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A= M 85100000

| 0,9R, -k, 0,9x280x950
chon d12 @ 200 (A, =565,5 mm?)

A

50, 700} 225 1,.200[’5 600
]

=355 mm?®

T 1

d6Q 200

50

d12@ 200~

3501,

50, 400 100 500

P e T L B e R B

| 1500 1

&
it

o

' d14@ 160 d12@ 200
10-10 - = 9

1250

2500

75

®

550

] :
T 700 1l.zzs 0075, 30 ' 1500

3000 A .
MONG COT BIEN




NHA CONG NGHIEP MOT TANG LAP GHEP ' . 4925

4.2- Mong cét giia

e c c
caprnoie |t o (k?v) m (kl:tcm) - tkN:l) (EN) -(:)
1 331.3 17946 | 71,3 | 0,232 { 288,0 | 1560.5. 62,01 0,232
2 -341,3 | 1656,2 | -63,7 | 0,252 206,8 | 1440,2 | 65,4 | 0,262
3 293,9 2068,3 34,4 | 0,162 | 255.8 1798,5 1299 _0.-162

a) Xdc dinh A
Dién tich d4, méng x4c dinh so b theo:
« Tinh vdi cdp 3: Chon chiéu su d4t méng H = 1,Tm

A EN° 17985
TR _y,H 200-20x17

=10,83 m?

Chon A, =gxb=38x3=114 m?
Kiém tra: Chon sd bd chiéu cao méng: h = 1,2 m
Mfa =M® +Qh=2556+29,9x1,2=29148kNm
M7 291,48 a 38
. =0,162< — ==
%= N 17985 <
Do dé, hleu aé phan lue dat nén c¢6 dang hinh thang.

' .N'-" Get | 17985 6x0,162
P =—1+—2|= 1 '
max = ( +_.a) 114 ('+ 3,8

] =198,1kNim?

. c ¢y
P Nef, 6el =179_8,5[1 _eyomz) 117,39 EN/m?
Af a 11,4 3,8

P,f,,x =198, 11kN/m? <1,2R® -y, H = 206 kN/m (thoa)
« Tinh vdi cap 2

Mg = =M*. +Q°h-296 8+55,4x1, 2 363, 28kNm
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C (4
pe =N_(1+_639_J=1440,2(1+6x0,252]=176,61 BN/

max Af a 11,4 . 3,8

Ne(. 6e5) 1440.2(. 6x0 252 .
P |1-2% | 222040, 6x0,252) .0 06 kN
min Af( a ] 11.4 ( 3,8 ] m

P, =176,61kN/m? <1,2R —y, H =206 kN/m? (thda)

e Tinh vdi cdp 1
Mf =M+ Q‘h =288 + 62x1,2 =362,4kNm

Ms
ec-_f...?’..ﬁz_'*_-.og;;z m<2
N¢  1560,5 6

Do d6, bi€u dé phan lyc dat nén c6 dang hinh thang

. N
P =N_(1+ 6"°J= 1560'5(“ 6"0’232)=187,os kN/m?

max " A, a 11,4 3,8
Ne{  6e£) 1560,5(, 6x0,232 2
Pip="r|l-—0|=—2" 1 27 = 86,69 kN/m
min A,[ a } 11,4 [ 3,8 ]
Prax =187,08 N/m® <1,2R° -y, H = 206 kN/m® (tha)

b) Kiém tra nén thing
(Tinh véi tdi trong tinh todn, khéng ké trong lugng bdn thén
moéng va dat phd)
s Tinh véi cap 1
Mf =M +Qh =331,3+71,3x1,2 =416,86kNm

N =1794,6 kN

P

max

=£_(1 . 5% ] P x1,15
Af a

=215,14 kN/m? <1,2R® = 240 kN/m2

Froin = f [1 - Ei] = PS¢ x1,15 = 99,88 kN/m?
f a
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« Tinh véi cdp 2
Mf =M+Qh=—341,3—63,7x1,2=—417,7kNm )

N =1656,2 kN
M
_¥r 417,17 ~0.952 a

e

T N 1656,2 6
P =£{1+6‘2"]=Pc

max , Af a max
=203,10 kN/m? <1,2R® =240 kN/m®
P z-N—(l—Geﬂ]:Pf

min Ap a max

x1,15

«1,15 = 87,46 kN/m?

o Tinh véi cdp 3 '
M;=M+Qh=2939+34,4x1,2= 335,18kNm

N =2068,3 kN

P =£[1+ 68°J=P" 1,15

ml-ix Af a max
=997.83 EN/m? <1,2R° =240 kN/m?®
P = _Ii[ _ _ﬁf.Q) =P

| 2
min — Af a max x1,15 =134,50 kN/m

Diéu kién nén thung
| - Fx aRyuh,
- chona = 50 mm
h,=h-a=1,20-0,05=115m
u, =b.+h,=0,4+1,15=1,55m
o Ry up-h, =0,9x1,55x 1,15 =1604,25kN
o F=Fpa-Ay

A < L[ - (b, —20,) + 28(a + b, ~b—h,)
1 4L c‘l 4 .

A, %[32 ~(0.4-2x0,95)" +2x3(3,8-0,4-3 ~0,8)|=2,267m"

{chon P, cta cap. 3)
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F = Pmax
Chiéu cao méng chon nhu trén théa.

¢) Tinh cét thép
s Theo phuong canh dai (a)
Chon cdp 3 (14 cp nguy hiém nhat) d€ tinh

M- %(213.,,,\x + P

Pax =227,83kNIm?

P = 190,99 kN/m?

a-h, , 3,8—-E§=1,5 m

2 2

(2x227,83+190,99)1,5? = 242,49kNm

113

M=

D

' M 242490000 2
- - - 837
A = GORA ~0,9x280x1180  CoTmM

chon d14 @ 160
 Theo phuong canh ngén (b)

le(f’&zf’mjg

2 2
M= 1[227,83+ 134,50)1'32 ~153,08kNm
2 2
M 153080000 -528 mm?2

%= 09RA, " 0.9x2800x1150
chon d12 @ 200.

A, =227,83x2,287 = 521,04kN < 1176,45 kN (thda)
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Chuong 5 |
KET CAU MAI

5.1 DAM MAI
5.1.1- Cﬁ'u tao

Dam mai 1a két cau 46 mai, dim ms; thudng 1a dam doc 14p géc

1én ct. DAm midi thudng c6 nhip tif 18m tré xudng. Dam méi cé thé

¢6 hai mdi ddc, mt mdi dée hosc didm mai 4 cdnh trén cong. P&

- gidm trong hugng ban than ding dim ¢é ti&t dién chi I, T. Chidu cao

gida ddm thudng 14y bing (ila+i%)L , chiéu cao ddu dim lay bing

(21—0+-::—5)L 6 day L - nhip eda ddm. Théng thugng, 18y chiéu cao d4iu
“ddm 1a 800mm.

" DGi v6i cdc dAm c6 chiéu cao lén, ban bung thudng duge khoét

16, 16 c6 thé 1a hinh trén, da gidc. Khong khoét 16 & khu vye gdi tua
-va chd c6 lyc t4p trung.

B¢ dbc cia mdi phy thugc vao vét ligy lop:
i' = (% +1—12-)% khi v4t lidu lgp 1a panen. T3i trong mai:

&5, =190 daN/m?
i=(15+20)% khi vat liu lop 13 téle. Tai trong mai:
8, =20+25 daN/m?
i= (15 +205% khi vét lidu lqi) la ngéi. Tai trong mai:
g5 =50+70 daN/m? ‘ -
Chiéu day ban bung khéng nhé hon 80mm khi 4§ béfﬁng theo

phuong ding, khong nhé hon 60mm khi d6 bétong theo phuong
ngang. ‘ Lo

- - Chidu réng cdnh by trén phu thude vao didy kién on dinh khi
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'ché tao, van chuyén, cdu 14p va da rong d€ lién két két cdu mﬁi.

| C 11
i - Thudng 14y nhu sau: bf=(ga+a)-)L;

thye t& 13 b =200 +400mm.
Chiéu ré)ng cdnh dudi: by =200+250mm hodc 16n hon.

" 3 d4u dim, ban bung dugc md rong d€ chiu phin luc gdi tua va
dim bdo 4G rong 48 lién két ddu ddm vao cdt, thudng 14y bing chiéu
rong ban bung. ‘

Cét thép trong ban bung gdm cdt doc va ¢t dai: c8t dai xdc dinh
theo lyc cdt cdn cot doc dit theo cfu tao. ' *
~ Chung quanh céc 16 & ban bung phai duge gia c& biing c6t thép
" 4€ tranh v&t mit do hién tugng tip trung Ung suat. Cdc 16 phai dugc -
vut tron, cot thép gia ¢ chung quanh 15 phai lén hon hodc bing
" lugng cdt thép bi cit di. .
dé a6

d6 1
1 . 1
: l | | @ U F

' V2 | !
d10 "’O a5
‘\ /-. \ A
: M \\mo i
[ALARIRE LL«‘ ‘ﬂ]rr 1

dé
- Hinh 5.1 B6 tri c6t thép chung quanh 16 & bdn bung ddm mdi

"

d10

5.1.2- Diic diém tinh toin didm hai mai déc
S¢ 46 tinh 12 mot dAm don gidn ké ty do ién hai goi tua.
Nhip tinh todn: L, = L-300mm

Tai trong tdc dung gom:

Tinh tdi: gbm trong lugng ban than dém, trong lugng bén thén
céc 16p cdu tao méi. : L

Hoaqt tdi: tdi trong sita chi¥a trén méi va trong lugng chéa cAn
~ truc treo (néu cé).

.  Ngoai trong lugng ban than ddm (t3i phdn bd), cdc tdi con lai
truyén 1én ddm dudi dang lyc tdp trung, théng qua cdc sudn panen
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hofc xa g8. Néu trén didm c6 nhidu lyc tap trung (n>5), thi cho
phép thay thé& lyc t4p trung sang dang phan bs déu dé tinh néi lue
cia ddm. - B '

Vi tiét dién ddm thay d8i (ddm hai ms; ddc) theo qui luat bac
nhit, tiét dién ddm 16n nhit & nhip, cdn mémen thay ddi theo qui
ludt bic hai (khi tai trong ¢6 dang phan b& déu). Nhu vy tiét dién
cé dién tich c8t thép chju kéo 1én nhat A; c6 thé khong phdi & gida
nhip ma 14 ti€t dién nao d6 cich goi tua mot doan x.

5.1.3 Tinh c6t doc

Mgt ddm m4i hai déec, c6 do dée i<1/ 12, tdi trong tdc dung lén
ddm c¢6 dang phan bé déu la g(daN/m), chiéu cao diu dim Ia
(1/24)L . X4c dinh tiét dién ddm c6 A e -

T 1 T 1149
EX L'Lo"'x Yy
—ILO
i '
R=97 Famas
/
%

 Hinh 5.2 So dé tinh ddm mai
- Goi x 12 khodng cdch tif g6i tya dén tict dién bat ky
Chiéu cao tiét dién tai x bdng
' L, x '
= — 4 —— - o . 5.
he=2atiz | 6.0
Mémen uén tai tiét dién dang xét la _
: gx(L, - x)
N A
- - Dién tich c5t doc cdn thiét & ti&t dién x 13
| : M, .
A =- X 53
** " R,5y.L, —22) 63

62




KET CAU MA! ‘ - 433

trong d6: A, = 8h

Nhu viy A, 13 mét ham cia x. Dé X4c dmh gid tri x. c6 A,mx ,

14y dao hé.m caa (5.3) theo x, réi cho dao ham d6 bing khéng. Tir 6
tim x.

