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KET CAUTHEP — PHAN 2
STRUCTURAL STEEL — PART 2
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CHUONG |
MOT SO DANG CONG TRINH SU’ DUNG KET
CAUTHEP

- 1.1 Cong trinh c6ng nghiép

-

REIDsteel

CMT Bale Press Textile Factory
Size: 24m x 80m

with its curved roof, eave
overhang and rounded gutter

1.1 Cbng trinh cbng nghiép
| A y

The second sewing factory constructed for CMT by REIDsteel was in Phoenix.
It measures 173m x 6 1 m, with three floors. The ground floor is divided into four
sections, for washing, printing, cutting and dying. The first floor has storage at
either end, as well as sections for embroidery and traditional make-up.



1.1 Cbng trinh cbng nghiép
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Industrial warehouse with crane

1.1 Cbng trinh cbng nghiép

This factory in Phoenix is one of many textile factories that REIDsteel have
designed.The multi-storey factory building spans 64m and is 75m long.
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1.2 Cong trinh dan dung

F Market

1.2 Cong trinh dan dung
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1.2 Cong trinh dan dung
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1.2 C&c loai cong trinh khac

1.2 Céc loai cong trinh khac

Project name Exhibition hall

Type Bolted ball joint space frame

Size Length 800, Width is 35 W

Anti-rust freatment Main components by hot-dip galvanization

Cladding panel Sandwich sheet + FRP day lighting sheet

Construction Outline  Steel space frame enclosure system Embedded parts manufacturing
Project Duration 85 days



1/21/2014

1.2 Cac loai cong trinh khac
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1.2 Cac loai cong trinh khac

CHUONG 2
: KET CAUTHEP NHA CONG NGHIEP MOT TANG

2.1 Pai cuong vé nha cdng nghiép mot tang

bang thép

> Qua trinh s&n xudt céng nghiép dudc thuc hién
trong mét cdng trinh dac biét. Coéng trinh dé
dugc goi la Nha céng nghiép (NCN) hay nha
Xuéng

> Nha may luyén kim, xuéng duc, nha may dién,
nha kho..Ph8 bi€n nhat 1a NCN 1 tdng, véi cac
yéu cau: nhip rong, chiéu cao I6n, cé cau truc
hoat dong.



2.1 Pai cuong vé nha cdng nghiép mot tang
bang thép

Uu diém:

» Rut ngan thoi gian thi cdng (Speed of construction)
» Tinh thich ung cao (Flexibility and adaptability)

> Thiét ké hiéu qua (Resource efficient design)

Lightweight, structurally efficient portal frame The relatively low self-weight of steel structures reduces

material use and deliveries to site

2.1 Pai cuong vé nha cdng nghiép mot tang
bang thép
Uu diém:

» Hiéu qua stir dung cao (Sustainability)

In addition to re-cladding the building
using , the height of

introducing (as shown )
before re-erecting the original , o
rafters and ; a great example of B
adaptable and reusable steel buildings

Column splices used to increase the height of the existing building

1/21/2014
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2.1 Pai cuong vé nha cong nghiép mot tang
bang thép
» Co0 hai loai nha céng nghiép:

- Nha cdng nghiép c6 cau truc : La loai cong

nghiép san xuat ra cac cong cy san suat nhu :
nha may nhiét dién, xi mang, sat thép, cao khi

Nhe : Slctruc Q<20T;

Trung binh : Q=20T-75T;
Nang : Q<150 T;

Rat nang : Q>150T;

- Nha cong nghiép khéng cé cau truc : vi du
nhu nha may dét, may, da, giady, pin acqui,
stia dudng, bot ngot, dé hép.. .

2.‘ 1 Pai cuong vé nha céng nghiép mot ting

bang thép

Céc yéu cau khi thict ke nha cong nghiép

bang thép

»>Po bén, an toan

»C0Ong nang sur dung, cO tiph thich g cao
cho c&c muc tiéu phét trién trong tuong lai

»Hiéu qua vé sir dung vat liéu thép

»Thi cong thuan loi

»Thuan loi cho céng tac bao quan, bao tri

> Tham my

11
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CHUONG 2
KET CAUTHEP NHA CONG NGHIEP MOT TANG

2.2 Cau tao nha cong nghiép mot tang

Hé gi&ing clia mai

Clra méi tam lgp

Rudng ngang

pu

X dam cau chay,
U \—céu chay

2.2 Cau tao nha cong nghiép mot tang

Optional Rigid Frame Endwall

(For future expansion)
\ Purlin

Roof System

Purlin System
Roof Beam

Interior Column

Sidewall Canopy
Sidewall Girt

4 \ Straight Column

Fascia System (Intermediate frame)

Tapered Column
*(Intermediate frame)

g \Baysto12m

Sidewall Overhang

Endwall Roof Beam

Endwall Post\

Wall System
Endwall Girt

Endwall Overhang

12
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2.2 Cau tao nha cong nghiép mot tang

Truss Purlin System Roof System

Straight or Tapered Columns

Metal or Hardwall

Sloped Beam and Overhang Canopy
Post Endwall
(Fixed Base or Pinned

Base Columns)

Open Web Truss Purlin

Rod Bracing

\ Baysto 18 m

Solid Web Roof Beam

2.2 Cau tao nha cong nghiép mot tang

PARAMETERS NEEDED FOR SPECIFYING AN OVERHEAD CRANE

[G—]

8

TOP RUNNING CRANE DOUBLE GIRDER

l

<
Sk

1 S N |

P
——-

1 Crane capacity (tons)

2 Required lifting height (in.) Other Desired Information
3 Runway height (ft. & in.) v' Hoist Speed (ft per minute)

4 Clearance Required (ft. & in.) Bridge Travel Speed (ft per min)

v
—_ . N v Trolley Travel Speed (ft per min)
5 Building Width, Clear Span (ft. & in.) »

Electrical Requirements (Festoon or
6 Building Height (ft. & in.) Conductor Bar)

., ]
7 Runway Size & Length (in. & ft) GontroliReguirements

8 Hook Approach & End Approach (ft. & in.)

13



2.2 Cau tao nha cong nghiép mot tang

C6 ba loai can truc:
»Can tryc dam dbi, chay o trén (Top

running double girder bridge cranes)
- Can truc ¢6 hai dam, xe dién va toi di chuyén doc

theo céanh trén can truc.

- Toan bd can truc tua I&n ray nim truc tiép trén canh

trén dam cau chay.

- Van tdc tdi da cua can truc, xe dién, toi tuong Ung

la 350 fpm, 150 fpm, 60 fpm.
- St truc rat 1én c6 thé trén 100 tan.
- Chiéu cao lam viéc ctia moc cau 16n nhat.

2.2 Céu tao nha cong nghiép mat téng

DOWNSHOP
. CONDUCTORS
> HOIST TROLLEY
~y FRAME IDLER

UPPER GIRDER
BLOCK

T BUMPER

STOP

TROLLEY

CONDUCTOR

TRACK TROLLEY | yROLLEY
FESTOON | pgrve

FESTOON

PENDENT .|
CABLE }
! | _ ENDTRUCK S oo
PENDENT . HOOK ! TRUCK
Pk BUMPER <
RINWAY
: BRIDGE
RAIL e
4 WHERL
»
7 RUNWAY
BEAM

TOP RUNNING DOUBLE GIRDER CRANE

TROLLEY BRIDGE  yo o LEY
RAL oo

BRIDGE
IDLER
WHERL

1/21/2014
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2.2 Cau tao nha cong nghiép mot tang

» Can tryc dam don, chay & trén (Top running single
girder bridge cranes)

- Can truc chi c6 mot dam, xe dién va toi di chuyén doc
theo canh dudi can truc.

- Toan bo can tryc twa Ién ray nam tryc tiép trén canh
trén dam cau chay.

- Nhip can truc don tdi da 15 m, strc truc tbi da 15 tin

- Van toc tbi da ca can truc, xe dién, toi tuong ung la
200 fpm, 100 fpm, 60 fpm.

2.2 Céu tao nha cong nghiép mat téng

»Can truc dam don, chay ¢ duéi (Under-
runnina sinnle airder hridne nranes)

UNDERHUNG CRANE WITH UNDERHUNG HOIST

« Thong HMNEREREET———— = = hé két cau
mai Va 4 Egg’r?aﬁmcmoN unwarseavinar] | chay

- St tr | dic biét
O thé / )I

- Pham| | | 13t bang
nhung / Y é PUSHBUTTON

. ® FROM HOIST
« Tang ¢ U_ S h H
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2.2 Cau tao nha cong nghiép mot tang

Ché d¢ lam viéc cua NCN theo cédc ché dé lam viéc cua
cau truc

* Tai trong cau truc 1a loai tai trong 1ap, dong luc,
dé gay hu hai két cau nén khi thiét ke, chu y
dén ché do lam viéc cla cau chay:

K, - 86 ngay lam viéc trong mot ndm; K, - s6
gid lam viéc trong mot ngay; Va cac hé s6 K
nay dugc tinh theo % so vGi suc truc t0i da.

