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PHAN MO DAU
1.Tinh cap thiét caa dé tai

Hién nay, cac toa nha van phong, trung tam thuong mai, nha hang khach san va
dit biét 1a cac chung cu cao ting dang duoc xay dung rat phd bién tai cac d6 thi Viét
Nam. Tai Ha Noi va TP. HCM d3 xay dung Ccac cong trinh cao dén 70 tang. Trong
cac cong trinh xay dung, tang ham 1a mot bo phan khéng thé thiéu. Céc két ciu tang
ham ngoai yéu cau phai chiu lyc nhu nhitng két cau khac, can phai ¢ do chéng tham
nhét dinh dé thoa man yéu cau cong nang do nha thiét ké dat ra.

Chéng tham cho tang ham cong trinh xay dung bang bé tong cét thép (BTCT)
con dam bao cho thép cot trong bé tdng khong bi an mon. Do vay, ddi véi két cau
BTCT tang ham, yéu cau chong tham khéng chi 1 yéu cau sir dung ma con 1a diéu
kién dam bao cho cong trinh c6 do bén viing can thiét. Tuy nhién, cho tgi thoi diém
nay van chua co nhitng chi dan hay tiéu chuan huéng dan thiét ké va thi cong cu
thé, chi tiét cho két cau ting ham céng trinh xay dung. Ho so thiét ké ky thuat ciing
nhu thiét ké thi cong cong trinh xay dung chi bao gom thiét ké kién trdc, ban vé két
cau, hé thdng ky thuat. Phan thiét ké chéng thim cho céng trinh néi chung va tang
ham néi riéng da phan chi gom vai dong chu thich véi nhitng chi dan chung. Cac don
vi thi cdng thyuc hién viéc chéng tham tang ham theo kinh nghiém riéng cua minh
dan dén nhiéu khé khan va bi dong trong viéc theo dbi, giam sét chat luong cong tac
thi cong chong tham.,

2. Muc tiéu cia dé tai

- Biéu tra nghién ctu, tng dung cac cdng nghé thi céng chéng tham cho cac
két cau cua cong trinh xay dung.

- Nghién ctu mot sb vat lidu phd bién duoc sir dung trong cong tac thi cong
chéng tham cdng trinh xay dung.

- Nghién cttu mot sé phuong an ki thuat chdng tham cong trinh xay dung.
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- Nghién cau mot s6 quy trinh thi cong chong tham chung trong céng tac thi
cong chdng tham cdng trinh xay dung.

3. P6i twong va pham vi nghién ciru

- DB6i twgng nghién cau: 13 céc loai vat liéu, san pham chéng thim va mot s6
cong trinh xay dung c6 st dung bién phap chéng tham.

- Pham vi nghién ctru: Dé tai tap trung nghién ciu ting ham céc cong trinh cao
tang.

4. Phuong phap nghién ciru

- Nghién ctu ly thuyét vé tham.

- Nghién ctru diéu tra, khao sét thuc dia, tong két kinh nghiém thuc té.

- Phuong phap tong hop va thira ké, kinh nghiém san xuat.

- Phuong phap so sanh, danh gia.

- Mot s6 phuong phéap tong hop khéc.
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Chuong 1
TONG QUAN VE CHONG THAM TANG HAM
CONG TRINH XAY DUNG HIEN NAY
1.1 Khai niém vé thim va cic nguyén nhén giy thim
1.1.1 Chu tric vi md va vi mé caa bé tong

Hiéu va ndm rd duoc cau triic vi md, vi md cua bé téng s& gop phan gitp ching
ta tim hiéu duogc 13 hon céc van dé lién quan dén tinh tham cua bé tong [2].

a/ Cau tric vi mo:

Bé tong l1a loai vat liéu da nhan tao ¢ cau trac vi md phac tap. Trong 1 don
vi thé tich hdn hop bé tong da 1én chit bao gdm thé tich cua cét liéu Vg, thé tich
h6 xi mang Vym, thé tich 16 rdng khi V,:Vg+Vymt+Vi=1. Khi dam nén tét thé tich
16 rdng khi coi nhu khong déang ké. Trong dé ty 1& nudc/ xi ming 1a nhan td
quyét dinh dén do dic chic cua bé tdng. Tong luong nudc dung trong bé tong
cong voi ham luong xi mang va bot khi 1a cac nhan t6 tao nén 16 rong.

b/ Céu trlic vi mé:

CAu tric vi md cua bé tong dic trung bang cau tric cua vat ran, do rong va dac
trung cua 16 rdng, cua ting phan tir ciu tao nén bé tong cling nhu cau tao cua I6p
tiép xuc gitra ching. Cot liéu c6 anh huéng dén hd xi mang trong bé tong va su
hinh thanh cau tric cua no. Nudgc trong hdn hop bé tdng mot phan dé boi tron hat
cot lieu, mot phan dung dé tao thanh cau tric cua da xi mang, con mét phan 16n bi
cot liéu rong hat vao. Vi vay hdn hop bé tong déo sau khi d6 khudn co thé xay ra su
tach nudc & bén trong, nudc s& dong lai trén bé mat hat cét lidu lon va lam yéu moi
lien két gitra ching vai phan vira. Vét niit co ng6t bén trong sé phat trién men theo
viing lién két yéu. Su tach 16p & bén trong s& pha huy su toan khéi va su dong nhat
cua bé tong, dan dén su khéng ddng nhat vé tinh chat. V& thanh phan va tinh chat,
viing tiép xuc khac véi ving da xi mang.

Do bén caa mbi lién két giira cét lidu va da xi mang phu thudc vao ban chat caa

cot liéu, vao d6 réng, do nham cua bé mit, do sach cua cdt liéu ciing nhu vao loai
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xi mang va do hoat tinh cua nd; vao ty 1& N/X va diéu kién ran chic cua bé téng.

c/ L6 rong:

Trong bé tdng bao gom nhitng 15 rdng nho li ti va 15 rong mao quan. Do rong
c6 thé 1én dén 10- 15% va bao gom :

Ld rdng trong d4 xi mang (16 réng gen, 16 rdng mao quan, 156 rdng do khi cuén
Vao).

L5 rdng trong cdt liéu.

L3 rdng giita cac hat cét lieu (khoang khdng gian gitta cac hat cét liéu khéng
dugc chén day ho xi mang).

Vi bé téng cdt lieu dic, dam nén tét thi do réng duoc hinh thanh cha yéu trong
da xi mang va luong khi cudn vao trong khi thi cong. Khi d6 theo gido su

Gortrakov G.1, thé tich rong caa bé téng s& duoc tinh theo cdng thuc:

r

A =K§—o,5a]+o,29a}x +(0,02+0,06)

Trong do:
(%—O,Saj X : thé tich rdng mao quan phu thudc vao lugng nuéc nhio tron

(N), luong xi mang (X), va muc do thuy hoa cua xi mang (o).
0,29 oX : thé tich 15 rdong gen.
(0,02+0,06) 14 thé tich rdng do khi cudn vao.

Pé nang cao d6 dic cua bé tong trong qua trinh thi céng can luu ¥ cac bién
phap k¥ thuat dé han ché t6i da 15 rong giira cac hat cot liéu, nho d6 ¢ thé cai thién
cau trdc cua bé tong theo hudng ¢ loi.

1.1.2 Khai niém vé chéng tham va tinh tham nwéc cia bé tong
1.1.2.1 Pinh nghia vé chéng tham

Su chuyén dong ciia chat 1ong trong mdi trudng chét ran (dat, da), két cau
cong trinh hodc qua binh chita chat 1éng néi chung goi la tham. Trong xay dung,

bién phdp ngan nudc tor ngoai vao cong trinh qua cac két cau bao che hoac chong
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that thoat luong nudc can chira goi 1a chdng tham [1].

Theo tir dién Qudc té Cambridge {Cambridge International Dictionary English):
Chéng thdm dugc dinh nghia: " La mét phuong phdp trit bé mdt bang mét chit ngan
meGe tham vio trong” . Chdng tham c6 nghia 1a khong c6 chd hd cho phép nudc 10 ri
hodc hoi nudc di qua 16p vat liéu ngin nudc cho du co ap luc hay khong. "Chong
tham ngan nude di qua béi dp lue mede bang cach tao ra 1 mang bao quanh twong ham,
bao quanh chan cua két cau va nén bé tong" (Theo Merritt,F.s | Ricketts, J.T,
1994:3.16).

1.1.2.2 Tinh tham nwéc

Theo gi4o trinh Vat liéu xay dung [2], Tinh thaim nuéc 14 tinh chat dé cho
nuéc tham qua tir phia c6 ap luc cao sang phia c6 ap luc thap.

Tay thudc vao loai vat lidu ma c6 cach danh gia tinh tham khac nhau.

Mtrc d6 thAm nuéc cua vat liéu phu thudc vao ban chét caa vat liéu, o rdng
va tinh chat 16 rong. ..

Duéi &p luc thuy tinh, nudc c6 thé tham qua cac 16 mao quan. Poi voi nhiing
két cau cong trinh c6 yéu cau vé do chéng tham nudéc thi can phai xac dinh do
chéng thdm theo &p lyc thuy tinh thuc dung.

Sy dich chuyén chat long trong méi trudng mao dan khong bao hoa nude duoc

néu trong dinh luat Washburn :

Trong do6 :
r: Ban kinh 156 mao dan
y: Strc cang mat ngoai
0: Goc tiép xuc
d: Chiéu sau tham nhap
n: D6 nhét cua dich thé
Hé s6 thdm k qua tiét dién A,cho qua luong chat 1ong Q, chét long 4y co do
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nhdt n va dudi gradient ap luc j—; rang budc véi nhau qua dinh luat Darcy:

AdP
- k22T
Q n dz

Tinh phtc tap ctia su chuyén dich chét long qua vat liéu rng 1am cho n6 khong
tuan thu mot cach don gian dinh ludt Darcy. Thuc ra su dich chuyén clia chat long
qua vat thé rong duoc coi 1a mot hién tugng khuéch tan theo dinh luét Fick:

ji=0%
dL
Trong do:

j: Dong dich chuyén;
z—E: Gradient nong do

D: Hé s6 khuéch tan
Theo thuc nghiém, lugng nude tham qua bé tong:
Q= Kb.F.t.hT”
Trong do:
Q: Luong nudc (cm®)
Kp: Hé s6 thim cua bé tong (crv/h)
F: Dién tich tiép xtc véi nude (cm?) (Dién tich bé mit uét)
t: Thoi gian tiép xtc voi nudce (gio)
L: Chiéu day 16p bé tong (cm)
h.: Ap luc nuée tac dung
D6i véi nhitng ciu kién thuong xuyén tiép xtc véi nude va chiéu cao muc
nudc on dinh (bé chira, tudng tang ham,...) khi d6 dién tich tiép xuc voi nude
khéng thay doi, ap luc nuéc tac dung khong thay d6i, luong nude thim qua bé
tong sau thoi gian to 14 Qp thi hé sb tham ty 1& nghich vé&i chiéu day 16p bé tong.
Thong thuong, lugng nudc can thiét cho thuy hoa xi mang dé tao thanh da xi
ming rat it so véi lugng nudc cho vao bé tong dé thudn loi cho thi cong, chinh luong

nudce du thira nay tao ra 16 rdng trong bé tong. Nhung nhiéu khi, viéc giam nudc trong
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bé tong khong thé thuc hién duoc boi nhiéu yéu td khac nhau.
Nhiém vu viéc tinh va kiém tra tham thwong nham xdc dinh nhitng dic
tinh chung hodc cuc b ciia dong thim :
- Xéc dinh ap luc va cdt nude thAm tai moi vi tri khac nhau trong vung thAm
- Xéc dinh tri s6 gradient va van tdc cua dong thadm trong ban than két cAu,
nén cong trinh va nhitng doan nbi tiép gitta cac mdi ndi.
-X4c dinh vi tri dudng bio hoa (dbi véi thim khong ap).
-Xac dinh luu lugng tham.
Tt nhitng s6 liéu trén ta giai quyét nhiing van dé cua thiét ké nhu :
-Kiém tra d6 bén ctia cong trinh va nén dudi tac dong ctia dong tham.
- Xéc dinh kich thudc hop 1y ciia cac bd phan chéng tham va thoat nudc.
- Panh gia vé t6n that nudc do tham gy ra.
1.1.3 Nguyén nhan gay tham
Theo tai liéu: Chong thdm cho céng trinh ngam caa PGS Lé Kiéu nim 1998
[1] thi nguyén nhan gay tham bao gdom céc van dé sau:
1.1.3.1 Mao din
Gach, vira, bé tong, ... trong qua trinh ché tao va sir dung luén tdn tai dudi hinh
thirc thé x6p, chinh thé xop nay 1a tap hop cac 16 mao dan, s6 luong 16 mao dan cang
nhiéu néu d6 dic chic cang bé. LS mao dan c6 duong kinh biéu kién cang nho thi
chiéu cao mao dan cang 16n. Puong kinh cta 16 mao dan twong quan ty 18 thuan véi

hé sb thdm, dudng kinh nay trong thyc té rat nho.

Hinh 1.1. D rong cua vit liéu la mét trong nhitng nguyén nhdn gdy ra tham

1.1.3.2 Khe hé giira cac két cau
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Cong trinh ngan cach vé két cAu co thé bang bé tong, co thé bang gach ciing
déu co6 kha nang xuét hién vét nut, co thé do mot nguyén nhan, cd thé do nhiéu
nguyén nhan tac dong dong thoi.

+ Vét nut xay ra do bé téng bi co ngdt khi khong tuan thi ché dé ddm va chiéu
day 16p do bé tong trong cong nghé thi cong bé téng. Loai vét nit nay con do trinh tu
thi cong bé tong, mach ngimg bé tri khong hop 1y. Luong nude duoc sit dung dé tron
bé tong thuong 16n hon rat nhiéu so véi luong nudc can thiét cho phan tng thuy hoa
Xi mang nén co ngdt 1a diéu chic chin xay ra.

+ Vét niit do su toa nhiét ciia khoi bé tong khi do bé tong khoi 16n. Thudng vét
nut loai ndy c¢6 hinh "chan chim".

+ Vét nirt do qud trinh chiju tai cua bé tong sinh ra. Bé tong cbt thép 1a loai két
cau dan hoi, khi co tai trong tac dong thi gay ra bién dang, khi bién dang qua gidi
han nao d6 thi xuat hién vét nut.

+ Vét ntt do ltin khong déu. Nguyén nhan do nén dat co tinh chét chiu tai
khong déu hodc do tai trong tic dong 1én nén khong déu.

+ Hé théng Ong k¥ thuat khi xuyén qua két cau bao che d tao nén nhiing khe k&
nhung khéng duoc xir 1y tot d tao diéu kién cho nudc theo vao.

+ Trong qua trinh ban giao mit bang cho phan lap dit thiét bi, b phan lap dat
da khong chu ¥ bao quan hé thong chdng tham, 1am phat sinh nhiing khe k& tao
diéu kién cho nudc thim vao.

+ Vigc thi cong trong cac cong trinh xay chen da lam phat sinh nhiing xung luc 16n,
rung dong 1am anh hudng dén cac cong trinh 1an can gay nén nit né.

Nudc tham len i va0 ®0ng thong qua’

ok + céc 18 rdng va vetn(t i nhien
Sdi, cat
Tudng ting ham BE m3t bén frong s2 bi dong nuoc.

o % et -
o ' Ti nhiing thai G¥m muyc nudc ngm
5 déng cao, nulc 52 gay ra &p ki vé
. o— » moi phia vA x8m nhap véo cong rinh

1hong qua nhilng vét nGt, mé& nti

Hinh 1.2 Cdc nguyén nhan tac déng gay tham dai véi tang ham

cong trinh xay dung.
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1.2 Hau qua tham

Tham dot duoc coi 1a van nan trong xay dung cong trinh dic biét ddi voi
nhitng két cdu ngam nhu tdng ham cdng trinh xay dung. T 10c bit dau thi céng
xay dung cong trinh dén khi hoan thanh va sir dung, thim dét luén luén déng hanh
cuing voi cdng trinh. Tham chinh 1a nuéc. Vi vay, hau qua cua tham 14 rat [6n doi
V6i cong trinh va ngudi sit dung. CO thé dua ra mot sé hau qua, tac hai cua hién
twong thim dot nhu sau:

- Tham dot 1am céng trinh xuéng cap rat nhanh, giam tudi tho, anh huéng téi
my quan, vé dep, tao cac vét 6 méc, 1o, bong tréc bé mat gay phan cam cho con
nguoi.

- Tham anh hudng xau téi hé két cau, chat luong cong trinh. Khi thim dot xay
ra, nudc Xam nhap vao hé két cau, thép trong bé tong lau ngay sé bi ri dan téi kha
nang chiu lyc giam gay mat an toan va do on dinh cia hé két cau, nguy hiém dén
cong trinh va con nguoi.

- Tham gay thiét hai 16n vé mat kinh té do phai mat thém chi phi cai tao, sira
chita, 14ng phi tién cua va cdng sic, anh hudng téi sinh hoat va hoat déng san xuat
kinh doanh.

1.3. Sw phat trién tit yéu ciia cong nghé chdng thim trong thi cong ting him
cong trinh xay dung

Song song véi sy phat trién bing nd cac cong trinh ngam, c6 rat nhiéu van dé
l6n duoc dat ra dé giai quyét. Tham va xi ly chéng thim cho phan ngam cong
trinh xay dyng la mot trong nhitng van dé d6. Tinh trang thim dot cac hang muc
phan ngam luén 13 mot van nan ddi véi cac cong trinh xay dung khong chi riéng &
Viét nam. Khi xay dung nhitng hang muc nhu tang ham céng trinh xay dung thi
van dé thiét ké, thi cong chéng thim c6 ¥ nghia hét stc quan trong va ludn 1a van
dé duoc dat 1én hang dau.