Néu gid thlet gin ddng riing tich s8 8.y khong phu thude x. Céd
phuong trinh dé€ x4c dinh x nhu sau.

9x +2xL, ~12=0 . - 54
Gidi (5.4) tim duge x=0,37L, | o
Thay x vao (5.2) tim M,, réi tt M, tinh cét thép ALl
Vi gid tri mdmen giém ddn khi cang gdn gbi .tlj'a,l lugng cdt thép

trong dim s& gidm tuong Gng, vi th khi tinh todn cdn phai xdc dinh -~

bidu 45 mémen cho didm (b¥ng cdch chon nhidu tiét dién khac nhau
cdch goi tua doan x;, réi tim M; tuong tng), de tir d6 xdc dmh vi trl

cdt cde thanh et doc tir bifu dd vat liéu.

5.1.4 Tinh cét dai

DPiéu kién cudng 4o trén tlet dlen nghléng duac bléu dién b&ng
+* N&u cdch trén nim ngang, c4ch dudi ndm nghleng (H.5.3a)
Q<Q,+ Y Ry Ay + D RoineAyinesina+c,.A,.sinp  (5.6)

: - 42 _
Trong dé6: Q= 2y, Ry, bl _ . (5.7)

h, - chiéu cao c6 ich cia tiét dién tai diém d4u khe nit nghiéng -
Q - luc cét tinh todn tai diém diu khe nit nghiéng

o, B - goc nghleng cia cot xién, c6t nghiéng cia cach du6i
d6i vdi tryc nim ngang (H.5.3a) '

o, - Ung suit kéo trong cdt thép A, duge xdc dinh tif phuong trinh:
cs'A, .sin B = M- z st'Asw‘Zwé Z RS-iHC‘Aﬂ.inC'Ziuc

Trong dé: M, Z - mémen va cdnh tay don cia ndi ngﬁu lyc tai i€t

dién vudng goc véi cénh chiu nén di qua diém cudi cua tiét dién
nghiéng. :

g0 (5._8)
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Q,
i } N
\all_ 7 M
B ‘Qrﬁ;ge)

a) ] G.A?.l\ BocArs

A R,A,, b) R,,

. AI
Hinh 5.3

So db ndi lye tai ti€t dién nghiéng c6 chiéu cao thay ddi
Néu c4nh trén ndm nghiéng, cdch duéi nam ngang (H.5.3b) thi:

Trong dé:

cudi cia tiét dién nghiéng

Dy tgB - hinh chiéu trén phuong ditng cia phan hgp luc trong

ving nén cia bdn cdnh cia tiét dién chia T.
1-')61 vdi ti€t dién chi nhat thi bing khéng

Gid tri Dy duge xdc dinh theo tit dlén thing ding di qua dlé'm'

cudi cia tiét dién nghiéng nim trong viang chiu nén
br-b
Df =

véi: D"-M stZ(sz +4 smc

ho O,Skf_ Z g.inc* ,,nc.sina (5.11)

Trong d6: Z,,,Z,,. - khodng cdch tif trong t4m cia ving nén dén cét
dai, ¢t xién tuong Ung.

Q S'QIJ + Zst ‘Asw + ZRs.inc 'As.inc'Sina + Df tgﬂ 7 (5-9) |

Qb - theo (5.7) va h, 14y tai ti€t dién thing géc di qua dlém
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5.2 DAN MAI

5.2.1- C4u tao

Dan mai béing BTCT thudng ding khi nhip > 18m. Dan méi nhe
hon so véi ddm m4di cing nhip nhung vé mat ché tao va dung 14p thi
dan phic tap hon dim.

Dan ma&i thudng c¢6é hinh dang sau

- Dan hinh thang;

- Dan c6 thanh cdnh trén giy khiic;

" - Dan vdng cung;‘

- Dan tam gidc;

- Dan cé cdnh song song.
Chiéu cao g'iﬂa dan thudng lay bing (;11--:—-;-)1., khoang cdch gitta

cdc mit dan cda thanh cdnh trén thudng la 3m, cia thanh cdnh dudi
thudng la 6m. Chiéu rjng thanh cdnh trén phu thuge vao diéu kién
én dinh khi 1am viéc, khi vdn chuyén va dung ldp, déng théi phéi di
rong 4é lidn két panen hodc xa gd: Thudng bé réng thanh cdnh trén
tir 220 - 280mm. Bé rong thanh cdnh dudi va cdc thanh bung thuong
chon biing bd réng thanh cdnh trén dé€ dé& ché& tao. Chiéu cao cia
thanh cdnh dudi phuy thudc vao viéc bd tri ¢t thép chiu kéo.

Cét thép trong thanh cdnh trén, thanh xién chju nén dau dan|
khéng it hon 4d10, cdn cdc thanh xién chiu nén khdc khong it
hon 4d8. -

Neo ¢St thép vao mdt dan nhu sau:
- Céc thanh xién chiu nén thi c8t thép phii kéo vao mit dan
mdt doan L, >15d.

- Céc thanh chiu kéo thi cét thép phii kéo mét dan mét doan
L, >30d. |

A

Mit dan khdéng nén cdu tao qua ldn, kich thuéc mit dan nén
phii hgp vdi chidu dai doan neo cét thép va tinh chat chiu lyc cda né
Céc gdc ciia mdt dan nén 14 géc vudng hodc géc ti, cde géc dé c6 thé
vudt tron. Chung quanh méit phai ¢é c6t doc va cot dai. Cdc cot n:‘ij
chiu mdt phén lyc truyén vao tif cdc thanh dan.

—
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5.2.2 Tinh toan dan

Tai trong truyén tif mdi xudng va trong lugng ban than dan qui
vé luc tap trung dit tai mit dan. Trong tinh todn xem mit dan la
khdp. ' . '

Tai trong tdc dung gém tinh tai va hoat tai. Xdc dinh ndi lue
trong cdc thanh cia dan tinh cho timg trudng hop tai: cé thé dung
cde phuong phdp co hoc két cdu: cremona, phuong phip mat cdt...
hodc dung chuong trinh tinh k&t c&u cé sy trg gigp cua may tinh.
Sau d6 t§ hop ndi lgc d€ tim ndi lyc 16n nhat trong cdc thanh dan.

Tit két qua t8 hgp ndi lye, tinh c6t thép trong céc thanh dan.

Cic thanh dan chiu kéo ho#c nén ding tam.

b

Chiéu dai tinh todn ldy nhu sau:

- D&i véi thanh canh trén va thanh xién ddu dan: L, = Lypge

- Déi véi cac thanh bung khdc: L,=0,8L;

Né&u tai trong tdc dung khong ding vi tri mét dan, thi phai kiém
tra sy xust hién mémen uén ¢uc bd bing cdch xem thanh cdnh trén

1a dim lién tuc, chiu tai tip trung, cdc gdi tua la cdc mit dan. Kiém
tra theo cu kién chiu nén léch tam.
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PHY Lig I

Pha

lue 1

Céc cu‘dng d6 tiéu chuan ciia bétdng R,, ,R,,, va cudng dé tinh todn

ctia bétdéng khi tinh tosn theo trang thdi gidi han thi 2
Rb.éer 4 Rbt.ser » MPa

‘Trang théi | Loai batsng C#p a6 bén chiu nén cita batdng
B7.5 | B10 | B125 | B15 | B20 | B25 | B30 | B3s
M100 | M150 | M150 | M200 | M250 | M350 | M400 | Maso
Nén doc Bétdngnang, [ 55 | 75 95 | 1.0 | 150 | 185 | 220 | 255
tryc hat nhé ‘
Run . Rose,
MR Bewngnhe | 35 | 75 95 | 11,0 | 150 | 185 | 220 | 255
Baténgtdong | 6,9 9.0 105 | 115
Kéo doc Bétdngnang | 0.70 | 085 | 1,00 | 115 | 1.40 | 160 180 | 1,95
tve Bétdng | Nn6m | 070 | 0.85 | 1,00 | 1,495 | 1.40 | 1,80 180 | 1,95
Ron « Rorser
hat A
nhé . : )
Nhém | 060 | 070 | 085 | 095 | 1,15 | 1.35 | 1.50
B
Nhém 1,15 1,40 1.60 1,80 1.95
c .
Bétong | Cat | 070 | 085 | 1,00 | 115 | 140 | 180 | 1.80° 1,95
nhe ligu
dac
Cét | 070 | 085 | 100 | 110 | 120 | 135 | 150 | 165
fiéu
rdng
Bétdngt8ong | 063 | 089 | 100 | 105

Ghicha :
1- B&tdng hat nho:

Nhém A : Déng rdn ty nhién, hodic duge dudng hé trong didu klén khi quyén, ot lidu cat 06

médun 34 lon >2.0.

Nhém B : Déng ran ty nhién, hnac duge dudng hd

médun dé I16n <2.0.

Nhém C : Buge chung cit,

| 2- Ky hiéu M dé chi mac bétdng theo TCVN: 5574 ~ 1991 truge day.

trong diéu kién khi quyén, cét ligu cat c6
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Phu luc 2

trang thdi gidi han thd 1, MPa

439

Cidc cudng 4 tinh todn cia béténg R, ,R,,, khi tinh todn theo

1- Bétong hat nhé :

ng Loai béténg C&p 49 bén chiu nén caa bétdng
al | 875 | B10 | 8125 | B15 | B20 | B25 | B30 | B35
o Mi00 | M150 | M150 | M200 | M250 | M350 | M400 | M450
on | Batongning,hat | 45 | 60 | 7.5.| a5 | 115 | 145 | 17.0 | 195
loc ' nhd
':b Batongnhe | 45 | 60 | 75 | 85 | 11,6 | 145 | 17.0 | 195
BatongtSong | 46 | 60 | 70 | 77 | |
Kéo Batong nang | 0,48 | 0,57 066 | 0,75 | 0,90 | 1,056 | 1,20 | 1.30
E’r':lz | Béteng | NnémA | 0,48 | 057 | 0,66 0.75 0,90 | 1,05 | 1,20 1,30
Ry hat | Nheém | 040 | 045 | 051 | 0,64 | 0,77 | 0,90 { 1,00
nhd : .
B
Nhém 075 | 090 | 1,05 | 1,20 | 1.30
o ’ .
Batong | Cot | 0,48 | 057 | 066 075 | 0,80 | 1,05 | 1,20 | 1,30
nhe lidu ‘
dic
cét | 048 [ 057 | 066 | 074 | 0,80 | 0,90 | 1,00 | 1,10
Iiéu : [
réng
Batongtdong | 0,28 | 039 | 0.44 | 0,48
Phi chil ;

Nhém A : Déng rdn by nhién, hodic duge duding hé trong gidu kién khi quyén, ¢t ligu
cat ¢ mbdun a6 l1dn >2,0. ;

Nhém B : Bong rén ty nhién, hoic duge dudng hé trong diéu
kidn khi quydn, c8t ligu cat c6 modun a9 16n <2.0.

