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LGOI NOI DAU

Chéng thdm la mét cong viéc phiic tap va khé khdn, doi hoi nguoi
thiét ké va thi cong phai cé nhiéu kinh nghiém.

Hau nhu céng tdc chéng thdm duoc ddc biét quan tdm 0 moi cong
trinh xdy dung.

C6 nhitng coéng trinh chiu dp luc thdm tdi 30 dt mét phe (Hanh
lang kiém tra & ddy cdc ddp vom BTCT ngdn séng) nhung hanh lang
van khé rdo khong tham nudc... nho cong tdc thiét ké va thi cong tét.
Tuy nhién, cing co nhitng coéng trinh chi chiu dp luc thdm 0,1m nudc
vdi thoi gian ngdn trong vai gid (mdi baing BTCT nha cao tang) thi
lai bi tham dét... do vi chu quan hodc thiéu kinh nghiém trong thiét
ké va thi cong...

Chéng thdm co nhiéu phitong phdp va cé nhiéu loai vét liéu
chong thdm khdc nhau. Viéc dp dung dung phuong phdp cing nhu
viéc s dung vdt liéu thich hop cho tung phuong phdp sé mang lai
hiéu qua cao.

Trong cudn sdch nay, tdc gid chi xin trinh bay tém tdt cé tinh
chdt gidi thiéu dudi dang cdc bdng tong hop, cdc hinh vé cu thé va
cdc nhdc nhd can thiét dé quy doc gid tham khao.

Cuén sdch chong tham nay chu yéu dp dung cho cdc céng trinh
trén mat ddt (chong thdm cho cdce cong trinh thuy loi va chéng
thdm cho cdc.duong ham...khong co trong tai liéu nay).

Do kha ndng co han, tai liéu bién soan nay sé khong tranh
khot nhing sai sét nhdat dinh, rdt mong cdc déc gia phé binh gop
y b6 sung.

Tac gia
Pang Pinh Minh
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VIETCONS

ALWAYS BESIDE YOUR SUCCESS

Chuong 1

MOT SO TINH NANG CHU YEU CUA VAT LIEU CHONG THAM

1. Tuéi tho clia mot so vat liéu chong thim

Bang 1
Chiéu Tuéi tho tinh theo nam
Loai vat liéu chong thdm day Trong khi | Trong | Trong
(mm) quyén trdi dit | nudc
Bitum 4 3-4 5-7 3-4
Nhi tuong bitum 6 3-4 5-8
Bitum latéc 6 5-6 8-10
Bitum latéc ku-ke-x6n 5-6 4-6 7-10
Bitum nairit 3 8-10 14-16 8-10
Butim bultin cao su, éldtstin 5-6 7-10 15 7-9
Bilum étylen 4-5 7-9 6-7
B¢ téng 4t phan (réy) 15-20 5-6 20-25 5-7
Epoéxy - nhua chung cit 2-3 12-14 16-20 10-12
Epoxy - phuran 2-2.5 10-13 13-15 8-12
Ximdng pOlyme 2-3 12-14 14-15 10-14
Rubc roit (gidy diu) 7-9 8-10 14-16
Tam ghidord izon 8-10 9-12 16-20 8-12
TAm iz0n, tAm bd rizdn 8-10 8-10 10-12 10-12
Tam poly étylen 1-1,2 18-26 17-20
Tam poly i76 butilen 2,5-3 18-20 16-18
Tam kim loai lgp méi ¢6 son 0,8-1 7-8
Tam kim Joai trdng k€m 0,8-1 9-10
Tim nhom 0.8-1 10-12
Tam phan ¢ izdn 0.2 6-7
Tam phi b rd ximiing 4-10 8-10
B¢ tOng ¢d chong thim 4 3-4
B¢ tdng ¢6 dd chilt cao 65-80 18-20
B¢ 10ng xi manyg pblyme 30-40 20-40
Pélyme b¢ tdng 30-40 18-25
Epoxy 08-1 | 10-13 13-15 8-10
LLOI DAN:

Bitum dung d€ lam chdng thAm mii, tuyét ¢6i khong dung loai xau hodc cd
nhi¢t do héa mém thdp (vi du: khong dung nhya dudng dé chong tham), phai

dung bitum ¢é nhiét d6 héa mém °= 70°-90)".

Bitum diing d¢ chdong thaim bdo dn lai cac kho ddng lanh phdi luu y d€n nhiét
d6 hoa don, thy theo yéu cau ma chon nhi¢t did héa don thich hgp.




Bang 2

2. Cac chi so k¥ thuat déi v6i vat liéu chong thim

Céc dac trung

Loai cong trinh duge chéng thim

T N Thuy Trén . -
va yéu cau Iqiy mit dat Ngim Mai
| | CdtnuSc chéng thim 300 10 40 1
2 Téc dung cta nu6e ThU(‘{ng Khﬁng T. Thlr(‘{ng Kh(‘)nig
xuyén xuyén xuyén |T.xuyén
3 | Hé s6 bam dinh sau 3 thing
khéng nho hon 0.9 0,15 0.8 x4
4 | Hé s6 bim dinh sau 6 thin
khong nhé hon Gl 09 L 0.2 04
Lugng ngam nudc khong 16n
6 | Do truong nd thé tich khén
g &1 05 1 0,8 15
7 Kh’é nang chiu nhiét °C khoéng +40 + 60 + 40 +70
dudi
8 | Nhiét do hoa don °C khong 15 40 5 .50
cao hon
9 | Kha nang chéng nit mat
ngoai (mm)
- Khi nut 16n nhat; 2,5 5 1 3
- D6i v6i két cdu do tai chd 0,1 0,3 0,1 0,5
- D6i véi két cdu lap ghép 2 2 5 4
- Do dan dai % 50 100 50 150
10 | Gi6i han bén khong dudi
(kg/em?®):
- Khi kéo 10 8 A
- Khi nén 50 10 10
11 | Khd nang chiu tic dung cla
hod chit
- Chiu a xit dé PH khong dudi 5,5 2 5 6
- Chiu kiém d6 PH khong caohon| 5,5 2 5 6
- Chiu sunfat mg/lit khéng 300 5000 50000 100
cao hon
- Chiu Manhezit (MgCO,): | 2000 5000 2000 1000
mg/lit khéng hon
12 | Chiu méi trudng khi quyén | 0,75-05 | 0,9-0,8 0,7-06 | 095-09
qua 500 chu ky hé s6 K,
13 | Yéu cdu vé tudi tho: nam 50-100 10-40 40-100 10-25




n loai vat liéu va san pham chéng tham

AT LIEU BI TUM & AT PHAN VAT LIEU DEO VAT LIEU KHOAN
" x N » At 1inL. LXK A A oA . TR Vat liér
cu hon hgp Vit liéu riéng le Vat liéu hon hop Vath€uriéng le | Vatli€u hon hgp 12
&tdinh hitu ca: | Vatliéu dang cudn : - Céc loai mat tit [ - Cdc tdim ni |- Cdc loai xi|- Cdc v
nhya diumd | - TAm 4t phan c6 cot tring hgp | 16ng, tdm nhya | ming ngam (4
han d4, nhua | - Vai thuy tinh tdm 4t | (polyme) dé€o, cdc mang - Vira dat sét Céac vi
nhuya  péc, | phan - Céc loai vita bé | - Vat liéu chén | - Vita sili cat goém va
m. Cdc tim kim loai tAm 4t | 1dng polyme ché tao sdn - Vita chiu axit | bang d
liéu di€u cha't | phan - Vit liéu chén | - Bang chong nung, d
lyme - C4c tAim ch&ng thim tram bing mattit | thim s, gacl
| tit 4t phan: - Vit li€u lgp mai - Cac vat liéu axit
nat tit néng - Giay dau, ton ric cdt cich nhiét két Chong
At Lt ngudi - TAm pecgamin, 16n da, hgp vdi chéng két hgy
1At it cao su {Am & cac bit, mastrum thim nhiét
- mat it ¢d | - Cdac var héu cdch nhiét 16ng, bg
két hop v vit liéu ngam ta
udng chdng thim. - Ciéc
| vita @tphan thuy tin!

¢ 1Ong at phan

l

L con ¢6 cdc loai sén phdm phu khic nhu :

t liéu son quét di€u ch€ wr bi tum, nhii tvong bi tum, bi tum la léc, polivinyl colorit, polivinylbutiral;

ai vita xi mang bot & vira atphan bot;
lac, bé (6ng Keramazit, b€ tong bot;

m vdn tAm bi tum, cdc diy day, vdi va bao tdi tdm bi tum, cdc tAm bi tum khéc;

u gia chdng thim cda SIKA (Thuy Si) va cia FOSROC (Anh).



