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Tém tat: Bai viét nay gi6i thiéu mot s6 két qua ung dung va phat trién cong nghé vat
liu méGi trong cong tac xay dung va sua chita cdc cong trinh thuy loi trong khoang 20 nam trg

lai day.

1. Ché tao va sui dung phu gia cho bé tong thuy cong

Bé tong thuy cong cong trinh thuy loi thuong c¢6 mac 200, trong khi yéu cau chong tham
nhiéu khi c4n dat t6i 8 dén 10 atm. Néu tang chéng thdm bang cach tang lugng ding xi mang thi
khong kinh t&€. Ngoai ra doi v6i cong trinh bé tong khaoi 16n, khi tang lugng dung xi mang s€ kéo
theo tang toa nhiét va phai 4p dung céc bién phdp phic tap dé khong ché niit do tng suét nhiét.
Tang chong tham cho bé tong dong thoi cé tic dung bao vé tét hon cho cot thép & bén trong, do
do6 tang kha nang chong an mon cho bé tong cot thép trong mot s6 moi truong xam thuc nhu
nuéc bién, khi quyén bién, nudc chua phén viing déng bang song Ciru Long. Vi vay, sit dung
phu gia chong tham 1a cén thiét.

Phu gia chong thadm duoc dung phd bién 1a BENIT-1 (giai doan 1990-2002) va CTN-1 (tur
nam 2003 dén nay).

1.1. Phu gia chéong tham BENIT-1

Phu gia dugc ch€ tao trén co s& bentonit kiém thd, c¢6 pha thém phu gia hod déo véi ty 1é
thich hop, ty 1&¢ dung 3-5% so véi xi mang tang dugc chong tham cho bé tong M200, dat dén 10 —
12 atm; di 4p dung dé choéng thim cho hang tram nghin mét khoi bé tong ctia nhiéu cong trinh
nhu duong 6ng ap luc thuy dién Tri An, cong trinh ddu moi thuy loi Ayun Ha (Gia Lai), chong
an mon cho cdc cong bé tong cot thép vang bién nhu Kénh Than (Thanh Hod), Khai Lai (Thai
Binh), sira chita bé ngdm & Ha Tay... Hiéu qua kinh t€ k§ thuat: méi m® bé tong cé phu gia
BENIT-1 giam dugc 30 — 50 kg xi mang so v6i bién phdp tang xi mang dé dat chong thdm tuong
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duong. Ngoai ra bé tong c6 tinh nang thi cong, giam tich nude, giam phan tang, dé thi cong. Tuy
vay loai phu gia nay c¢6 nhugc diém la sir dung sét bentonit kiém thé c6 do ling dong nhanh, khi
ding 5% c6 hién tuong phu gia néi Ién bé mat bé tong sau khi dim. Vi vay tir nam 2003 tr& lai
day Vién Khoa hoc Thuy lgi da nghién cttu ché tao thém phu gia chong thim CTN-1.

1.2. Phu gia chong thdm CTN-1

Dua trén co s6 nghién citu vé phu gia chong thdm BENIT, két hop vé6i nghién citu cau tric
rong cua bé tong, Vién Khoa hoc Thuy 1gi da nghién ctu dé xuat ché tao loai phu gia phic hop
CTN — 1 chdng thdm cho bé tong cac cong trinh thuy lgi. Tac dung cua CTN-1 dua trén bon
hiéu tng sau:

a) Hiéu tng hod déo, lam cho khi ch€ tao bé tong can it nudc hon nhung van dam bao thi
cong duoc, nhu vay sé b6t di cdc 16 réng do luong nudc thira bay hoi dé lai trong bé tong;

b) Hiéu ting 1ap day cdc 16 rong nhd trong bé tong ctia phu gia cé chita bot puzolan hoat
tinh nghién min;

¢) Hiéu tng puzolanic, tic la trong phu gia c6 chia bot puzolan hoat tinh nghién min cé
thanh phan khoang chu yéu 1a SiO,. Khoang nay sé tac dung véi Ca(OH), trong bé tong do qua
trinh thuy hod xi mang tao ra cung véi nhitng vét nit gitra mat phan cach ctua da xi mang va cot
liéu. Sau phan tng mot loai keo silicit C — H —S rdt bén viing duoc tao ra, 14p ddy cdc vét nit
mao quéan nay 1am cho bé tong dic chic hon.

d) Hiéu tng truong nd ctia khodng montmorilonit kiém c6 trong phu gia chéng tham, 14p
day céc 16 rdng khong khi nhé ¢6 sin trong qua trinh ché tao bé tong gay ra.