Nhém C ; Bugc chung cat. -

2- Ky higu M 08 chl méac batong theo TCVN: 5574 — 1991 trudc day.
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Phy luc 3
Maédun dan héi ban ddu cia béténg khi nén va kéo E,x10°, MPa

Loal bétdng Cép 8¢ b&n chju nén va mac bétdng
87,5 | B10 { B125| B15 820 B25 B30 B3S
M100 | M150 | M150 | M200 M250 | M350 | M40D | M450

Bétong | Pongrinty | 16,0 | 180 [ 21,0 | 230 | 27.0 | 300 32,5 | 345
. nadng | ° nhién | ' - ‘ '
: Dudngh¢ | 14,5 | 16,0 | 19,0 1205 | 240 | 270 | 290 | 31,0
‘nhiét & ap L ‘ '
sust khi :
quyén . .
Chungdp | 120 | 135 | 16,0 | 17,0 | 200 | 225 | 245 | 260
Bétdng | A | Bong 135 [ 155 | 175 | 195 | 220 | 24,0 26,0 | 275
hat rdn Wy '
nhé nhién

Duédng 12,5 14,0 15,5 170 1 20,0 | 21,5 | 230 | 24,0
hé nhigt :

d4ap
sudt khi
quyén :
B Béng 140 | 155 17,0 | 200 | 21,5 | 23,0
inty | 12,5
nhién
Dudng | 11,5 | 13,0 | 145 155 | 17,5 | 19,0 | 20,5
hé nhiét '
& 4p
sudt khi
quyén
C | Chung 165 | 18,0 | 195 | 21.0
ap
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Phu luc 4:

Hé s& diéu kién lam viéc caa bétong

Cac y&u t6 cdn k€ dén hé s didu kién 1am vide clia
béténg

Ki hiéu v,

Gid tri

- Tinh chél tdc dyng dai han clia tai frong :

a- Khi k€ dén tai trong thudng xuyén, tai trong tam thdl dal
han va tam th&i ngén han :

+ D&i vdi batdng nang, batdng hat nho, bétong nhe a6ng
rén Wy nhign va béténg dugc dudng hd trong diéu kién moi
rudng :

- B4o am cho bétdng duge hép tye téng cu&ng a5 theo
fhasi gian (c6 A6 &m trém 75%)

. - Khéng dam béo cho bétdng tang cudng dd theo théi-
gian {(khd hanh)

+ D&i vii batong 18 ong, béténg réng khéng phy thudc vao
didu kién s dyng

b- Khi ké dén tai trong tam thai ngén han trong 1§ hgp dang
xét .

2- B béténg theo phifdng dung, mdi ldp day trén 1,5m
+D6i vdi batdng nang, baténg hat nhd, béténg nhe
+ D3i vdi bétdng 16 ong, béténg rdng

3- C&t dugc 98 bétong theo phudng ding ¢6 canh Idn clia
tiét dién dudi 30cm

4- Céc trudng hgp khadc xem TCXDVN 356:2005

0.9

0,85
1,10
0,85

- 0,80
0.85
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PHIJ LUQ
Phuy luc 5:
Cdc gid tri o &ps ap d8i vdi clu kién lam ti béténg nang
Hé Nhém Ky C&p a5 bén chju nén cla bétdng
a8 | c6tthép | higu (cudng A3 chiu nén cia bstdéng, Mpa)
chiju - :
Te2 “'o B125|{ B15 | B20 | B25 | B30 | B35 | B40 | B4s | B
(7.5) | (85) | 11,5 | (14,5 | (17,00 | (19,5) | (22,0} | (25.0) | (27
09 | Batky @ 10796 | 0789 | 0,767 | 0.746 | 0,728 | 0,710 | 0.692 | 0.670 Q
CILAING | & | 0,662 | 0.654| 0,628 { 0,604 | 0,583 | 0,564 | 0,544 | 0,521 o,g
10-40 | @ | 0443 | 0,440 | 0,431 | 0,421 | 0,413 | 0,405 | 0,396 | 0,385 | 0,3]
CHA-I | & | 0,689 | 0681|0656 | 0632 | 0,612 | 0,592 | 0,573 | 0.550 | 0.5
ar | 0,452 | 0,449 | 0441 | 0,432 | 0,425 | 0,417 | 0,409 | 0309 | 0,3]
Cl.A-| 8k | o0,708 [ 0,700 | 0,675 | 0.651 { 0,631 | 0,612 | 0,503 | 0,570 | 0.5
ar | 0,457 | 0.455 { 0,447 | 0.439 | 0,432 | 0,425 | 0.417 | 0.407 | 0.3
10 | Batky o | 0700|0782 | 0758 | 0,734 | 0,714 | 0,604 | 0.674 | 0,650 | 0.6}
CliLAig | & [ 0628 | 0619 | 0,500 | 0,563 | 0,541 | 0,519 | 0,498 | 0.473 | 0.4
10-40 | ap | 0,431 | 0,427 | 0,416 | 0,405 | 0,395 | 0.384 | 0,374 | 0,261 | 0.3
CHA-l | % | 0,660 | 0,650 | 0,623 | 0,505 | 0,573 | 0,552 | 0,530 | 0,505 | 0,4
am | 0,442 | 0,435 | 0,420 | 0,418 | 0,409 | 0,300 | 0,390 | 0,378 | 0.3
CLA-| € | 0682 | 0,673 [ 0,645 | 0,618 | 0,596 | 0,575 | 0,553 | 0,528 | 05l
n | 0449 | 0,446 | 0437 | 0,427 | 0,419 | 0.410 | 0,400 | 0,388 | 0,
1 .1. Batky o 0.784 | 0,775 | 0,749 | 0,722 | 0,700 | 0,808 0.810 0,630 '0.4
CHLAHID | & | 0821 | 0,611 | 0.580 {0,550 | 0,528 0.650 | 0,652 | 0,453 | o,
10-40 | o | 0,428 | 0,424 | 0412 | 0,399 | 0,388 | 0,439 | 0,440 | 0351 | 0,
ClA- [ & | 0653 [ 0642 | 0612 | 0,582 | 0,558 | 0,681 | 0,683 0485 | 0,
" | on | 0.440 [ 0,438 | 0,425 | 0,413 | 0,402 | 0.449 | 0.450 | 0.367 | 0,
ClA-l %a | 0675 | 0,665 | 0,635 | 0,605 | 0,582 | 0,703 | 0,705 | 0,508 o.4|
op | 0447 | 0,444 | 0,433 | 0,422 | 0,412 | 0.456 | 0.456 | 0.379 | 0.3
Chi thich : «=0.85-0.008y,R, ; &= ° s ap =Eq(1-0.56r)
Y TURA T R
*am[ 11}

Gyep =500 Kkhi v, <1

i Ogey =40C khi y, =1




WY LUC - 443
Phu ll_ic 6:
Quan hé giita cédc hé s £, ¢ vaa,,

3 2 Can 3 ; om | E ¢ O
0,01 0,995 | 0,010 | 026 | 0,870 | 0,226 | 0.51 0,745 | 0,380
0,02 099 | 0020 | 027 | o865 | 0,234 | 052 | 0,740 | 0,385
0,03 0,985 | 0,030 | 028 | 0860 | 0.241 | 0,53 | 0,735 | 0,390
0,04 0980 | 0039 | 029 | 0855 | 0,243 | 0,54 | 0,730 | 0,394
0,05 0975 | 0049 | 030 | 0850 | 0,255 | 0556 | 0,725 | 0,389
0,06 0970 | 0,058 | 0,31 | 0845 | 0,262 | 0,56 0720 | 0,403
0,07 0965 | 0068 | 032 | 0840 | 0269 | 057 | 0,715 | 0.407

" 0,08 0,960 | 0,077 033 | 0835 | 0276 | 058 | 0710.] 0412
0,09 0955 | 0086 | 034 | 0830 | 0282 | 059 | 0,705 | 0.416

0,10 0950 | 0095 | 035 | 0825 | 0,280 | 060 | 0,700 | 0,420
0,11 0945 | 0,904 | 036 | 0820 | 0,205 | 062 | 0690 | 0428
0,12 0940 | 0413 | 037 | 0815 0,302" 0,64 | 0,680 | 0,435
0,13 0935 | 0122 | 038 | 0810 | 0,308 | o066 | 0670 | 0.442
0.14 0,930 | 0,130 { 039 | 0805 | 0,314 | 068 | 0660 [ 0,449
0,15 0925 { 0,139 | 040 | 0,800 | 0320 |- 0,70 | 0,650 | 0.455
0,16 0,920 | 0,147 | 041 | 0795 | 0,326 | 0,72 | 0,640 | 0,461
0,17 0915 | 0,156 | 042 | 0,790 | 0332 | 0,74 | 0630 | 0,466
0,18 0910 | 0164 | 043 | 0785 | 0338 | 0.76 | 0,620 | 0,471
0,19 0905 | 0,172 | 044 | 0,780 | 0,343 | 0,78 | 0610 | 0,475
0,20 0,900 { 0180 | 045 | 0,775 | 0.349 08 0,600 | 0,480
0,21 o895 | 0188 | 046 | 0770 | 0,354 | 085 | 0575 | 0,489
0,22 0890 | 0,196 | 047 | 0,765 | 0,360 | 090 | 0,550 | 0.495
0,23 0885 | 0204 | 048 | 0760 ! 0,365 | 095 | 0525 | 0,499
0,24 0.880 | 0,211 049 { 0755 | 0,370 { 1.00 | 0,500 | 0,500
0,25 0875 | 0219 | 050 | 0,750 | 0,375
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PHY LUC

Phu luc 7

Cuong d6 chiu kéo tiéu chudn R,, va cudng dé chiu kéo tinh todn
ctia c8t thép thanh khi tinh todn theo cdc trang thai gidi han tha

hai Rs.ser
Nhom thép ) Gia tri R,, va R,,,, ,MPa
Cl A-| 235
CH.A-NI 295
Clli ANl 390
Civ , A-lV 590
AV 788
A-VI 980. -
Ar-Vii 1175
A-llg 540
Phy luc 8
Hé s6 tin cdy cia c6t thép v,
Nhém thép thanh Gid tri y, khi tinh todn két cdu theo céd
' trang thai gidi han
Thit nhal Thif hai
Theép CI, A-1,CILA-N 1,05 1,00
thanh Clil,A-IH ¢6 dudng 6+3 1,10 1,00
kinh , mm 10+40 1,07 1,00
CIV, A-IV AV 1.15 1,00
A-V1,A-VI 1,20 1,00
A-lllg | C6 kiém soat d4 gian 1,10 1,00
dai va ung sudt ‘
Chl kiém so4t do © 1,20 1,00
gian dai
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Phu luc 9

Cuding d6 tinh toan ctia cdt thép thanh khi tinh todn theo cdc trang
' thdi gidi han thu nhat

Nh6m thép thanh Cuing dé chiu kéo, MPa Cudng 46

Cét thép Cot thép ngang (cat | Chiunén R,
doc R, dai, ¢St xién) R, o
Cl,A- 225 175 225
CHA . 280 225 : 280
A-1l ¢ dudng 6+8 355 285° 355
kinh, mm ) ]
Ciil, A-Ill c6 10+40 265 290 , 365
dudng kinh, mm * o
CiV, A-lV 510 405 . 450°"
A-V © 680 545 - 500
AV 815 650 . 500
Ar-Vil _ 980 785 ' 500"
A-llg | C6kidm soatdd 490 390 200
gian dai va ung : : '
sudt _
Chi kiém sodt dd. a50 360 200
gian dai

Ghi chit : Trong trudng hgp, khi vi ly do nao do, 06t lhep khong céng nhém CHi, A-lll

trd 1én diing lam cét ngang (c6t dai, c6t xién) gid tri cuong dd tinh toan FI,.,, lﬁy nhu ddi
véi thép CIll, A-lll .