Tham gay ra bai nhiéu yéu té (ntit, co ngét, mao dan,...). Nudc c6 thé thim

nhap vao cong trinh ¢ bat ky vi tri ndo, tuy thudc vao nhiing 16 rong bén trong két
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ciu va tinh hinh dia chat bén ngoai. Tham va ro ri nuéc s& pha hoai két cau va
nhiing gi bén trong cdng trinh.

Hau hét cac cong trinh xay dung giai doan 10 nam cudi thé ky trudc déu da bi
tham. Do vay, trén ca nudc cac cong trinh xay dung ha tang, giao thdng, thuy loi,
thuy dién, quéc phong, nha & dan dung c6 két cdu la bé téng ct thép déu da phai
dugc ting voén dau tu dé thuc hién viéc chéng thim. Phai ¢ khoan chi phi cho
chéng tham vi khi da bi thim s& dé lai hau qua véi tén phi cao gap nhiéu lan chéng
tham ban dau. Va chi phi ban dau nay chi chiém 1 — 2% trén tong tri gia cong
trinh. Vi vay, cac bién phap chéng thim phai duoc tinh dén va du phong ngay ti
khi thiét ké va thi cong cong trinh.

1.4 Tinh hinh chong thim cac cong trinh xiy dung & Viét Nam hién nay

Trong nhimg nam trudc cta thé ky 20 tai Viét nam, viéc thi cong xay dung
cong trinh ngam 1a ca mot van dé 16n va gap rat nhiéu kho khan, can tré can khac
phuc: may moc cii k¥, cdng nghé thi céng lac hau, nhan luc yéu kém, vén dau tu
han ché...Hau hét, cac giai phap chéng tham cho cong trinh xay dung dac biét 1a
phan ngam déu phu thudc vao nguon cung cap thiét ké va hd tro tir cac nudc ban
nhu Trung Qudc, Lién X6 cii va mot sé nuéc khac. C6 thé ké dén mot sé cong trinh
chéng tham hang muc phan ngam &p dung cong nghé chéng thim trude day da
trién khai nhu:

e Nha may Dét 8/3 Ha Noi:
Tat ca cac hang muc phan ngam déu sir dung céng nghé chéng thim do Trung
Quéc thiét ké. Két cau chong tham: tueong bé téng hoic tudng gach, sir dung 05 16p
gidy dau ruberoit dan bang nhwa néng. Sau khi thi céng chéng tham dua vao st
dung, c6ng trinh van xuat hién hién tuong tham va phai thuc hién cai tao, sta chita
nhiéu lan.

e Nha may phan lan Vin Pién:
Cac hang muc phan ngam can chong tham: bé ngam chira nguyén lidu, rinh duong
6ng k¥ thuat. Po sau -3m dén -4m so voi cbt tu nhién, dudi muc nudge ngam. Cong

trinh &p dung cong nghé chdng thim cii cua Trung Quéc: sir dung tudng bé tong
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cot thép két hop str dung 16p chdng tham biang 5 16p nhya bitum ndng va 3 16p giay
dau ruberoit, phii ngoai bao vé bang 16p vira trat day 2cm. Viéc trién khai thi cong
ap dung céng nghé chéng tham trén khé phic tap, mat nhiéu thoi gian va nhan luc
trién khai...nhung ciing chi cho hiéu qua mét thoi gian ngan.
e Nha may supe phét phat Lam Thao:

Cong trinh trién khai xay dung c6 nhiéu hang muc két cu phan ngam sau dén -
3,5m nhu: kho chta nguyén liéu, hoa chat, xuong co khi, phong thi nghiém...tuy
nhién khi khao sét sé liéu muc nuéc ngam khong day du dan dén cong trinh trién
khai xay dung ma khong ap dung bién phap chéng tham nao bo sung, chi st dung
tuong bé tong mac 200. Do d6 cong trinh khi dwa vao st dung di xuat hién tham
lién tyc gay thiét hai lon vé kinh té.

Tuu chung lai thoi gian trude ddy, ching ta dd ap dung nhiéu phuwong phap
chéng thdm trong cong trinh x4y dung nhu:

+ Dung x1 mang, ludi thép, cac vat liéu co tinh cing, khong dan héi.

+ Dung nhya duong dé trai.

+ Tao hd dau xi ming lang bé mit.

Nhimng phuong phép nay ngay cang ¢ nhiéu han ché khi 4p dung hau hét déu to
ra khong hiéu qua, hodc hiéu qua chi mang tinh ngan han, khong kéo dai theo subt qua
trinh sir dung cta cong trinh va khong phu hop véi thoi tiét, khi hau ctia Viét Nam.

Trén thyuc té hién nay, voi sy phat trién manh mé vé khoa hoc cdng nghé, linh
VucC san xuat vat liéu, phu gia chéng thim ciing c6 nhitng budc chuyén minh manh mé.
Céc san pham chéng tham xuét hién ngay cang nhiéu, da dang vé mau ma, hinh thtc
str dung. ..v6i nhiéu tinh nang vuot trdi hon so vai thoi ky trudc.

Véi su phét trién da dang @06, cong nghé chéng tham tang ham cac cong trinh
xay dung ngay cang tro nén don gian va dugc ap dung rong réi. Tuy nhién, hién
nay khéng phai cong trinh ndo &p dung céc vat liéu chéng thim hién dai, tinh ning
t6t...ma cling dam bao chat luong chéng tham cong trinh dat hiéu qua cao. Diéu
nay con phu thudc vao ting bién phap, cong nghé chéng tham ap dung d6i véi két
c4u ting ham céng trinh xay dung d6 phu hop hay 1a khdng. T4c gia xin dwa ra mot
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vai dan chang nhu:

e Trung tim thwong mai, ciin hd cao cap 102 Trwong Chinh:
Cong trinh trién khai thi cong 04 tang ham. Céac két cdu tang ham duogc &p dung
nhiéu c6ng nghé, san pham chéng thdm nhu:

+ Str dung gioang cao su tai cac khe co gian tuong vay;

+ Str dung bang can nudc tai cac mach nging thi cong san, vach ham:

+ Str dung bé tdng c6 phu gia chéng thim méc 400B8 tai cac vi tri san ham

day, san bé nudc, hd ga, bé phét. ..

Tuy nhién, trong qué trinh xay dung, cong trinh xuat hién nhiéu vét tham ro ri
trén than tuong vay, thim cuc b trén san day tang ham...do khi xay dung két cau
ham c6ng trinh xuat hién 1tn nit kha 16n (vuot qué gid tri tinh toan theo thiét ké) va
phat hién nhiéu vi tri khuyét tat, théi 15i trén mot s6 tim tudng vay. Khi d6 cac bién
phap chdng thAm nhu trén chua dam bao xt Iy hét cac yéu t tac dong gay tham
dén cong trinh nhu chuyén vi gay nat san, twong vay, bé tong tuong vay “bi théi”
kém chat luong, 13n dat gay tham. ..

e (CoOngtrinh 8B Lé Truc:
Cong trinh trién khai ap dung nhiéu bién phap, san pham chéng tham theo thiét ké
cho cac két cau cua 04 ting ham cong trinh nhu:

+ St dung giodng cao su, bang can nudc chong tham tai cac mach ngung,
khe co gidn tudng va san ham.

+ St dung thanh truong ng chong thim mach ngung lién két dam san ham
day tang ham, mang chéng tham ty dinh Lemax chéng tham toan bo mat san ham
day.

+ B@ tong san ham day co sir dung phu gia chéng thim mac 400B8.

Khi hoan thanh thi cdng hang muc thi céng tang ham, cong trinh van xuat hién
tham mat sb vj tri trén san ham va véach tuong vay. Nguyén nhan c6 thé do cong tac
thi céng 16p mang chéng tham tu dinh khéng tot, cac khe lién két khong kin khit
két hop san bi nit gay tham cuc bo, cac giodng cao su khong lién két véi bé tong

tuong vay tét gay tham, ro ri nude. ..
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Diéu nay cho ching ta thay, hién nay cac cong trinh xay dung hang muc két
cau ting ham da cha trong cdng tac thi cong chdng tham, tuy nhién viéc st dung
tran lan, thiéu khao sat, chwa danh gia k¥ cac nguyén nhan tac dong gay tham tir do
dua ra nhitng bién phap, cong nghé chéng thim phu hop di dan dén nhiéu cong
trinh du da ap dung nhiéu bién phap chéng thim nhung hiéu qua mang lai con chua

triét ¢é. Cong tac khic phuc, sira chita gay tén kém va lang phi lén.

Hinh 1.4: Tham qua vi tri khuyét tit, mach ngirng bé tong, khe co gian Céng
trinh 102 Truong Chinh
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Hinh 1.5: Tham qua vi tri khuyét tdt trén san bé tong
Cong trinh thap PVI

1.5 Céc ton tai trong thi cong chdng tham cong trinh xdy dung hién nay

Trén thi truong nganh xay dung nudc ta hién nay, cung cap rat nhiéu loai san
pham chéng thim cua cac nha cung cdp co thuong hiéu nhu: SIKA, KOVA,
PENETRON, INDOSEAL, SHELL, IBST, INTOC...[8,9]. Pa $6 trong cac san
pham chdong tham trén thi trudng ¢6 ngudn goc Xuat X tir nude ngoai dugc nhap
khau vé Viét Nam. Tuy nhién, cling c6 mot sé san pham chéng tham hiéu qua va
duogc sir dung nhiéu cia mot s6 nha cung cip trong nude nhu: IBST, INTOC...C6
mot thuc té 1a khéng phai tit ca cac san pham chéng thim dugc bay bén tran lan
trén thi truong, khdng phai san pham nao ciing da duoc kiém dinh, chitng nhan chat

luong dat tiéu chuan.

Thuc té cho thay, cac loai san pham chéng thim déu dya trén nhiing nguyén
ly chéng tham dbi véi cong trinh xay dyng néi chung. Tuy nhién, mdi loai san
pham chéng tham lai c6 nhitng yéu cau vé mat cdng nghé, ky thuat thi cong rat
khéac nhau. Do d6, viéc sir dung vat liéu chéng tham nao dé cho phu hop véi loai
cdng trinh, giai phap céng nghé chong tham nao dat hiéu qua kinh té cao nhat va
dam bao tinh bén viing 1du dai cho cong trinh 1a diéu can quan tam cua cac nha
dau tu, don vi tu van thiét ké, tu van giam sat, thi cong xay dung. Ty theo muc
d6 yéu cau vé chéng tham ciing nhu dang chéng thim, cap do thim ma lya chon
giai phap cong nghé vat liéu cho phu hop.

Viéc xir Iy chdng tham d6i voi cac cong trinh xdy dung tai Viét Nam hién nay
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dang dugc dua ra khong dya trén mdt qué trinh khdo sat chi tiét, mot thiét ké hop
1y va mot phuong phap thi cong chuyén nghiép. Diéu d6 da khién cac cong trinh
chéng tham hién nay khong thé xir 1y triét dé tinh trang thAm wdt va cac giai phap
dua ra déu mang tinh thu dong, chi ngan dugc mot phﬁn tinh trang nudc thdm vao
mat trong cong trinh ma khong thé bao vé duoc két cAu chéng lai s xam thuc cua

nuoc.

Céc giai phap chdng thim hién nay da phan tip trung chi yéu vao giai quyét
cac vét niit tinh (cac vét nirt khong con phat trién, cac vét nit cd dinh) ma khong
xur ly duoc cac vét nat dong (cac vét nit con phat trién, cac khe co gian, mach thi

cong...).

Bén canh d6, dic trung vé diéu kién khi hau va dia Iy cua Viét Nam chinh 13 mot
trong nhitng yéu té bét loi trong viéc xt Iy chng tham. Vi vay, khi tng dung cac san
pham chdng tham ciia nudc ngoai tai Viét Nam da gap khong it nhiing tra ngai 1on,
khién cho viéc xtr ly chéng tham khong dem lai hiéu qua nhu mong muén. Yéu té
nhiét déi hod do vay da duoc cac nha san xuat tinh dén khi ché tao san pham nham
muc dich lam sao dé san pham phu hop véi didu kién khi hau va thoi tiét ¢ Vit Nam
cling nhu cac nudc trong khu vuc.

1.6 Mot s6 cong trinh xiy dung c6 thi cong chong tham tai Viét Nam
1.6.1 Cong trinh PVI TOWER

et
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Riteisnte 00
Hinh 1.6: Chong tham tang ham cong trinh PVI tower.

Cong trinh: Cao 6¢ van phong PVI Tower.

Dia chi: Tran Thai Tong- Yén Hoa- Cau Giay- HN.

Véi quy mo 26 tang noi va 2 tang ham. Dién tich xay dung tang ham 2700m2/
san. Hién tai cong trinh dang trong qua trinh hoan thién dé di vao hoat dong. Tuy
nhién, cong trinh nay trong qua trinh thi céng, xay dung da gap phai kha nhiéu van
dé vé tham dot. Bién hinh 1 c4c hién twong thAm dét tai nhitng khu vue nhu tuong
xung quanh cong trinh dic biét khu vuc duong doc 18n xudng tang ham, bé phét, hb
ga, cac Vét nut san ham... Trudc tinh trang d6, Chu dau tu da chon bién phap xu Iy
bang cach xu ly chdng tham bang bién phap bom vira chéng thim vao céac vét nat
khi xuat hién hién twong thAm. Hau qua 1a cong tac chéng thim rat bi dong va
khong tién hanh triét dé vi cong trinh chi dugc xir Iy cac vét nat nhin thay va co
hién twong thim trong khi cac vét nirt nho hoac nhitng vi tri xuét hién vét nut phat
trién theo thoi gian sau d6 van ton tai nhung khong duoc xur Iy sé lai tiép tuc gay ra
hién twgng tham dot. ..

1.6.2 Cong trinh VIGLACERA TOWER




Hinh 1.7: Chéng tham tang ham cong trinh Viglacera tower.

Cong trinh: Toa nha Viglacera tower.

Dia chi: Khuat Duy Tién - Thanh Xuan - Ha Noi.

Dién tich: 4.000m2.

Cong trinh thuc hién ap dung cac san pham chéng thim nhu: son xi ming 2
thanh phan Vibalastic, bang can nudc Polystop IJC 250, IEJ 250...vao cic hang
muc thi céng chdng thadm nhu:

+ Chbng thim toan bo day san ting ham 15000 m?.

+ Chdng tham vach ting ham 8000 m?.

+ Chéng thAm mach ngung thi cong, khe co gidn, duong dng ky thuat xuyén
san, vach...Do str dung hiéu qua, hop ly cac bién phap thi cong chong thidm nén dén
nay khi cong trinh di dua vao str dung nhung hién twong thim dot khéng xuat hién
tai cong trinh.

1.6.3 COng trinh T6 hop nha da ning- Lang Qudc Té Thing Long
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Hinh 1.8: Chéng tham tang ham céng trinh T6 hop nha da néng.

Cong trinh toa lac tai vi tri ddc dia giao cit giira duong Tran Pang Ninh va
duong Nguyén Khanh Toan, Cau Gidy, Ha Noi. Chu dau tu 1a Tong Cong ty Xdy
Dung Ha Noi va Cong ty Xay dung Tay Ho. Trong qué trinh xdy dung, Chu dau tu
da chu dong thué Vién chuyén nganh Bé tong — Vién KHCN Xay dung thuc hién
viéc thi cong xtr Iy chong thdm ting hdm 1, 2 trong qua trinh nha thau thi céng xay
dung trién khai.

Qua trinh thi cong chéng tham dugc thuc hién gdm: Thi cong chéng tham khe
lan tang ham, mach ngimg thi cong ting ham; Thi cong chéng thim khe lan dbc 1én
xubng tang ham; Thi céng chdng thim cac vi tri cum éng xuyén tudng ting ham;
Thi coéng chdng thim khe lun tiép gidp gitta khdi cao tang va khéi thap tang; Thi
cong chéng tham phong dién; Thi cong chong tham vi tri tuong tang ham tham cuc

bo...
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Chuong 2
CO SO KHOA HQC VE CHONG THAM CONG TRINH
XAY DUNG

2.1 Nguyén ly chéng tham

Chéng tham tang ham cong trinh xay dung dua trén nhitng nguyén Iy sau:

- Nang cao kha ning chéng tham cuaa két ciu BTCT day va tuong tang ham
biang bé tdng chéng tham.

- Chéng tham b6 sung phia ngoai tang ham bang cac vat liéu dan hoi, tim
chng tham duc san.
2.1.1 Nang cao kha niing chéng tham caa bé tong két cau BTCT

Bién phap nay can xét dén dau tién khi thiét ké chong tham cac tang ham két
cau BTCT. Nang cao kha ning chdng thim cuaa bé tong ting ham bang viéc st
dung phu gia khoang hoat tinh siéu min khéng chi chéng tham hitu hiéu cho phan
ngam caa cong trinh ma con bao vé cho thép cbt khoi bi gi va dam bao d6 bén lau
ctia cong trinh. Cho dén nay, cac nha két cau thuong chi dinh cudng d6 chiu nén toi
thiéu cua bé tong o do tudi 28 ngay ma khong quan tdm dén céc tinh chat khéac cua
bé tong. Trong khi d6, do bén lau caa bé tong lai phu thudc rat nhiéu vao do rong
va phan bé 15 rdng theo duong kinh. Phu gia khoang hoat tinh microsilica nhu
silicafume hoic tro trau khi duoc dua vao thanh phan bé tong s& lam giam dang ké
téng do rong va dat biét 1a 16 rdng mao dan (céc 16 rong co duong kinh 16n hon 10-
4mm). Dé dat duoc diéu nay, thanh phan bé tdng chéng tham can duoc thiét ké bai co
quan thiét ké chuyén nganh. Khi lya chon cap chéng tham cua bé tong dung thi cong
tuong va day tang ham can luu ¥ dén chiéu day két ciu va chiéu cao muc nudc ngam.