> Cau truc c6 CBLV nhe: K <20%
> Cau truc c6 CBLV trung binh: K < 33%
> Cau truc c6 CBLV néang: K < 60%
- Cau truc c6 CBLV rat nang: K< 80%

2.2 Céu tao nha cong nghiép mot téng
Bo tri hé ludi cot:

» Yéu cau ki thuat va thao tac :
> Phuy thudc day chuyén san xuét cong nghé va
hé ki thuat ctia céng trinh
- Pam bao khéng gian thao tac cho ngudi thg
- B0 anh sang théng thoang, giao luu kkéng khi
» Yéu cau vé két ciu:
> Lam sao két cdu coé do cling cao nhat.
> Hé Iudi cOt bd tri ndm trén cung 1 dudng
thang
> Theo hé modun théng nhat.
« Yéu cdu vé phat trién: thay ddi cong nghé nha
may.
* Yéu cau vé kinh té :
- Tim ra dugc khoang céach Igi nhat gilia cac cot

1/21/2014
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2.2 Cau tao nha cong nghiép mot tang

Khe nhiét d¢:

B6 tri khe nhiét d6 nham tach céng trinh ra
nhiéu doan dé méi doan gdy ra bién dang
nhiét dé trong pham vi cho phép va mdi
doan la doan nhiét dé. Khi méng cling dugc
tach riéng, khe nhiét do ciing la khe lun.

Khoang cach Ion nhat

Pic diém cta nha va Gilra cac khe nhiét do . N . .

A . Tir khe nhiét dé hodc tlr dau mut nha

céng trinh Theo doc Theo ngang dén tryc cua hé giding dirng gin nhéat

nha nha ‘ v glang ding 9
— Nha co cach nhiét 230 150 90
— Nha khong cach nhiét

va cac xwong nong 200 120 75
- C4u can 16 thién 130 50

CHU THICH: Khi trong pham vi khéi nhiét do clia nha va cong trinh c6 hai hé gidng ding thi khoang cach gitra céc truc clia
chuiing khéng vurot qua: Tir 40 dén 50 m ddi vai nha; tir 25 @&n 30 m déi véi cau can 16 thién.

2.2 CAutaonha c

®r—

f

ng nghiép mot ting
(N R A

I
|
:
=
®

’
®

0
i
o
.
]
© ®
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2.2 Cau tao nha cong nghiép mot tang

H¢ khung chiu luc
» Khung ngang : la két cau chiu lyc chinh. Gém
cét va dam ngang.

KC Clra mai tdm lop
gi6é hut

@xe con @

. dam céu cha
U Cauchay
ien

L2

KHUNG NGANG

2.2 Céu tao nha cong nghiép mot téng

Hé khung chiu luc
~ Khung doc : la két c4u chiu lyc theo phuong doc
nha. Gom cét, dam cau chay, hé giang doc nha.

clia mai

-+ T - - - - -
! | I I | : I | ! I I | ! I | ! I I !
\ ] xa gb | [} ] [} ]
| ] m| ] m |l ]
dam céu chay

L . T . T . T T T,

KHUNG DOC

1/21/2014
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2.2 Cau tao nha cong nghiép mot tang

Cac hinh thirc khung ngang

L

Jr

L

S dé thuc Sg db tinh

2.2 Céu tao nha cong nghiép mot téng

Céc hinh thire khung ngang

19
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2.2 Cau tao nha cong nghiép mot tang
Cac hinh thire khung ngang

%ﬂ,\
S
6,{ 6,{
! 25-40m 1 | 25-30m |
(a) Portal frame - medium span (b) Curved portal frame
6

— = —
I Jssnf | 8{

8m 9 8m i 25m i
I 1
(c) Portal frame with mezzanine floor (d) Portal frame with overhead crane
%:M
o I: ﬁ_:—:j
1

i 25m i
; |

(e) Two bay portal frame

2.2 Cau tao nha c6ng nghiép mot ting
Céc hinh thire khung ngang

6°

sn[ —————H

I3.5m

e 10m

(f) Portal frame with integral office

10° J
emI 5
} 40m |
< o

(g9) Mansard portal frame

20
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2.2 Cau tao nha cong nghiép mot tang

Cac hinh thire khung ngang

1.5m

8

25m

(a) Lattice girder-W form

1.5m

AVAVAVAw

25m

(d) Articulated lattice girder

1.5m

8m

1.0m

8m

I

(b) Lattice girder - N form

i 25m
ke

XY

25m

j IS

25m

(e) Curved lattice girder

2.2 Céu tao nha cong nghiép mot téng

Céc hinh thire khung ngang

6

1.5m_L :

|

25m

[

(c) Duo-pitch lattice girder

25m
1.0m
v
T
8m
L 20m N
< 1

(f) Curved lattice truss and canopy

21



2.2 Cau tao nha cong nghiép mot tang

Cac hinh thire khung ngang

25m
6m
i 20m

(g) Articulated bow-string

1.0m %é 6° _

v
GmI
i 20m i

(h) Mono-pitch lattice girder with canopy

2.2 Céu tao nha cong nghiép mat téng

Céc hinh thire khung ngang

(b) Frame with hinged
column bases

(d) Suspended portal frame

1/21/2014
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2.2 Cau tao nha cong nghiép mot tang

Kich thudce khung ngang

Lcm

Hcm

i = dd déc dan
.

- |

\

\

Lcc J | ‘
|

\

Ht

Hd

& i}@gnén
‘LQ% L uﬁg

ho_
|
e

2.2 Céu tao nha cong nghiép mot téng
Kich thudc theo phuong ngang

Bao gom :
> Nhip khung L
> Nhip ctra mai L,
> Nhip cau chay L,
- Chiéu cao tiét dién cot trén
- Chiéu cao tiét dién cot dudi
- Khodng cach cac mat dan

1/21/2014
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2.2 Cau tao nha cong nghiép mot tang
Kich thudc theo phuong ngang

» Kich thuéc co ban la nhip khung L ( khoang cach
gilita cac truc dinh vi doc). Nhip L ¢c6 mdédun 3m
khi L <18m, médun 6m khi L> 18m.

» Tai cbt bién, truc dinh vi cach mép ngoai cét mot
khodng la a, c6 thé dugc lay nhu sau :

o a =0 khi Q <30T

o a=500mm khi Q > 75T, ho&c cau truc ché& do lam
viéc nang, can t6 chuc 18i cho ngudi di lai trén
méat dam cau chay.

o a =250mm cho cac truéng hgp con lai.

2.2 Céu tao nha cong nghiép mot téng
Kich thudc theo phuong ngang

> Nhip clia cau truc L 1a khoang céch gitia
hai tim ray L. = L - 2A, L,, ¢c6 médun 0,5m
nén A phai lay chan 250mm va dudgc lay
nhu sau :

o A =750mm khi nha c6 cau truc Q < 75T

o & = 1000mm khi nha cé cau truc Q > 75T
hoac khi co 16i di xuyén qua co6t

oA = 1250mm khi cau truc c6 ché do lam
viéc rat nang hoac c6 16i di bén ngoai cbt.

1/21/2014
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2.2 Cau tao nha cong nghiép mot tang
Kich thudc theo phuong ngang

> Dé cho cau truc khi chuyén dong khodng va
cham vao c6t, khoang cach A tu truc ray
dén dén truc dinh vi phai thdba man diéu
kién :
A>B;+(h,—a)+D

»Trong do B, — phan dau cla cau truc, bén
ngoai ray, lay theo catald cau truc, khoang
200 — 500mm ; D — khe h& an toan gila
cau truc va mat trong cta codt 1ay bang 60
—75mm.

2.2 Céu tao nha cong nghiép mot téng

Kich thudc theo phuong ngang

> Chiéu cao tiét dién cot trén h, c6 thé |14y bang
1/10 -1/12 chi€éu cao cét trén H,, thudng 1y tu 400
— 1000m. Bé rong 1000mm &p dung khi can tré 16
cho ngudi di qua bung cét.

> Chiéu cao ti€t dién cét dudi hy Idy khong nho hon
(1/15 — 1/20)H — H la chiéu cao toan c6t. Do truc
nhanh d& dam cau truc thudng tring véi dam cau
truc nén hd = a + A. Vi vay hd cé thé ducc Idy la
750 ; 1000 ; 1250 ; 1500mm

1/21/2014
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2.2 Cau tao nha cong nghiép mot tang

Kich thudc theo phuong ngang
R4
= ~

Ht

\
|
\
\
|
\
?”“F
s

hct,

s

2.2 Céu tao nha cong nghiép mot téng

Kich thudc theo phuong ding

Bao gom :
> Chiéu cao cot duéiH,
> Chiéu cao cot trén H,
- Chiéu cao toan cot H
> Chiéu cao dau dan h,
- Chiéu cao gilia dan hy
> Chiéu cao clia mai H_,,

26
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2.2 Cau tao nha cong nghiép mot tang
Kich thudc theo phuong ding

» Xac dinh chiéu cao cot dudi :
Hy=H,+D-(h,+ hy,)

« Xac dinh chiéu cao cbt trén :
Hi=h . +hy, . +H+C

» Chiéu cao tdan cobt :

H=H,+H,

« Chiéu cao clia mai H_, chon theo diéu
kién thdng thoang va lay sang. Thudng lay
cao 1250, 1500, 1750.

» Chiéu cao dan

2.2 Céu tao nha cong nghiép mot téng
Khung ngang nha cong nghiép nhiéu nhip

e Phu thudc 3 yéu té chinh :

- Yéu cau vé kién tric va két cdu : bao nhiéu
nhip, kich thuéc moi nhip , chiéu cao ?)

- Yéu cau vé cac diéu kién vat ly kién tric :
thong giod , chiéu sang , thoat nuéc , . . .