Phu lyc 10
Modun dan héi cia c6t thép

Nhom c&t thép | E 10 MPa
CLA-I, CIl, A-ll 21
Cilb, Al - : 20
CIV.A-IV, A-V , A-VIva AT-VII 19
Alllg 18
B-1l, Bp - 20
K-7, K-19 18
Bp-| 17
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Phu luc 12
Dién tich tiét dién c6t thép dang luéi (mm®/m)
Budc cbt : Budng kinh thép (mm)
thép &mm) 6 6/8 8 8/10 10 12 14 | 18
70 404 561 719 920 | 1121 | 1616 | 2199 | 2871
75 377 524 671 850 | 1047 | 1508 | 2052 | 2680
80 354 491 629 505 981 1414 | 1924 | 2513
90 314 437 559 416 872 | 1257 | 1710 | 2233
100 283 393 503 444 | 785 1131 | 1539 | 2010
110 257 357 457 585 714 1028 | 1399 | 1827
120 236 328 419 537 654 943 1283 | 1675
125 226 314 402 515 628 | 905 | 1231 | 1608
130 218 302 387 495 604 870 1184 | 1546
140 202 281 359 460 561 808 1099 | 1436
150 189 262 335 429 523 754 1026 | 1340
160 177 248 314 403 491 707 962 | 1256
170 166 231 266 379 462 665 905 1182
180 157 218 279 358 436 628 855 117
190 149 207 265 339 413 595 810 | 1058
200 142 197 252 322 393 566 770° | 1005
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. . Phy luc 13 o
Hé s k ké dén sy thay ddi dp luc gié theo d¢ cao
va dang dia hinh

| Dang dia hinh | B e ng dia hinh A 'B c
D6 cao (m) Dé cao {m)
3 1,00 ] 080 | 047 30 1,37]1.22] 0,89
5 107 | 088 | 0,54 40 1,43{1,2810,97
10 118 | 1,00 | 066 | 50 1,47]1,34/ 1,03
15 124 | 108 | 074 60 {1,51]1,38] 1,08
20 1,20} 1,13 | 0,80

Bing gid tri 4p lyc gié theo ban d6 phan ving 4p lyc gié
trén lanh thé Viét Nam

Viing ap lyc gié trén ban a6 i I Ll v \i
W, (daN/m?) 65 95 125 155 185

Phu luc 14 ,

Hé s8 x, d& xdc dinh phén tdi trong truyén theo mdi phuong cia
ban chi nhat chiu tai trong phin bd déu q: ¢, =1,9; ¢ =U-x,)9

156

ty ,
i, t 2 3 4 5 6 7 ] ®

HE SO 1, UNG vOI CAC SO RS

1.00 0.5000 0,7143 0,7143 0.8333 08333 0.5000 0,6667 0.6867 0,5000
1,10 05942 0,7854 0,6320 08798 0.7744 0,5842 0,7454 0.5780 0,5942
1.20 0.6747 Q.8383 0.5410 0.9120 0,7q79 0.6747 | 08057 0.4923 0,8747
1,30 0.7407 | D.8772 0.4637 0,9340 0.8359 0.7407 04,8510 0.4126 0,7407
1.40 0,7935 09057 0,4151 0,9505 0,5657 0.7935 08848 0,3434 0,7935
1.50 0,8351 0.9268 | 03346 0,9620 0,4966 0,8351 0,910t 0,26888 0,8351

1.60 0.8676 09425 0.2767 0.9704 04324 08576 0.9201 0,2345 0,8676
1.70 0,893 0,9543 02327 09766 03872 0.8931 0,9435 0,1956 0.9
1,80 0.9130 0,9833 0,1972 0.9813- | 03239 | 09130 0.9545 0,1607 09130
1.80 0,9287 09702 0.1621 0.9849 0.2818 09287 0,9631 | 0,134t 0.92e7
2,00 09412 0.9756 0.1351 | 09877 0.2381 09412 0.9697 01111 09412




PHY
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Phy lye 15

. 84 Ii,éu tinh todn bdn hai phuong
Mémen duong giita bdn M, =m P, My =my,P véi P=plL,

Momen &m trén goi M;=-k,P, My =—ksP
i -ky hiéu sd sa dE=12 ..,11
S0 461 S0062 ¢
"
L E
n :__
My My Maq My L My sy L

100 | 00365 | 00365 | 00334 | 00273 | v.o8u2 | 0,0273 | 00334 | 0,0893
105 | 00384 | 00341 | 00343 | 00252 | o0e9s | 00263 | 0,0325 | 00683
140 | 00309 | 00330 | 00349 | 00231 | 00892 | 00313 | 00313 | 0,0867
115 | 00414 | 00314 | 00353 | 00213 | 00885 | 00332 | 0,0302 | 00844
120 | 00426 | 00208 | 00357 | 00196 | 00872 | 00348 | 0,0202 | 00820
125 | 00440 | 0.0282 | 00359 | 0.0179 | 00859 | 00363 | 00280 | 0,0701
130 | o0o04s2 | 00268 | 00350 | 00165 | 00843 | 0,0378 | 00269 | 00760
135 | oo0as1 | 00253 | 003s8 | 00152 | 00827 | 00391 | 00258 | 0.0726
140 | 00469 | 00240 | 00357 | 00140 | 0,0808 | 0,0401 | 0,0248 | 00638
145 | 00475 | 00225 | 00353 | 00128 | 00790 | 0.0419 | 00237 | 00654
150 | 00480 | 00214 | 00350 | 00119 | 00772 | 00420 | 0.0228 | 0.0820
155 | 00484 | 00201 | 00346 | 00109 | 00754 | 0,0427 | 00219 | 0,0585
160 | ooses | 00189 | 00341 ] 00101 | 00735 | 0,0433 | 00208 | 0,0553
165 | 00486 | 00179 | 00338 | o00e3 | 00718 | 0,0437 | 00198 | 00519
170 | 00488 | 00168 | 00333 | 00086 | 00701 | 0.0441 | 0.0190 | 00489
175 | 00486 | 00158 | 00320 | 00080 | 00685 | 0,0443 | 00181 | 0.0480
180 | 00485 | 00148 | 00326 | 00075 | 00668 | 0,0444 | 00172 | 00432
185 | owess | 00140 | 00321 | 00069 | 00853 | 0.0445 | 00185 | 0,0407
190 | 00480 | 00123 | 00316 | 00064 | 00838 | 0,0445 { 00157 | 0.0332
105 | 00476 | 00125 | 00310 | oo0060 | 0.0824 | 00444 | 00140 | 00350 '
200 | 00473 | 00118 | 0,0303 | 00056 | 0.0610 | 0.0443 | 0.0142 0,0338




450

i

Kay

Mgy

ks

Mgy

ke

1,00
1,05
1,10
1.15
1.20
1,25
1,30
1,35
1.40
1,45
1,50
1,55
1.60
1,656
1.70
1,75
1,80
1.85
1,90
1,95

2,00

0,0267

0,0267 .

0,0266
0,0264
0.0261
0.0257
0,0254
0,0250
0,0245
0.,0240
0,0235
0,0230
0.0226
0,021

0.0217
0,0212
0.,0208
0.0204
0,0199
0.0196
0,0193

0,0180
0,0161
0,0146
0,0131

0,0118

0,0108
0.0097

0,0088 -

0,0080
0.0072
0.0066
0.0060
0,0056
0,0051
0,0047
0.0043
0,0040
0.0037
0.0034
0,0032
0.0030

0,0694
0,0680
0,0667
0.0650
0,0633
0,0616
0,0599
0,0582
0.0565
0,0550
0.0524
0,0519
0,0506
0.0483
0,0476
0,0466
0,0454
0,04423
0.0432
0,0422
0.0412

0,0180
0,0199
0,0218
0,0236
0,0254
0.0271
0,0287
0,0302
0.0316
0.0329
0.0341
0,0352
0,0362

10,0369

0.0376
0,0382
0.0388
0,03903
0,0306
0.0398
0,0400

0,0267
0,0265
0,0262
0,0258

0.0254 -

0,0248

00242

00235
0.0229
0.0222
0.0214
0,0207

10,0200

0,0193
0,0186
0.0179
0.,0172
0,0165
0,0158
0,0152
0,0146

0.0694
0,0705
0,0708
0.0710
0.0707
0,0700
0.0689
0,0678
0,0660
0.0641
0.0621
0.0599
0,0577
0.0555
0,0531
0.0507
0,0484
0,0461
0,0439
0.0418
0.0397

0,0269
0.0282
0.0292
0.0301
0,0309
0,0314
0.0319
0,0320
0,0323
0.0324
00324
0,0323
0.0321
0.0319
0.0316
0.0313
0,0308
0,0306
0,0302
0.0299
0,0294

0,0269
0.0255
0.0242
0,0228
0,0214
0.0202
0.0188
0.0176
0,0165
0,0154
00144
0,0134
0,0125
0,0117
0.0108
0,0097
0,0096
0,0089
0,0084
0,0078
0.0074

0,0625
0,0655
0,0675
0,0691
0.0703
0,0710
0.071
0,071
0,0709
0.0703
0.0695
0,0686
0,0678
0,0668
0,0857
0,0645
0,0635
0,0822
0,0612
0,0599
0,0588
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L'y

Sddd7

L,

AHENLELINT

L Iy
) g

My | My | Ky k72

Ke2

Mgy | Mgz | ky

koo

1,00
1,06
1.10

1,15

1,20
1.25
1,30
135
1,40
145
1,50
1,55
1,60
1.65
1,70
1,75
1,80
1.85
1,80
185
2,00

