NGHIEN CU'U CHE TAO SON CHONG THAM THAM THAU KET TINH GOC XI MANG
TRONG PHONG THi NGHIEM VA UNG DUNG TRONG CONG TRINH THUY LOI
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Tom tat:

Bai bao trinh bay viéc nghién cuu lwa chon vt liéu va cong nghé dé san xudt son chéng tham tham
théu két tinh gdc xi méng. Son dwoc ché tao c¢é do bén nén, bén mai mon, bam dinh véi bé mat bé tong
va do chong tham nuée cao. Chat luong cua sdan pham sdan xudt dwoc cé thé so sanh véi son cing logi
nhdp khéu. Loai son nay cé trién vong vmg dung dé chong tham cho c¢éng trinh thity loi tai Viét Nam.

Tir khéa: Thim thd'u; két tinh; chéng thd'm; bé tong

1. Mé dau

Son thim thau két tinh gdc xi mang 13 cong nghé tién tién di dugc sir dung trén thé gi01 tir nhirng
nam 60 cua thé ky trudc. Nhiéu cong trinh bé tong 16n da sir dung cong nghé chong thim bang son
chdng tham tham thau két tinh. Son chdng thim tham thau két tinh 13 mot hon horp gom xi mang, phu
gia chdng thdm, phu gia khoang hoat tinh siéu min va cac chat xdc tic. Thanh phan siéu min trong vat
liéu s& tham thiu vao bé tong va lap day cac 16 mao quan va phan ung véi Ca(OH),, mot san pham
thuy hoa cua xi mang tao thanh khoang c6 cuong dg, ngan chan nude khong cho xuyén qua bé tong.
Cong ngh¢ chong thim theo co ché tham thiu két tinh sir dung vt liéu goc xi mang s€ néng cao kha
nang chng thim cua bé téng (theo TCVN 3116:1993) so véi mau ddi ching, ddng thoi ting kha ning
chéng an mon, cling nhu mai mon cta bé tong.

.
o
-
[
"
.
-
-
L]
-

-l-‘_Q

Hinh 1: Hinh anh cdc 16 mao quan du"ac ldp day boi khoan co cuong do
Mot s6 cong trinh tiéu biéu sir dung cong nghé nay nhu trong bang 1.

Bang 1. Mot s6 cong trinh [6m trén thé gidi dp dung cong nghé chong tham tham thau két tinh goc xi méing

TT Tén cong trinh Pia diém Qudc gia
1 Sydney Harbour tunnel Sydney Uc
2 Olympic 2000 stadium Sydney Uc
3 Vancourver seabus; BC Canada
4 Badaling Donglaoyu Express Highway Bridge Deck Bejing Trung Qudc
5 Iida Dam Kaama, Ibaraki Nhéat Ban
6 Okachimachi Tunnen Tokyo Nhat Ban
7 Grimsel area Dap system Grimsel Thuy Si
8 Fany Sha Dam Hshitien bai Loal
9 Washington D.C Metro System Washington D.C My

10 | Guang xi tian-shen-Qiao Hydro-Electric Station Quang xi Trung Quéc




Tai Viét Nam son chéng thdm tham thiu két tinh méi duogc biét dén gﬁn day, chu yéu su dung vat
li¢u nhap ngoai dé chong tham cho céac cong trinh bé tong khoi 1on. Bang 2 thong ké mot s6 cong trinh
tai Viét Nam da trng dung cong nghé chong tham bang son chong tham tham thau ket tinh.

Bang 2. Mot s6 cong trinh bé tong tai Viét Nam ap dung cong nghé chong tham bang son chong tham
tham thau ket tinh

TT Tén céng trinh Pia diém Loai hinh cong trinh
1 | Nha may Kao Viét Nam Bién Hoa Cong nghiép
2 | Nha may Sanyo Viét nam Bién Hoa Cong nghiép
3 | Nha May bién Phu My Ba Ria - Viing Tau Cong nghiép
4 | KCN Nomura Hai Phong Cong nghiép
5 | Nha may Canon Viét nam Ha Noi Cong nghiép
6 | Bon chira ho — Nha may American Standard Di An - Song Bé Cong nghiép
7 | Nha may nudc Long Thanh Nhon Trach -Dong Nai Cong nghiép
8 | Nha mdy san xuat xe Yamaha Ha Né6i Cong nghiép
9 | Nha may Uni-President M§$Tho-Tién Giang Cong nghiép
10 | bap Dau Tiéng Téay Ninh Thuy loi
11 | Pap Nude Trong Quang Ngii Thuy lgi