- Yéu cdu vé kinh té san xudt : Thda man cac
yéu cau vé sU dung roi méi dat van dé ré dat

27
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2.2 Cau tao nha cong nghiép mot tang

Khung ngang nha céng nghiép nhiéu nhip cting chiéu cao

2.2 Céu tao nha cong nghiép mot téng

Khung ngang nha cong nghiép nhiéu nhip cling chiéu cao

28



2.2 Cau tao nha cong nghiép mot tang

Khung ngang nha cdng nghiép nhiéu nhip khéc chiéu cao

L1 L2

L1

————

CHUONG 2

KET CAUTHEP NHA CONG NGHIEP MOT TANG

2.3 Két cau mai
Hé méai c6 xa gb

Xa gb tryc tiép chiu tai trong mai va truyén_ xudng dﬁm mai,
dong thoi ciing dugc xem la mat trong hé¢ giang doc nha, ting
on dinh ngoai mat phang cho dam mai. Khoang cach xa go tu

1,5mdéen2m

1/21/2014
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2.3 Két cAu mai
Hé méi ¢ xa gb

Sheet thickness 1.5 - 3 mm

.17 L

HeightH 175 mm 195 mm 210 mm 240 mm 260 mm

Z-shape
Sheet thickness 1.5 - 4 mm
max. 350
T " .
z Zed purlin Modified Zed
g
a2
min. 80 mm:
:|
0 I P
=t —
min. 30 mm depending on H max. 100 mm
C-shape
| S—
Sheet thickness 1.5 -4 mm
max. 350 mm
T
= . . .
;g' C purlin Sigma purlin
=171 ]

C - L ]

L —
min. 30 mm

depending on H max. 100 mm

U-shape

2.3 Két cAu mai
Hé mai co xa go

& S /\ ! P %

D DY
Support for continuous cold-fé;rmed Z-shaped purlin G,:Ia C"fong,).(a go Ilen.
ket khop voi dam mai

Support for continuous hot-rolled purlin Support for single-span hot-rolled purlin

Hinh thirc lién két giita xa gb va dim mai quyét dinh so d6
tinh xa go: dam don gian hay dam lién tuc

1/21/2014
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2.3 Két cAu mai
Hé méi ¢ xa gb

Hot-rolled rafter or purk Plastic ferrule

Flat
v, . v, . 7 S Wide profiled
AR AR AR CER R CaR AR e Narrow profiled
—_——— Micro-profiled

_\_/_\_/_\_/_\_/_\_ Trapezoidal
WV\N\J Corrugated

2.3 Két cAu mai

Hé mai ¢6 xa gb

Giang xa gb

« Khi B =6 m bé tri mot giang gitia, B = 12 m bd tri
hai giang cach déu.

« D6 véng f/l <= [f/I] = 1/200.

Rl
3
1T

I7

Il
T

-

Il
T
1T

I7

Danvikéo |Giling@ =18 ...22mm \ Xa gb

31



2.3 Két cau mai
Hé mai c6 xa go
Giang xa go

4, y
BT PP RIRIT] R I PT VI RITI T
12 ] 2 13 | 13 | 13|
7 7 7
1 1
9 N
K32

2.3 Két cAu mai
Hé méi ¢ xa gb

— Xa gb dang dan :

thanh bung thép trén

thanh canh thugng

RNAYATAYE

a

thanh canh ha

1/21/2014



2.3 Két cAu mai

Hé méi khong cd xa go

— Hé mai khéng c6 xa gb (mai ning)

_— — — =
T&m Panen

H— — — —H

o

H— — — 1
| L |

(1) sealing (@) trapezoidal sheeting

(@)insulation (5 synthetic coating

(3)vapour barrier pullin or beam of frame
(if needed)

2.3 Két cau mai
K&t cAu dan mai

insulation beam or purlin

vapour barrier  load-bearing layer

d d
Dang a ‘
a
L -
d d
| |
Dang b
| |
a
L

1/21/2014

33



1/21/2014

2.3 Két cAu mai
Két cAu dan mai

Dang ¢

L
Dang d | I
i L
‘ b
| =
Dang e a
£ |
L L |

2.3 Két cAu mai
Két cdu dan vi kéo trung gian

DVK DVK trung gian DVK

& &
_______ DVK trung gian _ L]
1
4 4 . Dan 48 kéo g =
6m
L |
B=12m MAT BANG
DAN PO KEO
/% DVK trung gian — M‘\
=1
i N A N A T
6m 6m
B=18m
DAN B3O KEO
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2.3 Két cau mai
Két cau dan vi kéo trung gian

Valley-beam

Valley-beam details for “hit” and “miss” frame

2.3 Két cAu mai

Két cAu clra mai

Chiéu rong:Lem =(1/2-1/3)L;

« Chiéu cao Hcm=1250mm, 1500mm, 1750mm

* Vé6i nha xuong khung thép nhe, Lecm=1/10L;
Hcm=1-3m va chu yéu dé thdng thoang. Lay sang

bang tole sang va hé cira s6 doc nha; TD bang thép
hinh chit H  cosrer

RIDG LINE

UP NOC . )
TON VOM 7 KHUNG CUA TROI

“
| s

“ 1
| TonchAn/ || | |
worchin /| CUA THot -\

CON TRUNG
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CHUONG 2
KET CAUTHEP NHA CONG NGHIEP MOT TANG

2.4 H¢ giang
> Hé giang

 a. Hé giang mai
Hé giang nam hudéng doc
Hé giang nam hudng ngang
Hé giang diing

e b. Hé Giang Cot
Hé gidng cét trén
Hé giang cét dudi

2.4 Hé giang

»Cé 3 tac dung chinh :

- On dinh : Cung véi khung ngang, tao thanh hé
két cdu khong gian bat bién hinh, tang do cling
cho toan nha. Giam chiéu dai tinh toan ctia mot
s6 thanh nén.

> Chiu luc : Thé hién ré & mot s6 hé gidng & dau
cot. Chiu lyc ham doc cla cau chay, gié tac

dung vao dau hoi.

- Lap rap : C& dinh tam trong qué trinh I&p dung

1/21/2014
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2.4 H¢ giang

< 50-60m

XXX

Kh%_nh 6t do

=

2.4 Hé giang

> Hé giang nam hudng doc

« Tac dung:
- Giam bién hinh ngang va doc cla cdng trinh.
> Tang &n dinh cho khoang ngoai cuing
- B&do ddm su lam viéc clung nhau cla cac khung.

» Cau tao:
- Pugc dat & 2 khoang ngoai cung cta DVK, &
thanh canh ha hoac canh thugng.
- Giang doc vé nguyén tdc cdu tao nhu dan cd
canh song song. Chiéu réng hé giang: > 1/10 B
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2.4 H¢ giang
> Hé gidang nam hudng ngang

» Tac dung:
o Ket hgp cung hé glang hu’dng doc lam tang su
&n dinh khong gian clia toan céng trinh.

> Chiu lyc gi6 6 dau hoi nha.

» Cau tao:
- BO tri & 2 dau nha xudng va & 2 dau khdéi nhiét
dé.
> Khi khéi nhiét doé qua dai thi b6 tri thém hé
giang G gilia khoéi, khoang cach gilia chung
khéng quéa 50 — 60m.
- Pat § thanh canh thugng va thanh canh ha.

2.4 Hé giang
« Hé giang diing

« Tac dung:
- Lam diém tua cho HGNHN dat trong MP canh
thugng
> Pinh vi chinh xac gitta 2 MP DVK khi dung I&p
- Chiu tai trong cla cau truc treo. (néu co)

« Cau tao

- Dugc dat theo phudng ding & hai dau dan vi kéo .
Khoang cach theo phuong ngang khéng I6n han
15m

> Theo phuong doc, HGD khéng bd tri lién tuc trt TH
co can truc treo, thu’dng cach 2 — 3 khoang.

o) nhiing vi tri khong c6 HGD, ¢ thanh chéng doc
nha : dé cé dinh nhiing nat quan trong

- Tiét dién chon theo dd manh cho phép .
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2.4 H¢ giang

Hé gi&ng diing

—

2.4 Hé giang
»Hé giang cot
»« Tac dung :

- B4o dam su bat bién hinh hoc va do
cling clia toan nha theo phuong doc.

> Chiu céc tai trong tdc dung doc nha: luc
gié & dau hoi, luc ham doc cla cau chay

- B4o dam 8n dinh, tang do cliing huéng
doc clia day cot.

1/21/2014
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A v
2.4 H¢ giang
HG cot tang trén
HG cft tang dudi

HG &t d-

EEEk
Cét tiét dién khong ddi Cot tiét dién thay déi (cot gidia) Cét tiét dién thay déi (c6t bién)

2.4 Hé giang

> Hé giang cot trén
» Cau tao:

- TU cao do cla canh trén dam cau chay trd lén

- Pugc dat & cac vj tri : G 2 dau hoi nha, hai dau
khe nhiét dé

> Chung dugc d&t trong méat phéng truc cot trén

- Khi chiéu cao dau dan lién két canh véi cot, hé
giang gébm hai tang :Hé giang cot trén tang trén
(ndm trong chiéu cao dau dan), Hé giang cot
trén tang dudi.
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2.4 H¢ giang

« Hé giang cot dudi
» C4u tao

- K& tii bac thang dam cau chay tré xudng.

- B0 tri  khoang gitia clia doan nhiét do.

> Néu nha qué dai, HGCD bd tri cach dau
hoi clia doan nhiét dd khong qua 50m.