0,0226(0,0198(0,0556|0,04170,0198
0,02310,018410,656010,0385(0,0213
0,0234]0,01690,05650,0350|0,0226
0,0236/|0,01540,0564 (0,0318{0,0238
0.,02360.0142|0,0560|0,029210,0249
0,02360,0132(0,0552|0,0267{0,0258
0,023510,0120:0,0545)0,0242|0,0266
0,0233(0,0110{0,05360,0222|0,0272
0,023010,0102)0,0526|0,0202]0,0279
0,0228;0,00940,0516(0,0185)0,0282
0,0225|0,608610,050610,0169(0,0285
0.0221 0,0079,0,0495|0,0155{0,0289
0.0218|0,0073|0,0484 (0,01420,0289
0,021410,0067|0,047310,0131(0,0290
0,0210{0,0062 '0,0462;0,0120(0,0290
0,0206 0,0058(0,04520,011210,0230
0.0203{0,0054|0,0442|0,010210,0288
0.020010,00500,04320,0095|0,0286
0.019610,004610,0422 |0,0088|0,0284
0.01920,0043|0,0413|0,0082)0,0282
0.0189|0.004010,0404 (0.0076 |0,0260

0,0226
0,0221
0,0212
0,0206
0,0198
0,0189
0,0181
00172
0,0162
0,0154
0,0146
00138
0.0130
00123
0.0116
00109
0,0103
0,0097
0,0092
0,0086
0,0081

0,0417{0,0556 (0,0179:0.0179|0,04170,0417
0,0450]0,0545|0.0187(0,017110,0437|0,0394

0.04810,0530
0,0507|0,0511
0,0530}0,0491

0,0194/0,0161|0,0450/0,0372
0,02000,0150|0,0461/0.0349
0,0204{0,0142/0,04680,0325

0,0549|0,0470(0,0207 |0,01336,047310.0303

0,0565 (02,0447
0,0577)0,0424

0.0208|0,0123|0,047510.0::81}
0.0210{0,0115;0,04743.0262

G,0588(0,040010.021040,0107 {0,0473|0,0240
0,0593:0,03770,0209|0,0100{0,04€9}0,0223

0,0597 10,0354
0,0599(0,0332
0,054510,0312

0,0208|0,0093 |0,0464,0,0206
0,02060,008¢ |0,0459]0.0191
0,02050,008010,0452;0,0177

0,0597 10,6293 (0.020210,00740,04460,0164 | .

0,0594|0,0274

0.0589(0.0256 0,057 0.2.064(0.0431

0.058210.0240

0,0200|0,0069 (0,04380,0152

0.0141

0,019%0,0060{0,04230,0131

0,05760,0225(0,0192|0,005610.0415)|0,0122

0,0570(0,0212

0,0190)0,0052(0,0408 0,0113

0,0562}0,019810,01860,0049|0,0400(0,0107
0,0555}0,0187(0,0183 0,048 0,0392]0.0098
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PHU LUC
Sa aé 11

L

L

Mo ko2 E Mys_z Kyt Ky12

1,00 | 0,0099 | 5,0457 | 0,0510 | 0,0853 | 0,0457 | 0,0099 | 0,0853 | 0,0510
1,10 | 0,0102 | 0,0482 | 0,0574 | 0,0930 | 0,0421 | 0,0094 | 0,0777 | 0,0448
1,20 | 0,0102 | 0,0519 | 0,0636 | 0,1000 | 0,0389 | 0,0087 | 0,0712 | 0,0397
130 | 0,0100 | 0,0540 | 0,0700 | 0,1062 | 0,03562 | 0,0079 | 0,0658 | 0,0354
1,40 | 0,0097 | 0,0552 | 0,0761 | 0,1115 | 0,0336 | 0,0070 | 0,0609 | 0,0314
1,50 | 0.0095 | 0,0556 | 0,0821 | 0,155 | 0,0311 | 0,0059 | 0,0562 | 0,0279 ]|
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_ Phu luc 16 ' o

Mémen udn, lyc cit va phan lvc gi tya trong ddm lién tyc déu
nhip chiu tai trong phan b3 déu (tinh theo so d6 dan hoi)
M_ =a-g-l2+p p-l%; M, =a-g-12—|32-p-12
Quax =7-81+8,:p-l;  Qun=71-81-83-p-1

DAM HAI NHIP
. Hé& s8 dé xac dinh tung d$ hinh x Ha s8 dé xac dinh tung d$ hinh
1 bao mémen n ~ bao hjc ciit _
a B B2 . Y 8 8o
0,0 0 0 0 0.0 +0,375 0,4375 0,0625

0.1 +0,0325 | 0,0387 | 0,0062 0.1 40,275 | 03437 | 0,0687
0.2 +0,0550 | 0,0675 | 0,0125 0.2 +0,175 | 0,2624 | 0,0871
0.3 +0,0675 | 0.0862 | 0,0187 0,3 +0,075 | 0,1932 | 0.1182
0.4 +0,0700 | 0,0950 | 0,0250 0.4 -0,025 | 0,1359 | 0,1609
0.5 +0,0625 | 0,0937 | 00312 | 05 | 0,125 | 0,0898 | 0,2148
0,6 +0,0450 | 0,0825 | 0,0375 06 0,225 | 0,0544 | 0,2794
0.7 +0,0175 | 0,0612 | 0,0437 07 0,325 | 0,0287 { 0,3537

08 -0,0200 0.0300 0,0500 08 - V -0,425 ' 0,0119 0,4309
0,85 -0,0425 | 0,0152 0,0577 08’ -0,525 10,0027 0,8277
0.9 -0,0675 | 0,0081 0,0736 | 1,0 -0,625 0,0000 | 0,6250
0,95 -0,0950 0,0014 0,0964 X
: ‘ 09 Nhan vai -l o o
1,00 -0,1250 0,0000 0,1250 , i j
L . T Phini tya
Nhanvéi| gf gl? gi? n iye gbi tv

A =0.3750g! +0,4375p!
B'F'“ =1,25(g + pX
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PHU LUC {
DAM BA NHIP
1 a By B2 7 - 8 &

0.1 +0,035 | 0040 | 0,005 0.0 +04 | 04500 | 0,0500
0.2 +0,060 | 0070 | 0,010 0.1 +03 | 03560 | 0,0563
03 | +0,075 | 0090 | o015 0.2 +02 | 02752 | 00752
04 | +0080 | 0100 | 0020 0,3 +0.1 | 02065 | 0.1065
65 | +0075 | 0100 | 0025 0.4 00 | 0.1498 | 01496
26 | +0060 | 0090 | 0,030 0.5 -0t | 01012 | 02042
0.7 | +0,035 | 0070 | 0035 0.6 02 | 00604 | 02604
0.8 0 00102 | 00402 | 07 03 | 00443 | 03143
085 | 00212 | 00277 | 00490 | o8 0.4 | 00280 | 0.4280
09 | -00450 | 00201 | 00654 | 09 05 | 00193 | 05191
095 | 00712 | 92,0171 | 0.0883 1,0 06 | 00167 | 0.6167
1,00 | -0,1000 | 0,0167 | 0.1167 1,0 +05 | 05833 | 0,0833
1,05 | -00762 | 0.0141 | 0,0903 1,1 +0,4 | 04870 | 00870
11 | -0,0850 | o.0t51 | 0.0701 1.2 +0,3 | 03991 | 0,099t
115 | -0,0362 | 0.0205 | 00568 1.3 +02 | 03210 | 01210
1.2 | -00200 | 0030 | 0050 1,4 +0,t | 02537 | 0.1537
1,3 | 40,005 | 0055 | 0050 15 00 | 01979 | 01979
1.4 | +0,020 | 0070 | 0050 .

1,5 | +0025 | 0075 | ooso |NPanvei| o g d

Nhanvdi| g2 o? g A __F::j:g:'f;gg;fa

By, = 1.9 +1.2p1




PHU LUC 455
DAM BON NHIP
% a B1 i) % 1 & 8
o1 | +0.0343 | 00396 | 00054 | 00 | +03929 | 04464 | 00535
02 | +0,0586 | 0,0893 | 0,0107 0t | +0,.2020 | 0,3528 | 0,0599
03 | +0,0720 | 0,0889 | 00161 02 | +0,1929 { 02717 | 0,0788
04 | +0,0771 | 00986 | 00214 03 | +0,0929 | 0,2029.| 0,110
05 | +0,0714 | 0,0982 | 0,0268 0.4 | -0,0074 | 0.1461 | 0,1533
06 | +0,0557 | 00879 | 0,0321 05 | -0.4071 | 0,007 | 02079
0.7 | +0,0300 | 0,0675 | 0,0375 06 | -02071 | 00660 | 02731
08 | -0,0057 | 00374 | 0,0431 07 | -0.3071 | 0,0410 | 03481
085 | -0,0273 | 0,0248 | 0,0522 08 | -0.4071 | 0,0247 | 04319
09 | -0,0514 | 00163 | 00677 09 . | -0.5071 | 00160 | 05231
095 | -0,0780 | 00139 | 0,0820 10 | -0.6071 | 00134 | 0,6205
10 | -0.1071 | 0,0134 | 0,1205 1.0 | +0,5357 | 06027 | 0,0670
105 | -0,0816 | 0,0116 | 0,0932 11 | +0,4357 | 0,5064 | 0,0707
11 | -0.0586 | 0,0115 | 0,0721 12 | +0,3357 | 0,1187 | 0,0830
1,45 | -0,0380 | 0,0198 | 0,0578 1,3 | +0.2357 | 0,3410 | 0,153
12 | -0.0200 ! 0,0300 | 0.0500 1.4 | 40,4357 | 02742 | 0,1385
1,3 | +0,0086 | 0,0568 | 0,0482 15 | +0,0357 | 0,2190 | 0,1833
14 | 400271 | 00736 | 00464 16 | -0.0643 | 0,1755 | 0,2398
15 | +0,0357 | 0,0804 | 0.0446 1,7 | -0,1643 | 0,1435 | 0,3078
16 | 40,0343 | 0,0771 | 0,0429 18 | :02643 | 01222 | 073865
17 | +0,0229 | 00639 | 0,041 18 | -0,3643 | 0,106 | 0.4749
18 | +0.0014 { 00417 | 00403 | 20 | -04643 | 01071 ) 05714
185 | -0,0130 | 0,0345 | 0,0475
19 | -0,0300 | 0,0310 | 0,0610 |Nhanvéi| oI g - B
1,05 | -0,0495 | 0,0317 | 00812 ‘
20 | -0,0741 | 0,0357 | 0,1071 Phan fyc gdi tya
' - A, =0.3929g! +0,4464pl
Nhanvei| @ gi? gl? B, =1.14289! +1,2232pl
‘ G,y =0.9286g! +1,1428pl




PHY LyC
DAM NAM NHIP
7 a By Pa 7 ¥ & &

0,1 +0,0345 | 0,0397 | 0,0053 00 | +0,3947 | 04474 | 0,0526
02 | +0,0589 | 00895 | 0,0105 0,1 | +0,2047 | 0,3537 | 0,0590
0,3 | +0,0731 | o.0892 | 00158 02 | +0,1947 | 0,2726 | 0,0779
04 | +00779 | 00889 | 00211 03 | +0,0047 | 02039 | 0,1091
0.5 | +0,0724 | 0,0887 | 0,0263 0.4 -0,0053 | 0,1471 | 0.1524
06 | +0,0568 | 0,0884 | 00316 05 -0,1053 | 0,1017 | 0,2069
0,7 | +0,0313 | 0,0882 | 0,0368 0.6 -0,2053 | 0,0669 | 02722
0,8 -0,0042 | 0,0381 | 0,0423 0,7 -0,3053 | 0,0419 | 0,3472
0.9 -0,0497 | 0,0183 | 0,0680 0.8 -0,4053 | 0,0257 | 0,4309
1,6 | -0,1053 | 0,0141 | 0,1196 0.9 -0,5053 | 0,0169 | 05222