Theo mét s6 ngudn tai lidu thi mdi lién hé gitra chiéu day két cau BTCT va
chiéu cao muc nudc ngam véi cap chong tham can thiét cua bé tong duoc thé hién

trong bang 2.1.
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Bang 2.1: Mizc chéng tham can thiét cia cong trinh xay ding

H/8 Mtc chong tham can thiét
Dudi 10 B6
10+15 B8
15+ 20 B12
25+ 35 B16
>35 B20

H - Chiéu cao muc nuéc ngam
& - Chiéu day két cau BTCT.

S6 lieu ¢ bang 2.1 cho thay cip chdng tham cang cao khi chiéu day lép bé
téng két cau cang nho, hoic chiéu cao myc nudc ngam cang Ion. Do vay trong qué
trinh thiét ké can lya chon cap chéng tham phu hop veéi thuc té cong trinh. Trong nhiing
trudng hop ty s6 H/S qua 1on va viéc nang cao cap chéng thim cua bé téng khong hiéu
qua thi ¢ thé sir dung cac I16p chdng tham bo sung phia ngoai két cau BTCT. Ngoai ra,
do c4c yéu cau vé do an toan, tinh kinh té trong céc giai phap chong tham, can xét dén
céac 16p chdng tham b sung.

2.1.2 Chéng tham bé sung

Trong trudng hop viéc nang cao kha ning chéng tham cuaa bé tong két cau tang
ham chua dap tmg dugc yéu cau (vé mic d6 chéng tham, hé sb an toan hay tinh kinh
té cua giai phap) co thé xem xét cac bién phap chdng thim bd sung. D6 1a cac gia
phap k¥ thuat nham bao boc toan bo phia ngoai két cau BTCT bang céc tam chéng
tham duc sdn hoac cac mang chong tham dan hoi.

Trong qué trinh thiét ké va thi cong ciing can dac biét chi y téi cac giai phéap
ky thuat va céc bién phap thi cong nang cao kha nang chéng thim cuia cac vi tri nhu
méi ndi thi cdng mach nging, 15 bu 16ng, dudng dng ky thuat xuyén qua tudng va
day tang ham.

2.2 Mot sb vi tri tang hAm cong trinh xay dung dé xay ra nguy co tham

Trong cong trinh xay dung, khdng phai tit ca moi cAu kién déu bi tham.
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Thong thuong, trong ting ham mot cong trinh chi bi tham mot vai cau kién. D6 1a
nhitng phan cong trinh chiu tac dong cua tu nhién (nudc mua, nudc ngam), va phan
cong trinh lién quan téi trix, sir dung nudc, vé mat kién trdc co thé phan loai nhu
sau:

-Céc phan bi thAm boi nuéc ngam: tang ham chim trong dat, méng, chan
tuong...

-Céc phan bi thim boi nuéc st dung (ca cap va thoat): san, tudng, hop Ky
thuat... cac khu vé sinh va khu vuc lién quan.

-Céc khu vuc lién quan t6i bé chia: bé phét, bé nudc (ngam, noi), bé boi...

- C4c vi tri xung yéu cu thé:

+ Vi tri mach ngirng khi d6 bé tong.

+ Vi tri tiép giap gitra khdi xay (tuong gach) va két cau bé tong.

+ Vi tri tiép gidp giira khdi xay trudc - sau, khéi xay cii - méi (truong

hop cai tao).

+ Vi tri tiép giap gitra hai khéi cong trinh xay séat nhau.

+ Vi tri tiép giap trén bé mat cé st dung cac loai vat liéu khac nhau.

+ Vi tri dau ndi cac 6ng cap thoat nudc. ..
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Hinh 2.1 Mét sé vi tri dé bj thdm trong tang ham cong trinh xay dung
2.3 Vit liéu chéng tham
2.3.1 Cac tiéu chi ddi véi vat liéu chéng tham

Mot vat liéu chéng thidm dat chét luong phai hoi du cac yéu té sau:

a/ Kha niing dinh chit vao 16p nén: Hé théng chéng thdm can phai dinh chit
vao 16p nén dé ngan chin su Xam nhap cua nudc vao khoang gitra 16p vt lidu va
I6p nén. Néu c6 ro ri xay ra, véi hé théng dugc hoan toan dinh chat s& han ché dugc
viéc nudc thAm nhap vao trong két cau. Néu lép vat lieu chong tham khong dinh
chit vao 16p nén thi nuéc s& xam nhap mét cach tu do, 1am cho ching ta kho kiém
soat dugc nguon ro ri.

b/ Phii dwge kiém soat d9 dong déu vé chiéu day: Hé théng chong tham can
duoc san xuét trong moi truong dugc kiém soét chit chd dé dam bao do day déng
déu cua san pham. Néu d6 day mong khong dong déu s& gy ra su phuc tap va kho
khan cho thi cong.

¢/ Mém déo va khong bi nirt giy: Hé théng chdng thdm can phai mém, déo
va chiu dugc sy anh hudng cta nhiét do, diéu kién vé moi truong khac nhau, ciing
nhu nhing bién dang cua két cu.

d/ Kha ning chong lai ap lwe nwée: Hé thong chong tham phai ¢6 kha ning
phu qua cac vét nit khi c6 4p luc nudc, khong duge nit v& hodc ro ri.

e/ Thoat va khong tham nwéc: Hé thong chdng thdm co chét luong phai bao
gém thanh phan hdn hop chét thoat nudc dugc tich hop sin dé vira bao vé 1p
chéng tham khoi bi huy hoai, vira thoat nuéc duoc.

f/ Sw twong thich ciia hé thong: Nhiing thanh phan cta 1 hé théng chéng
thdm nén dugc cung cép chi béi 1 nha san xuéat dé dam bao do tuong thich vt liéu
vé co, hod, 1y tinh cia hé théng.

g/ D& sir dung: Hé thong nén dé dang lap dat tai cac vi tri clia cong trinh. Viéc
lap dat don gian s& giam thiéu duogc 16i trong qua trinh lap dit.

h/ Po bén ddi véi hoa chit: Hé thong chdng than co kha ning chiu dung

duoc cac hoa chat & xung quanh va trong ban than két cau. Sy tdc dong cia hoa
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chat s& som lam giam chét luong 16p vat liéu gay hu hong hé thong.

i/ Kiém tra: Hé thong can dugc kiém nghiém kha niang khong tham nudc
trude khi st dung. D6i v6i san nén cho nudc ngdp vao. Dbi véi tudng ta co thé
quan sat bang mat thudng.

k/ Theo d&i: Hé thong chdng thdm nén dugc bao hanh boi 1 cong ty chuyén san
xudt cong nghiép va cung cp san pham, dich vu c6 chit luong cao dbi véi nhimg san
phiam da dugc str dung.

2.3.2 Phan loai vat liéu chéng tham

Theo tiéu chuan TCXDVN 367-2006, vat liéu chong tham trong xay dung
duoc phén loai nhu sau:
2.3.2.1 Theo ngudn géc nguyén li¢u, VL chong tham dwogc phan chia thanh

- Chat chdng tham vo co: thuong c6 ngudn gbc tur silicat. Nguyén Iy hoat dong
la dung dich chong tham s& tham sau, tuong tac vai khdi bé tong, tram vao céc 15
rdng, mao mach trong khéi bé tong dé ngan nudc.

- Chat chong tham hitu co: thuong c6 ngudn gdc tir bitum va polymer. Nguyén
ly hoat dong la dung dich duoc phu 18n bé mat, khi kho tao thanh 16p mang trén bé
mat can chong thim. Lép mang nay cho phép co gidn ¢ mic d6 nhat dinh. Tuy
nhién mang chong thim nay s& bi 10 hoa theo thoi gian.
2.3.2.2 Theo trang thai san pham, VL chéng thim dwoc phan thanh

a/ Dang long:

- Dung moi nudc.

- Dung mai hiru co.

- Khong dung moi.

b/ Dang sét:

- M6t thanh phan.

- Nhiéu thanh phan.

¢/ Dang ran:

- Dang hat.

- Dang thanh.
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- Dang bang.

- Dang tam.
2.3.2.3 Theo nguyén ly chdng tham, vit li¢u chong thim dwoc phan thanh

- Chéng thadm bé mit.

- Chéng tham toan khéi.

- Chdng tham cheén, lap day.

2.4 Tong quan vé cac vit liéu chong thAm ting him céng trinh xiy dung tai
Viét Nam hién nay

O nudc ta nhitng nam gan day xuat hién nhiéu loai vat liéu chdng tham san
XUt tir trong nudc va nhap khau tir nude ngoai. Viéc sir dung vat liéu chéng tham
nao cho pht hop Vi loai cong trinh, vai giai phap cong nghé chong tham nao dé dat
hiéu qua kinh té cao nhat va dam bao tinh bén vimg 1au dai cho cong trinh 1a diéu
can quan tam ctia cac nha kién tric, thiét ké, tu van, xay dung. TUy theo yéu cau vé
chéng tham ciing nhu dang chong thdm cling cap do thim ma lua chon céc giai
phép cdng nghé va vat liéu phd hop. Trudc hét ta so lwoc vé mot sb chat chdng
thim dang c6 trén thi truong.

2.4.1 Chat chong tham vé co

Vién Khoa hoc va Cong nghé XD- IBST- Trung tAm tu van chéng an mon va
xay dyng va Trung tdm phét trién cong nghé va vat liéu xay dung véi san pham
nhu: Victalastic, Polytop PT200 géc Polyrea c6 d6 chéng tham nudc tuyét déi, thi
cdng nhanh chéng, 1am viéc 6n dinh trong mdi trudng hda chat va co thay doi 16n
vé nhiét do, c6 cuong do kéo dan va do dan hoi cao nén kha nang khang nut rat tét,
bam dinh tuyét hao trén nén bé tong, thép...

Vién Vat Liéu Xay Dung vai san pham SACA 1a xi mang dac biét cho ché tao
vira khéng co ngét, chéng tham, chéng nut cho két cau bé tong. San pham vira Xi
ming Latex v6i tinh ning két ndi va chéng tham tuyét hao da duoc sir dung thanh
cong trong chéng tham ngam.

Vién Khoa Hoc va Cong nghé Viét Nam tai TP.HCM c6 chat chdng thim
dang dung dich silicat phun thang vao bé téng hinh thanh mot 16p bé mat chéng
tham ngay trong mao mach rdng.

Chat chéng tham Intoc-04 hop chét vo co gbe xi mang nén 16p hod dau chéng
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tham s& két dinh vai vat liéu thanh mot khdi dong nhit. Do d6 do bén cua 16p
chéng tham s& bén theo I6p vat liéu.

Hinh 2.2: San pham chéng tham Intoc-04
Phu gia gidn no chéng tham Hysuca ding pha vao vita xi ming, bé tong sé& tao

thanh hop chat gidn na két tinh, nho @6 tang kha nang chdng tham.

Hinh 2.3 : San pham chong thadm Hysuca
Chéng tham nguoc bang Penetron dé tao mang tinh thé bo sung trong bé
téng. Penetron phét trién sau va han gin bit kin cac mao dan, cac dudng nat gian

no trong két cau bé tong.
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Hinh 2.4 : San pham chéng tham Penetron

2.4.2 Chit chéng tham hitu co

Chét chéng thim chat liéu hitu co nhan hiéu nhu Kova, Sika, Index, Shell-
Flintkote, Sankote, Wapro, Shellkote, Rainkote, Weatherkote ... 1a dung dich dang
long hay bot hoa tan trong nudc. Ngudn gdc 1a bitum va polyme nén dung dich khi
kho tao thanh mang phu trén bé mit tuong, bé tong chong tac dung xam thyc caa

nuocC.

Hinh 2.5 : San phdm chong tham Kova va Sika

Son chong thim

Son chdng thim Polyme - Victalastic cua Vién Khoa hoc Cong nghé Xay
dung hién dang phd bién trén thi truong. Son gom hai thanh phan: chét long
polymer va chat bot tron sin. Sau khi kho, son tao thanh mang kin c6 tinh déo
nén chéng tham cac vét nat rong dén 0,2 mm.
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Son Nippon Hitex c6 tinh ning ndi troi tac dung chng hién tuong nit chan
chim. Mudn chéng thdm t6t can 1am theo chi dan caa nha san xuat: 1 - 2 16p bot
trét, 1 16p son 16t, 2 16p mau.

Son chdng thAm ngoai troi c6 CT-04T cua Cong ty Kova hay cac nha san
xuit son khac nhu ICI, Mykolor, Tison, Jotun, spec, Expo... v&i nhiéu san pham
c6 tinh nang mai, phu hop cho lua chon st dung va tién loi.

Bing keo chong tham

Cong ty Sika véi san pham bang keo chéng tham Sika Multiseal. Pay 1a loai
keo dén tu dinh sir dung ngay c6 tac dung chng thim vai kha ning chéng xé rach.
Sika Multiseal dé dang dan chong 1én 16p cii tram bit cac khe ha xung quanh nhitng
miéng dinh, giita cac vach tudng, mai nha va cd thé son mau lén.

Tam trai chdng tham Astropol Antiroot ding cho chéng thim mai, nén nha

tam, duong ham hay céc tang ham. ..

Hinh 2.6 : San phdm tam trai chong tham

2.5 Cac bién phap ap dung trong thi cong chong thaim céng trinh xiy dung
C6 3 phuong phép ngin nude tham vao cong trinh.
- Chéng tham tir bén ngoai - chéng thadm thuan (Positive side waterproofing).
Hé théng chdng thim dugc dat cung phia v6i ngudn thdm. Lip dit hé théng
chéng tham ¢ mit ngoai, ngan khong cho nude tham vao két cau, gitp bao vé két
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cAu tranh sy pha hoai ctia nudc.

- Chéng tham tir bén trong - chéng tham nghich (Negative side waterproofing).

Hé thong chdng tham dugc dit phia bén trong khong cho nude chay vao cong
trinh, tuy nhién nudc van tham vao va gy anh huong cho két cau.

- Chéng thdm che khuat (Blind side waterproofing): Trong mot sd cac truong
hop bt kha khang, viéc chdng thdm tir bén ngoai sau khi bé tong tudng ham hodc
san di duoc thi cong 1a didu khong thé thuc hién duge. Vi vy, hé thong chdng thdm
s& phai duogc lap dat trude hodc cing voi do bé tong. Cong nghé nay duge goi la
chéng thdm che khuat - Blind side waterproofing. Cong nghé nay doi hoi phai duoc
thiét ké va thi cong chinh xac.

2.5.1 Chong tham thuin (Positive side waterproofing)

Uu diém cua phuong phap nay 1a vat liéu chdng thim duoc dan truc tiép 1én
mat ngoai cua két cau, ngan duoc ap luc nudc, khong cho nudc xam nhap vao bén
trong két cAu. Tuy nhién rat khé khan cho van dé stra chita, khic phuc khi c6 su cd.

Piém ro ri thuong cach xa vi tri vat ligu chéng thdm bi sy cb nén rat kho phat
hién. Tuy nhién phuong phap nay thuong hay duoc ap dung d6i vai cac cong trinh
xay moi.

Pbi v6i san nha, 16p chéng thaim dugce dat trén bé mat bé tong da dam va
duoc bao vé bai 16p bé tong nén mac cao. Lép bé tong nén nay phai du day va
nang dé co thé chéng lai dugce ap luc nude dudi nén, hodc phai duoc gia cd dé dam
bao kha nang chiu lyc. Chéng thim theo phwong phap nay doi hoi 16p chong tham
phai duoc bao vé. Ngudi ta thuong dung tuong gach nhung tot nhat nén st dung
cac tim bé tong dic sdn. Lép bao vé nay phai dam bao chirc ning bao vé 1p
chéng tham.

Khi khong gian lam viéc phia bén ngoai btrc tuong tang ham co du, ta sé xay
dung buc tudng dau tién, sau d6 16p vat liéu chong thim s& duoc gan truc tiép vao
bé mit cua buc twong nay. Néu 13 tudng gach, chung can phai duoc cao sach cac
mép vita tai cac mébi ndi, néu 1a bé tong, chiing nén duge xu 1y bé mit bang gidy

nham.
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Hinh 2.7 Phwong phdp chong tham thudn.
2.5.2 Chéng thAm nghich/ che khuat (Negative/ blind side waterproofing)

Dbi v6i nhitng cong trinh cii thi viéc gan nhimg vat liéu chdng tham vao bé
mat bén trong ctia két ciu s& gap nhimg han ché. Nhiing cong trinh nay doi hoi phai
c6 su do luong, kiém tra do 4m thich hop hon 1a tim cach chéng lai 4p luc nudce
dang thim vao trong tuong. Khi 16p mang chdng tham duoc dan bén trong nhiing
btrc twong am, nd khong nhimg khong bao vé duoc két cdu ma con co thé bi bong
ra khoi bé mat két ciu do ap luc nudc. Néu ta lép dat thém mot hé théng tuong phu
bén trong dé gitip mang nay khoi bi bong ra thi diéu nay sé& khién thé tich sir dung
bi thu hep.