> @ nhiing vi tri c6 hé gidng cot dudi, bat
bubc c6 hé giang cot trén

- BO tri tring v@i truc clia nhanh cau chay

2.4 H¢ giang
Hé giang ding
Khi chiéu cao nha bang budc cot

Hollow section — efficient in
tension and compression

P 2
1 Eaves level
2 Position of plan bracing

Single diagonal bracing for low rise frames
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2.4 H¢ gidng
Hé gidng dung
Khi chiéu cao nha 16n hon bude cot

Hollow section — efficient in
tension and compression

1 Eaves level
2 Position of plan bracing

K bracing arrangement for taller frames

2.4 H¢ giang
Hé gidng dimng
Heé giang chi chiu kéo
Only the diagonal memebers in tension are effective

"~y

—2

1 Eaves level
2 Position of plan bracing

Typical cross bracing system using angles or flats as tension
members
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2.4 H¢ gidng
Hé gidng dung
Chi b tri thanh gidng & khoang dau hdi, két hop voi
thanh giang ctrng ¢ gitra nham truyén tai gio tr mai
xuong h¢ giang dung

1

1 Eaves strut/tie
2 Position of plan bracing
3 Vertical bracing acting as strut/tie

Bracing in a single end bay with an eaves strut

2.4 H¢ giang
Hé gidng dimng

Thanh giang ctmg — Circular hollow
section acting as eaves strut

1 Built-up or composite cladding 4 Column stiffener
2 Cold rolled eaves beam 5 Circular hollow section acting as eaves strut
3 Rafter stay

Haunch detail with eaves beam

1/21/2014
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2.4 H¢ gidng
Hé gidng dung

Khi &4p dung phurong an ndy c6 thé bb tri thém hé
giang dng tam thoi ¢ hai khoang dau phuc vu cho

cong tac lap dung

2

1 Free expansion
2 Eaves strut
3 Position of plan bracing

Typical cross bracing at centre of the structure to allow free

thermal expansion

2.4 H¢ giang
Hé gidng dimng

Giang bang khung ctmg, chiu mdmen

™~

£/1
I F 11

1 Moment-resisting frames
2 Position of plan bracing

A

F

Individual, local sway frames

j

1/21/2014
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2.4 H¢ giang
AR Sl S AN AN

v

— I I I I I H

1 Moment connection
2 Pin connection
3 Eaves strut

Hybrid frame along the full length of the building
In design of both systems, it is suggested that:

o The bending resistance of the portalised bay (not the main portal frame) is
checked using an elastic frame analysis

e Deflection under the equivalent horizontal forces is restricted to 4/1000.

o The stiffness is assured by restricting serviceability deflections to a
maximum of A/360, where # is the height of the portalised bay.

2.4 Hé giang

Vertical bracing on gable
Vertical bracing on elevation
Roof bracing

Portalised bracing in elevation

BN =

Portalising an opening on one side with conventional bracing on
the other side of the structure

In some cases, it is possible to provide conventional bracing on one elevation,
and provide moment resisting frames on the other. The effects of racking
action due to the difference in stiffness of the sides is generally negligible due
to the diaphragm action of the roof.
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2.4 H¢ giang

Eaves level

Crane girder level

1

2

3 Position of plan bracing

4 Bracing for very large crane loads on the inside flange of the column

Elevation showing position of additional bracing in the plane of
the crane girder

If a crane is directly supported by the frame, the longitudinal surge force will
be eccentric to the column, and will tend to cause the column to twist, unless
additional restraint is provided. A horizontal truss at the level of the girder top
flange or, for lighter cranes, a horizontal member on the inside face of the
column flange tied into the vertical bracing may be adequate to provide the

necessary restraint.

2.4 Hé giang

=

1 Planes of bracing

Bracing requirements for crane girders

Factored longitudinal
force

Bracing requirement

Small (<15 kN)
Medium (15 - 30 kN)

Large (> 30 kN)

Use wind bracing

Use horizontal bracing to transfer force from the crane to plane
of bracing

Provide additional bracing in the plane of the longitudinal crane
forces

1/21/2014
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2.4 H¢ giang
Hé giang nam ngang

Plan bracing is placed in the horizontal plane, or in the plane of the roof. The
primary functions of the plan bracing are:

¢ To transmit horizontal wind forces from the gable posts to the vertical
bracing in the walls

e To transmit any drag forces form wind on the roof to the vertical bracing
¢ To provide stability during erection

¢ To provide a stiff anchorage for the purlins which are used to restrain the
rafters.

In order to transmit the wind forces efficiently, the plan bracing should connect
to the top of the gable posts.

In modern construction, circular hollow section bracing members are generally
used in the roof and are designed to resist both tension and compression. Many
arrangements are possible, depending on the spacing of the frames and the
positions of the gable posts.

2.4 H¢ giang Hollow section — efficient in
R ension and compression
H¢é giang nam ngang

g N
W

ition of gable posts
‘ocation of vertical bracing

Plan view showing both end bays braced

= Position of gable posts

=~~~ Location of vertical bracing

Plan view showing both end bays braced where the gable posts
are closely spaced
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2.4 H¢ giang

Hé giang nam ngang

The use of angles is not common in modern structures, but cross-braced angles
have an advantage in that the diagonal members are relatively small because
they may be designed to resist tension only

e Position of gable posts
~ =~~~ Location of vertical bracing

Plan view showing both end bays braced using crossed angle
sections

CHUONG 2

KET CAUTHEP NHA CONG NGHIEP MOT TANG

2.5 H¢ suon tudng

La hé dudc dat theo phuong doc nha dé d& tdm
tudng.

Tdm tudng thudng bang ton, vat liéu cach nhiét
(dac hoac 2 16p), dugc treo 1én hé sudn tudng.

Hé sudn tudng dudc tinh todan nhu hé cot va dam
VéSi budc cédt 16n, thém cot sudn tudng. CS thé
lam hé mdéng nho & dudi chan cac cbt sudn tudng
nay.

Dam suon tudng treo Ién cét chinh va cft sudn
tudng, truyén tai trong cho cot chiu

Dam sudn tudng chiu udn xién

Co6t : chiu nén léch tam

1/21/2014

48



2.5 Hé suon tuong

Key

1. Steel roof cladding 4. Purlins

2. Primary steel frame 5. Wall cladding
3. Side rails

2.5 H¢ suon tuong

= . .
Qx[ Cladding rall/_

Slotted
hole for
ex|

Cleat Splice
plate

(a) Through fixings (b) Invisible fixings

1/21/2014
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CHUONG 2
KET CAUTHEP NHA CONG NGHIEP MOT TANG

2.6 Tinh khung

> Nguyén tac tinh toan
» K&t cau hudng doc :

> Tinh cac két cdu hudéng doc nhu cac két cau
riéng |é roi truyén lén khung ngang.

» K&t cau hudng ngang :
- Giai khung tron ven, xét sy lam viéc dong thoi
tat ca cac két cau thanh phan.

2.6 Tinh khung
« S0 do tinh phai dam bdo cac yéu t6:

- DU thanh phan clia sG do c4u tao

> Bung kich thudc clia so d6 cau tao

- DAm b&o su thay déi tiét dién & so dé cau tao.

- Dam bao cac ti 1é dé cliing & cac thanh phan trong
sc do tinh (d6 cling cot , do cling dam, ..)

- Dam bdo ding lién két gilia cac thanh phan va ly

tudng hoa
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2.6 Tinh khung
So d6 tinh khung mot nhip

1/21/2014

het ‘ Jr J2
11 Fﬂ—l |
22 £5 |
_j0.000 L_—% § 9l
@ L-2e ‘
L ! L ' |
S d6 cdu tao khung Sg db tinh
2.6 Tinh khung
So d6 tinh khung hai nhip
3-3
R
282 o :=jT=:= 3 3
S6 dé cau tao khung
\ \
J T,
4 Jy

L-2e

S0 db tinh
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2.6 Tinh khung

Tai trong tac dung 1én khung ngang

stia chiia mai):

« Do taitrong cau chay

Tai trong thudng xuyén (Tinh tai): g, M,
o Taitrong khong thudng xuyén (Hoat tai

> Ap luc ding ctia bdnh xe cdu chay : D,y ; Dmin

o Momen léch tdm tai vai cét : My, ; Mpin

o Do lyc ham ngang cla xe con : T

Do tai trong gid
°  Giotinhqq.q;,

2.6 Tinh khung
Tinh tai

Béng tinh trong lugng cAc 16p cau tao mai

STT VAT LIEU o ! G " G
’ K - (mp | (T/m?) | (T/m? (T/m?)
1 Gach la nem 0,04 2.0 0,08 11 0,088
2 Vira lot 0,015 18 0,027 1.3 0,035
3 Béwng cat thé p chong tham 0,04 25 0,1 11 0,11
4 Béténg xicach nhiét 0,15 0,8 0,112 1.3 0,156
5 Panel 1,5x6 m 0,00 25 0,15 1,1 0,165
[[éng céng 0,477 0,554
Quy d6ivé mit bing 0,482 0,560

1/21/2014
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2.6 Tinh khung
Tinh tai

» Trong lugng ban than dan, hé giang va ctia mai
- Trong lugng tiéu chudn ban than dan va hé giang:
Gy =1.20,.L, KG/m2.

Trong do:
1,2- Hé s8 k& dén trong lugng ban than cla hé
giang;

. og = 0,6 + 0,9 ; Tuong Ung vGi nhip dan L = 24 +
36 m.