1.1 -0,0576 | 0,0140 | 0,0717 1,0 -0,6053 | 0,1044 | 0,6196
12 -0,0200 | 0,0300 | 0,0500 1,0 +0,5263 | 0,5081 | 00718
1.3 +0,0076 | 0,0563 | 0,0487 1.1 +0,4263 | 0,5018 | 0,0755
1.4 +0,0253 | 0,0726 | 00474 1,2 +0,3263 | 0,4141 | 00878
1.5 | +0,0329 | 0,0789 | 0,0461 13 | +0,2263 | 0,3364 | 0,1101
16 | +0,0305 | 0,0753 | 0,0447 1.4 | +0,1263 | 0,2697 | 0,1434
7 +0,0182 | 0,0616 | 0,0434 15 +0,0263 | 0,2164 | 0,1882
1.8 | -00042 | 00389 | 0,0423 1.6 -0,0737 | 0,711 | 0,2448
1.9 -0,0366 | 0,0280 | 0,0646 1,7 -0,1737 | 0,131 | 0,8128
20 | 00799 | 00323 | 01112 | 18 02737 | 01179 | 0,3046
21 - | -0,0339 | 0,0293 | 0.0633 19 -0,3737 | 0,1063 | 0,4800
22 | +0,0011 | 0,0416 | 0,0405 20 | -04737 | 01028 | 05766
23 | 40,0261 | 9,0655 | 0.,0895 2,0 | +05000 | 05007 | 0,0809
24 | +0,0111 | 00805 | 00395 | 21 | +0,4000 | 04944 | 00944
25 | +0,0461 | 0,0855 | 0,0385 22 +0,3000 | 06,4063 | 0,1083
) A 23 | +0,2000 | 0,3279 | 0,1270
{Nhdnvéi| o i o 24 | +0,1000 | 02604 | 01604
25 | +0,0000 | 02045 | 0,2045

Nhanvai{ ¢ o P




! PHU LUC 457
Phy luc 17
Momen udn, luc cit, phin lyc gdi tua trong dim lién tuc déu nhip
Momen ugn - Céc dang tai tr —
Sc dd x8p tai trong \ — i
Lc phéﬁluc — | w2l e E_m,_a.” Sl
M, 0,070pP 0,156P1 0,222PI
5 M - - 0,111P1
A Mg - - -
—L 4t Mg -0,125p# -0,188P!| -0.333P
A= Qu 0.375pl 0,313P 0.867P
B 1,250pl 1,375P 2,667P
CQia —0,625p! —0,688P . -1,333P
My 0,096p1 0,203PI 0.278P1
Mz - - 0,222P
A 1 BE 4 My - - -
. Mo -0,063p8 ~0,004P1 ~0,167P1
A= O 0.438pl 0.406P 0,833P
My, - =0.,047P1 —0,056P
et Mz - - -0,111P1
A.' B Mis - - -
AsCun -0,063p! -0,094P 0,167PI
My 0,080p? 0,175P! 0,244P1
T M,z - - 0,156P
- M;—J - -— -
A,B,C,0D Mz 0.026pl? 0.100P! 0,067P1
Mz - |- 0,067P1
Ms -0,100pk -0.150P! ~0,267Pt
A=Qia 0,400pi 0,350P 0,733P
8 1,100pl 1,150P 2,267P
Qs " -0,600p! -0,650P -1,267P
Qe = Qx 0,500p! 0,500P 1,000P
M, 0,101p#? 0,213P 0,289P1
M;; - - 0,244P1
—1' 5 Mz - - -
A B 3 My ~0,050p# -0,075P| -0,133P1
Mz - - -0,133P
Mg, -0,050p8 -0,075PI -0,133P
AxQu 0,450p! 0,425P 0,867P
My - —0,038P1 ~0,044P1 -
' M - - -0,089P)
' M3 - - -
ETEZ F3B M, 0,075pi? 0,175P1 0,200P1
A B ' M - - 0,200Pt
Ma -0.050p1* ~0,075P) -0,133P)
A= Qi -0,050p! -0,075P -0,133P1
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PHU LUC
Cdc dang tdi trong tdc dung trén cdc nhip cé tdi
e |e e e P ple|e il B kfo'sd' u, o K=0T
° lﬂz ‘h'ln IﬁT1 1Bz tﬂ_l! tﬂ 14 | 1/4] 1/a ﬁb h0.4! . '0,4‘ h(il. [ 4 |03
0.180P! 0,258P! 0.184P 0,095kl 0,094k 0,089k
0,035P! 0,266P| 0.219P - - -

- 0,023p -0,080P| - - -

-0,281P -0,489P1 -0,396P -0.156k ~0,155kt -0,151k!
0.719P 1.031P 1,104P 0.344k 0,345k 0,349k
2.563P 3,938P 3,792P 1,312k 1.310k 1,302k
-1.281P -1g20p -1,896P ~0,666k ~0,655k -0,651k
0,215P1 0 316P) 0.217F1 0,129k 0.126k! 0,121k
0.145P1 0,383P1 - 0,318P - - -

- 0,200P% 0,085P! - - -
-0.141PI -0.234P} -0,198P —0,078kI -0.078k! -0,076K
0.859P 1,266P 1.302P 0,422k 0,422k 0,424k
-0.035P! -0,059P! -0,0393P| —0,035K —0,035kl ~0,034Kki
-0.106P! -0.117P) -0,099P - - -

- -0.176PI ~0,165P - - -
—0,141P —0,234P| -0,198P -0,078k 0,078k -0,076k -
0,194P1 0,281P1 0.197P 0,108kl 0.107ki 0.102k|

0,081P1 0.313PI 0.258P) - - -

- 0,094P! -0,014P) - - -
0,025P - -0,067P) 0,042k 0,040K1 0,036k
0,025P 0.125P 0.100P) - - -
0.225P —0.375PI ~0,317P1 -0.125k 0,124kl -0.121K
0.775P 1,125P 1.183P 0.375k 0.376k 0,379k
2,225P 3,375 3.317P 1.125k 1,124k 1,121k
1.225P -1.875P -1,817P -0.625Kk -0,624k -0.621k
1.000P 1.500P 1,500P 0,500k 0,500k 0,500k
0.222P| 0.328P!| 0,224P| 0,136k 0,134kl 0.128%1
0,166P 0,406P! 0.338PI - - -

- 0,234P} 0.418P - - -
—0.113P -0.188P) '%.11";97?;)"’ 0,062k 0,062k -0.061kl
-0,113P| -0.188P -0,158P) - - -
-0,113P1 -0.188P1 -0.150p ~0,063K -0,062k1 -0,061kl
0.888P 1.313P 1,342 0,437k 0,438k 0,439
~0.028P -0,047P1 ~0.026P| ~0,028k) ~0,028ki ~0,027!
-0.034P! -0,084P1 -0,079P! - - -

- -0,141P1 -0,132P} - - -
0,138P 0,188P1 0,092PI* (0,100P1) 0,104kl 0,102kl 0,096k~
0,138P 0.313P1 0.258P% - - -
—0.113P1 -0,188PI -0,158P1 -0.063kI 0,062k ~0,061kl -
-0.113P -0,138P -0,158P1 —-0,063kI -0,062k! -0.061Kl




PHY LUC 4569
Gidi thich cdc ky hiéu
M,, - mémen & nhip s8 1, tai tiét dién s8 3 .
My - mémen & goi B
A, B - phan lue géi A, B
Q.p - lyc cit gdi B phia nhip 2
Mémen udn, P 19 1P
So dé x&p tai trong | luc cét, phan 4‘_*1‘ ﬁa‘é 2 T ‘7,:1 25_1
Iyc L AR
Mg 0,117pi? ~0,175pl -0,311pl
M. -0,033pF -0,050pl -0,089pl
AL 8 1,200pl 1,300P 2,533P
Qe -0.617pl -0,675P -1,311P
Qz 0,583p! 0,625P 1,222P
Mz 0,017pi? 0,025p} 0,044pl
PR Ira e M -0,067pl2 -0,100pl -0.178pl
A B8 € O Qip 0.017p! 0,025P 0.044P
- Qe ~0,083pl -0.125P -0,222P
My, 0,077pi2 0,170p! 0,238pl
E7E, K54 M, - - 0,143pl
ALB o C0 M, _ B _
Mz, 0,037pl? 0.116pl 0.079p!
M, - - 0.111pi
Mz; T - -
Mg -0,107pi2 -0,161pi ~0,280pl
M -0,071pP -0,107P —0,190p!
A=Qn 0,393p! 0,339p! 0,714P
B 1,143pl 1,214P 2,381P -
c 0,928pl 0,892P 1,810P
Qe -0,607pl -0,661P -1,286P
Qqa 0.536p! 0,554P 1,005P




460

PHY LUC
Mémen ufn, P 1P ®. 10
So dd x&p 14i trong | Iyc c?"t‘::phén i | wqé 2 1 1 . 2!
Qac ~0,464p! -0,446P ~0,905P
My, 0,100p# 0,210pi 0,286pl
M, - - 0.238pl
M3 - - -
. _ M, - -0,067pl -0,127pl
M - - -0,111pt
Mo, - - -
Mz ~0,054pF -0,080pl -0,143pl
M -0,036pP —0,054pl ~0,095pl
A=Q, 0,446p! 0,420P 0,857P
M, - ~0,040p) -0,048pl
M;2 - - -0,095p|
My - - -
My, 0,080p1 -0,183pl 0,206p!
My, - - -
Mz -0,054p/ -0,080pl 0,143pl
M. -0,036p#? -0,054p) -0,095pl
A=Qp, -0,054pl -0,080P -0,143P




PHY LUC 461

Pl L olele e | o

Y A 3
e 1422 14 " luaz 13 E& E" ve]m "'T oM “»“"!ET 03I
-0.253pl ~0,438pi —0,369 -0,146k! —{01.145K —0.142k!
—0,075p -0,125p! -0,106p1 -0,041k =0,0414 -0,641kl
2,450P 2,750P 3.633p 1,251k 1,24% 1,244k
~1,263P -1,937pP -1,869P -0,646k —0,645k -0,642%
1,18P 1,813P 1,764P 01,605k 0,604% {1,602k
0,038p! 0,063pl 0,053p 0,022k 0,021k 0,021kl
-0,150pl -0,250p! -0,211p1 -0.083ki -0,083k -0,081ki
0,038P 0.063P 0,053P 0,022k 0,021k 0,021k
-0,188P -0,313P -0,264P -{0,105k -0,104 ~0,102k
0,190pt 0,275p! 0.193pi 0,104k ,103k1 0,098k
0,069p! 0,299pi 0.247pl - - -

