CONG NGHE CHONG THAM THAM THAU KET TINH - GIAI PHAP MOI NANG CAO
CHONG THAM BE TONG CONG TRINH THUY LOI

Nguyén Quang Phii', Nguyén Quang Binh?

Tom tat: Bai bao gidi thiéu cong nghé chong tham tham thau két tinh dé nang cao kha nang chéong tham
cho cac két cau bé tong cong trinh thuy loi tai Viét Nam.
Tir khéa: Tham thdu; két tinh; chong tham; bé tong

Mé diu

Bé tong va bé tong cot thép 1 loai vat lidu va ciu
kién duoc dung phd bién nhit trong cac cong trinh
xay dung ndi chung va xay dung thuy loi, thuy dién
noi riéng. Pic biét ddi voi cac cong trinh thuy loi,
ngoai kha ning chiu lyc thi chéng thim 13 mét tinh
chit quan trong, lién quan dén an toan va 6n dinh
cua cong trinh.

Hién nay c6 nhiéu bién phap dé ting chdng thim
cho bé téng va bé tdng cdt thép nhu: Téi wu hoa
thanh phan cbt liéu (giam thiéu thé tich rdng gitra
c4c hat cdt lidu), giam ti 16 N/CKD; sir dung phu gia
chéng tham... Tuy vay, sau khi déng rin, trong da
Xi ming van ton tai nhitng 16 rdng do bot khi va mao
quan rt nho do lugng nudc thira sinh ra. Ban thin
bé tdng chira nhitng chit d& bi an mon nhu Ca(OH),.

Ngoai cac bién phap ting kha ning chéng thim
cho ban than bé tong thi nguoi ta ciing thuong dung
c4c bién phap chdng thim bé mit cho bé téng nhu:
son phu, boc bé mit bang mang polime...

Gan day, dé ting kha ning chdng thim cho bé
tong, & Viét Nam bit diu st dung mot bién phap
méi, d6 13 phun hodic quét 18n bé mit bé tdng mot
héa chat két tinh. Chat nay cd thé thim thiu vao
trong bé tdng qua cac mao quan, tic dung hda hoc
v6i thanh phan da xi mang, tao ra san pham lap kin
c4c 16 mao quan nho 1i ti, ting do cing bé mit va
tang chong thim bé tong.

1. Sw phat trién cia cong nghé chdng thim
bing héa chit thAm thiu két tinh

1.1. Trén thé gigi

Hoéa chat tham thiu két tinh ra doi trén thé gidi tir
nhitng ndm 60 cua thé ky trude, co nhiéu loai chét
chéng thAm bé tong dang thAm thiu cia nhidu hing
vat liéu khac nhau nhu: Thuy Si, Uc, My, Canada c6
san phdm Penetron, Indoseal, v.v...

Co ché hoat dong cua cac chat thim thdu ndy la

Y Pai hoc Thuy loi
2 Phong Nghién ciru vt liéu - Vién Thiyy cong
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tham nhap vao bé tong qua dudng mao quan, cac 16
gel, phan ing hoa hoc v&i Ca(OH), hinh thanh san
pham silicat c6 cuong d, lién két v6i nhau thanh hé
thdng gel bit kin cac 16 rng bé téng, 1am cing hoa
bé téng va ting d6 chdng thAm nude.

C4c san phim nay duoc str dung rong réi tai mot
s6 nude thé gioi nhue My, Nhat, Australia va Canada
va hién dang duoc phat trién sir dung ra nhiéu nudc
trén thé gidi nhu Thai lan, Viét Nam, v.v...

1.2. Tai Viét Nam.

Linh vuc chéng thim bang thim thau két tinh cho
bé tbéng cbng trinh thuy loi hién nay tai Viét Nam
con han ché. Méi ¢6 it dé tai nghién ciru vé linh vire
nay™ ®. Théng tin tham khao chu yéu do cac hang
nude ngodi cung cap thong qua mot sd hoi thao.
Theo d6, ¢ rat nhiéu loai san phém duogc cac Hang
ho& chit xay dung ban va ung dung cho cic cong
trinh bé téng nhu: Simon® Pene-Seal cua Hang
Vinkems; Xypex® cua Hang Xypex, IndoSeal® cua
Trung Tam xu 1y K¥ thuit Cong trinh Béng Duong-
Indochina Centepro *2,

Céc san pham cta cac hing dd dugc tng dung tai
nhiéu céng trinh tai Viét Nam: San phim Xypex" duoc
tmg dung tai rat nhidu cong trinh dan dung cong
nghiép va thuy lgi, khoang 100 cong trinh ( Nha may
Kao Viét Nam - Bién Hoa, Nha may Sanyo Viet nam -
Bien Hoa, Nha May Dién Phit My-Ba Ria Viing Tau,
Pap Dau Tiéng - Tay Ninh, v.v...