Phu gia chong thdm chong an mon CTN — 1 dang bot, mau niu nhat, min hon xi mang
lugng sét trén sang 4.900 16/cm? 1a tir 5 dén 8%. Khoi lugng thé tich xop 1a: 1,25 dén 1,30g/cm’;
ham lugng mat khi nung nho hon 5%.

Phu gia CTN-1 ¢6 mot so ddc tinh sau:

- Khong lam thay d6i do 6n dinh thé tich va gi6i han bén nén clia xi mang;

- Cai thién do luu dong ctia hdn hop bé tong tuoi;

- Phu gia chong thdm CTN — 1 cai thién t6t hon cuong do khang nén cua bé tong;

- Phu gia CTN — 1 nang cao kha nang chéng tham cho bé tong;

- Phu gia CTN — 1 tang kha nang bao vé cua bé tong trong moi trudng an mon;

Phu gia CTN-1 da duoc Cong ty xay lap stra chita Lang Son ding dé xir Iy hién tuong an
mon vita xi mang trén toan tuyén kénh dan nudc tai xa Xuat LE, huyén Cao Loc, tinh Lang Son,

budc dau xac nhan két qua chong an mon cua phu gia chéng tham CTN — 1 1a tot.

1.3. Phu gia khodng cho bé tong khoi lon va bé tong dam lin

O cong trinh thuy loi Viét Nam trong khoang mudi lam nim gin day méi sir dung phu gia
khodng cho bé tong khéi 16n. Phu gia khoéng tro bay da dugc dung dé sira chita cong trinh dap
B4 Thugng, xay dung méi dap Tan Giang. Tai cic cong trinh nay da phoi hgp véi cdc phu gia
hod hoc khac, tiét kiém duogc tir 7-10%, ha gia thanh cong trinh, giam tng suat nhiét cho bé tong
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khoi 16n. Tir két qua nay, Bo da cho st dung phu gia khodng vao thiét k€ bé tong cac cong trinh
bé tong khoi 16n khac.

Da nghién ctu tuong d6i hé thong vé st dung vat liéu va cap phdi bé tong dam lan. Xac
dinh duoc cdc ngudn phu gia khodng 1am chéat don min cho bé tong ddm lan. Dua ra dugc mot
s0 cap phoi bé tong dam lan st dung vat liéu va phu gia khodng cua Viét Nam. Mdi mét khoi bé
tong dam lan mac 150 giam duge 80 - 100 kg xi mang so véi bé tong thuong cung mac. Da thiét
k€& cap phoi cho cong trinh bé tong dam lan dau tién cta Viét Nam tai Plei Krong (Bo Nang
lugng). Dang trién khai thiét k& cap phéi bé tong ddm lan cho cong trinh dau tién cua thuy 1gi -
dap ho chita nude Cira Dat.

2. Ap dung céc tién bo k§ thuat vao sira chita cong trinh bé tong va bé tong cét thép
2.1. Ap dung “bénh hoc cong trinh” vao thiét ké sita chita

Phuong phap luan ctia bénh hoc cong trinh dugc Vién Khoa hoc Thuy 1gi ap dung lan dau
tién vao stra chita nit thdm tuong nguc thuy dién Thac Ba (nam 1994). Nho phuong phap nay da
tim ra ding bénh va ké ding don. Vi th€ sau khi stra chita da chdm ddt can bénh niit tham kinh
nién kéo dai nhiéu nam ma truGc d6 sura chita bang phuong phap khoan phut thong thudng
khong hiéu qua. Ti€p d6 da stra chita ti€p cac hang muc nhu ham tudc bin, tudng canh trai cta
thily dién Th4c Ba bing cich dp dung nhitng cong nghé méi nhu phut poliuretan & ha luu dé
chin nuéc chay, str dung vita polyme dé sira chita bé mat bé tong bi hu hong. Pén nay cong trinh

van lam viéc tot.

2.2. Ché tao vdt liéu va thiét bi sua chita thay cho nhdp ngoai

Vién Khoa hoc Thuy lgi da tu ché tao dugc thi€t bi phut poliuretan dé chéng thim, kém
theo cdc van phut mot chiéu lam viéc & dp luc phut tGi 30 atm. Gid thanh thiét bi ré hon 30 —
40% so v6i nhap ngoai.