Hiéu qua ky thuét ciia viéc sir dung son chong tham thau thau két tinh dé xur Iy chéng thim cho cac
cong trinh bé tong ¢ nude ta rat tot. Nhung viée trién khai rong rii cong nghé nay con rat han ché, do
san pham déu do cac cong ty ctia nudc ngoai san xuit (Peneseal — Pirc, Xypex — My, Aquafin — Diic,
v.v...) chao ban véi gia kha cao. Pong thoi viéc Iya chon duoc loai son chéng thim tham thau két tinh
dat tinh niang ky thuat, dap mg cho timg loai cong trinh (kha ning chéng thim, méi truong xam thyc)
dé dat hiéu qua kinh té - k¥ thuat va tinh bén 1au cao nhat 1a rat quan trong. Vi vay viéc san xuit loai
vat liéu nay trong nudc 1a rit can thiét, tao tién dé trién khai rong rai cong nghé tham thau két tinh
chéng thdm cho cac cong trinh bé tong khi c¢6 yéu cau.

2. Ché tao son chng thAm thAm thau két tinh gbc xi ming
2.1 Nguyén vit li¢u dau vao

+ Xi ming pooc ling: Chon xi mang PC- 40, tién hanh xac dinh ¢& hat va c6 thé nghién lai dé tang
d6 min dat bé mat riéng > 3300cm2/g. Thanh phan xi ming dugc dung trong thi PE dé tranh 4m. Mua
clanhke tai cac nha may xi mang vé nghlen min trong phong thi nghiém cho dén cap hat phu hop véi
thanh phan trong son tham thau két tinh gbc xi ming, hién nay ching t6i dang sir dung clanhke ctia
nha may xi mang Kim Pinh - Hué, xi ming co céc tinh chit nhu trong bang 3.

Bang 3. Tinh chat co Iy cia xi mang

. pen . - . £ . Yéu cau theo TCVN
TT Chi tiéu thi nghiém Pon vi Ket qua 2682:2009

1 | Khi luong riéng g/em’ 3.10
2 | Do min (lugng sot trén sang 0.08) % 3.9 <12
4 | D9 déo tiéu chuén % 27.0

Thoi gian dong ket h.ph 2.15 > 00h45
5 |tBatda h.ph 3.10 < 10h00

+ Két thiic ' ) -

Cuong do nén cua xi mang ¢ tudi
6 | +3ngay N/mm® 32.1 21

+ 28 ngay 49.3 40

+ Cat thach anh: Cat thach anh di dwogc 1am sach, c¢6 thanh phan SiO, > 85%, thanh phan hat tir
100 d&én 520 pm (kich thudc trung binh 220 pm). Cat thach anh str dung ché tao son dugc siy kho va
dung trong ti PE dé tranh am. Thanh phan hat co ban nhu trong bang 4.



Bang 4. Thanh phan hat co ban cia cat thach anh

Kich thuéc hat, pm Ty 1€, %

530 0
500 3
400 4
300 6
200 12
100 14

10 16

1 25
0.5 20

+ Phu gia khoing hoat tinh siéu min: C6 thé lya chon silicafume, san phiam thwong mai
sikasece-PP1 cuia cong ty Sika; Fume (N) ciia cong ty Vinkems; MP-SF cua cong ty BASF, san pham
ctia hang Elkem, cac san pham nay hién dang c6 trén thi trudng nudc ta. Ciing c6 thé s dung céc san
pham siéu min hoat tinh trong nuéc tir két qua cua qua trinh nghién bot khoang.

Thanh phan khoang hoat tinh siéu min clng phai sdy kho va dyung trong tai (bao) PE dé cach am.
Thanh phan khoang hoat tinh siéu min co thé két hop silicafume v6i hop chat silicat ¢ modun thich
hop dé dam bao d6 bén am va nude. Thanh phan khoang hoat tinh siéu min c¢6 duong kinh hat nho
hon 1um du tinh chiém 7,5- 8% trong lugng cua hon hop tron.