Chuong 2
THANH PHAN CAP PHOI

MOT SO LOAI VAT LIEU CHONG THAM

1. Dung dich quét chéng am va son 16t chéng tham

Bang 4. Mat tit nhua nguoi

Bang 3.
Nhua Dung mét hoa tan 1
Daumé | Thandé | Xang | Dauhod Bemz:n
Son quétldt: |
Thanh phin 1 40% 60%
Thanh phan 2 30% 70%
Thanh phan 3 30% 7(0%
Son chdng 4m :
Thanh phén 1 60-70 30-40
Thanh phan 2 60-70 30)-4)

Bi tum didu md N°5(SHK90/30)

Voi bot

Amiang

Dau nhe (xamg)

40%

12%

8%

40%
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2. Cac chi s0 ky thuat caa bitum chong tham caa Nga

Bang 5.
Nhiét do Do sau t° bét l\ra
Loai bit M3 hie hod mé Xuyén PLpaD h
oai bitum i hiéu 04 mém ° hod
; ' T aaiem | R
t°C kim °P don
Bitum xay dung bH 50/50 50 41-60 40 230/
FOCT 6617-76 BH 70/50 70 21-40 3 230/
BH 90/10 90 5-20 | 240/
Bitum chdng BHK 45/180 40-50 140-220 240/-25
thAm mai BHK 90/40 85-95 35-45 240/-20
FOCT 9548-74 BHK 90/30 85-95 25-35 240/-10
BHU- IV 75 25-40 3 230/-7
Bitum cach ly (cich | BHU - 1V 65 30-50 4 230/-10
nuGc, cach dign) BHHU -V 90 720 2 230/+7
3. Tinh chat ky thuat mot so vira xi mang chong tham
Bang 6.
Aplua | Pobénkg/em® | Congétmm
TT Cép phoi vita ximang tham N ’ 28 180
kg/cm’ én Kéo ngiy | ngay
I |Vita xi mang cdt = IxM2cdt | 2-3  1300-400 | 36-40 | 0,74 | 0,75
2 | Vita ximing cdt:
+ 1,2% clorua sit 4-5 468 45 0,82 | 0,86
+ 1% Ca(NOs), 20 412 40 0,8 | 0,84
+ 3% Aluminal naltri 5-6 188 21 1,02 | 1,02
2 - A " )
3 {Vita x1 mang nhOm oxil 10 33] 7 0.1 0.1
thach cao
4 | Vira xi ming nd chdong thim 5-6 | 200 - 0,2 | 02
5 foAa Xi mﬁn}g chdng thim o 150 ) 0 0
khOng co ngdt
6 | Vta x1 ming doéng cing
nhanh ¢é thém phu gia nd 16 245 20 0,1 0,1
k&l dinh

[




4. Mot so6 cap phoi thanh phan hé nha tuong

Bang 7.
Céc thanh phéin
cip phéi Ty 1é tinh theo trong luong %
Tén céc chat
[3m nhi twong Bitum Nudc Chat nha tuong
DAt sét c6 dd déo cao 50-55 35-42 8-10
Dat sét ¢6 dd déo vira 45-50 31-45 10-14
D&t sét pha cdt ning 40-50 30-45 15-20
DAt sét pha cdt nhe 35-40 25-30 30-35
V6i chua t61 45-50 40-47 8-12
P4t sét 1dn nham thach 55-55 30-40 10-15

S. Mat tit at fan nong (virta nhua néng)

Bang 8.
Diéu kién :
. BH 50/50 | BH70/50 | Amiang | Botda | Cat
su dung
Trat chdng 4m 25-30 5-10 25-35 40-45
Chen khe bién dang 12-20 12-20 5-10 15-20 50-65
6. Mat tit nhua nong
Bang 9.
. % CAC LOAI CAP PHOL ]
THANH PHAN
A B C D B
Bitum BHK 90/30 (% trong
90 80 75 70 55
lugng)
10 20 25 30 45
Botdd  (-nt-)
. 97 101 102 103 107
Nhiét 46 h6a mém

12




7. Mat tit at fan nguoi dé chong tham phan ngam

Bang 10.

Tinh theo % trong ludng

A B C D E

Bot nhio bitum  75-80 90 80 80 50

(hd nhil twong) 20-25 10 20 20 50
B6t khodng Vo1 nung Amiing | Amiing | Amidng | Sét, cat
+ voi sOng | + ximing +latéc | hatnhd

(Ghi chii: At fan nguoi = H6 nhii tuong + Bot khodng)

13



Chuong 3
CAC DANG CHONG THAM CHU YEU

Chéng thdm dudc thé hién theo cdc dang sau:
Son quét, ddn vat liéu chong thim, trit chdng tham, rét vira chdng
thaAm, ngdm tdm, phun bé mit hodc phut, 1ip ghép.

1. Son quét chong tham (hinh 1)

Quét l&n bé mat cdng trinh mot Idp nhua ngudi (xem bang 3) hoidc
mat tit nhura nédng (xembdng 9) d€ tao mang chdng thim cho bé mit

2. Dan chong tham (Hinh 2 = 31, hinh 34 + 43)

Didn cdc vit liéu chdng thim (gidy ddu, cdc tong tAm bitum. vai gai
tdm bitum, vai thily tinh tdm bitum, ...) Ién bé mat nhim tao mdt I6p vira
chiu Iuc vira chéng tham, thudng dp dung cho tudng va ddy cong trinh
ngadm ngin nudc hodc chita nude, chdng thim cho nhd mdi bing, chat ket
dinh d€ ddn cdc I6p 1a mdt tit nhua nong (xem bang 9).

Vit liéu ddn (keo) cdc tdm: mdt tit nhuwa ndng, mat tit nhura ngudi.

Lwu ¥ : Can luu y nhiét do t" hod mém cho cdc cong trinh ndi va nhiét
do t" hod don khi chdng thim cho kho lanh.

3. Trat (hinh 32, 33)

D¢ ting kh3 ning chdng thim cda 1dp trdt, ngudi ta thudng cho thém |
phu gia vao vira (xem bang 6).

- Cdc phu gia chong thim thudng dung cia Nga nhu: CCB, C/B,
[TALLL, OI1, BJIXK,I'XK, CITJ, HK, HHK, ...

- Cdc phu gia chong thim cda hing SIKA Thuy ST nhu: SIKA 1,
SIKALITE, SIKACRET.N, HYDROFUGE, SIKA.LIQUIDE,
SIKAMENT 9, SIKAMENT NN, SIKAMENT 163 EX, SIKA LATEX,

14



SIKATOP 107, WATERPLUG, SIKADUR 731RT, SIKADUR 732RT,
SIKADUR 742RT, SIKADUR 743N, SIKADUR 752RT, ....

Ngoai vira ximdng cdt ngudi ta con dung vita 4t phan néng hoic
ngudi (xem bang 6, 7, 8, 10) d€ trat chong tham.

4. Rot chong tham (hinh 45)

Chéng thim cho khe bién dang, khe lin (ding cdp phdi xem bang 8).

5. Ngam tam (hinh 44)

Xt ly chdong tham cho cédc chi tiét trude khi 1dp dat hodc dua vao s dung
(xem bang 3) nhu coc bé tdng dudc ngdm tim dé chéng xam thir, ...

6. Phun bé mat va phut (hinh 46, 47)

Phun bé mat hoac dép I6p trat chong thim biang phuong phap sting phun.

Phut dugc dp dung khi dua 18p vita vao siu bén trong dé dip 16 rong

hodc dua vita 13ng xudng ddy nén cdng trinh dé ngin tham tf thugng luu
xudng ha luu .

7. Ldp ghép (hinh 48, 49, 50, 51, 56, 57, 59)

Lip chi ti€t chdng thim &én bé mit hoic khe hd : ldp ghép tAm kim loai, tAim
déo 1Am bé t6ng ngadm tAm, 6p gach men, hodic 1ip cdc giodng chéng thim

(xcm hinh 66 ) .
8. Phuong phap két hop (hinh 8, 10, 39, 40, 41, 53, 54, 55)

K& hop 2 hay 3 phuong phap n6i tén |
9. Cho thém phu gia vao cdp phoi dé tang kha niang chong thim cuia
bé tong !