Nhung trong mot sé trudng hop khéc thi viée tiép can bé mit bén ngoai 1a dicu
khong thé, chéng han nhu cac tﬁng hdm nam siu tai cac khu trung tam, do thi 16n,

cong trinh x4y chen trong thanh phd v.v...
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Hinh 2.9 Phwong phdp chéong tham che khudt.

2.6 Quy trinh chéng thim ap dung trong thi cong ting him cong trinh xay
dung

Qua qua trinh tim hiéu vé céc san pham chéng tham, vé tinh ning ciing nhu
cac bude thi cong cua timg loai san phim, co thé chia ra thanh 3 quy trinh thi
cong sau day.
2.6.1 Quy trinh 1: Quét hoic trai 1én chd cin chong thim tao nén mét 16p
mang nhu mdt tim 40 ngin nudc

Vi tri st dung: teong tang ham, khu we, mat twdng ngoai nha ...

Vit liéu: dang son hoac tim trai.

Thiét bi thi cdng: ding choi, bay trat, thiét bi phun hoac ruld (c6 thé ding han kho ddi
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VGi dang tam trai).

Loai nay déu st dung chéit c6 gbc nhya duong bitum va nhwa polymer gbe
hiru co.

Tuy nhién, do vat liéu ctia quy trinh nay c6 ngudn gdc hiru co nén dé bi 130 hoa
hodc bi phan huy theo thoi gian dan dén tudi tho khong bén. Thong thuong chi dat
dugc 2-3 ndm, ca bi¢t c6 nhiing loai vat li€u tién tién hon nhung cling chi dat dugc 5-

7 nam.

Hinh 2.11 : Thi céng son chéng tham cho san tang ham
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Hinh 2.12 : Thi cdng chéng thdm cho san tang ham
bang mang chéng thédm ti dinh
Cac buéc thuc hién thi cong chéng tham theo quy trinh 1 bao gom:

- Chuan bi bé mat: Bé mit can phai duoc 1am kho va sach khoi bui ban, dau
mo va vat liéu roi.

-Phu 16p 1: M6t 16p mong pha lodng v6i nude theo ty 16 nhit dinh dé chat
chbng tham tham thu sau vao bé mat can chéng tham,

- Phu 16p 2: Pé cho kho trude khi thi cong tiép hé thong cac 16p phu liép theo

Khudy déu vat liéu trudc khi st dung. Phii bang co lan, chéi hodc bang thiét bi
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phun. Lép pht cudi théng thuong kho tao thanh 16p mang chong tham dan hoi. Dé
dam bao do bén tbi da & nhiing khu vuc chiu tng suat kéo 16n, co thé kém st dung
ludi soi thuy tinh.

Bao vé 16p phu khoi mua cho dén khi kho han.

Chudn bi bé mat

v¢ sinh sach sé bé mdr

diing chdi, phun, rulé

Trai Phii 16p 1
| doi kho
diing tay
Béo vé bé mat |, trdnh ndng gdt, mia Phi 16p 2

Hinh 2.13: Quy trinh thi cdngl
2.6.2 Quy trinh 2: Tron vao bé tong hay vira chat chdng thim hoic phu gia
chéng thim lam ting kha ning chong thAm ciia bé tong hoic vira xay
Vi tri str dung: & san mai, khu wc, san bé tong tang ham, send mai ...
Vit liéu: dang long nhii tuong, hodc bot
Thiét bi thi cong: bay trat, ban xoa
Khi tron loai ndy, mac vita trat hodc bé tong dugc ting 1én mot phan khong

nho, déng thoi giam su co ngot vat licu.

41



r

4

Hinh 2.14: Chong tham bé nwée bang vita trén phu gia chong tham Sika

; : T = i -
Hinh 2.15: Chong tham vdch bé tong bang vita trén phu gia chong tham Intoc.

Chuén bi bé m:‘.,+
vé sinh sach sé bé mdrt
Troén diing bay, co, chdi hodc mdy phun Phii 16p 1
dung bay, hodc may trén dgi kho

Bao vé bé mat |, trdnh ndng gdt, mua | Phu 16p 2 |

Hinh 2.16: Quy trinh thi cong 2

- Chuan bi bé mat: Bé mat hat nude can phai duoc 1am bao hoa va sach khoi

bui ban, dau ma va vat liéu roi.

- Tron: Tron cac cot liéu véi nhau theo mot thanh phan nhat dinh. Tuy tung
san pham ma c6 ¢ong thtc va dinh muc sir dung riéng.

- Thi c6ng: Thi cong nhu binh thuong.

2.6.3 Quy trinh 3: Phun hodc quét chat chéng tham vao két cau qua khe nit,
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mach ngirng thi cong hoic 16 khoan

Chét chdng tham s& tham thau sdu vao trong két cau dé bit cac mao quan
“rdng". Pay 13 bién phap tién tién nhat hién co.

- Vi tri st dung: ¢ san mai, twong ham ...

- Vit liéu: thong thuong dang bot.

- Thiét bi thi céng: bay trat, ban xoa, bom phun, may khoan mini...

Hinh 2.18: Phun chdt chong tham tinh thé 1én mdt san bé téng
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Chun bi bé mit

vé sinh sach sé bé mat
mdy khoan hodc duc
Tron Duc md rong vét nift
diing bay,
L hodc mdy tron
Phun hodc trét trdnh ndng gdt, mia Bao dudng

Hinh 2.19: Quy trinh thi cong 3

Budc 1: Chuan bi va lam bé mit bé tong, dung bua danh tiy tap chat. Puc
rong vét nit. Dung choi sat cha sach bé mat, quét thdi va hut sach bui. Dé kho
bé mit trude khi phun chat chong tham.

Budc 2: Xir Iy dung dich chdng thim 1én bé mit bé tong bang bom, binh
phun hodc quét.

Budc 3: Sau khi xtr 1y, thay kho, tién hanh phun nuéc sach dé bao dudng bé
tdbng trong 2-3 ngay.

Luu ¥ : tuy timg san pham c6 thé phun quét nhiéu 16p 1én bé mat bé tong

Budc 4: Sau khi xong budc 3, bom nudc ngdm toan bd bé mit da xir 1y tbi
thiéu 12 gio dé kiém tra két qua.

Budc 5: Sau d6 6 thé dé tran hodc hoan thién nhu can vira, 14t gach...
2.7 Cac phwong phap danh gia, kiém tra hiéu qua chéng tham
2.7.1 Phwong phap kiém tra chat lweng va cac khuyét tat cho két cau bé tong
cot thép

Trong toan bo cdng tac stra chira, bude kho khin va quan trong nhat 1a danh
gia ding dugc nguyén nhan hu hong:
2.7.1.1 Khao sat nghién cwu hién trang

Cong tac khao sét hién trang bao gom tir viéc khao sat bang mat dén cac quy
hoach theo ddi hé théng khao sat doi hoi nhiéu thoi gian ...trong moi truong hop
muc dich chinh 1a xac dinh nguyén nhan sinh ra hu hong, va xem tong thé két cau
c6 dong thoi 1am viéc tét hay khong .
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Céc buéc khao sat hién trang bao gom:

+ Thu thap thong tin.

+ Xac dinh cac yéu cau lam viéc caa cong trinh.

+ Khao sét hién truong.

+ Khao sét chi tiét.

+ Panh gia s6 liéu.

- Thu thap théng tin bao gdém: cac dac tinh k¥ thuat, cac ban vé, ho so thi
cong, ho so khai thac sir dung cong trinh, cac thi nghiém vat liéu ...

- Xéc dinh diéu kién lam viéc cua két cau: danh gia chung vé cac diéu kién
lam viéc cua Két cdu , tim ra cac vi tri xung yéu, cac diéu kién tac dong caa moi
truong nhu nhiét do, d6 am, c&c vi tri tap trung ng Ssuat, cac vi tri chiu tac dong
mai mon ...

- Khao sét hién truong bao gom : khao sat bang mat thuong, chup anh cac hu
hong, danh diu cac khu vuc bé téng bi nat né, bong tréc, cac vi tri bi thim. C6
nhitng vi tri hu hong gay tham nhung khong thé nhin thay nhu & day bé chira nudc.
Nhitng vét tham nay phai kiém tra bang thir tai dé xac dinh nguyén nhan va mic do
tham .

- Khao sét chi tiét bao gom: cac thi nghiém kiém tra bé téng bang phuong
phap khdng pha hoai, thir tai kiém tra ...

- Panh gia s6 liéu thu thap duoc trén hién truong va trong phong thi nghiém
2.7.1.2. Phwong phap kiém tra khong pha hoai

- Kiém tra bang mat: Pon gian, dé thyc hién, kinh té, khong doi hoi thiét bj dat
tién, yéu cau duy nhat 1a du 4nh sang & khu vuc kiém tra. Thoi gian thuc hién kiém
tra phai duoc gigi han dé tranh sy suy giam kha ning quan sat, kha ning phan biét
cac dac thu khac nhau.

- Thiét bi kiém tra: thudc day, thuéc sat, may anh, kinh nip, am ké, déng ho
do bién dang ...

- Kiém tra cuong d6 bé tong: Bua Schmidt dung dé do do cung cua bé tong
theo nguyén tac bat nay. Thi nghiém nay cho két qua nhanh, ré, cho cac danh gia do

45



ctg twong ddi cua bé téng.

- Kiém tra chat luong bé tdng bang thiét bi siéu am : Sir dung xung siéu am
dé kiém tra su dong déu vé chat luong cua bé téng. Phuong phap do dua vao
nguyén tac truyén séng siéu &m trong bé téng. Khi séng siéu am truyén qua 15
rdng trong khéi dic, bién do cua ching giam di rd rét va da sé song &m phan hoi
lai tai noi mat lién tuc 1a bién do6 cua 156 rong hay vét nat. Tuy nhién cac xung
ctia &m co thé di vong quanh 15 rdng, quing dudng séng &m phai di s& dai hon
trong khéi dic, vi vay thoi gian truyén &m s& 1au hon. Ngoai ra, bién do séng
cling bi giam di nhiéu. Thiét bj ding séng siéu &m bao géom dau phat va dau thu
dat tryc tiép 1én bé tdng va may do. Néi chung, phuong phéap siéu am 1a phuong
phap kha hiéu qua, cho phép khao sat d6 dac chic cua bé téng, cho biét sy ton
tai, chiéu sau, muc do cua cac 16 rong va vét nat trong bé tong.

- Thiét bj dién ta: dung dé xac dinh vi tri cot thép, chiéu day 16p bé téng bao
vé cot thép. Chiéu day 16p bé tdng bao vé phai da dé dam bao cho cét thép khong
bi an mon.

- Ngoai ra, hién nay c6 nhiéu phuong phap khong pha hoai khac dé kiém tra
chét lugng caa bé tdng ung dung rong réi trong cac phong thi nghiém hoac trén thi
truong.

- Panh gia cho dting nguyén nhan va mic do hong hdc la mét budc quan trong
trong viéc sira chita khdi phuc cong trinh. Ung dung cac phuong phap thi nghiém
khong pha hoai 1a can thiét trudc khi dua ra cic bién phap va chon vt lidu sta
chira cong trinh.

2.7.2 Phwong phap xac dinh @9 chong tham nwéc cia bé tong (TCVN
3116:1993)

- Phuong phap xac dinh d6 chong tham nudc cho bé tdng nang duoc thyc hién
theo TCVN 3116:1993. Tiéu chuan nay quy dinh phuong phap thir d6 chdng tham
nudc cua céc loai bé tong nang ché tao trén co so céc chat két dinh thuy luc va c&
hat 16n nhat caa cét liéu tgi 40mm.

- Thiét bi thir:
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+ May thtr 6 chéng tham.
+ Ban chai sat.

+ Paraphin hoac mé bi 6t6.
+ Tu say 200°C.

+ Gia ép mau.

.

w1 '
| -

L—T;“—__—".Tb
Hinh 2.20: So do thiét bi xdc dinh @6 chéng tham nuwdc cua bé téng.

1. Bom 2. Van chju nwoc
3. Thiing dang ap 4. Mdu thi
5.  Déng hé &p luc 6.  Aomdu

- Chuan bj thur:

MJ3i mau gdbm 6 vién hinh tru, duong kinh bang chiéu cao va bing 150mm.

+ Tudi mau tha: trong thoi gian cho thir, két cau san pham duoc bao dudng,
dong ran ¢ diéu kién nao thi mau tha ciing duoc bao dudng, dong ran trong diéu
Kién tuong tu.

+ Do am cua mau: két cau san pham yéu cau nghiém thu chéng tham & trang
thai nao thi thir chéng tham trén mau dung & trang thai do.

+ Nhiét do mau tha: tat ca cdc mau thar chong thim déu thir ¢ nhiét do bang
nhiét d6 caa phong thi nghiém.

+ Khong dugc phép thir chdng tham trén cac mau rd hoic cé cac vét nut. Trong
truong hop c6 c&c mau nhu vay phai l3p lai viéc dic mau bang dang vat liéu da thi
cong, do, ddm ding nhu khi thi cong hoac khoan mau truc tiép trén két cau can thu.

Truéc khi tién hanh thir, phai ding ban chai sit tdy sach mang hd xi mang trén
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hai mit day ctia mau thir.

Say néng 40 mau tgi 60°C ldy md bi 6td hoic paraphin dun chay quét déu 1én
xung quanh thanh mau rdi ép mau vao 4o thép sao cho khe ha giira chung dugc 1ap
day hoan toan ma hozc paraphin.

- Tién hanh thu:

Kep chit sdu 40 ¢6 mau thir vao ban may bang giodng cao su va cac bu 16ng
him. Bom nuéc cho day céc éng va khoang chira, mé van xa hét khdng khi giira
cac mau thir va cot nuéc bom. Sau d6 dong van xa khi.

Bom nudc tao &p luc ting dan ting cap, mdi cap 2daN/cm2. Thai gian gitr mau
& mot cap 1a 16 gio.

Tién hanh ting ap t6i khi thay trén mat vién mau cd xuat hién nudc xuyén qua.
Khi d6 khoa van va ngirng thir vién mau bj nudc xuyén qua d6. Sau d6 tiép tuc thir
cac vién con lai va ngung thr toan bo khi 4 trong 6 vién da bi nudc tham qua.

- Tinh két qua:

D6 chdng tham nudc caa bé tong duoc xac dinh bang cap ap luc nudc téi da ma
& d6 4 trong 6 vién mau thir chua bi nudc xuyén qua. Theo két qua thi d6 chinh 1a
cap &p luc xéac dinh theo diéu 3.3 trir di 2.

Ap luc d6 goi 1a mic chéng thim cua bé tong, ky hiéu bang B2, B4, B6, B8,
B10 va B12.

Bién ban thu:

Trong bién ban thu ghi rd:

+ Ky hiéu mau

+ Noi 1dy mau.

+ Ngay thir va tudi bé tong ldc thr.

+ Po chdng tham nudc cua bé tong.

+ Chir ky nguoi thu.

2.8 Phuong phap thir nghiém cic bé chira nuwée (TCVN 5641 :1991)
Chi dugc phép tién hanh thi nghiém bé chtra sau khi dd hoan thanh tat ca cac

cong tac thi cong xay lip bé chua, khong ké cong tac son phi néu thiét ké co du
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kién. Chi duoc phép tién hanh lap dat bé chira sau khi da hoan thanh thi nghiém thu
tai bé .

Khi tién hanh thtr bé chira phai kiém tra can than bang mét thuong, néu khong
c6 sai pham vé két cdu hoic cac sai pham khéc so véi thiét ké thi dugc phép lap
bién ban ban giao bé chira dé thi nghiém. Tién hanh kiém tra cuong do két cau, do
lan déu, va kiém tra kha nang chdng thAm cua thanh va day bé bang cach d6 day
nudc vao bé chira. Chi duge phép do nudc sau khi lap xong hé thdng, thao nudc
tam thoi. Trudc khi d6 nudc phai dong kin cac van va duong dng cong nghé. Sau
khi d6 nudc phai kiém tra rd ri ¢ cac van va duong ong. Truéc khi bat dau thi
nghiém phai xac dinh cao do & moét sé diém phan mai bé chaa véi cac diém: tam bé
chua, dinh céc cot, xung quanh thanh bé chtra cach mép may khoang 12 dén 15ml.
Trong qué trinh d6 nuéc vao va thi nghiém bé chara phai tién hanh ghi mac thang
bang tai cac diém noi trén sau 8 dén 12 gid. Hiéu sé cac do lun khong vuot qué cac
gia tri sau day :

- Pi vai bé chaa hinh tru tron: 0,006R nhung khong vuot qua 25mm.

- B6i véi bé hinh hop: 0,005B nhung khong vuot quéa 25mm.

Trong do:

R : Ban kinh bé hinh tru tron (m)

B : Chiéu rong bé hinh hop (m)

Trong qué trinh thi nghiém, cac 16 mé trén mai phai dong kin dé tranh hién
tuwong bdc hoi nudc .

Khi d6 nudc vao bé chira phai tién hanh 1am hai giai doan :

- Giai doan 1 : P6 nu6c dén chiéu cao 1m va gitr lai trong 24h dé kiém tra
day.

- Giai doan 2 : D6 nude dén do cao thiét ké .