Str dung phu gia khoang hoat tinh si€éu min nano (nhap ngoai) va siéu min (nhap ngoai hodc trong
nudce (thu duge trong qua trinh nghién) c6 tinh chat nhu trong Bang 5.

Bang 5. Tinh chat co ly ciia khodng siéu min

TT Céc chi tiéu thi nghiém Tiéu chuin 4p dung Pon vi do Két qua
1 | SiOy(Silicon dioxide, amorphous) ISO 3262-20 % 99.99
2 | Mat khi nung (Loss on Ignition) ISO 3262-20 % 0.01
3 | PBuong kinh  (Particle  size % 100

distribution) < 400 nm
4 | DBuong kinh binh quan

; . nm 40
(Particle size average )
5 | Khoi lwgng TT (Bulk Density) ISO 787-11 kg/m’ 100
6 | Dién tich bé mat (Specific surface m’/g 50
area)bet
7 | Khoi lugng riéng(Density) ISO 3262-20 g/cm’ 2.2
8 | by am (H,0) ISO 3262-20 % 1.0
9 | Chi so pH (pH value) ISO 3262-20 4.0

+ Phu gia hoa hoc: Phu gia hod hoc dua vao son dé tang do chay long d& thi cong cta son. Pé co
kha nang dap ing yéu cau nhu véy, nén lya chon st dung két hop phu gia siéu déo voi phu gia polyme
tan trong nudc cd mic d6 cudn khi thap nhat. Ty 1é thanh phan phu gia hoa hoc trong son chiém 2 —
2,5% (tinh theo luong phu gia kho) trong luong cua hén hop tron kho. St dung loai Polyacrylat
thuong dugce sir dung lam thanh phan son chong tham cua cac hang ché tao vat li¢u. Cac loai phu gia
hoa hoc théa man TCXDVN 325:2004 - Ti€u chuan - Phu gia héa hoc cho bé tong.

2.2. Qta trinh sin xuét hdn hop 1am son chong thim thim thiu két tinh.

2.2.1. May say

Y@u cau phai sr?iy duoc vat liéu roi (cat, phu gia min, xi mang), dam bao cép du vat liéu cho may
nghién tron.

Céc thiét bi chinh:

- Hé th(f)ng dinh luong phai dam bao d¢ chinh xac;
- H¢ thong bang tai vat liéu phai kho, sach va kin;
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- Haé thong say phu hop véi cong suét, kinh té;

Bang 6. Thong s ky thuat may sdy

bo Téc dd Nhlgt do Cong Nang Trong
2 X o khong P ; . .
Kiéu say | nghiéng quay Khi 16i suat suat lwgng Ghi chua
o \ . PR %
(%) (vong/phut) vao (°C) (Kw) (Tan/gio) | (Tan)
Thung | 5 3-8 <700 3 0515 | 29
Quay

2.2.2. H¢ théng cin dong, nghién tron va déng bao (hinh 2)
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Hinh 2: So d6 hé thong nghién trén va déng bao

1. Hé thong nap liéu (dd dinh luong cac thanh phan);
2. Phéu chtra nguyén liéu trudc khi tron;

3. Thiét bj tron;

4. Phéu chira hdn hop nghién tron;

5. Chan may

6. Khung gia do

Thanh phan son theo trong lugng dy kién: Xi ming pooc ling (TP,); Cat thach anh (TP,); Phy gia
khoang san si€u min (TP;); Phu gia hod hoc dang 1dng (TP,).

Quy trinh nghién tron:

Budc 1: TP1+TP3 nghién 60 phut: dé ting d6 min va do dong déu cua ba thanh phan;

Budc 2: (TP1+TP3 (dd nghién 60 phit)) +TP2 nghién 8 phut tron déu hdn hop min véi ¢t lidu,
thoi gian it vi tranh nghién min cot liéu;

Budc 3: Dong bao thanh phan khé.