15
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Chuong 4
CAU TAO CHONG THAM

1. Chong tham bang son quét

a) Son quét nhiéu Idp

< L&p son quét bao vé bé mat

%Sdn quét 4 I&p vat liéu chdng tham

R RIS R Lop quét son I6t trén nén

Bé mat duoc chong tham

Lép son quét bao vé bé mat

Hai I6p son quét chdng tham
Lép dém cot (vai thly tinh)

\Hai [dp son quét chong tham
Son quét Iot

¢} Son quét nhiéu Idp duge gia cd
béng hai Iép cot
Mildaaskaasiibearaaians L Op D30 v8 bing Idp trat hodc ddp vatligu khoang
a ~~_L6p son quét chdng tham
Lép dém soi lam cot
Lop son quét chong thim
Lop son [ot
Bé mét duoc chong tham

Hinh 1: Cdc mdt cdt ciia 16p son quét chong tham

DUNG DICH QUET CHONG Ri BANG BI TUM

Lép 1:75% xang +25% bi tum
Lép 2 : 50% xdng +50% bi tum
Lép 3: 25% xang +75% bi tum



2, Dan chong tham
Tac ke gd

_ Nep gd gilt phén trén 16p chéng tham

Hang gach xay bao vé

Ldp cot gia cudng

Lop vira can phang

1 _Bé tong lot

pat sét

A

Tang loc nguac

L6p vira can phang

Dén chBng thdm

Hinh 3: Ddn chdng thdm ¢ lop bdo vé bang ddt sét

Mang polyme

; Déan chéng tham
Sy PR T S

Hinh 4: Dan chong tham khong ¢é 16p bdo vé

17
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- Ldp bdo vé bang hat khoang

- Ba I6p chdng tham

- Lép cGt trai d€ bao vé méi chen
- Ldp vira can phang

- Bé tong

Hinh 5: Bé mdt [dp dan chong tham cé lop bdo vé bang hat khodng

Dan chéng tham

Be tong thanh nén cdng trinh 48] ¥pi
a ® » ®
¥ 5 X A & o h -
Vira can phang mat 4%, -
h .l » [
p ¥ : ') Dat tang loc ngugc
R . 1
. ' < 2
! 3
6" ;' ¢ - e
»: <
b

Via xi mang cat Iudi thép

\Q(
.b
<

-

~ e

L
2

\ Ve

‘e e .

1 Lop dan choing tham

4 : ]
-4 J1 _Satneo
~» =

-

y/ w3 L 2
AT V{a can phang

YN
.
e
.
v 4
4942
-

Hinh 7: Ddn chong thdm ¢é ldp bdo vé la vita trat



Dam g nep van

| Van 6p gid mot I6p van chéng tham

1
L LE

Lép dan chéng tham

Ldp vira can phang

Hinh 8: Ddn chéng thdm c6 ldp bdo vé bdng vdn
- Té4m phan quang pholgbizon

- 2 l6p mang pblyme

- Lép c6t bo vé

- Lép vira can phang

- Bé tdng mai

- T T e T T Y e

RO

Hinh 9: Ddn chdng tham ¢6 [dp bdo vé bang tém phdn quang

Lap vira can phang

Lop dan chdng tham

Bu 16ng neo gidr lgp bao vé

Hinh 10: Ddn chéng thdm cé 10p bdo vé la tdm bé tong

19
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750 - 1000

-Cac |ap chdng thdm bo sung
-Cac lop chdng thdm chinh
-Via xi mang

-Ldp cach nhiét

-Vira xi mang

~Bé tong
Hinh 11: Dan chéng thdm dinh mdi khi mdi co i < 15%

200 | 200 | 200 |

Chéng thdm phu

- 2 l6p chong thAm

- Vita can phang mat
- Ldp cach nhiét

- Vra can phang mat

- Bé tong

Hinh 12: Ddn chong tham dinh mdi khi mdi ¢6 i > 15%



Phoigdizon

Déan chdng tham

T&m c6t (vai thly tinh)

-Vira can phéng

LBé tong

Hinh 13: Ddn chéng tham mdi vom vo mong

» Vién nep thép 12

Thép trang

B tong vién dau trén mai
— Ton tring kem_
-Dan chéng thdm
Béo 0n bang bé téng x6p
Cach hai
-Bé tong mai

Hinh 14: Ddn chi tiét lién két go vién mai va mai ¢é d¢ doc

21



- Céc 16p chang tham
- Vira can phang

- Bé tdng
Hinh 15: Ddn chéng thdm mdng mai

Dap mat tit

Chot giir

Ton trang kem

- Ldp bdo vé
- L6p dan chéng tham

e
o
o
-
o
o
—_
o
(=]

Bé tong xdp

b/ 7% Son céch hai
9"- z . ¢
9 Bé tong mai

Ton trang kém

Hinh 17: Xt ly chéng thadm mdi rai khe nhiér do



Nap chup bang sanh gém

v Qo}'f,“;ﬁ X
Qvox‘b«“‘, N AN

NN -'a.‘.

Son céch hai

L&p céach nhiét

Hinh 18: Chéng tham mdi chita nuéc ¢é go chin
Gach gém

G6 da x{r ly mai mot & tdm nhua

Tam bé tong cdt thép

Gach la nem
49, . s /

Via o

Céch nhigt N e,
Cach hai Z;

N

Hinh 19: Ddn chong thdm mdi va lan can mdi

Tam che bang fibro

Nap ton trang kém

[/ Chen mat tit

/ L=
/ Ton trang kém l6p bdo vée

Ve~ 0N Q £
-)\l;na;&'\‘ : : 5 [ AN [ D Vi
;ummmm e Cach nhigt "; ‘ A Té\t}w_béo on ciing
> Skl Via
G e R s o
Ldp chuyén tiép , -
Dat Idp cach nhiét
Hinh 20: Lién két chong tham Hinh 21: Ddn chi tiét lién két
mdi bang va twong doi hoi chdng thdm mdai bang va lan can mdi
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a) Tai vi tri san mai va tudng mai

Ton trang kém

T&m chang thdm
Gidly dau co dot 1
Ldp bdo on

Quét chéng tham

b) Tai vi tri chan mai

- Tham & tdm chéng thim
- Tén trang kém
- Thép dep dai
-Via
- Béo on
- Cach hoi
% . ;.
/) p
4k, Panen mai
VLBI
o 7 Bao 6n
¢) Chi tiét thong hai giira mai
- Khung vién
- Tham tam chéng tham
- Matit gidy dau dot 16
- Vta can phing
Ma tit chén -Baoon
' }\ - Son cach hoi

Hinh 22: Cdc chi tiét mdi nha cong nghiép duogc théng hoi



Cach nhiét

Hinh 23: Lién két chong tham phéu thodt nudc
voi san mdi o vi tri gan tuong mdi

Gach la nem hodc gach lat

/ Phéu thu nuéc

//
4 . = > o v o
Vita gaCh 1at POEENES K h e AT B o
S Dan chong tham
/P () " L Vi b
e : ;‘. / Vo /e /.
. ; . A ] o/ . ‘:- "‘. ¥

Hinh 24: Lién két chong thdm & phéu thodt san mdi sdan thugng

Bé tong méc cao

s s i e e

ViZa can phéng

20 Ldp cach nhiét

. Photkhoang
~ (vatliéu cach nhiét)

Hinh 25: Lién két chong tham phéu thodt nuic voi san mdi phdng
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Mat tit chén vién bing sat géc

Son cach nhiét

Gach nung chiu axit

Dén Iap chdng thdm

Gach 14t

D
ol 4/,
.

Ong sanh

Hinh 27: Chong thdam 16 xuyén san khi ¢6 ong long

Vanh che bang thép khong ri

Hinh 28: Chong tham 16 xuyén san dung vanh che ¢6 dai



L
-
>

Chén bang amiang tam nhya

Hinh 29: Chong thdm 16 xuyén san
hdng dan chong tham va chén amidng

Lép khoang bao vé Dong dinh

G da chéng mot

Déan chéng tham _ . ;
il Vira can phang
Céach nhiét 7
Ong léng
o/, D
(] &,
o c/v
VLo L ¢

Hinh 30: Chong thdm 16 xuyén san mdi

Chup t0n trang kém J

Cot budm (cot anig ten)

Hinh 31: Gia ¢6 chong thdm tai chan ¢ot ang ten trén mdi

27



28

3. Trat chong tham

Vong thép

Vira chéng tham

Gach goém

Hinh 32: Chong thdm bdng vita chong tham
1ai vi tri ong di qua san nha lam viéc theo ché do dm

Neo iudi thép

Vira chéng tham

Ludi thép

Hinh 33: Chong tham nudc ngdm khi dp luc nuoc > 1 kglem



4. Chong tham khe bién dang

Gach dat nung méac 100 Vai thiy tinh

V(fa xi mang cat ludi thép Céac Igp chdng tham

bang gidy dau

Giodng chén bang cao su - -

UG hoa ¢50 Via can phing

bé mat chéng tham

Mat tit chén

Hinh 34: Chong thdam khe bién dang bdng vat liéu dan
(Ghidoroo izon, Rubéroit, Ton cdc tong...) trén bé mat hodc tuong ding
(cdat theo mdt bang tw trén nhin xuong).