- 0.074pi —0,033pt - - -
0.029p1 .0,007pl 0,070t 0,056k 0,053kl 0,049k
0,069pl 0,165p! 0.134p! - - -

- 0.074pl 0.005p! - - -
-0.241p! -0,402p1 -0,339p1 -0,134kl -0,133u -0,130u
~0,161pl -0,268p -0,226p1 -0,089%I -0,084 ~0,085k|
0,759P 1,098pP 1,161P 0,366k 0,367k 0,370k
2,321P 3.536P 3.452P 1,179 1,178k 1,174k
1,839P 2,732p 2.774P 0,910k 0,910k 0,912k
-1.241P -1,902P ~1,839P —0.634k -0,633 ~0,630k
1,080P 1,634P 1.613P 0,545k 0,545k 0.544k
-0,920P -1,366P -1,387P ~0,455k —0,455k —0,456k
0,220p 0.325p! 0,2220 0,134kl 0,132kl 0,126%
0.160pl 0,400p 0,332pl - - -

- 0,224pl 0.109pl - - -
N ~0,184pl ~0,160pt* (- ~
0.110p! 0.470p1) 0,056kl -0, 056Kk ~0,055kl
-0,090p} ~0,167p} -0,141pl - - -

_ -0.1513 =0,123p1° {~ _ ~ _

' 0,134pl)
-0.12%pl -0,201pl ~0,170p! -0,067K 0,067kl ~{,085K :
-0,080p! ~0,134pl ~0,113pl —0,0454 ~0,045k -0,044K]
0.879P 1,299P 1,330P 0,433k 0,433k 0,425k
£,030p! -0,050pl -0,028p! -0,030ki -0,030k! -0,029
-0,090pl -0,110pl -0,085p - - -
- —0,151pi ~0,141pl - - -
8,191pl 0,090p1*
0.140p! (0.098pl) 0,111kl 0,108kl 0.102k!
0,160p! 0,333p} 0,275p! - - -

_ 0,224pl 0.127pi* _ _

(0,139p1) - :
-0,121pl ~0.201pl -0,170p! -0,087ki -0,067kl ~0,065k
-0,080pl =0,134p! -0,113pl -0.045kl -0,045K -0,044x
= R Fals ~{,201P -0,470P -0,067% 0,067k -0,065k




462

PHI) LUC
Mo in | W Hd AL
. omen uon, lyc : —
Sa aé xép tai lrong Cét. phén e ‘w 12 '.: 12 1 151 2i1 I
Me ~0,121pl? -0,181pl -0,321pl
— Mg -0,018p# —0,027pl ~0,048pl
f ! 7: 2 CE 3 "': 4 : Mo -0,058p12 —0,087pl ~0,155p!
B 1,223pl 1,335P © 2,595P
Qe ~0/21pl -0681P -1,321P
Qs 0.603p! 0.654P 1,274P
Ma 0,013pl2 0.020p! 0.036pl
M -0,054pl? -0,080pl -0,143pl
L W My -0,049pl? -0,074p! -0,131pl
A B € D E B -0,080pi -0,121P -0.214P
Ois 0,013pl 0.020pP 0.036P
Qs ~0,067p! —0,100P -0,178P
Ma ~0,036p#? -0,084pl -0,096pl
57 A ,5,8,38 Mc -0,107p ~0,161p! -0,286pl
A B € O E c 1,143pl 1,214P 2,381P
Ox —0.571pi —0,607P -1,191P
Mz -0.071plR -0.107pl -0,190p!
51—575—;1:"—5 M. 0,036p12 0.054pl 0.09pl
A B € D.E c -0.214pl -0.321P -0,571P
Oac 0,107pl 0.161P 0,286P
My 0,078pl? 0.171pl 0.240pl
M2 - - 0,146pl
M,; - - -
Mz, 0.033p12 0.112pl 0,076pl
Mo - - 0.099p!
ME.'I - - -
M, 0.046p/? 0,132pl 0.123pl
G215¥ 020000 02105 D257 M _ _ 0.123pl
m—z'JJJTLu“-n-m—;T Mo —0,105pi? —0,158pi -0.281pl
A,B,C, D, E, F Mc ~0,079pk -0.118pi -0.211pl
e A= 0,395pl 0,342P 0.719P
8 1,132pl 1,197P 2.351P
c 0.974pt 0.960P 1,930P
Qia -0,605p1 -0,658P -1,281P
Qs 0.526pt 0,540P 1,070P
O -0.474p! -0,460P -0,930P
Qs 0,500p! 0,500P 1,000P
My, 0,100p? 0.211pl 0,287pl
M2 - - 0,240pl -




PHU LUC 463

o In o |p o s e e ) e 'sﬂ i ||||‘ Sl ; -.B;M

) m1 rzz 1: ﬂ? L t:n 14 | 114 mT paps WT
.=0,271pl '—0\;‘452pl -0,382p! =0,151kl - =0,150k1 —0,146kI|
-0,040pl -0,067pl -0,0571pl =0,023kI =0,022kl -0,022k}
=0,131pi —0,218pl -0,184pl —-0,072kl -0,072kl —0,070kl!
2.502P 3.,837P 3,707P 1,279k 1,278k 1,270k
-1.271P -1,952P -1,882P 0,651k 0,650k —-0,646k
1,231P 1,885P 1,825P 0,628k 0,628k 0,624k
0,030pl 0,050p1 0,042pl 0,017kl 0,017kl 0,016k
-0,120p! -0,201pl —0,170pl -0,066k! ~0,066k| ~0,064k|
=0,110pl -0,184pl -0,156pl -0,062k| -0,061kl —0,060k!
-0,181P -0,301P -0,254P -0,100k -0,100k -0,086k
0,030P 0,050P 0,042P 0,017k 0,017k 0,016k
-0,151P ~0,251P -0,212P -0,083k -0,083k -0,080k
-0,080pl -0,134pl -0,113pl —-0,045kl —-0,045k! -0,044k
=0,241pl —0,402pl —0,339pl -0,134kl 0,133kl -0,130kl
2,321P 3,536P 3.452P 1,178k 1,176k 1,172k
—1,160P -1,768P 1,726P —0,589% —0,588k —0,586k
-0,161pl -0,268p!t -0,226pl =0,089kl -0,088kI —0,086k!|
0.,080pl 0,134pl 0,113pl 0,045kl 0,045kl 0,044kl
-0,482P -0,804P -0,679F —0,268k -0,266k -0,260k
0,241P 0,402P 0,339P 0,134k 0,133k 0,130k
0.191pl 0.276pl 0,194p! 0,105k! 0,104kl 0,099k}
0.072pl 0,303pl 0,250p! - - -

- 0,079pl ~0,028pl - - -
0.028p1 0.005pi -0,089pl 0,052kl 0,050kl 0,046kl
0,058pl 0.155pl 0,125p} - - -

- 0,054pl -0,014pl - - -
0,072pl 0,079pi 0 0,068k! 0,06k! 0,061kl
0,072pl 0,204pl 0,167pt - - -
-0,237pl -—0,395pl -0,333pl -0,131kl -0,130k! —0,127kl
-0,178pl -0,296p! =0,250pl ~0,099kI -0,098k! -0,096k|
0,763P 1,105P 1.167P 0,369k 0,370k 0,373k
2.,296P 3,494P 3,417P 1,163k 1,162k 1,158k
1,941P 2,901F 2.917P 0,968k 0,968k 0,969k
-1,237F —-1,895P -1,833P -0,631k -0.630K -0,627k
1,059P 1,599P 1,583P 0,532k 0,532k 0,531k
-0,941P -1,401P —1.,471P -0,468k -0,468k —0,469k
1,000P 1,500P 1,500P 0,500k 0,500k 0,500k
0,220p! 0,236pl 0,222pl 0,135kl 0,132ki ' 0,126k
0,161pl 0,401pl 0,333pl - - -

- 0,227pl 0,111pl - - -

b
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Ma dhn, Iy “ il v
- men uon, yc : [ —
Sodéxépuivong | " e | Bl ] - ]
Mz, - -0.069pl -0,129pl
Mz - - -0,117pl
—_— e Mz - - -
A A3 ER A B gA M, 0,086p# 0,191pl 0,22apl
A B C DEF Mas - - 0,228pl
Mg -0,053pl -0,079p) -0,140pl
Me -0,039pi —0,059p! -0,105pl
A= Q. 0,447pl 0.421P 0.860P
M: ] - —0.039pl —O.NTP‘
Ms - - -0,004pl
M, - = =
Mo, 0,079pr 0,181pl 0,205p!
— M;s - - 0,216pl
ETE A B 5
1 28 3B ab s Mzs - - -
A B C D EF My, - -0,059pl -0,105pl
Mss - - ~0,105pl
Mz ~0,053pi? ~0,079p -0,140p
M, ~0,039pl? —0,059pl -0,105pl
A= Qi —0,053p} -0,079P -0,140P
M -0,120pl2 -0,179p! -0,219pl
M ~0,022pl -0,032pi -0,057pl
[ Mo —0,044pf ~0,066pl -0,118pl
EVERE B i Me -0,051pi? -0.077p! -0.137pl
ABCcDerF 8 1,218pl 1,327P 2,581P
Qn -0.620p -0,679F -1,319P
Qo 1,598pl 0,647P 1,262P
Mg 0.014pl 0,022pl 0,038pl
Mc -0,057pi? -0,086pl -0,153pl
o e Mo -0,035pi? -0,052pl -0,083pl
L LT LT Me -0,054pi2 —0,081pi —0,144pl
A 8 CDEF B -0,086p) -0.129P -0,230P
Qg 0,014pl 0,022p 0,038P
[o 2 ~-0,072pl -0,108P —0,191P
Mg -0,035pi -0,052p! -0,093pl
M. -0, 111pi2 ~0,167pi -0,207pl
T Mp -0.020p# -0,031p! —0,054pt
. ‘B "'C ’D ‘E . M -0,057pt -0,086p! -0.153pt
c 1,167pl 1.251P 2,447P
On -0,576pl ~0.615P -1,204p
Qs 0,591pl 0,636P 1,242P
Mo -0,071pi —0,106pi -0,188pl
M, 0.022p1? 0,048pl 0,085p!
Mo —0,059pi -0.088p! ~0,156pi
AEE i kg Me -0,048p° -0.072p -0,128pt
A B CDEF c -0,194p! ~-0.291P -0,517p
O 0.103pl 0,154p 0.274P
Oy -0,091p! -0,136P -0,242P
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—L > P P LN A <l o]
174 122 1/4 1:&T1 19 153 108 ﬁu 14 | 14 mT lJ.:lll 2! 0.3!"