. Trong lugng tiéu chuédn ban than cla clia mai:
Gtccm =0(‘cm'I“cm’ KG/m2
= Trong lugng bau clia 100 — 150 KG/m ; trong
lugng clia kinh va khung canh clia 35 — 40 KG/m?2

2.6 Tinh khung
Tinh tai

 Tai trong mai truyén xuéng rudng ngang dudc gia
thi€t phan bo déu: g = goxB

« Tai trong g nay truyén xuéng cdt thong qua phan
luc goi tua A=gL/2. Khi d6, A dat léch tam so véi
truc cét dudi moét doan e, sinh ra mét mémen léch
tam Mp=A.e dat tai vai cét.

Al N
LLITTPTIT T[] _ﬁi_
1 N M/’r—M
i’ ]
I ‘ ‘ ) ! '
| [N Ni| | | |
|l L-2e [ hed
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2.6 Tinh khung
Hoat ta1

* q=n.qy.B
> Trong dé: q, lay theo qui pham TCVN 2737 (tai

trong va tac déng)

» Tudng ty nhu g, q truyén xudng codt thong qua
cac phan lyc goi tua A’. Khi dé, A’ dat léch tam
so VG6i truc c6t dudi mdét doan e’, sinh ra mot
moémen léch tam M,. =A’.e’ dat tai vai cot.

O M
E /;E\

- M
1 A

truc cot trén i
tryc cot dudi |

Hd

L-2

2.6 Tinh khung
Tai trong cau chay

« Ap lyc thang duing tinh toan clia banh
xe cau chay :
° Dmax =N..N. I:)max L2y + Gdéim cau chay

« Ap luc tinh toan 1&n cot phia bén kia :
°Dmin=Ng.N. P Zy + Gdéim cau chay

* Momen |léch tam tai vai cot:
°M
°M

max — Dmax - €y
= Dmin - €y

min
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2.6 Tinh khung
Tai trong cau chay

I:)min= (Q+G)/n0 - I:)max

n=1,2- H& sb vugt tai

n.- Hé s6 t6 hgp do 2 cdu truc chay gan tdi cot

. 0,85 (0,7) — C4u truc ché dd nhe, 2cai (4cai)
° 109 (08)- C4u truc ché dé nang, 2cai (4cai)

° Gdcc = Oycc - decc ( KG)

e o5 24+37 khi Q<75t
e SO a
77T % 135.47 khi Q> 75t

2.6 Tinh khung
Tai trong cau chay

Dmax
— 4/(/7 — Hr T
\
‘ I Dmax Dinin
wt fﬂ\M M fs\
1 B max min [
| /;\
‘ Mmax T
truc cot trén —i— ‘
|| o
truc cot dudi T
truc nhanh | ‘
cau chay
e e | T—1— =
hed L
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2.6 Tinh khung
Tai trong cau chay

P P00 P P
4_1600 5100 600] 1600 5100 EDOI__

B=6m B=6m

F R PR B R PR
i — gt =
—% — |
a 7al
Y y,=1 Q/ v, 8
L ] 3 | 4 yS YS ] J
® ©) ®
2.6 Tinh khung
Tai1 trong cau chay
= — Vo H
« Do lyc ham ngang T e
cla xe con: D S
OTmax=nc-n-Tk-zy hct
T = 005(Q+Gyeen) ==
=
no truc cot trén ‘ ‘
> Lyc ham Tmax phia bén et |
c6t c6 Dmax, cé thé “;’;u“::a”yh |
hudng ra hay hudéng ' |
vao cbt. e | e«
hcd




2.6 Tinh khung
Tai trong gid

» Thanh phan gi6 tinh :
- Phia don gi6 (gi6 ddy) :
gg=Nn.qy,.K.c.B
> Phia khuat gié (gi6 hut) :
g,=n.q,.K.c'.B
o Luc tap trung :
W =n.q,.K.B. X ¢h;

2.6 Tinh khung
Tai trong gid

qz\ [ Con q,
o c
< 5
o \E [9 Cet
2l |
2
q, ‘ | a,
I "Hiom [ | |
i  c, Ces
- —]
2 ]
1 0.000
Wd ‘ Wh
£ —]
I ]
* 9= | | =%
* — | |
— | |
L L |
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2.6 Tinh khung
So d6 tai trong tac dung 1én khung ngang

A A
A A
g W
= :: T ‘ Dmax
] = i Mmax
— " & M,
z 9y Ma
- -
T —
L

2.6 Tinh khung
Xac dinh n6i luc khung ngang

« Gia thiét 1. Khi tinh khung vdi tai trong khéng tac
dung truc tié€p Ién rudng ngang, thi bién dang dan
hoi cla rudng ngang anh hudng rat it tsi luc tinh
toan. Diéu nay cho phép xem rudng ngang tuyét doi
cung (J, =)

« Gia thiét 2. Khi rudng ngang la dan, tinh khung vdi
tai trong dat truc ti€p 1én rudng ngang (tai trong mai)
— khong thé bd qua bién dang dan héi cla rudng
ngang. Tuy nhién, néu tinh chinh xac J, rat khé, cé
thé thay rudn ngang bang mot thanh ddc c6 momen
quan tinh tucng duong

1/21/2014
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2.6 Tinh khung
Xac dinh ndi lyc khung ngang

- Gia thiét 3. Vi khung 1 nhip hay nhiéu nhip doi
xing, tai trong thang dung tac dung truc tlep én
ru’dng ngang gan doi XUng — Ta coi nhu dau trén
cla cot khong cé chuyén vi ngang.

- Gia thiét 4. Khi tinh toan khung vdi hinh dang
phuc tap, c6 thé phan tich khung phuc tap do
thanh cac sa do tinh toan riéng Ie khéng lién hé
nhau, tinh phan phu réi truyén phan luc phan phu
l&én phan chinh.

2.6 Tinh khung
Xac dinh n6i luc khung ngang

« Khung dudgc giai lan lugt véi moi loai
tai trong riéng ré

- DUng phuong phap chuyén vi, hoac
cac cong thic tinh san, cac bang so

* Qui udc :
> M* : lam cang thé trong clia khung
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2.6 Tinh khung
Xac dinh ndi lyc khung ngang
Tinh khung vdi tai trong khéng tac dung truc tiép lén

ruéng ngang: M M lyc ham ngang T, tai trong
gio

max’ min?’

Giai khung béng phudng phdp chuyén vi véi so dé
rudnq ngang cling vé cung, chi con &n sb la
chuyén vi ngang clia nut:
© Phuong trinh chinh tac :
ry.A+Ryp=0
- Momen két qua cudi cung:

* ryy — phédn luc trong lién két thém vao khi cho nut
khung mét chuyén vi ngang bang dan vi

* Ry, — phan luc tai lién két do tai trong ngoai gay
ra trong hé co ban.

Bi€u d6 momen don vi

Ht

Hd

1/21/2014
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Bi€u d6 momen do M,.,; Mpin

0
?MBI R 77774
max 0 min
- Meg TN
A
|
Bi€u d6 momen do Tax
0|
M
RSN B
Tma 0
max_| %MT
| = ]
MC )
0
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Biéu d6 momen do tai trong gi6é

2.6 Tinh khung
Xac dinh n6i luc khung ngang

Tinh khung vdéi tai trong tac dung truc ti€p 1én rudng
ngang : g, g

« Dung phuong phap chuyén vi, &n s6 |a géc xoay ¢
& dinh cot. VGi khung doi xiing va tai déi xing , ta
co :
> Phuong trinh chinh tac

ry-9+Ry=0

* r;4 — téng phan lyc & cac nut clia khung khi géc
xoay ¢ =1

* Ry, — t6ng phan luyc tai nat khung do tai trong
ngoai gay ra

1/21/2014
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2.6 Tinh khung
Xac dinh ndi lyc khung ngang

Tinh khung vdéi tai trong tac dung truc tiép 1&n rudng
ngang: g, q

« Biéu d6 momen cudi cung
M=M.gp+M,

 Sau dé cong véi biéu d6 médmen do M, hodc M,
gay ra (do léch truc cét trén va cot dugi)

Do khung khéng ¢6 chuyén vi ngang va dan dugc
coi la ciing vé cung nén mémen udn trong cot
dudc xac dinh ngay theo s dé c6t hai dau ngam,
dung cac cbéng thuc lap san.

a) 8)
CCOIT T : y
R ( lTh‘ ISRRRARRARELE)S
5 Q>
‘ M
Mp
My
9]
8 My e 8 M

= IR RRRARARAREEN
Ve é e Me I
c M Z
Me M
£ .
Hinh 1.15. Tinh khung vdi tai trong mai

a) hé cd ban ; b) bidu d6 M do tai méi ; c) bidu d8 M do tai méi c6 ké léch
tdm c6t trén voi cdt dudi.

63



1/21/2014

2.6 Tinh khung
T6 hop noi luc

« Sau khi tinh todn ndi luc khung vdéi tung loai tai
trong, ti€n hanh t6 hgp c4c tai trong mot cach bat
Igi nh&at dé xac dinh cac ndi lyc nguy hiém nhat
ma chon tiét dién khung.

« Dya vao bang néi luc, ti€n hanh t6 hgp tai trong.
PG&i véi nha coéng nghiép, thdng thudng xét hai
loai t§ hop tai trong : t6 hgp co ban 1 gém finh tai
va mot hoat tai ; t6 hop co ban 2 gém finh tai va
nhiéu hoat tai véi hé sé 0,9.