Gach gémehiuaxt 1wt it chen butinol

Chéng thdm bang mang polyme
(polyizobutilen propylen)

Chéng tham phu (bd sung)

Sai amiang chen co tdm nhuya

Hinh 35: Chong tham khe bién dang tai san ddn bang mang polyme

Xa day gai tAm dau ném chat

/
Vira atphan nguoi / Mat tit chen -

Vira xi mang cat T

Bé tong Iot

Gioang tdm bitum nong

N Vai thuy tinh
Déan chéng tham
Hinh 36: Chong tham khe bién dang cita mong bang mat tit Atphan
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VUa xi mang cat Gioang cao su ¢ 50

Vi thy tinh

Mat tit chen

DAL N
os "o

Cac I6p chdng tham
bang val ey cugn

l\ Viza cén phang

Bé tong 10t
Hinh 37: Dadn chéong tham trén ban mdng hodc trén ddy ham nha

Vira xi mang cat

Mat tit chén
- Céac tdm polyetylen
W ” hoac polyvinylciont
§ 0%

Q
. s S
- -~ "
ﬁ “%
L] O
B R - ST T
.

Pelgamin trai §
trang thai khé

Hinh 38: Ddn chong thdm trén ban méng
hodc san tang ham bang mang polyme.

Bang chéing tham Viia xi mang cal

Mat tit chén

Vira xi mang cét

Hinh 39: Ddn chéng tham bdng cdc vat liéu cudn cé thém bang chéng tham.
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Long den bang ton mong

‘‘‘‘‘‘‘

Vira xi mang cat

Mat tit chen

T&m kim loai mong

E B To b by
\ Bu léng neo

Hinh 40: Ddn chong tham bang vdt liéu cudn cé thém miéng ton mong dinh hinh

Gach gbm

Mat tit chen

Vira chéng tham co Iudi thép

Ludi kim loai

Hinh 41: Gia cd chong tham khe bién dang
khi chong thdm bang vita xi mdng cdat mdc cao

Atphan cdt figu nhd bang cac vat ligu khoang khong gay tia Iira

Chéng thadm béng polyizobutylen

Maét tit chén

Day amiang tim nhya

Chéng thdm bé sung polyizobutilen \

Vira xi mang cat

Hinh 42: Gia c6'khe bién dang cia san chong thdm bdng atphan khéng bat lia
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Vita xi mang cét Via chéng tham atphan nguoi

Vai thiy tixh

Gidng cheén tam bittum nong &

e 2

Dan chérg ham

1
98 &N 12
g
9

LA e

Viraximang /~ '\ Day day ldm dau

&> Mat it chén

Hinh 43: Ldp phu chéng mdt trén bang atphan

5. Ngam tam

Tugng tang hdm nha

] /Gach da dugc ngam tam bitum

San @ c6t hoan thién

Bétong

(4 4'.:":_""

E"' = - Rot atphan
& 14
: 4 Beé tong lot

Hinh 44: Chong thdm bdng phuong phdp ngam tdm

T

6. Rét chong tham

Tudng gach
5
s Be mat can chdng tham
max .
I ¢
piiont ’ /}' Ldp chding tham thuc hién

bang phuong phap rol

Hinh 45: Két cdu chong thdm bdng phwung phdp rot
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7. Phut chong tham
V{ra xi mang
Mét it polyme

Lop dém / Ldp chéng bam dinh Mat tit polyme

Dan vat liéu tdm
(gidly dau, vai thay tin

a) Phut trén igp dém cheén b) Phut trén |ép vira tram va gidy dau

Mat tit polyme

Vira xi mang / Ldp chong bam dinh

Dan chéng tham
tdm dan hdi deo
c) Phut trén 10p vira tram d) Phut trén tam dan héi déo
Mat tit polyme Mat tit polyme

!‘o o 1
7 e @ ©

Pém chen

e) Phut trén |dp dém chen f) Phut trén Igp dém chen

Hinh 46: Két cau moi not hién dang,
dugc chong tham hang phuong phdp phut
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Muyc nuée ngam

e e e e

K_Ilo_an phut

dng kim loai

Khoan phut - -

Hinh 47: So do khoan phut chong thdm cho cdc mach ndi ldp ghép

8. Chong tham theo phuong phap dap va lap ghép

Tuang gach Cheén bang dat ky nudc (cat)
0,02 % .
e g +0.00

A
-0,07

450

A
-2,00

.
[

Dép loc nudc

Hinh 48: Chong thdam mdéng gach bdng cdch ddp var liéu ky nudc

Buang ong hai néong B& tong cot thép
S et e | Vatlieu ky nude
A —° N S
max T.T ] - | 7 Tuong gach
. : | Be tong lot

Hinh 49: Chong tham ranh ngdm bdng cdach déap var liéu ky nicde
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Chdng thdm

(:,III.Z

Chén bang dat
ky nudc (cat) A -

San xi méang

N .

& ¢ *a% "-ba"':.;: . Bé ton [hf)
N \)

Hudng dong am

Hinh 50: Chong thdm tdng ham bang ddp vdt liéu ky nucc

N\
N

"_‘\'—\
.\]
MR\ -

1
4
1
4 Tam kim loar
Neo . :
]
’ { /
[ / oo
y g / __Hankin Vira dém
\ L)
Q] X
. :

’b
3

e N Y FO " Ty A

A

‘o'
C

Hinh 51: Chong thdm theo phuong phadp ldp ghép cdc tdm kim loai

Hudng nhiét luu
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Vira xi mang

Dan nap chup bang polyvinyl clorit

T&m polyme: polyviny! clorit

Hinh 52: Chong tham bdng ldp ghép tam chdt deo tai mdi bo mdi

Bu l6ng neo siét chat vong ép

Hinh 53: Cdu tao chong thdm cho 16 chitu d¢ xuyén ong
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9. Phuong phap két hop

Nep g6 Téc ké g0 Trat chéng tham

Quét chdng tham

Dan chéng tham

Dan chdng tham

a) Dan chdng tham két hgp son quét b) Dan chdng tham két hop trat chéng tham

-

Trat chong tham
Vira

Gach xay Rt chéng thdm

RN PURERRTT
| otk » 5

Tam chat déo

Bu léng neo -
Tam kim loai L)
Dén chéng tham
Huang nuac ngam y \ Tém kim Ioai
Trat vira 1 . ’
Vai thiy tinh 815 Son chong EM_Kjl vy
Sy xi méng‘r
Vai thiy tinh
(o _—
<t

h\ Tam kim loai
Huéng nuéc ngam
d) Chéing thdm bang tam kim loai két hap vi:

tam chat déo, dan chong tham, trat vira hodc son quét

Hinh 54: Moi tiép gidp cdc dang chong thane trén mdt ditng va nghiéng
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Trat vira

Tutng gach Dan chéng tham

a) Trat vita atphan nong két hgp atphan nguéi b) Trat két hap dan

eq Vira xi mang luéi thép 2 Vida xi ming

Dan chang tham

¢) Trat két hop rét d) Trat két hgp dan

Chéng thAm bang
cac 1am nhua déol\ 40cm

{—

Vira xi mang

Tudng ngan 2 phong
c6 ché do am khac nhau P -

,,,,,,,,, 7
AN e .o

‘ t’v,

e) Tam nhua déo két hgp vdi trat tai chan tudng, dung va ngang

| Tratvita
Trat vira Rot at phan
at phan nong Gach xay
e NS ,
N
. [/
T | 4
, 7
g) Trat két hgp rot

f) Trat két hop véi at phan

Hinh 55: Moi tiép gidp cdc dang chéng tham trén mdt ngang
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- LOp bao vé