Bé chira xem nhu sit dung duoc néu sau khi d6 day nudc téi do cao thiét ké
ma ton that sau ngay dém thtr 3 khdng qué 2 lit, hoac twong tng voi ngay dém thtr
6 1a 1,5 lit, sau ngay dém thar 9 1a 1 lit, va sau ngay dém thir 15 1a 0,7 lit, trén 1m2

bé mat u6t (bé mat udt 1a bé mat bé téng tiép xdc voi nudc).
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O mit ngoai bé chira dang c6 nudc chi cho phép thim nudc sim mau ting chd
riéng biét. Bé chura khong dat yéu cau khi nudc ri thanh tia hoic dong nho trén

tuong bé.
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Chuong 3
UNG DUNG CONG NGHE CHONG THAM TRONG
THI CONG TANG HAM CONG TRINH XAY DUNG

3.1 Cong nghé thi cong chong tham ting him cong trinh xiy dung dang dwoc
ap dung tai Viét Nam hién nay
3.1.1 Chong thim bing mang méng

a/ Mang chong thaim dang tam

L7
o -
G ot B s

Hinh 3.1: Mang chong tham tw dinh Lemax.

Lemax 13 loai mang chong thim duogc ciu tao bai cac tang mang SBS c6 do
dinh day dic giita cac chit cao su, c6 d6 dan hoi cao két hop véi cat va nhua
duong, dac biét co mang cach ly dé bao vé mat tiép xtic ¢6 d6 dinh 1au bén. Mt
day co 16p gidy cach ly, khi dan thi boc 16p gidy ra roi dan truc tiép vao 16p xi
mang/primer trén bé mat can thi cong 1a xong, khong can gia nhiét [10].

Dac tinh:

1.Mang ty dinh dugc dan truc tiép trén 16p xi mang/primer ma khong can st
dung nhig¢t.

2.D0 an toan cao trong khi thi cong do khong sir dung nhiét.

3.Hop chét trang cao su SBS c6 chirc nang tu bao v¢ va tu bit kin céc 16 thung
nho.

4.Dé& dang va nhanh chéng gan chit voi chat nén bé tong. Qua trinh thu cong
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an toan, nhanh chong va sach sg.

5.C6 thé chiu dugc co xé do kha nang dan héi cao.

b0 day: 1.5mm, 2.0mm, 3.0mm, 4.0mm.

Chung loai: Mat cat va mat PE.

Pong goi: 15m/cudn.

Cong dung: Str dung thich hop v6i mai dang bang hoic doc, nén méng, tuong
ngin, mong, ban cong, 10ng dudng ciu, dudong hdm, bé chira, bé boi.. .

Quy trinh thi cbng:

Thi cong wot:

Pugc thuc hién khi bé mat bé tong con udt. Trat mot 16p vira xi mang Ién nén
bé tong wét. Dan ngay mang chéng tham 1én 16p vita xi mang. Viéc thi cong nay co
thé gitip tiét kiém dugc nhidu thoi gian va tranh lam ran nirt bé mat bé tong.

Thi cong kho:

Lam cho bé mit sach, kho, khong 16i 1dm. Dung ban chai cing dé don sach
rac, chat ban. Son mot 16p son 16t 1én bé mit bé tong bang con lan hoic may phun.
Son 16t phai kho trude khi dan mang. Can can nhéc téi viéc dan hai 16p mang
chéng thaim trong mot s6 vi tri cu thé.

Trai mang chong thim 1én bé mat dam bao khong c6 bot khi va dan 1én toan
bd bé mat. Mo6i ndi phai dam bao t6i thiéu 1a 50mm cho ca chiéu ngang va chiéu
doc cudn. Dung dén kho mini kho chit cac mép dan chong.

Ngoai ra con c6 cac loai mang chdng thim: Bondsure 200-HDPE, Bitustick
001, Copernit Bitum, Bitumat Premierflex ...

b/ Mang chéng thim dang chit léng: Greenseal 5000.

Greenseal 5000 1a hé mang chéng thim Polyurethane cao cip, dang long, thi
cong nguoi, khong co mbi ndi, c6 tinh nang dan hoi cao, bam dinh tot, béao vé bé
tong va chong lai sy xAm nhap cia nude. Greenseal 5000 1a hop chat mot thanh
phan, gdc bitum bién tinh polyurethane.

Greenseal 5000 1a 16p mang chéng thAm déo, c6 d6 dan hoi cao, do d6 duoc

thiét ké chuyén dung cho nhiing vi tri chdng thim can su co gian linh hoat nhu: 16p
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pht bé mit, 16p gitra hai 1an bé tong, twong ngoai vira, bé tong ting ngam, ham
ngam. ..

1.Céc van dé vé bot khi hodc cac 18 dinh s& giam khi st dung Greenseal 5000,
vi hoi am trong mang cho phép bot khi thoat ra ngoai.

2.D& bao hanh: Khi thoi gian bao hanh yéu cau trén 5 ndm - 10 nim, c6 thé d&
dang lam sach 16p Greenseal 5000 va phu 1én 16p thir hai (16p nhic lai).

3.Khic phuc vét nut, ran: Greenseal 5000 khéc phuc va lam kin dugc nhiing
vét ran nut, k& nit.

4.D6 bén : Greenseal 5000 13 16p mang chdng tham déo, c6 do dan hdi cao.

Quy trinh thi céng:

- Bé mat bé tong phai ciing, sach, khd, cac ti thép phai dugc cat bo. Nhiing vi tri
bé mat con thd rap, go ghé, cac goc canh, ¢b dng, mang xéi,... can duogc xir Iy hoidc
tram trét lai bang hon hop cat: xi mang theo ty 18 1:4 day 25mm. Vira méi can duoc
bao dudng va phai dat it nhat 7 ngay tudi truéc khi thi cong Greenseal 5000.

- B& mat bé téng can duogc Kiém tra dam bao khdng cé vét nat, va da xu ly cac
vét ndi két cau, cac khe co gidin va cac bong rd.

- Sau khi xur Iy bé mit, thi trwdc hoic trong qué trinh thi cong, tat ca cac bui,
ban va cac chat gay 6 nhiém khac phai dugc loai b bang choi quét hoac tét hon 1a
bang may hat bui.

- Kiém tra toan bo bé mat cua bé tong da duoc bao dudng du it nhat 14 ngay
trudc khi &p dung bat ky viéc thi cdng nao cé thé duoc thuc hién.

- Greenseal 5000 thich hop cho viéc thi cdng bang tay, ding bay, cay lan (roller)
hoic choi quét, dung duoc cho ca bé mit dang va bé mat ngang. Co thé dung vat liéu
truc tiép do ra tir thing dung ma khéng can khuay tron truéc.

- Binh mac 1kg/m? dugc d6 day trung binh cia mang la 1mm.

- Giita cac 16p mang nén chong mi nhau 50mm.

- Néu thi cong qua dém, cac vi tri goc canh va giap mi nén thi cdng Greenseal
5000 chong mi 1&n nhau it nhat 200mm.

- Lop bao vé ngoai: (xi mang/ cat theo ty I¢ 1:4 day 50mm), khi I6p mang
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Greenseal 5000 d3 thi cong hoan thién, né can duoc che phu boi mét 16p vira bao
vé cang sém cang tét, co thé 1a sau 3 ngay lam viéc. Khong nén dé 16p mang tro bé
mat qua mot thang. Nén phu maot 16p vita xi mang/ cat theo ty 1& 1:4 day 50mm dé
bao vé I6p mang chdng tham.

3.1.2 Chéng thim bang Asphalt

Asphalt gdm c6 2 loai: Asphalt néng - HRA (Hot Rubberized Asphalt) va
Asphalt ngudi - CRA (Cold Rubberized Asphalt) [9].

Asphalt néng giéng nhu mot loai keo néng chay. Trang thai nguyén thé ciia no
& thé ran nén can phai duoc nau chay ra trude khi st dung. Nhya asphalt cao su hoa
duoc tao ra dudi dang nhiing phién 16n, sau d6 duogc nau chay ¢ nhiét d6 >204°c va
duoc tron déu cho dén khi dat dugc do sanh can thiét, sau do duogc phun 1én bé mit
can chdng tham véi d6 diay mong mudn. Khi ngudi, nd sé tao nén mot 16p mang
chdng thdm bén chic, bao phu qua cac vét nit.

Mot nhuoc diém rat 16n doi v6i loai nay 1a sir dung nong vi vdy rat nguy hiém.
Vi vay Asphalt ngudi da ra doi.

Asphalt nguoi duoc ap dung dbi véi bé mat bé tong da dat cuong d6 hodc d6i
v6i bé mat bé téng vira méi d6, nd giup cho bé tong khong bi bc hoi nudc trong
qua trinh ngung két va thuy hod xi mang. Phu hop véi cac cong trinh ludn phai
ngap trong nudc.

Polimer modified asphalt 1& mot hdn hop goém asphalt, dung mdi va cao su
polimer dugc pha tron tai thoi diém san xuat. Viéc bo sung cao su polimer VAo
trong asphalt 1am tang thém gié tri sir dung ctia san pham. N6 giai thich 1y do tai sao
cac nha san xuat san phim chéng thdm va tim lop di tron cao su va asphalt vao véi
nhau tir nhitng nam 1970. Va tir day, vat liéu asphalt polimer da trd thanh san pham
chéng tham chu yéu ctia nhimg nam 1980. Viéc thém polimer vao s& lam tang thém
tinh bén déo thong qua cac tri s6 sau:

+ D¢ dan dai: 800 -1000%

+ Bao phui cac vét nirt co dén (d6i véi cac vét nit < 0,25mm)

+ Han ché hién tugng dinh udt ctia nudc (ngan chan viéc nude tham 1én cao)
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+ C6 kha nang tu han gan
+ Khong doc va khong ¢ chat hitu co bay hoi.
Bén canh do, cao su léng 1a mot loai asphalt & thé nhil tuong c6 dac tinh bam
dinh khac thuong, kha nang dan dai 1én dén 1300% va kha ning phuc hoi 1a 95%.
C6 kha nang chdng nhiét va chéng dam thing.
Cé céc loai sau: Daclar™, Drylar™, Vezlar™, Zavlar™, Voxlar™,
1 Concrete structure (Cau triic bé tong).
2 Fillet (Bo goc).
s Brush applied Zavlar™ (Quét Zavlar™ bing [ T
chdi).

4 Reinforcing strip of the impregnated geo textile

(Tang cuong 16p vai dia k¥ thuat).

5 Brush applied Zavlar™ (Quét Zavlar™ bang
chdi).
6 Spray applied Drylar™, thickness of 2,0 mm (Phun Drylar™, chiéu day 2,0mm).

Hinh 3.2: Minh hoa vé si dung asphalt trong chéng tham.

Ung dung:

Asphalt duge sir dung trong cac trudng hop chéng tham, chéng dn mon va hoa
chat. Tuy nhién, vi 13 chit c6 kha ning hdp thu ning luong cao nén khi sir dung
asphalt doi voi bé mit thuong xuyén tiép nhan anh nang mit trdi, s& tao ra nhiét nong.
Ap dung cho chéng tham thuan, tuy nhién khong dung chéng thdm mit trong bé nudc.
Khong phu hop cho méi truong qua néng hodc qua lanh, asphalt dé bi nong chay &
nhiét 46 >50°c va don & nhiét do <5°c.

Thi cong:

Asphalt dugc sur dung dé quét, 1an hoac phun

Bé mit nén duoc lam sach, kho rao. Nhiing khu vuc khong bang phang, 16 phai duoc
xtr Iy va tram khit trude khi chéng thim. Nhimg mach ndi ciia bé tong can duoc 1am bang

va khong dugc cd vét niit. Viée xur Iy bé mat s€ dong vai tro quan trong trong viéc quyet
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dinh hiéu qua cia phuong phap chong thim nay.

Chen cat sach
[ B3t g&m chat

Fa dtd

v

Bét nén dam chat

Hinh 3.3: Chi tiét chong tham mdt ngodi tiong ham bang Asphalt

Hinh 3.4: Phun asphalt 1&n bé mat twong ham.

3.1.3 Chéng thaim bing gioing cao su truong né

Sika hydrotile CJ- Type 1a mot san phiam bién doi hoa hoc cta cao su ty nhién

két hop véi cac phan tir hydrophilic c6 kha ning ngdm nude. Viée két hop ndy 1am

cho Sika hydrotile CJ- Type truong né c6 kiém soat khi tiép xtc vdi do am va

nuéc. Sika hydrotile CJ- Type duoc str dung nhu mot chat chéng thim da hiéu qua

don gian va kinh t& dung cho cac mdi ndi thi cong duoc hinh thanh tai cong trudng
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[9,10].

Uu diém:

Bén canh hiéu qua ma cac chit chong tham khe thong thudng. Sika hydrotile
CJ- Type tu truong nd khi hit nudc s& truong nd 1ap day nhimng k& hd cua khe két
ndi bé tong phi hop voi cac khe hd khac nhau do d6 ¢ tinh chdng thAm tuyét hao.

Sika hydrotile CJ-type c6 tinh hat nudc do do s€ tao nén ap luc tu truong no va
chan kin nudc dé dat hiéu qua tram kin.

Thi c6ng Sika hydrotile CJ-type thi cong rat dé vi n6 nhe va duogc lip dit sau
khi thao van khuon.

Sika hydrotile CJ-type duoc phii mot 16p tri hodn su truong nd dé bao vé san
pham sy anh hudng cuia trong bé tong mdi do va truong né trude khi bé tong ninh
két.

P 1

v, in

flil

Hinh 3.5: Hinh anh Sika hydrotile CJ-type sau truong no .
Bé tong thi cong tai cong trwong
C6 thé thi cong sika hydrotile CJ-Type Ién trén bé mat phang cua I6p bé tong
thir nhat ma khong can cac duong rdnh ma phai dam bao duoc ¢ dinh & chinh giita

bé day cua bé tong bang chét két dinh va dinh bé tong.
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Hinh 3.6: Ldp dat Sika hydrotile CJ-type tai mach ngirng thi céng.

Khi bé mit bé téng 16p tht nhat chua phang nén ding mot miéng van 1am
phang trudc khi ninh két hoic 1am phang mat bang chat két dinh nhu sikaflex®
11FC.

Bé tong dc sin

Lam sach bui bun va dau ma bang ban chai sét trude khi két ndi sika hydrotile
CJ-type voi sikaflex®11FC. Noi chung khong nén ding dinh bé tong dé dinh vi
sika hydrotile CJ-type.

Pé dat két qua tét nhat nén thi cong sika hydrotile CJ-type 1&n bé mat phang dam
bao d6 dinh tot. Nén bao phu bé tdng ¢ ca hai mat tdi thiéu 1a 80mm.

Sika hydrotile CJ-type c6 thé thi cng truc tiép 1én mat phang hay duong rénh
bé tong dugc duc trudc.

Tao dwong ranh

Khi lap van khuén cho lan d6 bé tong tha nhat nén tao mot dudng ranh dé dat
cho sika hydrotile CJ-type bang cach dan xép cac thanh nep trén van khudn ¢ mat
bé tong.

Néu khéng st dung van khubn cho mat bén cua khe dat mot thanh gd hoic
mét thanh mdp nhua poly-etylen/polystyren c6 ciing tiét dién nhu loai CJ Ién trén
bé mat bé tdng thir nhat va tao ranh dé dit sika hydrotile CJ-type.

Khe néi
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Chiéu dai cua sika hydrotile CJ-type c6 thé bang cach ndi ddi dau .

Vi tri tiét dién cua sikahdrotile CJ-type c6 vai 16 hdng nén cac méi ndi phai két
dinh can than dé tranh nudc tham nhap vao.

Pé két dinh vao khe két néi sir dung sikaflex®11FC.

Két noi
Lam sach bui, dau nhot ...khoi bé mit trude khi thi cong. Thi cong dé chat két
dinh I&n bé mat bé téng thi nhat

Dung sikaflex®11FC nhu 1a chat két dinh. Cho gdi sikaflex®11FC vao trong
sing bom sika. Cat bo dau goi sikaflex®11FC gan voi bom va thi cong
sikaflex®11FC Ién nhitng noi s€ dan sika hydrotile CJ-typeleen trén
sikaflex®11FC vira mai thi cong.

Trong mot sb truong hop can gitt nguyén ap luc nén trong subt thoi gian cho
sikaflex®11FC kho cung.

Ung dung:

C6 d6 bén tbt va khang céc hoé chat gay 6 nhiém méi truong. N6 cé thé hoat
dong tét trong nhiéu diéu kién khac nhau nhu: nudc bién, nude xi mang. Vit liéu
nay khong chira bt ki chat doc hai gi ciing nhu kim loai nang, né hoan toan an toan
cho moéi trudng, Dung chéng thdm tai cAc mach ngung, khe néi bé téng, khe ndi
giira tuong va san bé chira, cac khe co dan.

Ngoai ra mot so loai giodng cao su truong né khac con duoc tng dung trong

mét s6 truong hop chdng tham dng duong ong ...

———

AR (TR

Mach ngirng Mach ngirng

Hinh 3.7: Ldp ddt gidng cao su trieong né chong tham
mach nging va dwong ong.
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Luu y thi cong va gi6i han

Sika hydrotile CJ-type khdng phai 1a vat liéu dung dé tram khe co gidn va
khong dugc ding cho muc dich nay dé tranh bé téng bi nit do ap luc cua sika
hydrotile CJ-type , can bao phu quanh cac mit sika hydrotile CJ-type 16p bé téng
tbi thiéu 1a 80mm va sir dung thép gia cd.
3.1.4 Chéng tham bing bing cin nuwéc

Greenseal Waterstops dugc ché xuat tir PVC dic biét. Ching mém, déo va
linh hoat. Khong chiu tac dong ctia hoa chat, khong chira céc vat liéu c6 thé bi phan
huy béi nude, kiém, axit, ozon. Khong bi bién doi chit lugng ngay ca khi bi bé
cong va gap nhiéu lan. Thich Gng véi su thay doi nhiét do tir -1°c dén +80°c. D&
dang lap dat bang thu cong, c6 thé udn gap theo cac dang hinh thé cta két cau ("T",
"X", "V"). Puoc dong goi trong cudn va co thé ndi lai v6i nhau bang cach gia nhiét
[8,9].