2.6 Tinh khung
T6 hop ndi luc

Tai moi tiét dién cot,can tim 3 t6 hgp tai
trong sau:

o

IV|+max Vé Ntu
M-min Vé' Ntu

o

N, V& My, VGi t6 hgp nay can ké va cac
tai trong khong gay thém N nhung c6 gay
M (nhu gid, luc ham)

o
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2.6 Tinh khung
T6 hop noi luc

» Cac nguyén téc khi t6 hgp tai trong :

. Tinh tai dugc ké dé&n trong moi trudng hgp, khéng
ké ddu thé nao.

» Khong thé xét déng thsi Dmax cé & hai cét, cling
nhu lyc hdm ngang T va gié trai, gié phai.

- Luc ham ngang T cé thé dat vao cot c6 Dmax
ho&c Dmin. luc T ¢6 thé thay d6i chiéu nén céc tri
s6 ndi lyc s& mang dau (). Do vay, khi da xét
dén lyc D thi luén ludn céng thém tai trong T vi tri
s0 mdémen ludn tang thém.

CHUONG 2
KET CAUTHEP NHA CONG NGHIEP MOT TANG

2.7 Cot thép nha cong nghiép
> Tiét dién codt c6 3 loai:
. Chiéu cao tiét dién khong ddi

. Chiéu cao tiét dién thay ddi
. Tiét dién cot phan cach

1/21/2014
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2.7 Cot thép nha cong nghiép

o Loai cot co tiét dién khdng déi co thé la cot dac
hodc codt réng dugc st dung khi stic nang ciu
truc Q<=15T, h= 400+800, H=8+10m. Loai nay cd
céu tao don gian dé gia cong lap dung.

+ Cot bac dugc st dung phd bi&n khi stic nang cau
truc I6n, phan cot trén thudng dung tiét dién dac
chii |, phan cot duédi c6 thé dung tiét dién dic khi
hd < 1m, dung c6t tiét dién réng khi hd >1m .

« COt bac nhanh riéng ré c6 thé |a thép hinh hoac
t6 hdp han, lién k&t véi codt chinh bang cac ban
giang day, nd chiu nén ding tam.

2.7 Cot thép nha cong nghiép
Hinh thic cot

Cot ¢6 chiéu cao tiét dién khdng doi

__1, t__ §rd < AA
| - | >
1 I
L e Ky e
HE AR
alla | alla BlB :
1= T T :
| Z | .
| | N -&-
| 1 Y
l ] L] L #]
& & 5
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2.7 Cot thép nha cong nghiép
Hinh thirc cot

2.7 Cot thép nha cong nghiép
Hinh thire cot

Cot ¢6 chiéu cao tiét dién thay doi

| 1A Al]a
in) ‘ C-C | I
25 c Diifp EfNHE DD F T
< | I
IE ] cé) ¢
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2.7 Cot thép nha cdng nghiép

Hinh thirc cot

.,r,‘...
P P a2 vaNvARN '
v\ / “"‘k"‘» [T\
7 N\

P Lo

VAR VA RN Vg ANV

2.7 Cot thép nha cong nghiép

Hinh thire cot

Stc truc I6n

-1 Siic truc nhd

-

=

L \nméw

~ -
N1
N

Cot phéan cach

A

1!

lllllllllllll
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2.7 Cot thép nha cong nghiép
Hinh thirc cot

Cellular columns and rafters

2.7 Cot thép nha cong nghiép
Pic diém tinh cot

Cét nha céng nghiép lam viéc theo hai phuong:

» Trong mat phéng khung chiu nén Iéch tam véi cap
noi luc N, M.

 Ngoai méat phdng khung — chiu nén véi luc N.
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2.7 Cot thép nha cong nghiép
Pic diém tinh cot
Chiéu dai tinh toan cot bac thang trong mat phang khung

N.

A

\
\ (h)

Vel Vel Vel

2.7 Cot thép nha cong nghiép
Dic diém tinh cot

o Trudng hop 1. Cot cia khung mét tang, mét nhip khép & dau
va ngam & méng, coi hai c6t cung mat 8n dinh mét luc va
dugc mé hinh hoa nhu mdt thanh console .

o Truéng hgp 2. Cot ca khung mot tang, mot nhip, lién két
ngam hai dau dugc xem hai cot c6 th cung méat 6n dinh
nhung dau trén cla codt khong quay dugc. So do tinh la
thanh mot dau ngam va moét dau ngam trugt.

« Trudng hop 3. Cot ciia khung mot tang, nhiéu nhip lién két
khép gitia dan va cét trong trudng hop nay coi cot méat én
dinh riéng ré, khong xay ra chuyén vi ngang dau cot. So doé
tinh nhu mot thanh dau ngam dau khdp.

« Trudng hgp 4. Cot cla khung 1 tdng nhi€u nhip lién két
ngam hai dau, sc do tinh la thanh hai dau ngam.

1/21/2014
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« Hé s6 quy ddi sang chiéu dai tinh toan phu thuéc
vao ty sé doan c6t va luc tac dung trén chung:

L

. 2 . N A o .
* Khi T <06 va N 23 thihé s6 xac dinh theo
béang sau™ 2
CAC TRUGNG ™ 1y
HOP
03> 1, >01]01> Y2 >005
A A\

Trudng hop 1 l 2.5 3 3
Trudng hgp 2 I 2 2 3
Trudng hop 3 f 1,6 2 2,5
Trudng hop 4 I 1,2 1,5 2

» N&u cac tham s& cla cdt nam ngoai pham
vi trén thi hé sdM: doi véitrudng hgp 1 va 2
dugc xac dinh theo theo bang ll.6a va

« DGi véi trudng hgp 3, 4 thi:p, :\/

II.6b phu luc Il phuy thuéc vao k; va c, .
® K1 =J2_11 . C, =

bang I.7a va 11.7b phuy thudc va ty s6 12 5

)

J1L2 , '

L,

L,

Jo

Jim

Hep + “121(m _1)

m

Trongdd, M, Va Wy, dudc xac dinh theo

_K nhung =< 3.
Cl

I

L

1l
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2.7 Cot thép nha cong nghiép
Pic diém tinh cot

Chiéu dai tinh toan cot bac thang ngoai mat phang khung

- Chiéu dai tinh tos E

tinh toan 1 <Dinsgis
cla cbét ngoai mat
phdng khung ngang
Loy bang khodng céch =
I6n nhat gita hai
diém c6 két doc nha. Iy

Dan ham

2.7 Cot thép nha cong nghiép
Thiét ké tiét dién cot
Xac dinh ndi luc tinh toan cot

pé chon tiét dién moi phan cot,cén phal tim cac cap néi luc
nguy hiém nhat tuong Ging vdi tling phan cot.

+ V@i doan cot co tiét dién déi xting thi cap ndi luc nguy hiém
nhat 1a ( Max ; Nyy). Khi do luc doc I6n nhat trong moi nhanh
bién Ia :

Noh = (M/hg) + (Ny/2)

« V@i doan cot cé tiét dién khong déi xtng gcot dudi) sé co hai
cap ndi luc nguy hlem (m0| cap cho moéi nhanh). Luc doc
trong m&i nhanh cé thé xac dinh gan ding nhu sau :

Nihp = (M7ho) + (Ny/2)
Nont = (M*/ho) + (Ny/2)

. Trong dé h, — khoang céach trong tdm cla hai nhanh, so b

cé thé lay h b&ng chiéu cao tiét dién cot.

« Cé&p ndi luc nao cho N, 16n s& la cap dung dé tinh toan tiét
dién cot.

1/21/2014

72



« Trong cac cong thic trén thi gia tri Ny, chua k& dén trong
lugng ban than clia cot. Vi vay khi chon tiét dién cot can ké
thém trong lugng ban than cla cot G, nhu la mét luc tap
trung dat tai trong tam tiét dién dinh clia mdi doan cot.

Gc = gche

Trong d6 g, — trong lugng mbi m dai cot

gc = [N/(KR)I'Wy

v6i N — Iuc nén 16n nhat trong mdi doan cot khi chua ké dén
trong lugng ban than G,

K — hé s6 ké dé&n &nh hudng cla mdémen lam tang tiét dién cot

R — cudng db tinh toan cla thép

¥ - hé s8 cdu tao k& dén cac chi tiét lam tang trong ludng cét,

|&y bang (1.4 — 1.8)

y - trong lugng riéng cla thép (7850 kg/m?3)

h, — chiéu dai doan cot.