- Dan chéng thdm bd sung

- Dan chéng tham chinh

- Dan gidy dau

- Vat ligu bao 6n dang déo dan hi

Ldp cach nhiét

ién sat géC\Mang p bang thép la

D&n cach hai

a) K&t hop dan chdng tham va tam kim loai
khi khe bién dang 40 - 100 cm

At phan ngudi

Bang cao su

At phan nguoi

CXRA B

)

n‘& .. Poge,
. -

VRIS
% } (O 0’0

W3 X XX

Dan cach hai

b) Két hop dan chdng tham va céc tim
kim loai khi khe bién dang < 10cm

Mat tit chén - izon

Gioang cao su

Mat tit at phan néng

Thép 14 mong

c) Mat bang khe bién dang nhin tu trén xuéng
(dung cho khe 5-50mm, cu tao chdng tham
phan khe dimng)

Mat tit ap phan nong  Mattit chen izon
= = = /

At phan nguéi

5L Y
Tam ton mdng v
hinh mang i o
» - - g Mattit
Mattit ap phan nong ey ~chén izon
T&m mat 4t phan o Gioang
(Tam bitummat) cao su

d) Mal bang khe bign dang nhin tif trén xuéng
(dung cho khe <6 hd > 50mm, cAu tao chéng

thiam phén ding)

Bang cao su

Mat tit chen izon  Gioang cao su
B e e

e) Chéng thdm cho khe bién dang tai nén
cong trinh khe dé hd khe bién dang 5 - 50mm

"JI‘ :U‘ .-
"o . % Tam atphan
~ xi mang

Dan chéng tham

¢p chdng tham Mat fit ting cuong
Tam thep 14

f) Lép chéng thidm cho khe bién dang tai nén

khi khe do thd khe bién dang > 50mm

Hinh 56: Cdu tao chong tham khe biém dang
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10. Chong tham cho cac moc lap ghép

'l..-"-."."l':}"'lj
Vira xi mang cat P 1A
e e — Bttty
¢6 phu gia ~
g e 78 .49 74
L.;.w'.n'.f':[f AT
— ° 4. 0 o2 \ )
7 e WEy ) [
‘.-'" pa R "'y %
'A.\Ic 0§ ey Xy U

Hinh 57: X Iy moi noi giao nhau

Véng dém bang chat deo

éng bé tdng

RN %7455,
Ong bé tong Véng dém béng cao su

Hinh 58: Xuit Iy chong tham ché noi ong

Déan chan khang khi

Lap 16t cach nhiét

Lép béo vé

_ Mattit chen| [ L0p 06m danhoi

a) M&i ndi ding tiép n6i dang chir T

Via chen
Mat tit chen y
Lop bdo ve Lop dem dan héi
Lop dém dan hoi e

b) M8i ndi ndm ngang ¢ cac duong bién mep phang

Hinh 59: Chong tham moi noi lap ghép theo dang kin



Pém cach nhiét

Bé tong chén

Ldp pht bao vé

Dan cach hai

Mat tit chén L&p dém dan héi
a) Mdi ndi ding

Lop dem dan hoi

L&p phui bao vé

Mat tit chén

b) Méi ndi ngang

Hinh 60: Chong thdm maéi noi ldp ghép theo phuong phdp thuong dung

Bang chan nudc

Bénchhén nudc Ranh glém ap L
(Bang chéng tham) (Bang chéng thém)

Bé tong

T4am chan nuéc

{ Tam chén nuoc Ldp cach nhigt

\__ L6p dén chén khong khi

Hinh 61: Chéng tham méi néi ldp ghép theo phuong phdp ho
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Ga tieu nudc

]

Ldp dém dan hoi

Yém thoat nudc Ldp cach nhiét

Yém thoat nudc

Lép dém dan héi

Ldp céch nhiét

Hinh 62: Chong tham méi noi lap ghép ngang theo phuong phdp ho

11. Chéng xam thuc va chong tham tai cac moi noi ldp dat thiét bi

Ldp apphan c6 chat don
khoang chiu axit

Ranh bao vé vai
cuc dalomit

Bé tong lot

" Lop chéng thdm san va
tuang dugc ndi vdi nhau

1% ":‘,.' Son chdng tham
VO

Méng

Hinh 63: Chong tham thém va chdn tuong nha san xudt ¢é axit



Long den va ecu

Pém cao su
\ Than méay

Dan chéng tham

- Chi tiét dd thiét bi duoc
Gach lat ———

gan vao bu long neo

San chdng tham \

Hinh 64: Chéng thdm tai vi tri mdy thiét bi (¢é tdi trong dong)

Gach lat

Vira xi mang cat = = =—=F=a

‘/ b ,: + San bé tong thép

a) Co lat gach

Hai Idp at phan chiu axit

Mang polyme ¢6 man
ndi tai nai giap noi

Bé tong lot W LN <

b) Khong Iat gach

Hinh 65: Mdng va ranh trén san nha ¢6 nudc xdm thuc

. - Son quét chong tham
Bé tong chiu axit TE£.707T 20 (£l Sanbé tong lot
2
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Gach |4t Ludi chan rac bang chat déo

Dan 16p chdng tham

Céc bang thép Ong bing chat déo

Lu6i chan rac bang
thép khong ri

Gach lat
Via lat

Bé tong cot thép
C6c bang thép
Ong bing thép duoc boc
€ao su cd hai mat
Ludi chn rac béng thép khong Ludi chén rac go

Gach lat Gach chiu axit

N e

- .y
T . o
T 1

"

Ong sanh |

Hinh 66: Cdu tao cdc 16 thodt trén nén hodc san nha
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12. Cau tao bang chong tham cua mot so nudc
===zl

a) Cac bang chdng tham clia Nga

Migng chén bang vat liéu x8p déo

< DGp==n

b) Cac bang chéng tham clia Tigp

f) Bang chdng tham clia Phap
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Chuong 5
THUC HANH DAN CHONG THAM

1. Dan chong tham

150150 150 15Q

..,

Khi méi doc < 15% Khi mai dac > 15% Dan & néc mai

Dan gidy ddu ¢ mdi

Dan chong lop

Dén & goc

Rot Lan cuon gidy

Ddn chéng thdm

46



Dén ding

Cdc thao tdc khi bom phun mdt tit lén bé mdt
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2. Cac dung cu

150

220
o
Al gall :
180 3
1. Thung dung nhya 2. Gao rot 3. Ban gat
250
I 1500 J
4. Vot =7
5. Con lan
/%
3
% §0
8 %’4 |
8 | |ZSS
=¥ 5 1800
6. Ban trang =
7. Cai ddo nhya
200
1500
1=20
8. Gao muc
Tén2ly Sét goc 75x75x5
/ g
10(0 ‘/ 9. Thiing ndu nhya
//
Vv
10. Chéi quét

a). Dung cu thi cong nhua cdc dung cu dé'thao tdc chéng thim



1. Thing dung mat tit

2.Cuon gidydau

3. Con Ian can gidy dau

4. Ldp mét tit trén nén

5. L8 dé thao mét tit xuGng nén

—e

1. My khi nén 4. Ong d&n mét tit
2. Binh chira khi nén 5. Ong dan khi nén
3. Sdng phun mat tit

c¢) Thiét bi phun mdt tit bi tum

1. Mé xi

2. Binh dung h8n hop bi tum
3. Binh khi d6t

4. Ong dén khi dét

5. May nén

d) Thiét bi md xi ding dé ddn cdc vat liéu chéng thdm



3. Nhimg cha y khi chong tham

a) Chéng thdm bang bi tum

- Néu dung bitum dé ché’ng thim cdc cOng trinh ndi, mdi nha hodc mit
ngodi cong trinh phdi s dung loai bitum cé nhiét do h6a mém cao
(t° = 70°C-90°C). C6 thé cho thém phu gia (b6t d4, xi ming, amidng) dé
nang cao dd dai, kha ndng chiu kéo va ning cao nhi€t d6 hda mém clia
mdttit. Tuy nhién, lugng chit don cang nhi€u (ching han chit don 12 45%)
thi vifa bitum cang kho thi cong (xem bdng 5 va bang 9).