Két cau bé tong chi kin nude khi c6 bang can nudc waterstop lap dit vao cac
khe ndi cua chung. PVC waterstop duoc thiét ké dé cho phép gidn nd va nhiing
chuyén dong khac. Hiéu qua cua viéc chdng thim bang PVC waterstop phu thudc rat

nhiéu vao k¥ thuét 1ap dat va su lién két cta bé tong xung quanh.

B e e ]
0150 H-l-o—l-l-‘ i
: 150 mm I V250 [Pt e |
0200 H-l-l—o—-l-t-i-‘ l 250 mm ;
‘ 200 mm I V200 |. Jamtme ottt lj
0250 .—H—.—|—°—|—H—t—' 0 me
L ]

250 mm 1T et

Hinh 3.8: Hinh dnh mét sé logi bang can nudée thirong sir dung trong chong tham
tang ham cong trinh xay dung.
Ung dung:
Bing can nudc PVC waterstop dugc ang dung phd bién cho chdng tham hé boi,
tai cac vi tri khe co gidn, mach ngung thi céng, hé thang may, tudng chan tang

ham...
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Hinh 3.9: Ung dung bang can miede trong chong tham

mach ngung bé tdng
3.1.5 Chdng thim bang phu gia chdng thim cho bé tong, vira
O Viét Nam phu gia chéng tham cho bé tong, vita duogc nghién ctru tir nhiing
nam 60 cta thé ky trudc va ngay cang phat trién v6i chung loai twong ty nhu nhimg
nude khac. Noi chung cac san pham phu gia chdng tham cho bé tong, vita & Viét
Nam di budc dau duge ché tao & quy mo coéng nghiép va c6 chét luong tot. Cac san
pham déu dugc cong bd theo tidu chuan co s& , nganh va phu hop véi tiéu chuin

quoc te.

ANTI-LEAKAGE
SOLUTION

Hinh 3.10: Phuy gia chong tham bé téng
Phu gia chong tham:
La loai phu gia dé giam muc d6 truyén din hoi nuéc am tiét ra trong dang
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I6ng hay hoi nudc tir trong bé tong hay di qua bé tong. Cac loai phu gia nay thuong
bat ngudn tir cac loai vat liéu hat nho c6 tinh pozzolanic nghia 1a nd c6 thé phan
tng voi hydroxide canxi dugc giai phong tir su thuy hoa xi ming dé tao ra mot
thanh phan c6 tinh xi miang chén vao céc 16 trong.

Phu gia chong tham cd thé tao dudi dang bot, hd hay dang long va co thé chua
vat liéu lap kin 16 rdng hay vat liéu ky nuéc. Céc loai vat liéu chinh trong cdp hang
vat lidu 1ap kin céc 15 rdng la: silicat ctia soda, nhom sunfat hay kém sunfat, nhdm
clorua va kém clorua. Pay 1a nhiing chat lap kin 15 rdng rat linh hoat vé mit hoa
hoc. Hon nira, ching ciing lam ting toc do ninh két cua bé téng va vi vay tao cho
bé tdng tinh chéng tham tét hon ngay & giai doan dau. Nhitng vat lidu 1ap kin
khong linh hoat vé mat hod hoc nhu d4 phan, v.v... thuong dugc nghién rat min.
Téc dung chinh caa chdng la cai thién tinh dé thi céng va giam lugng nudc khi tinh
dé thi cong di dinh. N6 lam cho bé téng dic chac va co ban la chéng thim. Mot sé
loai phu gia khac c6 thé chtra Butyl strearat cao cip hon xa phong nhung lai khong
c6 tac dung tao bot. Butyl strearat cao cAp hon xa phong va 1am viéc nhu mét chat
Ky nudc trong bé tong

Cac loai dau khoang khéng co chat béo hoic 1a dau thyuc vat ciing dd duoc
ching minh 14 rat c6 hiéu qua trong viéc ché tao bé tong chong tham.

Viéc san xuat bé tong co do tham thap hay cao phu thudc rat 16n vao viéc do
bé tdng mot cach dong déu cd thanh cdng hay khdng. Mot chit nao d6 ma lam ting
tinh déo cua hdn hop da cho ma khong gay tac dung ¢ hai hoac han ché hién tuong
ri nudc va vi thé giam dugc sé 15 rdng trong bé tong, thi cling duoc coi 1 phu gia
giam tinh thim, cac chat cuén khi ciing dugc coi I thudc loai ndy vi chdng 1am
tang tinh dé thi céng, tinh déo cua bé tong, gop phan lam giam lugng nudc va hién
tuong ri nudc trong bé téng.

Phu gia chéng tham dugc sir dung cho:

- Moi ung dung doi hoi chdng tham cho bé tong nhu tudng bao va san, bon
chuta, dng nuée, duong ngam, silo va hd chia.

- Bé tong khdi va gach.
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- Panel va vira trat nghéo xi mang.
- Tuong bao va nén cac bon chira - Cac ciu két bé tong doi hoi 16p trat mat,

gach 16t hoac son 16t.

ﬂé S A A _Squocthan
Hinh 3.11: Si dung phy gia chéng thdm GS-100 tai tram trén bé tong
Phu gia Ky nwéc:

La c4c phu gia cai thién tinh chéng thim nuéc dudi &p luc cua bé tdng va
chéng am bang cach ngan su hap phu mao quan trong bé téng.

Cac chat ky nudc, bao gom cac hon hop cia cac nguyén lidu sau:

- C4c chit bot min (kieselguliv, bentonit, voi béo, nhil twong cua chat déo).

- Cac mudi axit béo (sterat - oleat...)

- Céc chat 1am déo (polime, lignosulfonat)

- Céc san pham khac (sulfat nhém, chat keo né phong cé goc tao bién)

- Céc chat tang nhanh dong ctmg: clorua, xut,.. trong trudng hop mot trong cac
san pham 14 mot chat cudn khi hoac mét chat 1am cham dong cung.

Cac chat ky nude tac dong truéc hét vé mat vat ly 1 bit cac 16 réng va cac ong
din nho hon vao cac hat rat nhd ma ching chua, hoic 1a vao cac san pham két taa
hoac né phong. Nhung cac chat ky nudc chi ¢é thé bit duoc cac 16 rdng, néu ching
tuong doi nho. Ching khdng thé 1am kin dugc cho mot loai bé tong xau, phéi hop
khong tét, 6 nhitng 16 rdng I6n hozc nhitng chd khong dong nhat.

Céc ung dung chinh caa phu gia Ky nudc nhu sau:

- San xuét bé tdng cua céac cong trinh thuy loi: bé chira, bé nudc, kénh dan, bé
boi, twong mong, chd chira nudc, sild;

- San xuat vira chéng tham: I6p phu (ban céng, ham, gara, cau, san nha cong
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nghiép,...);

- San xuat vira trat mat ngoai, mdi ndi caa khdi xay, 16p pha cua éng dan céng,
tuy nen.
3.1.6 Choéng thim bing keo chong thaim
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Hinh 3.12: Keo chong tham CT-02.

Keo CT-02 1a san pham chéng tham hé tron xi miang gbc polymer. Khi tron
keo v6i xi mang tao thanh hon hop chong tham, hdn hop chéng thim nay khi quét
hodc lang 1én bé mat vat liéu voi do két dinh 16n, dong thoi cho kha ning chéng
tham hiéu qua rat cao [10]. Trong céc loai vat liéu chong tham, san pham ndy mic
du thi cong don gian, gia thanh ré nhung lai chdng thim hiéu qua cuc ky cao.

Uu diém:

- Lién két chac vat liéu, tao thanh khoi dong nhat.

- Tang tudi tho cua vat liéu.

- Tang kha nang chéng tham dé lién két bé tong cii va mai.

- Chéng nam moc, réu bui.

- Tang d6 bén vat liéu.

- Chong nut, tang d6 lién két cho bé tong.

- Xtr 1y triét dé vét ran nut.

- Bugc dung cho nhiing noi c6 ap luc nudc 16n.
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- Thi cong don gian.

Ung dung:

Keo chdng thim CT-02 dugc dung dé chdng thim cho cac noi nhu:

- Chéng tham ngugc tuong ding.

- Chéng tham tang ham.

- Chéng tham san mai, ban céng.

- Chéng tham san vé sinh.

- Chéng tham hé thang may.

- Vira trat tuong.

3.1.7 Chéng thim bing héa chit vé co

Chat chéng thdm vo co 14 loai chong thdm tinh thé 16ng men sinh hod ¢ tic dung
tham thau, an su vao bé tong, tram bit cic mao mach dé khang nudc.

Pay 1a mot phuong phap méi ¢ Viét Nam, sir dung vat liéu goc xi ming ap
dung truc tiép 1én bé mat bé tong, vat liéu nay duoc chi dinh dung cho céc ciu tric
chtra nudc, hodc thuong xuyén tiép xuc véi nudce, hay nhitng vi tri, hang muc
khong chiu nang truc tiép, c6 kha ning tham thau két tinh trong bé tong, diéu dic
bi¢t cua cong nghé nay la vat li¢u c6 cac hoat chit tac dung voi hoi am trong cac
mao din cta bé tong, tir d6 tham thiu vao cdc mao din nay, qua trinh tuong tac
kich hoat lién tuc gitra vat li¢u va hoi am trong mao dan cua bé tong van dién ra
trong vai ndm sau khi &p dung vat liéu, mot s6 loai vat liéu dang nay c6 kha nang
xuyén sudt ban bé tong day 25-30cm trong vong 2-3 nam. Vi vay, chiing ngin chin
dugc nude tir hai chiéu thuan va ngugc. Thong thudng nguoi ta dung phuong an
nay chdng tham theo chiéu thuan cta cic cong trinh ngam, nhung khi khong tiép
xtc dugc voi mat thuan, thi ¢ thé dung chéng thdm ngugc cho cac hang muc do
nhd vao tinh ning tham thau cua vt liéu ndy. Va ciing chinh nhd vao co ché tham
thau nay cia vat liéu ma né c6 kha nang chén lap cac vét nut tir siéu nho cho dén
vét nit 1/8 inch. Do vat lidu nay c6 goc 1a xi mang, nén tuong thich tuyét dbi véi
cac loai vira trat hoan thién, trang tri, khi ding cho céc cdu tric xay dung ting ham.

GREEN SEAL 200:
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La vat liéu chong tham theo cong nghé xir Iy bén vimg, gbc xi ming, co kha
nang tham thau két tinh trong bé tong, chuyén dung cho cic hang muc ngam, cd
kha nang ngin chan nudc tur hai chiéu thuan, nghich. Pugc dung trong tat ca cac
cAu tric chtra nudc, ma khong chiu tac dong truc tiép cua mat troi. Khong an mon

thép gia cb.

 —— -
v i - .
-
Hinh 3.13: Hoa chdt chang thadm GS-200.
Green seal 200 c6 thanh phan chinh cau thanh tir gdc xi mang poocling, thach

anh d3 qua khau chon loc ki ludng két hop cung héa chat hiéu luc (bi quyét cong
nghé ) [10]. Khi duoc pha tron voi nuéc sach theo mot ty 18 tiéu chuan s& cho ra

mot loai vita déo chéng thim gdc xi miang hoan hao.

Hinh 3.14: Thi cdng chong tham GS-200 trén céng truong
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Hinh 3.15: Mao ddn trong bé téng chira xit Iy GS 200.

) Tomated - Al T ¢
s » , - -

- : i e
7 ngay sau khi xu ly 24 ngay sau khi xt ly
Hinh 3.16: Mao dan trong bé téng khi xiz Iy bang GS 200.

C6 thé thi cong rai trudc, rac va xoa mat khi hoan thiét bé mat bé téng trong
khi d6, quét hodc phun Green seal 200 (d3 pha tron véi nuéc sach) thi 16p vat liéu
nay khong don gian chi 1 16p che pha ngoai bé mat ma hoa chat c6 hiéu luc dic
biét ctia Green seal 200 két hop vai hoi am tao thanh mot mang tinh thé linh hoat
bit kin cac mao dan - k& ho (cho di 14 siéu nho) cua bé tong. Nhu vay vat liéu ludn
tén tai va tré thanh mot bo phan khéng thé tach roi cua bé tong. Ciing do kha ning
Xuyén thim cao dudi vai trd cua hda chat hiéu lyc ma Green seal 200 da duoc &p
dung dé xur ly chong tham theo ca hai chiéu thuan va nguoc.

Ung dung:

- C4c loai bé chtra néi hoidc ngam, hd chira nudce sinh hoat.

- Bé xir Iy nuéc thai, nha may nudc, hd boi, tang ham, ham thang may.

- Buong ham giao théng, ham thay dién, thay loi...

- Khdng &ng dung tai cac hang muc tiép xuc truc tiép véi nang.
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3.1.8 Chdng tham bang bién phap thi cong- Str dung dung dich giir thanh

Khi xay dung cac cong trinh ngdm bang phuong phép tudng trong dat thi van
dé chdng thim co6 ¥ nghia dic biét quan trong. Thuong thi dé lam 16p ngin nude
cho tuong thi hay st dung bé tong phun hoac vat li¢u dugc ché tao tr bitum. Tuy
nhién phuong phap nay kha thi d6i véi tuong hdm dugce xdy dung theo phwong
phap tir duédi 1én. D6i véi truong hop tuong duge thi cong trong dat theo kinh
nghiém xay dung thi cach ngin nudc tot nhat va tin cay nhat do 1a tao ra mot 16p
dat sau twong duoc keo hoa bang vita sét keo min (chéng tham thuan).

Vita sét nam &trong hd dao thdm vao trong 16 rong va khe nut ciia dat, tao nén
mot mang keo day 2-5mm. Su tdc dong twong hd cua cic loai hat sét lo lung trong
nudc voi cac hat dat tao nén sy lién két vé mit 1y hoa giita cac hat ndy. Su tac dong
tuong hd d6 duoc goi 1a sy keo héa. Trong qua trinh xAm nhap cta vira vao dat, toc
d6 chuyén dong ctia vira giam dan va dén mot mot do sdu nao d6 thi ngimg han.
Khi vita & trang thai tinh s& tao nén trong 18 rong ctia dat mot ciu tric méi 1a keo
cOn & trén mat cua dat 1a mot mang sét.

Chiéu day cua 16p dat duoc keo hoa phu thudc vao chiéu siu hao, cac dic tinh
co 1y cua dt va tinh keo min cta vita. Vi du nhu ¢ dd sdu 3m ké tir mit trén cua
vita dtrong hao khi khong c6 nudc ngam, chiéu day 16p keo hod trong cudi soi dat
dén 1,5m, trong cat 1a > 8cm. Trong cudi soi hé sd tham 1a £, = 10-lcm/s; Sau khi
xtr 1y bang vita bentonite hé s6 tham giam xudng dén tri s6 3,24.10-6¢cm/s c6 nghia
1a ¢6 thé xem nhu khong tham nuéc.

Tinh chét ctia keo sét va dat sau khi d duoc keo hoa trude tién phu thudc vao
tinh chat keo min cta né. Viéc tao nén mét mang chéng tham nhu vay la co thé néu
ta sir dung cac vita c6 chat lugng cao; khi d6 cac hat sét s& khuéch tan, ép chit vao
nhau va gitra chung tao nén sy lién két keo bén va hoan toan khong c6 nudc tu do.
Cac 16 rong cua dét chiu luc s& duogc lép dﬁy kin béng keo cua vita sét va thuc té 1a
tao nén mot 16p chéng thdm tir dat da keo hoa. Viéc str dung vita chét luong thap co
trong luong riéng thap 1a dé giir 6n dinh cho thanh hd dao, con viéc tao thanh mang

sét khong thadm nude va su keo hoa dat 1a khong thé xay ra.
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Tir nhitng thuc té trén ta ¢ thé 4p dung tinh chat keo hod cua dat bang vita
keo min dé thi cong chéng tham cho twong ham duoc thi cong trong dat. Nhu ta di
biét cong nghé thi céng coc khoan nhdi ciing sir dung bentonite dé gitt thanh hd dao
trong qua trinh thi cong dao dat. O day van dé duoc dit ra 1 an toan cho thanh hd
dao 1a chinh vi thé loai vita sét sir dung chi can cé trong luong riéng 16n hon cia
nuéc dé can bang voi ap luc nude do nude giy ra va nd co tac dung giit thanh hd
dao khong bi sut 16. Trong qua trinh dao dat bi 13n vao vita sét gay ban vira vi thé ta
phai ta phai loc thu hoi vita va dung lai nhung du sao thi vita ciing khong thé sach
trong qué trinh thi céng dugc nén sau khi da thoi rira day hd dao nguoi ta tién hanh
thay vita cii br?lng vita sach véi muc dich tao cho khoi bé tong do khong bi lan tap
chat trong dung dich bentonite. Pé chdng tham cho tudng trong dat khi dao hao
xong ta dung vita bentonite loai chit lugng cao dé tao ra mot 16p dat sau tudng
dugc keo hoa va trén bé mit cia 16p dat dugc phu mot 16p mang keo day tir 2 -
5mm. Chinh 16p dat keo hoa va 16p mang nay s& ngan khong cho nudc tiép xuc voi
khdi bé tong tuong. Mot khi ta da sir dung loai bentonite nay thi viéc thay thé vira
cii bang loai vita sach co thé 1a khong can thiét ma ding ngay nudc dé thay thé, nhu
vy chat luong bé tong cua tudng s& dat chat lugng cao hon va lac nay bé tong
duoc thi cong dung theo "D bé tong trong nudc”.