2. Co ché tac dung ciia héa chét thAm thiu két
tinh

Ban than bé tdng cd cau trac réng mao quan (ké
ca bé téng dic chic), nén cho phép nudc di chuyén
va lan toa vao trong bé tong. sy thim thiu cua cac
chit 1ong va khi tir bén ngoai. Céc tac dong nay dan
dén su rira troi cac chat khong c¢é cuong dd hodc
nhitng thay d6i 1i hoa khac nhau lam giam chat
lwong va do bén cua bé tong.

Trong thanh phan d4 xi ming bé tdng gdm cac
khoang chinh: 2Ca0.SiO,.mH,0, 3Ca0.Al;0,
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6H,0, Ca0.Fe,05.mH,0. Ngoai ra con mét sb thanh
phan khac nhu: Ca(OH), Mg(OH),Vv.v... Cac
hydroxit nay dé bi an mon hoa tan khi nuéc thim
qua.

Cac hda chat tham thiu két tinh c6 chita Natri
silicat va mot sé chit khac co tac dung thuc ddy kha
ning tham thiu va thic ddy phan tng. Natri silicat
tham thdu vao trong bé tong va tao phan ung véi
canxi hidroxit tao thanh cac gel bit kin cac 16 mao
quan khong cho nudc thim qua.

3. Mt s6 san pham chéng thim két tinh

Loai thtr nhat 13 “son” gbc xi ming (goi theo
cach binh dan trong thyc té vi cach thi cong giéng
nhu thi céng son). Trong thanh phan cua son c6 xi
mang, bot cat thach anh min, phu gia hoa déo, chét
chdng thdm két tinh, phu gia ting bam dinh cta son
VGi bé mit nén bé tong, vira. DONg san pham loai
nay c6 mot s loai dang dwoc str dung tai Viét Nam
nhu:: Simon pene — seal cua cong ty Vinkems, son
cua hing Xypex, son cia coéng ty hoia phim xay
dung Trung Quéc, v.v...

- Son chéng thAim Xypex (Canada): Do T4p doan
hoé chit Xypex ciia Canada nghién ciru va san xuat
tir nhitng nim 1969, ngdy nay san pham duoc sir
dung rong rai trén 60 qudc gia trén thé gii. Hop
chit c6 mau ghi, cac thanh phan cta hoat chit trong
Xypex déng vai tro XUc tac tao phan tng gitta chinh
thanh phan cua bé téng véi nude, hinh thanh céc soi
tinh thé khoang khong hoa tan trong mach mao dan
va 16 rdng cua bé tdng. Cau trac tinh thé khong hoa
tan nay khi dy tré thanh mot thanh phan noi tai
khéng thé tach roi trong ban than bé tong, ngin chin
hién twong thdm tir moi hudng. Theo thoi gian, cac
chit nay di sau vao trong két ciu bé tong.

- Chét chong thim Pene-Seal cua Hang Simon®
(Pirc): Do Tap doan hoad chat Simon® cia Duc
nghién ciru va san xut, ngdy nay san phim duoc st
dung rong réi trén nhiéu qudc gia trén thé gi¢i. Hop
chit c6 mau ghi, thanh phéan 1a hdn hop gdm xi méng,
phu gia chéng tham, Silicat vao cac xdc tac gitp tham
thdu vao bé mit bé tong hoic vira. Sau khi thim thiu
va cac mao dan chung tac dung vdi Ca(OH), va cac
hop chit C-S-H trong bé tong tao hop chit co cudng
d6 1ap day cac mao dan va 16 rdng tao kha ning
chong thdm t6t cho bé tong va vita.

- Chét chéng thim Penetron ctua Hang Indochina
(MY¥): Do Tap doan Indochina cia My nghién ctru va
san xuét, ngdy nay san pham dugc sir dung rong réi
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trén nhidu qudc gia trén thé gisi. Hop chat dang bot,
gdc xi ming, c6 mau xam xi ming, gdm: xi mang,
cat thach anh loai ddc biét va nhiéu chit hoa hoc
khac.

Loai thir 2 14 hop chit Sodium Silicat bién tinh
sinh hod & dang long, c6 gbc thuy tinh 1ong cod
mobdun nho. Pién hinh 1 Certi-Vexpenseal 244 40%
cua hang Vexcon, radcon # 7 do Australia cung cép,
V.V...

4. Cong nghé¢ thi cong héa chit thim thiu két
tinh:

Qua trinh thi céng héa chit thim thdu két tinh
kha don gian, gém: Bé mat két cAu bé tong dugc vé
sinh sach bui ban va tap chit. Phun nudc bdo hoa bé
mit két ciu bé tong trudce khi xtr 1y. Phun hodc quét
hon hop chit chéng thim vao bé mat bé téng bang
thiét bi phun hodc chdi quét. Sau khi thi cong 16p
chéng thAm thir nhat, chd' cho hdn hop 16p thir nhét
dong két sau khoan thoi gian nhit dinh thi thi cong
16p tiép theo.

Bao dudng: Phun nudc dang swong nhe lam udt
déu bé mit thi cong (dé bao dudng va gilp hoat hoa
cho chit chng thdm tao gel trong bé tdng). Viéc
phun nudc bao dudng trén bé mit miu dugc thuc
hién 2 - 3 lan trong ngay, va dugc thuc hién trong 03
ngay.