2.7 Cot thép nha cong nghiép
Thiét ké tiét dién cot trén

o Chiéu day ban bung t, = (1/70 — 1/100)h va t, >
6mm

« Chiéu rdong ban canh b chon trudc theo diéu kién
bdo ddm 8n dinh ngoai mat phang khung : b =
(1/20 — 1/30)H, va chon sao cho d6 manh ngoai
mé&t phdng khung clia cot vao khoang (40 + 60)

1/21/2014
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« Chiéu ban canh t; chon theo diéu kién n dinh cuc b6 clia
ban canh

b b
2o =t—°S[/10]=L—°} VGi b, = (b - t)/2
f f

Tiét dién cot -

Thép hinh chir 1

Thép hiph dap (trt [ va thép goc ~[E
khong déu canh) (0,35+0,07x —

Thép hinh ddp chit [ va thép gbc -\ [E
khong déu canh (0’38+0’08}” R

Trong do: x:x\/g néu ) <Q.g lay )1:0_8;7»>4Ié'y}1=4

So bd chon kich thudc tiét dién

« Dién tich yéu cau cua tiét dién sd bo tinh theo
cdng thiic gan dung :

N e
A, =—|125+(2.2~28)"
fy h
 VGi h — chiéu cao tiét dién ; y - hé s6 diéu kién lam
viéc clia cot

« Dua vao cac yéu cau cau tao chon cac kich thudc
t;, b, t,, h, va dién tich tiét dién A
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B

Kiém tra tiét dién da chon

Cot chiu nén léch tam (nén + udn) can thod céac
diéu kién vé bén, vé 6n dinh téng thé va 6n dinh
cuc bd. Trudc hét can tinh lai chinh xac cac dai
lugng sau cla tiét dién da chon

Cac dac trung hinh hoc cla tiét dién

D& manh va do manh qui uéc cla cot

Do léch tAm tuong déi m va do léch tdm tinh dai

M1 e A
X:W

my=mmy; M

X

- Kiém tra bén

Chi kiém tra khi tiét dién c6 gidm y&u nhiéu (cot
c6 16i di xuyén qua bung) hoac khi m;>20

N 3/2 M
— + — <1
( fAn j ( anxmin ]

- Kiém tra 6n dinh téng thé

On dinh trong mit phing khung

N
—< fy,
PeA
On dinh ngoai mat phang khung

N
— <y,
Co,A
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C — hé s6 &anh hudng cla mémen trong mat
phang dé&n 6n dinh ngoai mat phang
- Khi mlxs 5 thi C:1,+0!mx (a)
Hé sb a va b tra bang
-Khim>10thi c=—? (b)

1+mxﬁ
Dy
Hé s ¢, = 1 khi tiét dién kin , doi vdi tiét
dién hd ¢, — tra trong cac sé tay thiét ké
- Khi 5<m < 10 thi
C = C5(2-0,2m,)+C44(0,2m -1)

Cs tinh theo (a) vGi m, = 5; ¢4, tinh theo (b)
vGi m,=10

W

X

véi M’ = max M;&;%
2 2

A M A
N W,

M,, M, — mémen I6n nhat & mét dau va
modmen tudng Gng & dau kia cta doan cot
lay cung véi mot t6 hgp tai trong va gil

diung dau cha né. )
M.'-‘ ”4

/'/.al%'/n
' h
(0]

XE
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Kiém tra 6n dinh cuc bd ban bung

On dinh cuc bd cla ban bung cdt chiu nén léch
tam khong chi phu thuéc vao dé6 manh, vat liéu,
hinh ddng ti€t dién cot nhu cot chiu nén dung
tam.Ma con phu thudc vao dé léch tdm tuong doi
m va hé sé dac trung phan bé (ing sudt phap trén
ban bung :

a<05

Gia tri & e ti
D5 lach tam | Loai tiét ' Cong thire tinh
twong déi | dién cot ;
9 et Tvag [ha/t]
Chir 1 2<20 | (1,3+0,152)JEIT
2220 | (1,2+0,357)JE/F ; nhung khéng I6n hon 2,3 VJE/
m=0 Hinhhép, | 2 <10 |1,2JE/f
chir[can | 7210 (1,(]+0.2; E/f ; nhung khéng Ion hon 1,6 JE/T
Chir [ 1<08 [EIf
2 —
10 hop 2208 | (085 -D19ZNE/F ; nhung khong l6n hon 1,6 VE /T
oo |Chh | 7 <20 | h3+orsZNET
~ 7 | Mihhop | 5520 | (1240357 WE/T ; nhung khong In hon 3,1VE T

CHU THICH:
7 la d manh qui wéc khi tinh toan én dinh ctia cdt chiu nén dang tam;
Z‘\ 14 @6 manh qui wéc khi tinh toan én dinh trong mat phéng tac dung ciia mé men;
— Tiét dién hinh hop 14 cac tiét dién kin (18 hop, udn cong dang chi nhat hay vuéng);
— Dbi véi tiét dign hinh hép, khi m > 0, gia tri clia [hy/t,] 14y cho ban bung ndm song song véi mét phang tac dung clia mémen
ubn;
—Khi 0 < m <1,0 gia tri clia [hw/t] duoc ndi suy tuyén tinh theo cac gia tri véi m=0vam=1,0.

1/21/2014
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a>1
{h—W} =435 (20-1E | 54 \E
L, 6(2—(1+\/(12+4BZ) f
B=142a-1)" ; 1=
o h,t,
Noi suy tuyén tinh giita cac gia tri duoc tinh
05<a<l

voi 0=0.5 va a=1

2.7 Cot thép nha cong nghiép
Thiét ké tiét dién cot dudi dic

ST T ]

» Dang tiét dién chii H khong doi xting

« Nhanh mai (nhanh ngoai) dung thép ban cé kich thudc
dam bao diéu kién 8n dinh cuc bd ban canh tuong tu nhu
ban canh cla cot trén.

« Nhanh cau truc (nhanh trong) dung thép can hinh chi I.

« Bung cot dung thép ban cé chiéu day bang (%—Elojh
nhung khéng nhé hon 8mm

« Chiéu rong b cua tiét dién cot (chinh la chiéu cao tiét dién
chii 1) 14y bang %_% H, hoac bing (0,3 — 0,5)h. Dién tich
ti€t dién cac nhanh thudng x&p xi hodc bang nhau.

1/21/2014
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« SG b tinh dién tich tiét dién cot dudi tuong tu nhu

cot trén : A:£{1_25+(2.2 ~ 2.8)2}
fy. h

« Phan phoi A via tinh dugc theo ti 1é tuong doi A,
= (0,2-0,3) A ;

« A;= (0,3 - 0,4)A. Sau dé theo cac yéu cau cau
tao dé chon ra tiét dién tiing bd phan va tinh lai
dién tich tiét dien cot A = A, + 2A.,.

o Kiém tra tiét dién tuong tu nhu ddi véi cot trén

o khi ban bung c6t duéi khéng &n dinh, thi c6 thé
tang dién tich mét hoac hai nhanh (canh) cét va
kiém tra lai tiét dién cdt méi theo cong thic :

LS fy,

PA s
o A= Anhméi + Anhct + 2(th1) VGi C1 = 085tw\/;

2.7 Cot thép nha cong nghiép
Thiét ké tiét dién cot dudi rong

o Chiéu cao tiét dién thép hinh chon nhu cot dac : (1/20 —
1/30)Hy.

o Thanh giang la thép goc dugc bd tri theo hé tam giac co
hoac khéng c6 thanh ngang

1/21/2014
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» Chon tiét dién cot :
o X&c dinh lyc nén I6n nhét trong méi nhanh:

N, M N, M-
Ninng = f"‘h— N = 7“"‘}1—
Nnh/ng _ Nnh/tr
A]h/ng - (07 _ Og)f A\1h/tr (07 _ Og)f

o Sau khi chon xong tiét dién cot, xdc dinh chinh
xac trong tam tiét dién cot, luc nén I&n mdi nhanh
réi kiém tra 8n dinh trong va ngoai mat phdng mai
nhanh

« Tinh thanh giang :

Thanh gidng dugdc tinh nhu thanh chiu nén ding
tam vdi luc nén :

= — 'V =20A(KG) A(cm?
2sina (KG)_ A(em’)

o Dién tich thanh giang xién:

N
=——:7,=0.75
A ¥ of

l..
pEA="va f

min
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Kiém tra n dinh toan than cét réng :
Than cot réng chiu nén uén , diéu kién én dinh

téng thé : N
— =fy,
A
V&i ¢.: hé sb udn doc Iéch tdm phu thudc :

MAy . . .
m = ——— do léch tam tucong doi
X

A4 :d0 manh tuong duong

A : dién tich c6t
y : khodng céch gilia truc cot va truc nhanh nén

| A \
Ay = A +K E v6i A diéntich1thanh gidng xién

| I

A, == véir =,
o Vo A

kea a=30°—>k=45

a=40° > k=31

a=45" —>k=27
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2.7 Cot thép nha cong nghiép
Chi tiét vai cot

o
e

Ban chit K
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2.7 Cot thép nha cong nghiép
Tinh todn mdi nbi cot

 Noi lyc dung dé tinh ma&i ndi 1a ndi luc & tiét dién
ngay trén vai c6t. Thién vé an toan déi véi méi ndi
cao hon vai c6t. TU bang t6 hgp ndi luc chon ra hai
cap ndi luc nguy hiém nhat M+ .., Ny, va M-, Ny
Lyc doc ma canh trong va canh ngoai chiu :

' N, M_
S ‘.:m+M—"|‘aX Stmngz—z-l-ﬂ
ngoal 2 ) B 2 ht‘ 3 ‘ )
. Tinh toan, kiém tra dudng han doéi dau ndi

nhanh ngoai theo cdéng thuc :

ngoai

tl

w

<f.7

o Tinh todan, kiém tra dudng han déi dau ndi nhanh
trong cot véi ban K :

trong
tl S fW 7/0

w
. Tru’c‘jng hop canh trong cot trén lién két vi ban K
bang hai dudng han gdéc thi cach tinh nhu sau :
. Chon trudc chiéu cao dudng han h;.
. Tinh chiéu dai dudng han can thiét cho mot bén :
Strong

v 2hf (/Bfw)min
. Tu |, c8u tao chiéu dai ban thép K
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2.7 Cot thép nha cong nghiép
Cau tao va tinh todn vai cot

« Vai tro cla vai cot :

> Lién két hai nhanh cla cot dugi réng

> Lién ké&t cot trén va cot dudi va lam chd tua cho
dam cau truc

> Pong thsi, dam vai lam tang dé cling cho toan
cOt.