Pé sir dung ti da kha ning cua sét dé chong thim, nguoi ta da nghién ciu dé
diéu chinh cac thong sd cta ching trong qué trinh san xuét, viéc diéu chinh nay sé
mang lai hiéu qua kinh té t6i cao. C6 mot s6 bién phap dé diéu chinh vita sét nhu
phuong phap co khi, phuong phap si€u am va phuong phap hoa hoc.

Phuong phap co khi nham dat t6i da su khuéch tan cua sét va 1am sach vita
khoi cac tap chat khi dao hao. Viéc xtr li bang phuong phap co khi cha yéu 1a 1am
khuéch tan pha ctng thanh cic hat nhé nhét lam cho chung c6 kha ning chdng
tham cao, do keo hoa ciing duoc nang 1én.

Phuong phap siéu am thuc chat 13 tac dong vao vita cac dao dong dan hodi dé
tao ra cac bot khi, cac bot nay s€ tao ap luc 16m lam tang cuong dod cia cac qua trinh

ho4 ly, tao nén céac cau trac 6n dinh toi1 da.
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Con xtr Iy theo phuong phap hoa hoc 1 ngudi ta dua vao mot sd loai hod chat.
Néu nhu dua vao trude khi dao hao thi goi 13 xir Iy 1an dau, con néu nhu trong qua
trinh thi cong dua vao dé gilt nguyén hodc thay d6i tinh chat cua vira thi goi 1a xir
Iy phu thém (xtr 1y bo sung). Ta c6 thé chia hoa chit 1am 2 nhom: nhom ho4 chat
tao mang (chat dién phan kiém) va nhom hoa chit 6n dinh nhu cac hod chit hoat
tinh bé mit, cac keo bao vé chéng thdm. Céc hoa chat nay hép thu 1én bé mat cua
cac hat sét, tao nén xung quanh ching mdt mang chan co hoc ngin cach sy xam
thuc cua cac hat sét.

Tuong trong dat thuong dong vai trd 1a tuong cua tang ham, vi vy ngoai viéc
tao 16p ngin nudc phia ngodi tudng bang virta bentonite nguoi ta con phai xu 1y
phia trong tuong bang cac loai vira chong thAm. Nhu di trinh bay & phan trén dé
chéng tham cho tuong ta dung céc loai vita khac nhau nhu SIKA-TOP 141, SIKA
101 HD, IGOLATEX va SIKA FONDATION B va nhiéu loai khac cta cac hang
nudc ngoai.

3.2 Chong thaim cho mot s6 két cau dién hinh ting him cong trinh xiy dung
3.2.1 Chdng thAm mach ngirng thi cong
3.2.1.1 Thi cong chong tham mach ngirng truwéce khi thi cong

a/ Thi cong bang can nwéc:

- Pit Sika Waterbars hodc bang can nudc & chinh giita cu kién thép. C6 thé
sit dung van khudén 2 phan (tach ra). Phuong phap nay cho phép mét nira Sika
Waterbars hodc bing can nudc nhd ra ngoai trong khi ntra con lai s& duoc do bé
tong. Sika Waterbars hodc bang can nudc s& dugc gitt chit gitta cac van khudn gin
vao cbt thép.

- Trén Sika Waterbars hoic bing cdn nuéc c¢é nhing 16 nho, cac 16 nay sé& dinh
vi Sika Waterbars hodc bang can nudc vao cdt thép bang ddy kim loai va nho do
dam bao Sika Waterbars hodc bang can nudc khong bi dich chuyén trong qua trinh
bé tong.

- D6 bé tong giai doan dau Sika Waterbars hoic bang can nuéc chi thyuc hién
tinh nang ctia minh khi ca hai mat déu nam sau trong bé tong. Phai dam ky dé tranh

bé téng bi rd t6 ong.
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- Po sét cua bé tong khong dugc quéa déo hoic qua cing va cdt lidu co thanh
phan c¢& hat thich hop.

- Can than khi d6 bé tong twoi ¢ nhitng noi gan Sika Waterbars hoic bang can
nuéc néu khong Sika Waterbars hoic biang can nudc phai chiu &p luc caa bé tong
tuoi chang han mot dau co thé bi gap lai, Dé tranh tinh trang nay ap luc bé tong &
hai bén Waterbar phai bang nhau.

- P6 bé tong giai doan hai can can than khi thao d& van khubn & chung quanh
Sika Waterbars hoic bang can nudc. Phan cudi cua Sika Waterbars hodc bang can
nuéc phai duoc kiém tra can than tranh khong bi rd to ong & diém dung, néu can
thiét phai stra chita. Phai 1am sach phan bé tong bi vuong vii trén Sika Waterbars
hoic bang can nudc tir dot dd bé tong dau. Quy trinh thi cong tiép theo thyuc hién
nhu & giai doan dau.

- Dung dao han dé tién hanh viéc han Sika Waterbars hoic bing can nudc tai
cong truong. D6t nong cuing IGc hai méi han bang hai mat dao cia dao han cho dén
khi Sika Waterbars hoic bang can nuéc tré nén chay déu. Ly dao han ra va ngay
lap tirc ghép hai dau méi han lai voi nhau. Gitr chat mbi néi cho dén khi PVC bi dot
néng chay khi ndy nguoi va ran chac lai.

- Kiém tra xem méi ni c6 bi hé hoic khdng hoan hao. Han lai néu can.

- Hu hong c6 thé xay ra néu vét cat khdng bang phang, khong da do nong, bi
bui,...

- Trudc khi d6 bé tdng can xem xét can than cac méi néi, chd udn, sy khac biét
vé cao do...

- Ludn ludn tuén tha theo cac chi dan ghi trén bao bi hay nhan hiéu.

b/ Thi cong bang trwong né .

- Piéu kién cua mat bé téng thir nhat. Bé téng thi cong tai cong truong co thé
thi bang truong nd (thanh thuy truong): Hyper Stop DB 2015 hoac Sika Hydrotite
CJ 1én trén bé mat phang caa lop bé téng thir nhat ma khong can cac duong ranh
ma phai dam bao duoc cb dinh ¢ chinh giita bé day cua bé tdng bang chét két dinh
va dinh bé tong.
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- Khi bé mit bé téng 1op thir nhat chua phang nén ding mot miéng van lam
phang trudc khi ninh két hodc 1am phang mat bang chat két dinh nhu sikaflex
11FC.

- Bé tong duc san: 1am sach byi bun va dau m& bang ban chai sat truéc khi két
ndi bang truong nd (thanh thuy trrong): Hyper Stop DB 2015 hoic Sika Hydrotite
CJ véi sikaflex11FC. Néi chung khong nén dung dinh bé tong dé dinh vi bing
truong nd (thanh thuy truong): Hyper Stop DB 2015 hoac Sika Hydrotite CJ.

- Pé dat két qua tét nhat nén thi cong bang truong nd (thanh thay truong):
Hyper Stop DB 2015 hoic Sika Hydrotite CJ I&én bé mit phang dam bao d6 dinh
tot. Nén bao phu bé téng & ca hai mat téi thiéu 1a 80mm.

- Bat ki sy khac biét trong mirc cho phép nay phai tly thudc vao cuong do bé
téng va cdt thép duoc sir dung.
3.2.1.2 Thi cong chong thim mach ngirng sau khi thi cong

Trong cac cong trinh xay dung nhu cic bé chua, hd thang may, ting ham...
Thudng xuyén bi thAm thong qua mach ngimg. Cac nguyén nhan chu yéu dugc xac
dinh nhu sau:

+ Chat luong thi cong tai khe co gidn va mach dimg khong tt, khong c6 bang
can nudc PVC Waterstop hodc thanh cao su trrong nd tai cac mach dung thi cong.

+ Bé mit bé tong bi rd.

a/ Phwong phap thi cong mach ngirng thong thudng.

- Kiém tra mirc d6 thAm ctia mach ngimg.

- Puc ranh tai duong thAm mach nging sdu tir 3 — 5 cm. Véi cac diém bé tong
bong rdng thi duc sdu hon (Véi cac diém c6 nudc ro ri thi thuc hién thi cong
phuong phap bom keo ap luc cao dé day nudc trudce khi thi cong chdng thim mach
ngung).

- V¢ sinh that sach ranh béng may phun nudc ap luc cao, chdi hodc may thoi
bui cdm tay (1am sao sach nhat c6 thé).

- Bio hoa nuéc bang cach phun hodc tudi nude vao ranh nhung tranh dé dong

nudc bén trong.
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- Lap thanh truong né vao bén trong rénh va tién hanh d6 bu vira grout dé tram
kin bé mat ranh.

- Bado dudng nhu bao dudng bé tong thuong.

b/ Truong hop can thi cong bom keo ap luc cao.

- Kiém tra va vé sinh bé mat diém bj ro ri.

- Khoan 16 tai diém ro ri, dat 6ng ddn nudc nam lam giam ap luc nudc tai cac vi
tri ro 1i khac (chi sir dung cho cac diém ro ri manh).

- Pit valve 1 chiéu vao 16 da khoan va vin theo chiéu kim d(‘A)ng hd cho dén khi
valve bam chat vao bé tong.

- Thoi sach bui ban trén bé mit ctia diém thAm nham tao diéu kién tot nhét cho
viéc bom keo vao bén trong diém ro ri.

- Bom keo PU UF 3000/ SL 668/SL 669 vao bén trong vét nirt bang may bom
ap luc cao SL-500/SL-600.

- V¢ sinh: khi cong viéc bom keo hoan thanh, sau 1 gid co thé g0 cac valve 1

chi€u ra, lam phang va v¢€ sinh sach lai bé mat cta di€ém ro ri.

st | B VR s
Hinh 3.17: Thi cdng chang tham mach ngeng bang thanh triong no .
3.2.2 Chong tham twong vach tang him
3.2.2.1Chéng thAm mit trong bing chit chéng thAm thim théu

- Kiém tra duc cac duong ran niit bé tong nhin thay (néu cd) cho rong 1-2cm,
sdu 2cm bang dung cu cam tay bua va mili duc nhon.

- Cac duong dng xuyén tudng bé tong (néu chwa dugc lap dat quin san pham
dimg nudc Waterstop RX 101 trong qué trinh d6 bé tong) sé duoc duc rdnh xung
quanh sau 2-3cm dé gia c6 chéng tham.

- Nhirng khuyét tat bé tong nhu 16 10, hoc bong, tui da, phﬁn xuc xich, long 1éo
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va nhiing vat liéu ngoai lai trdm trét, dim gd s& duoc duc g& sach cho dén phﬁn bé
tong chac.

- Moi vt liéu bam dinh hay thdm thiu nhu nhimg hop chét bao dudng bé tong,
son, dau van khuon,. .. s& duge bam sach béng dung cu bua bam cAm tay.

- Mai toan bd bé mat bé téng vach tuong can chéng thim bing may mai c6 lap
chdi cude thép dé 1am bung troc cac tap chét, bui.

- Dung chdi co soi nhya cung hay may thdi vé sinh sach bui dat con bam dinh
trén bé mat sau khi mai.

- Rtra nudce va dung co sgi nhua ciing quét rira sach bui bam trén mat tuong.
Dic biét nhitng khuyét tat bé tong s& dugc tat nude va dung co soi nhwra cimg quyét
sach bui dat va nudc dong bén trong. Viéc rira nudc vira ¢ muc dich vé€ sinh, déng
thoi gitip bé miat bé tong can xir Iy chdng tham bang GREENSEAL dugc bdo hoa
nudc.

- Gia ¢b chéng tham cho céc khuyét tat bé tong nhu 16 rong, hoc bong, hoc ti
thép, ranh quanh cac duong 6ng, ranh dudng nit :

- Trén bé mit bé tong am nudc, tién hanh quét/ba mot 16p mong hdn hop sét
GREENSEAL tao 16p két ndi.

- Khi 16p két ndi con am, thi cong an va dong nén chiat mot 16p hdn hop am
GREENSEAL vio cac khuyét tat trén day toi thiu 2mm (d6i v6i ranh dudng nut,
rdnh quanh duong dng s& dugc dong nén hdn hop am Penetron véi dinh mire trung
binh 0.5kg/md). Sau khi hoan tat dong nén chat hén hop am Penetron, dung co
mém quét am nudc bao dudng.

- Khi 16p dong nén dinh hinh (khoang 5-10 phut), quét/ba mot 16p két ndi hdn
hop sét Penetron va tram day kin phan con 1dm bang hdn hop bé tong da mi c6 tron
bot kho vat liéu GREENSEAL (ti 1€ tron 5% bot GREENSEAL). Sau 10-15 pht,
dung bua dong ép nhe 1én vt liéu tram dé bam dinh hoan toan chic chan.

- Trudng hop cac khuyét tat bé tong co nude ro ri nguoc vao (d6i véi thi cong
chéng thdm nghich chiéu ap luc nudc), thi s& dung vat lidu dong cimg nhanh

Waterplug chan nudc tam thoi.
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(Luu y: vat lieu Waterplug s& duoc tinh chi phi phét sinh theo khdi luong
cung cap va st dung thuc té tai cong truong).

- Sau khi hoan tit gia c¢6 chéng tham cac khuyét tat bé tong trén, tién hanh
quét 16p thir nhat hdn hop sét GREENSEAL Ién toan bd bé mit bé tong vach tuong
tang ham can xu 1y chdng tham véi dinh muc trung binh 0.9kg/m2 (Budce thi cong
nay ciing c6 thé duoc xir 1y trude khi tram cac khuyét tit bé tong néu trén).

- Sau 2-4 gio (tuy theo diéu kién thoi tiét : nhiét do, gio...), 16p tht nhat dinh
hinh, phun 4m nudc bao dudng va cé thé tién hanh thi cong quét 16p thir hai hon
hop sét GREENSEAL véi dinh mirc trung binh 0.7kg/m2 (tuy nhién, t6t nhat 1a dé
16p thir nhat dinh hinh qua dém va thi céng quét 16p thr hai vao ngay hom sau;
Pinh muc chung hai 16p quét chong thdm va gia cd cac khuyét tat bé tong nho 1a
1.6kg/m2).

- Viéc phun nudc bao dudng toan bo dién tich vach tudng ham da xir 1y chéng
tham bang quét hdn hop sét GREENSEAL s& duoc thuc hién trong hai ngdy tiép
theo dé hoan tat cong tac xir Iy chéng tham.
3.2.2.2 Chéng thim mit ngoai bing tam mang dan

- Xu ly gia cd chéng thdm cho céac 16 r5ng, hdc bong, duong nut, hdc rau
thép... trén san bé tong bang hod dau va vira d6 bu khong co ngot.

- Xt Iy quan thanh cao su truong né (Thanh thuy truong) tai cac khe co gian,
cb dng xuyén san sau d6 d6 bu vira khong co.

- Truong hop san 1éch va éng thoat vé sinh dugc bd tri di trén mat san xuyen
véach tuong vao hop k¥ thuat, thi cac éng nay s& duoc quan thanh cao su truong né
(Thanh thily truong) quanh 6ng vi tri gdn xat vach hop k¥ thuat, va dugc do bé tong
da mi Op chit vao quanh cac vach hop k¥ thuat (day khoang 10cm va cao 1én bang
g0 da bé tong quanh san).

- Sau khi bé tong d4 mi kho cing, thdo van khuon ta tién hanh kho, dan, quyét
hoac phun.

- Dung lu son dé thi céng trén bé mat bang rong. Lép tao dinh duoc dan mong

va déu, phai bao phu kin bé mit bé tong (Chi thi cong dién tich 16p tao dinh 16t cho
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dién tich thi cong c6 thé lam trong ngay).

- Sau khi 16p tao dinh 16t kho (cam nhan bang cach so 1én bé mat khong dinh
tay) tién hanh ddn mang chdng thAm.

- Kiém tra toan bo 16p mang trudc khi dan. Bao dam bé mit dan hodc kho phai
dugc up xudng dudi.

- Pit cac cudn vao vi tri can chéng thAm va trai ra dé chuin bi dan va chuén bi
cac dung cu dén kho thdi 1én cac tAm trai.

- Sau d6 cudn nguoc lai nhung khong dugc lam thay doi cac huong da dinh,
rOi tir tir trai ra va bat dau lam nong bé mit bang dén kho dung gas (Hodc dan nhu
binh thuong v1 mang dan ngudi — Mang tu dinh). Dung cu nay s€ lam bé mit tan
chay va 1am 16p mang nhay dinh vao bé mit da duoc tao dinh 16t.

- T6 chirc thi cong tir vi tri thip nhat va di vé& hudng cao dan (néu bé mit co do
déc).

- Ludt ngon Itra qua lai va déu d3n vao bé mat kho dinh bén dudi mang. Déng
thoi d6t nong phan dién tich bé mit thi cong, dan phan mang da kho vao khu vuc
nay. Can thao tac nhanh cac budc dé dat hiéu qua cao. Chi ¥ phan b ngudn nhiét
dong déu.

- Tac dung luc co hoc (str dung con lin gd hodc 4n manh lyc chan) ép phan
mang & khu vuc da kho dé tao mot bé mat phéng khi hoan thién va tranh hién tugong
nhét bot khi.

- Tai vi tri chdng mi. Dung dén dét nong chay mép mang, ding bay thi cong
miét manh dé lam kin phan tiép giap.

- Céc vi tri yéu phai gia cd: Thao tac nay kéo dai chat luong bam dinh va tudi
tho mang. Vi vay chii trong gia cd cac diém yéu nhu: goéc tuong, khe co gidn, co
ong.

- Néu ¢6 hién tuong bong bong khi xuat hién lam phong rop mang sau khi thi
cong, dam thung khu vuc d6 bang vat sac nhon cho thoat hét khi sau d6 dan dé tim
khac 1én véi bién do chong mi 1a 50mm.