- N€u ding bitum dé€ chdng thim c4c cdong trinh dong lanh thi phai chd
y nhiét d6 héa don cda bitum (khi gdp lanh). Mbi loai bitum chi chiu dugc
m&t nhiét do hda don nhat dinh (xem bdng 5);

- Tuyét d6i khong ding nhua dudng dé chong thim mdi;

- Bitum trudc khi diéu ché phéai dugc héa 18ng & nhiét d cin thi€t dé
thdi lugng hoi nudc d trong bitum;

- Bitum dau md dugc dun 1én & nhiét dd 160°C-180°C va gilt nguyén 4§
nhiét d6 nay khoang 2-3 gid, luu y khong dé nhiét d6 dot bi€n vugt qué
220°C (coi nhu chua di b6c chdy, phai vit bd). Nhya than dd dugc dun
I€n G nhiét d@i 130°C -140°C va duy tri trong thdi gian 2-3 gid. Khong dé
nhiét d6 dot bién vugt qua 160°C nhiét d6 nay nhua than déd s€ bi chdy;

- Vat liéu trdn v4i nhua néng (nhya bitum hodc nhya than dd) phdi
dudc sﬁ'y 1én & nhiét d6 105°C - 110°C dé lam bay hét hai nudc;

- Cdc tdm lam c6t dé dan mat tit (vdi thdy tinh, bao tdi, vdi man, ..)
phdi tuyét doi kho;

- Nhua ngudi cé th€ dung d€ quét 16t, song khong dung dé quét pha
I6p trén cung.

b) Chudn bi bé mdt chéng thdm

- B& mat biing gach d4 bé tong phai got phdng va lam sach: duc phén

thira, tram phan 1om.
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- Phdi ldng mot 16p vita chong thim - 16p vita cdn phdng d€ dé€ tién
hinh thi cong chdng thaim sau nay;

- Trudc khi ddn chéng thaAm, b& mat rhai dugc sy kho hé;

- Quét mot 16p nhua ngudi trude khi ti€n hanh chong tham.

¢') Thao tic chéng thim

- Sau khi quét 16t khoang 8-10 gid thi tién hanh thi céng chdng tham;

- Trudc khi ddn phdi rdi mdt 1dp mat tit (no..g hodc ngudi - tay theo
thi&’t k&);

- Trai cudn vat liéu din (gidy ddu, vai thiy tinh, bao tdi tdu bitum, ..)
dé dé dinh két vao 16p mat tit bén dudi;

- Trong qud trinh ddn, né€u trén bé miat di ddn c6 hién tugng bi bong
khi thi phdi choc thing bong khi roi d6 mattit néng vao, rdi vd 1&n trén;

- Do chdng tai mdi ndi d6i voi gidy dau va vdi thdy tinh tir 10-15cm;
PO chdng tai moi nbi d6i v6i cdc tAm bao tai tim bitum khoang 3-5cm,

- Khi ddn phan ddng: ddn ti dudi 1én;

- Khi ddn phin ngang nén din doc dé trdnh bdt méi ndi, ddn chdng
theo ki€u Igp mdi: Phan thip trudc phdn cao sau;

- Can phdi lvu ¥ & cdc géc, phdi cé cdc mi€ng ddn phu dé tdng
khd nidng chéng thim va trdnh hién wgng tao cic bong khi hodc ddn
khdéng chat.

a) Phdn biét nhua than dd va nhua dau mo

- Nhua dau md: k&t thanh tdng I1dn, déo, tan trong xang;

- Nhua than dd: k€t thanh ting cuc, don hon, tan trong benzene, tay
cam hay bi dinh.

4. Tinh todn thanh phan phéi hop cua cic loai bitum va nhua than da

Khi chon thanh phin cip phdi nhua chdng thim (nhua diu md va
nhu:a than d4) ta cAn phdi xdc dinh nhiét d6 héa mém cda nhya sit dung.
Nhura st dung d€ ché tao cap ph6i vat liéu chdng thim ¢6 nhiét d héa

méim cao thi ta ciing s& c6 cdp phdi véi nhiét dd héa mém cao hon.
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Khi phdi dang dén hai loai nhua d€ tao cip phdi ta can phai xdc dinh
dugc ham lugng tirng loai tham gia cap phoi.

Vi nhya ddu mé ta ding cong thic:

t—t,
B, = x 100%

t—t
By=100% - B,
V31 nhua than da ta dung cong thitc tinh todn ham lugng nhua nhu sau:
izl
1,75

Trong dé:

B, - ham lugng bitum c6 nhi€t dd hda mém cao tham gia thanh phan cap
phdi (%),

B, - ham lugng Bitum ¢6 nhiét dd héa mém thip tham gia thanh phan
cap phoi (%);

C - ham lugng nhua than cdc (coke tar) tham gia thinh phan cap
phdi (%);

t - nhiét d6 héa mém cta hdn hop nhua ddu mdé ma ta yéu cau (°C);

t, -nhiét d6 héa mém cla nhua ddu md c¢é diém hod mém cao (°C);

t; - nhiét d6 hoa mém cda nhua ddu md c6 di€m hod mém thip ("C);

t3 - nhiét do héa mém cia nhua than da ("C);

t+ - nhiét dd héa mém cda nhya than cdc ("C);

1,75 - hé sO kinh nghiém.
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y 1a bang chi s6 ky thuit cta nhya diu mé va nhuya than dd ctia Trung Quéc

CAC CHI TIEU K'Y THUAT CUA BITUM DAU MO CUA TRUNG QUOC

Po xuyén | Dodan | Nhictds | Muacdo | lonthat | biem
= el 3 e N B . s bay hoi sau nhiét
Ma hiéu kim (25°C dai & hoa hoa long ) = e
. . . N ) u . khi dun do bat
en got Bitum dau [ 100g),cao | 25"C phai | m€m,cao hoa tan " , ni
) 160°C 5 Itfa,cao
mo hon > cao hon > hdn > dugc, cao STAHG hon >
(1/10 cm 'C hon > (9 ’ o
( mm ) (cm) ("C) on > (%) hon < (%) | (°C)
120 | 200-300 . . 99 1,0 180
18O 161-200 100 25 99 1,0 200
B 140 | 121-160 100 25 99 1,0 200
Lo 100A |  81-120 80 40) 99 1,0 200
lam dudng) T -
(0B L 81-120 60 40 99 1,0 200
60A | 41-80 60 45 98 1,0 230 | C
| 60B | 41-80 40 45 98 1,0 230 | C
ding 0A | 21-40 3 70 99 1,0 230 | C
dung 30B 21-40 3 60 99 1,0 230 C
thim) 10 5-20 1 95 99 1,0 230 C
hudng 75 75 2 60 98 - 230 C
65 65 1,5 80 98 - 230 C
55 55 | 100 08 - 230 C




CAC CHI TIEU KY THUAT
CUA NHUA THAN PA CUA TRUNG QUOC

~ T" l'" &/
Ching loai | Nhigtds | amluong | Ludngiro | Lugng | Tyle %
A Toluen, (ash) nhd nudc bay hgi
nhua than { h6a mém s
44 C) methylbenzene hon < nho hon (%)
khong tan (%) (%) < (%) .
Loai thip: N
loai 1 30-45 - - - = |
loai 2 45-75 : . . s
o
oartrung | 7595 <25 0,5 500 | 5575
binh -
Loai nhiét
do hoéa > 95-120 5,00 -
mém cao ‘

Vi du tinh todn 1:
Nhya ddu md dung dé chong thAim mdi yéu cau ¢ nhiét dd héa mém
Ia 85° nhung hién chi c6 (trong kho) hai loai nhua s& 10 va s6 60. Hay
tinh todn ham lugng nhua cla ting loai tham gia thanh phan cap phoi
Bai gidi:
Nhura bitum s& 10 ¢ nhiét d6 héa mém 1a 95
Nhua bitum s& 60 cé nhiét d6 hda mém 1a 45°
Ap dung cong thifc tinh B, ta co6:
t - t2 85 - 45

x 100% =
=t 95— 45

B, = x 100% = 80%

By=100% — B, = 100 - 80 = 20%
Véi két qud tinh todn trén, gia gidm thém *5+10%, tao nhiéu cip
phdi khdc nhau va tién hanh thif nghiém. Sau khi ¢6 k&t qua thit nghiéms¢

quyét dinh chon thanh phan cap phdi thich hdp.
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Vi du tinh todn 2:

Nhua than d4 dung chdng thim cho phin ngim yéu ciu c6é nhiét do
héa mém 60"C, hién chi con loai nhya than dd trung binh va nhua than
¢6c. Hay tinh lugng nhua than c6¢ tham gia thanh phan cdp phdi

Bai gidi:

Qua thi nghiém x4c dinh dudc nhiét d6 héa mém clia nhya than déd
hién cé 1a 85°C, dua vao c¢ong thic tinh C ta cé:

ty—t, 85-60

C= = =143%
1,75 1,75

Lugng nhua than cdc tham gia thanh phan cip phoi 1a 14,3%.

5. Tinh toan tri so co ngot cua bé tong mai chong tham

Su co ngdt clia bé tdng san ting mdi bao gom bdi ba loai co ngét sau:

- Co ngot do kho bé tong;

- Co ngét do ha thdp nhiét d6 (do lanh);

- Co ngét do hién trgng than hoa cua bé t0ng (carbonation shringkage).