= Tiét dién dam vai bao gom :

> Ban bung thdng diing ndi lién ban bung nhanh
mai vGi ban bung nhanh cau truc. Ban bung dam
vai c6 thé kéo dai vugt qua bung nhanh cau truc
15 dén 20cm. khi dé bung nhanh cau truc phai xé
ranh dé bung dam vai xuyén qua.

> Canh trén dam vai gdbm hai ban thép : ban day trén mat
nhanh cau truc day 20 — 30mm va ban sudn 16t gitia bung
cot trén va bung dam vai. Hai ban thép nay nam ngang va
nam hai phia ban K.

- Canh dugi dam vai l1a mét ban thép ndi lién ban bung cla
hai nhanh cot dudi. Pay cling chinh la vach ngang chéng
xoan clia cot dudi.

= Tinh toan dam vai:

Né&u cot dudi la cot rdng thi dam vai tinh nhu mét ddm don
gian c6 hoac khong c6 mut thia, nhip bang chiéu cao tiét
dién cot dudi, chiu udn bdi luc tap trung Sy,ng truyén tii canh
trong cot trén. Néu la cot dic thi s doé tinh khéng con la
dam don gidn ma chi tinh toan theo cac diéu kién chiu ép
mat va lién két gilia cac chi tiét. Trinh tu tinh toan nhu sau :
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> Chiéu day ban bung dam vai phai dd dé chiu ép mét do

(Dpax + Gger) truyén xudng tu sudn gdi dadu dam cau chay:
5 - Dmax +Gdct
Y(b+25,) 1,

Trong do :

v by — bé rong sudn godi dam cau chay (20 — 30cm)

v 8,4 — chiéu day ban day trén dau mut nhanh cau chay

v (bg + 28,4) — chiéu rong qui d6i dé truyén lyc ép mat

v f, — cudng do tinh toan vé chiu ép mat clia thép

- Chiéu cao dam vai phai dong thdi thod man cac diéu kién
sau :

v Yéu cau vé cdu tao : hy, > 0,5h, : diéu kién nay nham
dam bdo do cling ngam gitia hai phan cot, dé bién dang
cla hai phan cot béng nhau va phu hgp vgi gia thiét ban
dau la dé cuing cla vai cot la vo cung.

> Chiéu cao ban bung dam vai phai di dé b6 tri cac
dudng han lién két : bon dudng han goc lién két
ban K vé6i bung dam vai chiu Iuc Sy, : cdc dudng
han goc lién két bung dam vai v6i bung nhanh
cau chay chiu lyc tac dung

S1 = |:)max + Gdct +B

Véi B — phan lyc gbéi tua clia dam vai khi chiu uén
bi IUC Syong-

Strong

hdv R
4hf (ﬂfw)min

oS
' nhf (ﬂfw)min

hy

awi 8 e e mlew Al oW
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> Tiét dién dam vai phai thod méan diéu kién chiu
uén. Mémen I6n nhat M., ndm ngay tai tiét dién
bén dudi IUc Syeng. Do ti€t dién dam vai & hai phid
lUC Syong khdc nhau do ban canh khéc nhau nén
can kiém tra kha nang chiu uén ca hai tiét dién
dé.

- Cac dudng han ngang lién két canh va bung dam
vai tinh todan dé du chiu luc cdt Q,,,. cdc dudng
han ngang khac lay theo cau tao.

> Trudng hop codt dudi 1a cot dac,can kiém tra chiéu
day ban bung c6t dudi theo diéu kién ép mat nhu
déi v6i ban bung dam vai cla cét rdng. Khi diéu
kién ép mat thod, can ciu tao cdc sudn mut dau
nhanh cau chay, sudn 16t gitia hai ban bung cla
hai phan cét nhu déi véi dam vai cot rong.

CHUONG 2
KET CAUTHEP NHA CONG NGHIEP MOT TANG

2.8 Két cau dudi cau chay
« Dac diém cla két cdu cau
chay

Dam cau truc

Dan ham, dam ham
budng ray

Banh xe truc

Coét trén

Vai c6t

1

Ll

|~

i

N2 2 20N N N 7

@)

"7 — 7\\\\\\\\\\\\\\\\; TITTTTITTTTTTITTTTTT
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DAam don gidn

B A R

Dam lién tuc

|
i

B B

an

| I

5 5 1D§m
d 7 kép 1

Dan cau truc

Dam dic

Dam cau truc

Dan

Dan riéng

g

Q
L

Dan k&t hgp vé6i
dan déd trung gian

<10T
<6m

1/21/2014

88



Chii 1 t6 hgp han Q<=30T

-
AFTER ALIGNMENT)_%

FORCES DUE TO
ECCENTRICITIES
AND SIDE THRUS

FATIGUE

NOTE:
THIS DETAIL IS DIFFICULT
TO ADJUST AFTER WELDING

Cot c6 suon tuong Q > 30T

Cot
sudn ﬁ

tudng

- 1

TIE-BACK

B

DISTORTION INDUCED

CRANE RUNWAY BEAM @] [@

CRANE RAIL

e

1/21/2014
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BUILDING COLUMN

ECCENTRIC LOAD ON COLUMN DUE TO
SIDE THRUST TO BE ACCOUNTED FOR.

H.S. BOLTS, FINGER TIGHT, OVERSIZE
HOLES ONE SIDE OF CONNECTION. BURR
THREADS, WASHERS OVER SLOTS, TYPICAL.

SHIMS FOR ADJUSTMENT

PLAN AT TOP OF RUNWAY BEAM

NOTE;
THESE DETALS SHOULD

CONSIDER SHIMS OR

ALTERNATIVE VERTICAL

BE DESIGNED FOR THE
REQUIRED DEGREE OF
FATIGUE RESISTANCE.

CRANE RAIL

ALIGNMENT ALLOWANCE. .

[ o)

FULL DEPTH STIFFENERS
/_ RECOMMENDED

H.S. BOLTS, FINGER TIGHT
LATERALLY SLOTTED HOLES.

COLUMN ——=i

ELEVATION

SHIMS AS NECESSARY
SEE FIGURE 18.

NOTE;

IF BOLTS ARE TENSIONED, DESIGNER MUST
INVESTIGATE THE INABILITY OF A SUIP_RESISTANT
CONNECTION TO ACCOMODATE CHANGES IN
LENGTH OF BOTTOM FLANGE OF BEAM DUE TO
BENDING STRESSES.

OF RUNWAY BEAM BEARING

BUILDING COLUMN —=

ECCENTRIC LOAD ON COLUMN DUE TO
SIDE THRUST TQ BE ACCOUNTED FOR.

ALLOW FOR ALIGNMENT
BY SHIMMING OR

FINGER TIGHT
BOLTS, SLOTS.

FIELD WELDINGﬁ\

PLAN AT TOP OF RUNWAY BEAM

THESE DETAILS ARE
NOT FATIGUE RESISTANT

CRANE RAIL

7

o =)

—

STIFFENER

H.5. BOLTS,
(SUBJECT TO PRYING
ACTION IF TIGHTENED)

COLUMN

SHIMS AS NECESSARY
SEE FIGURE 18.

ELEVATION O

F RUNWAY BEAM BEARING

1/21/2014
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s |

a Fatigue-Resistant
Beam Support

B |

PROVIDE FOR ADJUSTMENT HERE
OR AT COLUMN USING FIELD WELDING,
SLOTTED HOLES, OR SHIMS.

COLUMN

=——— COLUMN

LINK

wy4$§7

FIT TO

_%_,/’

NOTE;

TO AVOID UNEVEN BEARING (SEE
E6 ON FIGURE 5). ALIGN THE
BEAM BEFORE FINAL FASTENING
F THE LINK.

WELDING IS TYPICAL BOTH SIDES

OF BEAM

X Figure 17

CRANE RUNWAY BEAM

[=—BEARING STIFFENER

1

BEAR

/J

Y Figure 17

( CONTINUOUS PLATE )

{SH\M TO MAINTAIN

TOP OF BEAM
ELEVATION TOLERANCE
(SEE 4.2, ITEM 50)

Y SUPPORT
COLUMN

CRANE RUNWAY BEAM

o
]

COLUMN

NOTE

LATERAL MOVEMENT b DUE TO
LONGITUDINAL MOVEMENT a CAN
BE NEGLECTED FOR
REASONABLE PROPORTIONS OF

THIS DETAIL.

PLAN X—X (TIE—BAC

SLOTTED HOLES IN
FLANGE OR COLUMN
CAP PLATE

1
r

K)
——
BOTTOM FLANGE OF
CRANE RUNWAY BEAM
STIFFENER
]

PLAN Y=Y (BEARING)

COLUMN BENEATH

|
;

|
T
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A

\—fé(“’

Paa

SMALL SPACE BETWEEN ENDS OF
BEAMS, USUALLY 12mm, ALLOWS
BEARING

HOLD-DOWN BOLTS

e
TYRICAL @

)

@

PLAN A—A

Example of a Heavy-Duty Bearing Detail with Minimal End Restraint and Eccentricity
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