- Sau khi thi cong hé thdng mang chdng tham, lap tic phai lam 16p béo vé, tranh
76



lam rach, hong mang do luu thong, van chuyén dung cu, thiét bi, dat thép.
- Thi coéng 16p bao vé trong thdi gian sém nhat c6 thé. Néu dé 1au, mang sé& bi
bong rop khoi bé mat dan do su co gian dudi tac dong thay ddi nhiét do.

3.2.3 Chéng thim ho thang may

Hé thang may 1a mot trong nhitng két cau thuong duogc thiét ké nam am so véi
cao d6 mat dat ty nhién. Do d6 tac dong cua nudc ngam, nudc thai dén két cau la
mét van dé khdng thé tranh khoi.

Chdng tham hé thang may 1a viéc 1am gidp cho nudc ngam, nudc thai khdng xam
nhap vao trong gay anh huong dén hé thdng may méc cua thang may.

a/ Phwong an thi cong dan mang.

Phuong an dan mang boc két cau 13 mot trong nhimg phuong an c6 tinh hiéu
qua cao trong cong tac chdng tham.

Phuong an dan mang boc két cau dugc thi cong ngay sau khi cong tac do bé
tong 16t day hé thang duoc thi cong.Cac bude thi cong dan mang nhu sau:

-Vé sinh bé mit bé tong l6t.

-Quét 1 16p 16t Primer cho toan bo KVCT.

-Lan luot trai, khd nong ting 16p 3mm tir dng thoat nguoc tré lai, mi chong mi
theo mi ¢d san tir 8 - 10 cm.

-Can vira bao vé 16p mang.

-Tién hanh lap cét thép, coppha thi cong db bé tong dai mong.

Sau khi thao coppha thanh dai méng hd thang may. Tién hanh thi céng dan
boc dai mong.

-Vé sinh bé mit bé tong 16t.

-Quét 1 16p 16t Primer cho toan bo khu vuc thi cong.

-Lan luot trai, kho nong ting 16p3mm tir ng thoat nwoc tré lai, mi chong mi
theo mi chura san tir 8 - 10 cm.

-T6 l6p vira bao vé mang.

-Tién hanh lap dat, cat.
b/ Phwong an thi cong phun chéng tham tham thau:
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CHONG THAM HO THANG MAY

Hinh 3.18: Thi cdng chang tham mach ngeng bang thanh triong no .

Phuong an thi cong tham thau ap dung véi truong hop khong dan boc toan bo két cau
day mong hé thang. Phuong phép nay duoc thi cong trong 1ong hé thang.

+ V& sinh sach s& bé mat thi cong.

+ Puc bo sach 16p vita cii va nhiing tap chit bam dinh trén mat thanh vach va
day cta ho thang.

+ Dung nudc rira sach bui ban.

+ Toan bd nhiing vi tri c6 nudc dang thdm hodc co hién tuong nude 1o ri qua thi
ding hoa chat dong cting nhanh Sika 102 chin ngay lai. Trong trudng hop nude ro
ri chay manh thi phai dung Tio din nudc ra sau d6 bit dan tig vi tri mot bang Sika
102.

+ Khi khong con hién twong nudc ro ri qua nita thi ding hod chat chong tham Sika
Topseal 107 1an hoac quét 1én toan bo bé mit can xir NG chéng tham.

+ Lan hoa chit Sika Topseal 107 dén khi khong thy hién tuong thim am nita
thi dimg lai. T6i thiéu tir hai dén ba 16p.

+ Sau khi l3n hoa chat Sika Topseal 107 xong dung phu gia nhil twong ting kha
ning chong tham Sika Latex tron vita hidu qua cao tron v6i xi mang, cét trat 1én toan
bo bé miat da thi cong 16p chéng tham, do6 day cia 1op trat 1a 1-2cm.
Uu diém:

- Tang kha nang chéng tham va bam dinh cho vita.

- Tang kha niang khang kiém va axit.
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- Béo vé cho 16p chong tham trudc va hit am khi c6 hién twong am hodc tham
thau nudc tir nhimg vi tri khéc.

+ Lép trat day 1-2 cm phu kin toan bo thanh va day hd thang may.

+ Nhiing vi tri bi khoan sau phai dung keo truong nd bom 1ap day rdi méi thi
cong hoa chat.

+ Thi cong xong thu don phé thai va hoan tra mit bang.
3.2.4 Chéng tham bé nwéc ngim

a/ Phuong an thi cong dung mang kho nong:

- Dung may kho 1am néng bé mat thi cong.

- Trai mang chéng thim, ding méay kho ddt ndng mang chéng thim cho nong
chay ra va an dinh xuéng bé mit thi cong.

- Bién d6 chdong mi giira mdi lan tiép giap 1a 50 mm.

- Sau khi thi cong xong, tién hanh trat 01 16p bé tong day tir 3 dén 4cm 1én
toan bo bé mat thi cong nham bao vé bé mit mang chong tham, ting hiéu qua va
kéo dai thoi gian bén viing cta cong trinh.

b/ Phwong 4an thi cong ding mang chong tham tu dinh:

- Trai mang chng thAm ra, boc 16p ninon trén bé mit mang chdng tham sau
d6 dan mang chdng thim 1én toan bd bé mit can thi cong.

- Do dic thu ciia san pham 13 mang chong thAm ngudi tu dinh khong can tac dung
ctia nhiét nén bién do chong mi giita cc lan tiép giap 1a 70 mm-100 mm.

- Trat 01 16p bé tong day tir 3 dén 4cm 1én toan bd bé mat thi cong nham bao
vé bé mit mang chéng thdm, ting hiéu qua va kéo dai thoi gian bén viing cua cong
trinh.

¢/ Phwong 4n thi cong ding hoa chat:

+ Lam am bé mit trude khi thi cong. Tién hanh quét hoa chat chdng tham 1én
toan bo bé mit thi cong.

+ Thi cong 2 16p cach nhau tir 2h dén 4h, quét 16p thr hai theo chiéu vudng
goc voi 16p thtr nhat. Vat liéu nay thi cong khong doi hoi yéu cau cac thao tac qua

phirc tap nhung mang lai hiéu qua cao khi ngan nudc tham thau, rat hiéu qua trong
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thoi gian dai, an toan ddi véi stre khoe cta nguoi thi cong va ngudi sir dung.
3.2.5 Chdng tham dwong ong k¥ thuit, cd 6ng xuyén san

Hién nay thi viéc thi cong c6 dng xuyén san, xuyén tudong hoic hop ky thuét
can phai hét strc than trong vi véi cac diém ndi nay vai bé tong néu khong co kinh
nghiém va khong c6 vat liéu ing dung tt s& khong thé xtr 1y trigt dé duogc viéc
thAm thong qua cac vi tri nay.
3.2.5.1 Véi cac ¢6 6ng di duoc di dwoc dinh vi va do bé tong

- Dung may duc hodc may khoan dé duc bo nhiing chd bé tong thira va duc tao
ranh quanh khu vuc éng xuyén san va hop ki thuat.

- Lam v¢ sinh sach khu vuc éng va bé tong duc ranh bé tong duc br:ing choi
sét, co, may thdi bui hoac cac loai hoa chat chuyén dung néu co.

- Quan thanh cao su truong nd (Thanh thuy truong) xung quanh cac khu vuc
diém ndi, co ong.

- Quét ho dau (Latex + xi mang) nén khu vuc bé tong duc ranh.

- Rét vira tu chay khong co ngot (Vita grout) dé tram kin cac rénh, 16 da duc.

- Str dung thém cac san pham tram khe néu can thiét (Sikaflex Construction
AP, Sikaflex Pro-3WF, Sikaflex Construction J).
3.2.5.2 Véi cac c6 ong mé

- Lam vé sinh sach khu vuc 6ng va bé tong duc ranh bé tong duc béng choi
sét, co, may thdi bui hoac cac loai hoa chat chuyén dung néu co.

- Pinh vi 6ng xuyén san, xuyén tudng vao vi tri theo thiét ké va tién hanh ghép
cdt pha.

- Dung hd dau Latex + Xi ming quét két ndi 1én bé mit bé tong.

- Dung phu gia ho dau Latex tron véi vita xi mang cat mac #75 dé d6 dinh vi
cb dinh 6ng theo thiét ké.

- Sau khi 16p vita dinh vi da khé ta tién hanh quét két ndi bang ho dau Latex +
xi mang 1én khu vuc chéng tham.

- Quan thanh cao su truong nd (Thanh thuy truong) xung quanh cac khu vuc
diém nbi, co ong.
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- Rét vira ty chay khong co ngdét (Vira grout) dé tram kin céc ranh, 16 da duc.
- Str dung thém cac san pham tram khe néu can thiét (Sikaflex Construction
AP, Sikaflex Pro-3WF, Sikaflex Construction J).
3.2.6 Chong thim diém, vét nirt ro ri
Trong ting ham cong trinh x4y dung nhu cic bé chira, hd thang may, cac
duong 6ng dan nudc, cac cong trinh ham... thudng xuit hién hién hién tuong ro ri
nuéc do mot sé nguyén nhan sau:
+ Chat luong thi cong tai khe co gidn khong dat, va mach dimg khéng t6t, khong
c6 tim Waterstop tai cac mach dimg thi cong hodc thanh cao su truong né.
+ B& mat bé tong bi r6.
+ D6 bé tong tudng véi chiéu dai 16n ma khong c6 khe co gidn, gy nirt bé tong.
+ Pudng 6ng bé tong bi lun, nit.
Phwong phap thi cong bom keo ap luc cao
- Kiém tra va vé sinh bé mat diém bi ro ri.
- Khoan 15 tai diém ro ri, dat 6ng dan nuéc nam lam giam ap lyc nudc tai cac vi
tri 10 ri khac (chi sir dung cho cac diém ro ri manh).
- Pit valve 1 chiéu vao 15 di khoan va vin theo chiéu kim déng ho cho dén khi
valve bam chat vao bé tong.
- Théi sach bui ban trén bé mat cua diém thdm nhim tao diéu kién t6t nhat cho
viéc bom keo vao bén trong diém ro ri.
- Bom keo PU UF 3000/ SL 668/SL 669 vao bén trong vét niit bang may bom
ap luc cao SL-500/SL-600.
- V¢ sinh: khi cong viéc bom keo hoan thanh, sau 1 gio co thé gd cac valve 1

chi€u ra, lam phang va v¢ sinh sach lai bé mat cua di€ém 10 ri.
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BANG TONG HQP CAC CONG NGHE XU LY CHONG THAM

KET CAU TANG HAM CONG TRINH XAY DUNG

Tén ket , Giai phap chong tham
The | |, | Mire do chong , )
cau/cau kién , ( St dung mgt hoac két hop céac
tu . . tham e
chong tham giai phap)
- Mach ngung truéce khi thi cong:
Mach ngung , .
o . lap dat bang can nudc hoac gioang
thi cong: san o ,
. . trrong nd vao vi tri d¢€ mach ngung
tang ham, o
) thi cong.
tuong vach, Khoéng cho nuéc _
1 . i - Mach ngung sau thi cong: duc
dai thang tham qua N o .
o ranh mach ngung va tram khe bang
may, bé
, thanh trurong nd hoac su dung
nudéc, ho )
phuong phap bom vira, keo ap luc
ga... ., ,
de chong tham.
- Str dung mang chong tham, tam
chong tham duc san nhu lemax két
hop véi son chong tham trén toan
o . Khoéng cho nuéc | bd mat san can thi cong.
2 | San tang ham

tham dot

- Sur dung mang tham thau két tinh
trong bé tong nhu greenseal,
multiseal, vandex... phun Ién toan

bo mat san chong tham.

Tuong, vach

tang ham

Cho phép tham it,
am w6t & mic do
nho ¢ thé chap

nhan duoc

- Pdi voi twong vay tang ham: do
thi cong ngam trong dat nén ngoai
két hop sa dung dung dich
bentonite/ polymer cling nhu bé
tbng c¢6 phu gia chéng tham trong

qua trinh thi cong tuong, thi ching
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ta nén s dung mang tinh thé tham
thau hoic ciing c6 thé sir dung tam
trai chéng thim két hop son chéng
tham dan toan bo mit trong tudng
ham.

- Béi véi véach tang ham:

+ Véch chéng thidm duoc tir bén
ngoai: Nén ap dung cac bién phap
chéng thdm thuan tr phia ngoai
vach nhu st dung mang chéng
tham, tam trai chong tham két hop
son chdng thim hoic st dung chat
chéng tham tham thau phun 1én hé
vach bé tong...

+ Vach khong chong thim duoc tir
bén ngoai: Ap dung bién phap
chéng thim nghich nhu phun chét
chéng thim tham thiu nhu
greenseal, multiseal phun Ién mat

phia trong hé vach ham.

i Khéng cho phé
Ho thang | , P . P
) nudc tham vao
may
trong
Bé nudc, hd Khéng cho phép
ga nudc tham ra ngoai

- St dung mang chdong tham, tam
chbng tham duc sin két hop véi son
chdng tham trén toan bo bé mat can
thi cong.

- Str dung mang tham thau két tinh
trong bé tong nhu greenseal,
multiseal, vandex... phun 1én toan

bo bé mat can chéng tham.
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Hé théng
duong dng k¥
thuat, dng
Xuyén san,
tuong tang

ham.

Khéng cho phép

nudc tham qua

- St dung giodng cao su truong no
nhu hyper seal br 2510 hoac sika
hydrotile CJ-type ...quan quanh
cach c6 ong khi lap dat hé thdng
duong ong tai cac vi tri xuyén cat
gua san, vach bé tong.

- St dung cac san pham tram khe
Sikaflex Pro-3WF, Sikaflex

Construction J... néu can thiét.

Céc diém, vét

nat ro ri tham

Khac phuc chéng
tham

triet dé

- Str dung phu gia dong cirng nhanh
tron vita va chén vao vi tri ro ri can
xu ly.

- Str dung bom vira hoac keo ap luc
cao vao cac vi tri vét nat, diém ro ri
gay tham.

- Str dung bd sung cac san pham
tram khe Sikaflex Pro-3WF,
Sikaflex Construction J... néu can

thiét.
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Chuong 4
KET LUAN VA KIEN NGHI

Cong tac chdng tham céng trinh xay dung 1a hét sic can thiét va cap bach. Thi
truong hién cé rat nhiéu cac san pham chdng tham va cac cach chng thim khac
nhau. San pham chdng tham san xuét trong nude ngay cang da dang va phong phu,
san pham nhap ngoai ciing rat nhiéu. Pé chdng tham cong trinh xay dung tot, can
phai hiéu dugc cac co sé khoa hoc, cac nguyén ly 1am viéc cua cac san pham chéng
tham. Tur d6 lya chon, ung dung duoc san pham va cach chéng thim hitu hiéu nhat
cho ting bo phan cau kién caa cong trinh xay dung.

Pat nudc ta dang trén da phat trién, tc do xay dung ngay cang nhanh, mot dat
nudc nam & vang nhiét déi gié mia, véi mot thi truong da dang voi nhiéu tén hiéu
va xuat xa khac nhau, can thiét nén chang phai c6 mot hinh thuc quan ly chat luong
san pham va bao hanh cac san pham chéng tham dé tranh bj lang phi tién bac cua
nha nuéc va nhan dan. Cu thé 1a bing cach cho ra bo tiéu chuan hoan chinh vé
chéng tham va thoi gian téi thiéu bao hanh san pham chdng tham néi chung. Céc
tiéu chuan ciing khong nén 1ay theo cac nuéc tién tién vi diéu kién dia ly, thoi tiét
khac nhau.

Trong khuén kho ctia mot luan van cao hoc, tic gia da nghién cau, tim hiéu,
tdng hop céc cong nghé thi cong chéng tham ap dung trong thi cdng céng trinh xay
dung. Dbi vai mdi mot hién twong, van dé tham xay ra, ching ta c6 thé cé nhiéu
bién phap, cong nghé chong tham dé xu 1y. Pé c6 thé tinh toan, phan tich lya chon
va 4p dung maot cach c6 hé thdng va hiéu qua cac cdng nghé chng tham, ching ta
can phai di sdu nghién cttu thém cac van dé vé su phi hop cta ting cong nghé dbi
véi diéu kién thuc té cua tung cong trinh: diéu kién dia chat, cac yéu td thi
cong. ..thich hop trén co so gia thanh hop ly. Tuy vay, dé tai tac gia thuc hién van
con nhiéu van dé chua sau hodc chwa duoc nghién ciu can hoan chinh, nang cao
nhu:

+ Phan loai céc cong nghé chdng tham theo céc bién phap thi cdng khac nhau,
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theo gia trj va cap do st dung;

+ Pi siu nghién ctu t6 chuc thi cong gitia xay dung va chong thim sao cho
dam bao dung tién do, khong chong chéo, gian doan;

+ T4i wu hoa bai toan kinh té trong viéc lua chon cac cdng nghé chong tham
phU hop véi cong trinh, dem lai gi4 tri kinh té cho cong trinh va chu dau tu;

Cong nghé chéng tham céng trinh xay dung ngay cang phat trién. San pham
va vit liéu chdng thim ngay cang da dang, nhiéu tinh ning va hiéu qua hon. Viéc
ap dung céac cong nghé chong tham vao thi cong cong trinh xay dung ¢ Viét nam
cling ngdy cang phd bién hon. Trong pham vi luan van nay, tac gia tong hop lai mot
sb cdng nghé da, dang ap dung trong chdng tham cbng cac cong trinh xay dung tai

Viét nam.

TAI LIEU THAM KHAO
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