5 . Két qua mdt so6 thi nghiém kiém chirng
trong phong thi nghi¢m

- Viéc thi nghiém duoc thuc hién trong phong thi
nghiém c6 nhiét do trung binh 1a 25°C, d6 4m khong
khi la 85%.

- Viéc diic mau bétdong duoc thuc hién theo
TCVN.

- Viéc xtr Iy chdng tham cho cic miu thi nghiém
duoc thyc hién theo quy trinh huéng dan cta nha
san xuit vat liéu. Chit thAm thdu két tinh 1a
Indoseal.

5.1.Thi nghi¢m phén tich anh hwéng ciia chit
chéng thim I&n ciu triic bé tong:

Sau khi xir Iy mau bé tong bang chit chong thim,
tién hanh nghién ciu cdu trac bang phuong phap
theo ddi trén kinh hién vi dién tir. Quan sat cau trac
clia mau theo thoi gian.

Dé ¢ két qua dinh lugng hon can phai chup voi
d6 phan giai 16n va tién hanh phan tich thanh phan
khoang trong d4 xi mang.

Hinh 1 va 2 1a anh chup ciu tric bé tdng c6 va
khéng xir 1y hop chat chdng tham.
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Hinh 1: Anh chup cdu triic bé téng chuea xir Iy hop
chdt chong tham

Nhan xét: Tir anh chup cho thiy trong céu truc
cua bé tong xur 1y hop chit chéng thim thim thiu
két tinh xuAt hién cic chit mau tring ma trong mau
d6i chimg co rét it. Didu nay dwoc giai thich 13 hop
chit silicat thim thu vao trong gip va tao phan tmg
VGi canxi hidroxit tao thanh cac gel.
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Hinh 2: Anh chup cdu triic bé téng dwoc xir 1y hop
chdt chong tham

5.2.Thi nghiém xdc dinh @ chéng thim trén
mdu bé tdng sau khi siz Iy chit chéng thim:

Tién hanh thi nghiém d6 chong thim trén bé
tong méac 250 theo TCVN 3116 - 1993. Miu dbi
chirg khong quét bé mit bang Indoseal. Két qua thi
nghiém d6 chdng thim nhu trong bang 1:

Bdng 1: Chi s6 tham theo thoi gian ciia cdc mau bé tdng mac 250 c6 va khong xi [y son chong tham.

Cx ks Cép ap lue thir thim Ghi
TT Loai to mau bé tong > 4 5 3 10 12 chi
V1 | kt kt t-12h35 - - -
V1 | kt kt kt t-3h50 - -
1 Té mau V3 | kt kt kt t-12h00 - - B6
d6i chung V4 |kt kt kt t-3h50 - -
V5 |kt kt kt t-9h30 - -
V6 |kt kt kt t-14h30 - -
V1 | kt kt kt Kt t-5h10 -
V1 | kt kt kt Kt t-7h25 -
) T6 mzfu} xtrly V3 kt kt kt Kt t-11h30 - B8
son chéng tham V4 |kt kt kt Kt t-7h30 -
V5 |kt kt kt Kt kt t-9h20
V6 |kt kt kt Kt t-3h30 -

Nhan xét: Tir két qua thi nghiém tham (bang 1),
tai cAp 4p B6 t6 miu 1 ¢4 1/6 miu bi thAm trong khi
t6 mau 2 khong ¢ vién miu ndo thim, tai cap ap B8
t6 mau 1 bi tham 6/6 vién, trong khi té miu 2 khong
6 vién miu nao bi thim, tai cip ap B8 t6 mau 2 co
5/6 vién bi thim va tai cip ap B10 thi déu bi thim
hét. Nhu vy t6 mau xir Iy son chéng thim c6 thoi
gian chiu 4p lyc nudce 16n hon so véi cac mau bé
tong ddi ching 14 2 atm.

6- Két ludn
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Cong nghé chdng thim thim thau két tinh 12 mot
giai phap chdng thim cho bé tdng bang vat liéu hdn
hop, c6 nhiéu wu diém, d& thi cong, c6 tic dung
tang cudng chong thim bé mit bé tong.

Co ché tac dung 1a thim thau va phan ung héa
hoc voi cac chit hydroxit trong bé tong tao thanh
hop chét c6 cudng d6 va lip ddy mao quan.

Chat chdng thdm két tinh nén dung nhu bién
phép bd tro, ning cao d6 an toan chéng thim cho
céc bé mit bé téng chiu ap luc nude.
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Summary
THE CRYSTALLINE WATERPROOFING PENETRATES TECHNOLOGY
- NEW SOLUTIONS TO ENHANCE WATERPROOFING
FOR CONCRETE HYDRAULIC STRUCTURES

This paper presents the crystalline waterproofing penetrates technology to enhance waterproofing for
concrete hydraulic structures in Vietnam.
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