Tri sd co ngot ciia bé tong thay ddi phu thudce theo tudi cla bé tong.
Thudng thi ngudi ta ti€n hanh tinh todn co ngdt cia bé tdng theo chu ky
tudi mot nam .

Gié tri co ngdt todn bo cla bé 1dig mol udi (Mol nAm) 13 jnam !

€ mam= K, K, K K (K8 +€+¢€)

Trong do:
- g¢ 1 tri s6 co ngdt kho, tinh cho d6 4m 50%. Theo kinh nghiém ta
cO €k:
BT C20 ex = 380x 10
BT C25 gk = 400x10°
BT C30 gk = 480x10°
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1200 QL 1200
b ‘QO
m'@y il o
800 - i 800 £
o 5
400 7 400 <
(]
0 0 g
86 am(100; =
400 -400
10 28 90 1 2 5 10 20 30
(ngay) (Nam)
W Nam

Biéu dé co ngét kho theo dé am

Pé xdc dinh ek cia bé tdng & cdc d6 4m khac nhau ta c6 thé tra theo
bi€u db co ngét kho theo do 4m. B€ tdng theo ddi thuc nghiém dugc bdo
dudng 4m 12 28 ngay. 400

g - tri sO co ngo6t lanh,
véi bé tong sdi hé s6 nd ° /

5

nhiét tuy€n tinh 1a: %.
= 400
(10.1-11.9)x 10%/1°C g \ /
S
: 800
va hé s6 co ngét lanh "
tuyén tinh 12 : 8 x 10°%/1°C
uyéntinhla : 8 x 107/1 1500

& - tri & co ngdt do than

hoéa (Cacbon hoa -
. . . 25 50 75 100%

Carbonation shringkage) tr1 s6 D6 4m tuong dé

g dudc tra theo biéu do

dudng cong co ngdét do than

hoa (cacbon hoa).

Khi do 4m tuong d6i 80% thi g, = 360x 107
Khi d6 &m tuong d5i 90% thi €, =100x 10°°

Duong cong co ngét do than hod

(cdc bon hoa)

Khi do 4m tuong ddi 100% thi g, = 0
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K- hé s0 anh hudng cia ty suat phdi tri cdt thép doc:
Ki=1-p.100

p - ty sudt phoi tri cOt thép clia san ting madi,

K- - hé s& anh hudng bién dang ngang, vdi bé 1dng ta 1y K, = 0,83,

K.- hé s& anh hudng phu thudc viao tudi clia bé tdng, K; dugc tra theo
biéu dé duong cong duéi day.

1
O|8 ///
0,6 il

X /

04 //
0,2

0//

1 3 7 14 28 90 180 3B5(ngay)
i 2 3(nam)

Duomg cong hé s6 toi K,

K, - hé s& dnh hudng phu thudc vao dién tich b€ mat san bé tong cot

thép mdi [0 thién. Hé s0

K, dudc tra theo chi so 1.2 ‘ T
X s E
d,., dm 12 chiéu day gid x‘i - i
thiét, dugc tinh nhy sau: &1 \
“@
B.h ‘ol 08 f—N—t—" —r
dm= $
B+h T .
0.4 ——
Trong do: N
B - chiéu rdng san bé

0
. R " 1100 200 300 400 500  d,(mm)
tong cot thép tang madi,

con h 12 chiéu day bé ton . -
. y 5 Duong cong hé s6 K,

cot thép tang mai sau khi

¢6 dy, dugce tinh theo cong thitc trén, tra biéu did “Puting cong hé sd K, sé
¢6 tri 0 K
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Ks -hé s& dnh hudng cia d6 4m tuong ddi d6i vdi co ngdt kho, hé sd
Ks dugc 1dy theo bang dudi.

Hé s6 anh hudng K

D6 4m tuong doi (%) 50 60 70 80 90

Hé sd anh hudng Ks 1 0,85 0,68 0,46 0,26

Vi du tinh toan 3:

Tang mai chong thim c6 kich thudc 3600 x 7200mm (B = 3600mm,
L = 7200mm). BTCT ta‘ing mai h = 40mm. Bé tdng C20, thép san dat véi
al50mm, dat theo 6 luGi vudng. Nhiét dd binh quan khu vuc thang tai cdng
trinh 12 30°C, nhiét d6 binh quan khu vuc lic thip nhat la — 5°C, do 4m binh
quan trong doi 1a 80%. Cho biét g4, = 380 x 1 07°, hé s8 co ngdt lanh tuyén
tinh 1a 8 x 10%1°C, €, =360 x 10~°, K,= 0,83, p=0,21%. Hay tinh Iugng co
ngot cla bé tong sau 1 ndm.

Bai giai:

Nhiét do binh quan thang cao nhit 13 30°C va thap nhat —~ 5°C thi co
ngot lanh theo truc 18n 12:

£,= 8 x10™x [30 - (=5)] = 280 x 107

Ki=1-pxI100=1-0,21% x 100=1-0,21 =0,79

K; tra bi€u dd ta ¢6 K3 = 0,8

Tinh d,;:

_ Bh _ 3600x40
"B+h  3600+40

Tra biu dd K tacéd : Ky=1

40mm

m

Tra bang hé s6 Ks vdi do am tuong dodi 80% ta c6 Ks= 0,46

Viy tri s& co ngét toan bd cia bé tdng tang mdi la :
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€ tnam = Ki x Ko x Kax Ka(Ks x g, +€,+€,)

=0,79 x 0,83 x 0,8 x 1 x (0,46 x 380+280+360) x10™°
=427 x 10° >¢,,,. = 150x107°

Nhu vdy, dudi tdc dung cla nhiét d§ néu san thugng ting mai khong
lam mdi che di dong (ddy trudt khi cin thi€t) thi bé tong ting mdi s€ bi
ndt vi hi€n tugng co ngot.

D€ gidm bdt nguy cd co ngdt qud 1dn sinh ra niit bé tong, ta phai luu y
| s0 di€m sau:

Khéong ding qud nhiéu xi mang trong cip phdi bé téng, chi dung vita
di (liéu luong xi mang cang nhiéu thi thiy hoa xi ming cang manh,
lugng nhiét tda ra cang 16n, hién tugng co ngot ting cao).

P¢ bdo ddm lugng xi mang khong ting cao ta ¢d gdng lam gidm i 1é
N .. N I —
X Khi glamS{— thi bé tong s€ khd, khé ddm do vy phai c6 nhiéu dam

mdy khi dim beé téng ting mai, bdo ddm do chit beé tong.
7 > k3 N ~
Do bét lugng nudc dé gidm thi€u ti 1€ X nén bétdng sé khod, dd sut

nhd khé cho viée dam chit. P& khic phuc trudng hap ndy nén st dung
thém phu gia déo hodc phu gia chéng thim vao thinh phin cap phdi bé
tdng vai ti 1& 1,5-29% trong ludng xi ming cla C?fp phbi. Nh3 ¢6 phu gia,
do sut bé tdng sé ting 1&€n nhiéu, tao diéu kién thi cdng dé dang, bé tong
dé dam chat hon.

Ngoai ra, dé trdanh hién turgng co ngét bé 10ng ting mdi qud 16n, ngudi
ta ¢6 thé trif nudc trén mai, 1Am gidm phiét do tic dung 1&n bé mat
bétdng va lam ting do 4m trén bé mit cta be tong,

Ciing can nhic thém ring, kha ning chéng tham coa bé tong cot thép tan
madi chu yéu do chat lugng bé tong cha ting mdi quyét dinh. Viéc tao 16p
chéng tham trén mat bé t6ng hoac tao 16p do déc truge khi ldng - 1dt be mat
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chi 1a cong viéc dé phong b6 sung. Do vay, khi thi cong phdn mdi bang bé
tong cot thép san thugng ngudi thi cong cén luu y:

- Bé tong mdi phai dugc ddm k¥, ddm bang ddm rung;

- Trong cap phdi bé tong nén c6 phu gia déo va phu gia chéng tham dé dé
dam va dé lam tang do chat cda bé tong;

o I | . _— | S

Khi ghép cOp pha ddy san mai can luu y tao d6 vong i iy de bao
dam chéc chin san mai khong bi vong sau khi gid cop pha cay chdng.