2.3. Ché'tao vit liéu vita kho tron san khong co ngét cuong do cao dé sita chita cong trinh

Hién nay, d€ tién loi cho nguoi thi cong nhat la thi cong sira chita cic cong trinh bé tong va
bé tong cot thép, nhiéu cong ty hod phdm x4y dung clia nudc ngoai da dua ra thi trudng cac loai
vita kho tron sin déng bao. Tuy nhién c4c loai vita tron sin niy c6 gid thanh rat cao, chua thé phu
hop véi kha nang tai chinh ctia nhitng nguoi 1am cong tac thi cong stra chita ciia Viét Nam.

Vién Khoa hoc Thuy 1gi da ché tao thanh cong loai vita tron sdn goc xi mang, hon hop vita
chtta thém thanh phan polyme c6 tic dung lam tang kha nang chéng tham cho loai vita nay.

Vat liéu str dung trong ché tao vita tron san la xi mang PC40, cat vang kho, polyme bot,
phu gia siéu déo dang bot. Cac vat liéu nay dugc tron san theo ty 1& thich hop va déng bao.
Cuong do vira & 28 ngay dat 20 mpa. Gid thanh bang 30% so véi nhap ngoai.

2.4. Tiép thu cong nghé phut cao dp dé xit ly nén va chong thdm

Day la cong nghé phun hé xi mang & dp luc cao (trén 200 atm) trong dat. Vién da tu van
cho mot doanh nghiép trong nudc lwa chon mua thiét bi phut cao dp ciia hang YBM (Nhat Ban).
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Sau d6 phdi hgp v6i doanh nghiép nghién cttu lam chu cong nghé nay. Cong nghé phut cao ap
cho phép tao ra cic cdt xi mang dat c6 duong kinh dén 60 cm, sau t6i 20 mét, cudng do coc dat
dat t6i thiéu 2daN/cm?. Tuy theo cach thi cong cé thé tao ra cdc cot xi mang dat riéng 1é hoac
tudng chong tham. Cong nghé nay rat hiéu qua dé xir Iy hu hong nén, chong thdm cho cong
trinh thuy loi. Pham vi thich hop 1a cdc loai nén ¢6 hat tix cat soi, dén dat bun sét, khong dp dung
cho nén d4, da niit né, nén c6 d4 lan, da tang. Pa dp dung thir dé sira chita chong thim dun sti
cta cong dudi dé G-10 Ha Nam dat két qua t6t. Kinh phi sta chita giam 130 triéu dong so véi
1an stra trude bang cong nghé phut; thdi gian thi cong 1a 15 ngay so vdéi 2 thang trude day.

2.5. Ché'tao khép noi PVC thay cho khop noi dong

Khép noi PVC do Vién Nghién citu va ché tao KN92 da duoc dung rong rai dé lam kin
nudc cho khe néi clia cac cong trinh thuy 10i ¢6 cot nude chénh léch dudi 10 mét.

Ul diém ctia loai khép n6i PVC 1a thi cong nhanh va kin nuéc, gid thanh ré hon nhiéu so
vGi khép n6i dong. Cho dén nay khép n6i KN92 da duge st dung hang nghin mét cho hang tram
cong trinh trén dia ban ca nudc. Gia thanh cia KN92 bang 1/3 so vdi nhap ngoai. Loai khép n6i
nay da dugc dua vao don gid dinh mic xay dung co ban cua nganh.

3. Ap dung cong nghé tuong hao bentonit dé chong tham cho cac dap hé chia

Tudng hao bentonit 14n dau tién dugc sit dung d€ stra chita chong thdm dap ho chia nude
Dau Tiéng, do Cong ty BACHY-SOLETACH (Phdp) lam chu thau, Cong ty Xay dung Thuy loi
Viét Nam phoi hop thuc hién, Vién Khoa hoc Thuy 1¢i mién Nam Ia don vi tu van gidm sét. Sau
do Cong ty Xay dung Thuy loi cia Viét Nam da mua thiét bi va tu thié€t k€ thi cong stra chita cho
mot s6 cong trinh khdc nhu EaSup 6 Dak 1k, Duong Dong ¢ Phi Qudc... Dén nay chiing ta da
lam cht dugc thiét k&€ cap phdi vita xi mang bentonit, va quy trinh cong nghé thi cong. Vé vat
liéu van phai nhap bentonit cia nudc ngoai. Tuy nhién, theo nghién cttu ban dau, trong thoi gian

t6i ching ta c6 thé tim dugc cdc ngudn bentonit ctia Viét Nam phit hgp cho cong nghé néi trén.

Summary

This paper presents an Application and development of new Materials Technology for

Repairing anf Building hydraulic contruction in period of 20 recent years.
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