0,160p!" (- .
—0.111p! ~0,185p! 0.16900) -0,058kl | -~0,058kl | -0,056kI
-0,096p! ~0,173pl -0,146pl - - -
-0,132pl* (-
- - —0,160pl 044400 - - -
0,227pl -0,125pl* (- :
0,161pl 0.138p0 0,117kl 0,117k 0,109kl
0,161p! 0,352pl 0,292pi - - -
-0,118pl -0,197pl -0,167pi -0,066kl | -0,066kl | —0,064kl
-0,089p! ~0,148p! -0,125pl —0,060kI | -0,080kl | -0,048k
0,882P -1,303P 1,333P 0,434k 0,434k 0,436k
-0,030p! -0,049pl —0,028pl 0030kl | -0,030kl | -0,029KI
-0,089pi —0,099pl -0,083p! - - -
- -0,148pl -0,139pi - - -
0.190pl 0,090p!*
0,139pl (0.300pi) 0.109ki 0,106kl 0,101kl
0,154pl 0,237pl 0,271pl - - -
0,215pl 0,118pl*

- (0.130p1) - - B
-0,089pl -0,148p! _06?35:;,(_ -0,050kl | -0,050ki | -0,048ki
-0,089pl -0,148pl —0,125pl - - -
-0,118p! -0,197pl -0,167pl 0,066kl | —-0,066kl | -0,064kl
-0,089pl -0,148pl -0,125pl -0050kl | -0,050kl | 0,048kl
-0,118P -0,197P —0,167pl -0,066k —0.066k | 0,064k
-0,269pl -0,449pl -0,379pl —0,149K1 | -0,148BKklI | -0,144Kl
-0,048p! ~0,081p! -0,068pl 0027k | -0,027k | -0.027ki
-0,100p! -0,166pl ~0,140p! -0,055ki | -0,055kl | —0,053kl
-0,116pl -0,193pl -0,163p! —0,064kl | -0,063kl | -0,062k
2,490P 3,817P 3,689P 1,271k 1,269k 1.261k
.=1,269P -1,049P —1,879P ~0,649k —0.648k | 0,644k
1,221P 1.868P 1.811P 0,622 0,621k 0,617k
0,032p! 0.054pl 0,045pl 0.018KI 0,018kl 0,017k
-0,129p! -0,215p! —0,182pl -0,072kl | —0,071ki | -0.069k!
-0,078p! ~0,130pl -0,110p! -0,044kl | -0,043kI | -0.043kl
-0,121pl -0,202pl ~0,170pk ~0.067kI | -0.067kl | —0.065ki
-0,194P -0,323P —0,273P 0,108« | -0108k | -0,103k

_ 0,032P 0,054P -0,045P 0,018k | 0,018k 0,017k
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po|e LI T ple|e S S 5“’ ..nlllllll .591 N . =..u.
) e wz2 1: usjl 1r:1z ma Tm T:M A | ':r | ﬁo.zr pox f‘
-0,161P -0,269P -0,227P -0,090k —-0,089% —0,086k
—O;OTGpl -0,130pl -0,110pl —0,044k| -0,043k! -0,042ki
-0,250p! ~0.417pl -0,352pl —-0,139kI —-0,138kI —0,134kl
—0,046pi -0,076pt -0,064pl =0,025kI -0,025k! —=0,024kl
~0,129pl -0,215pl =0,182pl -0,07 1kl —0,071kl -0,069kI
- 2377P 3,628P 3,530P 1,209k 1,208k 1,202k
-t,172p -1,787P -1,742P -0,595k -0,595k 0,592k
1,205P 1,841P 1,788P 0.614k 0,613k 9,610k
-0,159pl -0,265pl ~0,223pl ~0,087kl ~0,087kl -0,085kI
0,073pl 0,121pl 0,102pi 0,040kl 0,040kl 0,038l
-0,132pl —~0,220p! -0,186pl -0.074kl =0,073kl -0,072ki
;0,1 08pl -0,179pl —0,152pl —-0,060k| —-0,059k1 —0,058ki
-0,435P -0,727P -0,614P -0,241k -0,240k 0,233k
0.232P 0.386P 0,385P 0,127k 0,127k 0.123k
-0,205P —0,341P 0,288P -0,114% -0,113k -0,110k




‘ PHY LUC

Cédc s6 liéu vé cau tryuc
Gidgi thich ky hidu
Q - suc nang cba cdu trye, nBu cho bdi mét con s6 14 cdu tryc chi ¢6 mdt méc cdu, ndu cho
bdi hai con sé cach nhau bang gach xién 1a cdu tryc ¢d hai mdc céu:

L. - nhip cdu truc, tinh bing khoang cach gida hai tryc ray;
B - bé rong cdu truc;
K - khodng cach giita hai truc banh xe clia ciu truc;
H,, - chidu cao cdu truc, 12 khoang cach t dinh ray dén mét trén cda xe con;
B, - khodng cach tJ truc ray dén mut ¢du tryc;

Phu luc 18

PC.. - ap lyc tigu chudn cia mot banh xe clu trye ién ray khi xe con chay sét phia ray do;

PS.. - ap lyc tidu chudn cda mdt banh xe céu tryc lén ray khi xe con dung & phia bén kia:
G - trong ludng xe con.

Bang 2 Chi tiéu cdu truc chay dién, ché& dé lam viéc trung binh

Sttc truc| Nhip Kich thudc cdu tryc A’p_ll,tc banh Trong higng
Q céu tryc {(mm) xe lén ray (kN) (kN)

(kN) |k (m)| g K | Ha By | pc 1P, Xe cc;on Toan céu try

11 70 23 136

14 75 27 154

17 82 34 181

50 20 5000 | 3500 | 1650 | 230 89 40 22 208

23 101 49 250

26 6500 | 5000 107 58 280

29 115 63 312

11 115 22 175

14 120 28 195

17 125 30 210

100 20 6300 | 4400 | 1900 | 260 135 35 40 240

23 145 40 270

26 145 45 300

29 5000 170 54 348

11 145 30 200

14 155 30 220

17 165 35 250

150 20 6300 | 4400 | 2300 | 260 175 40 53 280

23 i85 45 310

26 195 50 340

29 5000 210 70 410
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st truc| Nhip Kich thudc cdu tryc Ap Iyc banh Trong lugng
Q |chutrye {mm) xe 1&n ray (kN) . {kN) |
(kN) |l (M| p K Het By | P, | PS. XG;o n {Toan cdu try
10,5 175 | 42 235
135 185 | 42 255
16,5 , 195 | 48 285
200/50 | 19,5 | 6300 | 4400 | 2400 | 260 | 210 | 52 85 3zs
22,5 220 | 60 360
255 | | 235 | 70 | 410
28,5 5000 255 | 78 465
10,5 255 | 70 - ' 350
13,5 , 270 | 75 390
.| 188 5 : | 280 | 82 425
300/50 | 19,5 | 6300 | 5100 | 2750 { 300 | 300 | 88 | 120 475
| 225 ' 315 | 95 " 520
'25.5 330 | 102 | ses
28,5 , 345 | 115 620
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Phu luc 19
Chi tiéu cdn truc chay dién, ch€ dj lam viéc ning
Sic true| Nhip Kich thudc cdu tryc Ap iyc banh | Trong lugng
{mm}) xe lén ray (kN) kN)
Q  |cdutryc : Xe con | Toan céu
(N) | ()| B K | Ha | B | P | Prain a truc
1 . 76 | 22 146 -
14 81 26 164
1 17 | 88 ‘| 33 ' 191
50 20 | 5000|3500 (1650 230 [ 95 | 39 30. 218
23 107 | 48 _ 260
26 | 6500 | 5000 . 113 | 57 290
29 121 | 65 322
11 125 | 20 190
14 | 130 | 25 ' 210
17 135 | 30 L 230
100 20 | 6300 | 4400 | 1900 | 260 | 145 | 35 56 260
23 150 | 40 ' 280
26 , 160 | 45 - 310
29 5000 175 | 59 ' 368
11 I 150 | 38 | 225
14 : 160 | 38 , . 245
17 165 | 48 ‘ 275
150 20 | 6300 | 4400 .{ 2300 | 260 | 175 | 58 80 315
23 : 186 | 65 350
26 195 | 72 © 385
29 5000 215 | 82 | © 445
10,5 | 185 | 40 : 250
135 195 | 40 270
16,5 205 | 45 300
200/50 | 19,5 | 6300 | 4400 | 2400 | 260 | 220 | 48 60 335
22,5 230 | 55 370
25,5 245 | 66 { 4t0
. 285 5000 . 260 | 72 485
105 255 | 78 385
13,5 275 | 78 : 400
165 | ‘ 205 | 78 445
300/50 | 19,5 | 6300 | 5100 § 2750 | 300 | 310 | 90 125 500
‘ 22,5 325 | o8 545
255 . 335 { 110 590
28,5 455 | 120 650




470

Tai liéu tham khéo

Nguyén Dinh Céng - Ngo Thé Phong - Huynh Chénh Thién,

- Két cdu betong cot thép (phdn két cay nha cia), Nha xuit ban

Bai hoc va Trung hoc chuyén nghiép, Ha Nai, 1978.

Ngé Thé Phong - Ly Tran Cudng - Trinh Kiém Pam - Nguyén
Lé Ninh, Két cdu béténg cot thép (phdn két cdu nha cia), Nha
xuat ban Khoa hoc va Ky thuat, Ha Néi, 1978.

B¢ citong mén hoc “Két cu bétong cot theép 2",

Két cdu béténg c6t thép, Tiéu chuin thist k& TCXDVN 356-
2005.

K&t cdu bétong cot thép, Tiéu chuin thict ke TCVN 5574-1991.

Trinh Kim Pam - L& B4 Hug, Khung béténg cot thép, Nha xuit
ban Khoa hoc va Ky thuat, Ha Noi, 1978.

Tdi trong tdc déng, TCVN 2737-1995

HH.  Yumiknii.  AKeaesoncronnme, KNowcaviinn,  mziate:merso
"By wscanuuk” Kues, 1973.

Vi Cong Ngit, Thiét ké va tinh todn méng néng, Tu séch
Trudng Dai hoc Xay dung Ha Néi.




KET CAU BE TONG COT THEP
TAP 2: CAU KIEN NHA CUA
V6 Ba Tam

NHA XUAT BAN
PAI HOC QUOC GIA TP HO CHi MINH
Khu phé 6, Phudng Linh Trung, Quian Tha Bie, TP HCM

DT: 7 242 181, 7 242 160 + (1421, 1422, 1423, 1425, 1426}
Fax: 7242194 - Email: vnuhp@vnuhcem.edu.vn

Chiu trdch nhigm xudt ban
TS HUYNH BA LAN
Bién tip

TRAN VAN THANG
Stta bdn in
THUY DUONG
Trinh biy bia
TRUONG NGOC TUAN

Lién két audt ban

TRUONG DH BACH KHOA - PHQGTPHCM

In 500 cudn, khé 16 x 24 cm

S5 dang ky KHXB: 486-2007/CXB/70-34 PHQG-TPHCM
Quyé&t dinh xuat bdn s5: 994/QD-PHQG-TPHCM

ngay 27/12/2007 cia Nha Xuit ban DPHQG TPHCM

In tai Xudng in Pai hoe Bédch khoa - PHQG TP.HCM
Nbap luu chigu thdng 2 ndm 2008,