Khong nén diung phu gia dong cing nhanh trong thanh phan cidp phoi bé
tong méi bang. Vi ring bé tong c6 phu gia dong cimg nhanh s€ thuy hod xi
mang manh, co ngét 16n. .. Néu viéc bao dudng bé mat bé tong cham tré sé sinh
ra hién tugng ndt bé mat bé tong va hién tuong thdm mdi rat dé xudt hién.
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6. Cac thuat ngir chong tham Viét Anh

Cdc vat liéu chéng thaim
Bitum

Nhua thi€n nhién

Nhua dau tmd

Nhua dau mé thong thudng

Nhua ddu md xdy dung

Nhua dadu mé lam dudng, nhua dudng
Nhua hic in

Nhua than da cing

Nhua diép thach

Vit liéu cudn chong thim

Giay dau

TAm dtphan, tAm tAm bitum

Tim cdc tdng tAm bitum

Tdm amidng tdm bitum

T4m sgi bong khodngtim bitum
Vai thdy tinh tAm bitum

Vi phip (tim phip) thily tinh tim bitum
T4m nhom tAm bitum

Tam 4tphan cao su téi sinh

TAm tim bitum ddn ngudi

TaAm tdm bitum ddn néng

Waterproof materials
Bitumen
Natural asphalt

Petroleum asphalt, asphaltum,
asphalt

Wax containing asphalt
Building asphalt

Road asphalt

Coal-tar

Coal-tar pitch

Shale tar pitch

Waterproofing roll-roofing
Asphalt paper

Asphalt sheet

felt,

Saturated bitumen

asphalt-saturated felt

Saturated bitumen asbestos

felt, asphalt - sarurated
asbestos felt
Asphalt-saturated mineral
wool felt

Asphalt - saturated glass cloth
felt

Asphalt-saturated glass fiber telt
Aluminium foil malthoid
Asphalt reclained rubber roofing
Cold applied malthoid

Torching malthoid
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Tam chong thAim c6 rdc vat liéu khéang Mineral sprinkling material

Vit liéu chdong thaim dudc ngim tim

Vit li€u dugc son quét

Tham chong thim, tAm phi

Tham chdng thAm cho mdi
Tam cdch ly

Tam phi dang cudn

Tam bitum, tAm mat bi tum

Ming chdng thim

T4m Op (l4t) chong thAim
M4t tit
Mat tit atphan

Mat tit bitum

Mat tit nhya nong
Mit tit nhua hic in
Mat tit cdch ly
Mt tit trat phd
Mat tit ngudi

Madt tit ximang

Nhua mat tit ding d€ ddn vat liéu cudn

Nha wong

Nhii tuong dé son 16t

Nhii tuong cdch haoi

Nhil twong d€ ddn chong thAim

Bituminous saturant
Bituminous coating material
Carpet, covering, damp-proot’
ourse

Roof membrane

Insulation covering

Rolled covering

Bituminous mat
Damp-proof membrane
ater-proof membrane
Boarding

Mastic, paste

Asphalt mastic

Bitumen mastic, bituminous
cement

Hot mastic

Tar mastic

Mastic compound

Coating mastic
Cold mastic
Mastic cement
Mastic for glueing rolled
materials

Emulsion

Emulsion for priming

Emulsion for a vapuor sael

Emulsion glueing



Gach atphan

Vira chdng thim

Chi't lam nhil tuong héa

Cha't 6n dinh nhi tuwong

Chat lam mém

Chait hoat tinh

Vit liéu tram chén khe

Vit liéu chen trdm khe bing bitum
Nhua dau mé da dude nhil hda

Bot nhdo clia véi va nhii tudng bitum
Nhua ngudi dung dé quét 1ot

Mt tit atphan

Ldp dém biing amidng

Ldp dém khong thim khi
Chong thim

Asphalt tile

Waterproof mortar
Emulsifier, emulsifying agent
Emulsion stabilizer

Softening agent, softener
Activator

Sealant

Asphalt board strip
Emulsified asphalt, asphalt
emulsion

Emulsified asphalt with lime

paste

Cold primer oil, adbesive
bitumen primer

Asphalt mastic

Asbestos gasket

Air-tight packing

Water proofing

Chong thim bing cdc vat liéu c6 s¢i cotReinforced waterproofing

Chong thidm bing bitum
Chong thidm biing mat tit
Chong thaAm bang mang
Chong tham cho twdng him

Chong tham cho céc k€&t cu xay dung

Chong thim cho mong

Bituminous waterproofing
Mastic waterproofing
Membrance waterproofing

Wall skin waterproofing

Waterproofing of  structural
element
Foundation damp - proofing

course

Chong thim bing phudng phédp rot bitum To aterproofing by soaking

chéng thim up with bitumen

Dan chéng tham

To glue a waterproofing material
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Tram chén mdi ndi

Trdm chén khe hé

Tram chén chd ti€p gidp
Tram mat tit Ién bé mit
Tham tdm bé mat nén

Op, 6p phd

Op phtt vat liéu hit 4m

Nén bé mat (d€ chdng thim)
Mit nén

Lam phdng matnén

Hermetic sealing of joints
Hermetic sealing of seams
Hermetic of junctures

To putty a base

To imprenate a base
Linning, facing

Acoustical linning

Base of insulation

Base surface

To level a base

Déan cudn giay chong thAm theo titng 18p Application for a roll roofing

Su ddn chdng mi, 6p chong 1€n
Maidi chia

Phan mai chia dau hoi
Khe mai

Ming théat nudc
Thoat nudc madi

Thoat nudc bén trong
Thodt nudc bén ngoai

Phéu théat, miéng thoat

Gin phéu thoat

Mai dua

Phi bing I8p cdch ly
Boc 13p cach ly

Lam chdt I8p cdch ly

Rot mat tit

covering one layer at a time

Lap

Eave, overhang, larmier
cantilever

Verge

Roof valley

Gutter

Proof drainage

Conductor

Downpipe, rainwater pipe
Gutter spout, rainwater head
hopper head, conductor head
To fasten a rainwater head
Cornice

To cover with insulation

To remove insulation

To tighten insulation

To pour mastic



Pdp (trat) mat tit

Phéi bling mat tit

Pun ndéng mat tit

Trdi tham chdng thAm
Dén thdm chdng thim
Lam phidng 16p chdng thim
Phun (vita chong thim)
Phut (vita chdng thAm)
Phu gia déo

Phu gia khodng hoat tinh
Phu gia hoat tinh bé mit
Phu gia chdng thim

Cho thém phu gia vao

Hoa tan phu gia

Phu gia
Bing chéng thim
Bing chong thim biing cao su

Bing dinh

Bing chong thim dé lap vao khe noj

Bé tOng atphan
Vita atphan

Vong chén kin, Idp dém, dai dém

Bang dai chen khe
Ldp kep gitta

Ldp kep gitra ¢6 tdc dung cach ly
Cha't pha lodng, dung mdi pha loing

Ldp cdch ly atphan

To apply mastic

To coat with mastic

To heat mastic

To unroll a covering

To glue a covering

To smooth insulation
Gunite work, guniting
Injecting paste materia
Plastifizer

Ative mineral admixture
Surfactant admixture
Waterprioofing agent

To add an additive, to add an
agent

To dislove an additive (agent,
admixture)

Additive:, agent, admixture
Insulation tape (band)
Rubberiized band
Adhesive tape

Joint tape

Asphalt concrete

Asphalt mortar

Gasket

Sealantitape

Interlayer

Imsulation layer

Diluent, thinner

Asphalt insulation
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Ldp cédch ly bang sdi
L3p cédch ly udn dugc
Ldp cdc ly cing
Ldp cédch ly didp

Cdch ky biing nhiéu I6p
Ldp cdch ly mém

Ldp cédch ly bing son quét
Ldp cdch ly ti€u 4m

L&p cdch ly cach &m

L3p cdch ly cach hai

Ldp cdach ly bang vat liéu trdt

Su cdch ly (di€n, nudc, nhiét, hoi)
Vin Igp, tdm lgp

TAm Igp amidng

Tam Igp atphan

Tam Igp vdn

Ciacham

Panen

Panen cdch 4m

Panen cdch nhiét ding

Panen hudt am

Panen mdi hai 16p kim loai & gilta

cé bdng khodng bdo 6n

Lép dém

Fibrous insulation
Flexible insulation
Rigid indulation
Fill insulation, loose-flls,
loose fil] insulation
Mululayer

Soft insulation

Paint insulation

Antireflective insulation
Water proofing, damp-
proofing

Vapour seal

Plaster insulation

Insulation

Shingle

Asbestos shingle

Asphalt shingle

Wood shingle

Sound

insulation,

proofing, soind

sound
deadening

Panel

Sound insulation panel

Lags

Acoustical panel

Roof panel with two metal
liners and mineral wool hzat
insulation

Gasket, packing, sael, mpd,

filler, liner
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