3. Nhu cau sir dung va két qua ving dung son chong thim cho cdc cong trinh thiy lgi
3.1.Nhu chusirduyng , , ,

Son chong tham tham thau két tinh goc xi mang san xuat trong nudc co gia thanh thap hon so véi
cac san pham nhdp ngoai do cac nguyén nhan: Nguyén liéu dau vao ré do chu ycu la vét liéu trong
nudc, gia nhan cong va nang lugng ré hon so voi nudc ngoai, ngoai ra chi phi van chuyén thap hon
nhiéu so voi nhap khau. Dy kién gid san pham san xuat trong nudc bang khoang 75% so voi san pham



nhap ngoai c6 chat lugng twong duong va phu hop véi diu kién st dung dic thu cia khi hau nude ta.
Do d6 san phém s& ¢6 tinh canh tranh va dem lai hiéu qua vé kinh té k¥ thuat cao.

H1en nay, so lugng cdc cong trinh thuy loi ¢ Viét Nam la rat 16m, udc tinh mdi ndm c6 t01 hang trleu
m’® bé mat bé tong can xur ly chéng tham tuvong duong hang nghin tan hon hop vat liéu can san xuat.
Ngoai ra rat nhidu cong trinh cii d xudng cap, can stra chira chéng thim nham dam bao do an toan va
nang cao tudi tho. Vi khdi lugng bé tong can chdng thim nhu vay thi trién vong str dung son chdng
tham 1a rat 16n.

3.2. Ung dung dung san pham cho cong trinh dap bé tong trong luc

Pugc sy dong ¥ ctia Chu dau tu, vién Thily cong da tién hanh thi cong son chong tham dé chdng
tham cho tuong bé tong truyén théng M20B6 phia thuong luu dap Nudc Trong — Tinh Quang Ngii.

Sau khi thi cong 28 ngay, tién hanh khoan 1dy mau dé thi thi nghiém theo TCVN 3116:1993. Két
qua thi nghiém nhu trong Bang 7.

Bang 7. Két qua thi nghiém chong tham bé téng bang son chong tham cho dap Nwde Trong

TT Loai bé tong thir thim Két qua chong thim theo | Cap ap luc ting so voi
TCVN 3116:1993 (W, atm) mau doi chirng, atm
1 | T6 mau bé tong thuong (d6i chimg) W6 -
2 | T6 miu bé tong duge quét son chong tham W10 4

Nhién xét: Bé tong thi cong chbng thdm bang vat lidéu chéng thdm tham thau két tinh géc Xi mang
c6 do chong tham tang 4 atm (theo TCVN 3116:1993) so vdi bé tong khong xtr Iy chong tham .

4. Ket luan

Cong nghé chong thim bang son chong tham tham thau két tinh cho cic cong trinh bé tong 1a mot
cong nghé tién tién vira dam bao yéu cau k¥ thuat va kinh té, vi viy nén trién khai ap dung cho céac
cong trinh bé tong thuy cong & nudc ta.

Chung ta hoan toan c6 thé san xuat duoc san pham nay nham giam chi phi va da dang hoa san pham.
Céc loai vat liéu ché tao phﬁn 16n déu sén co tai Viét Nam cling nhu day chuyén thiét bi.

Loai san phém son chéng tham do Vién Thuy Cong - Vién khoa hoc thuy lo1 Viét Nam nghién ctru
ché tao cho két qua tot khi img dung vao cong trinh ho chira Nude Trong, budc dau khang dinh duoc
chat luong cua san pham trong nudc.

Véi vu diém vé kha ning chng thim cia vat lidu nay, ciing véi nhu cau chdng tham céac cong trinh
thuy cong ¢ Viét Nam thi trién vong st dung ctia son chdng thim tham thau két tinh gbc xi ming la
rat 16n.
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Abstract:
A study on producing cement-based/cementitious capillary crystalline waterproofing
paint in the laboratory and its applications in hydraulic constructions.



The paper presents an investigation on the selection of materials and technologies for producing
cementitious capillary crystalline waterproofing paint in Vietnam. This type of paint has high
compressive strength, abration resistance, and good adhesion to concrete surfaces and water tightness.
The quality of the manufactured product can be compared with the same imported paints, promising
effective coating for waterproofing applications in hydraulic constructions in Vietnam.
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