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CONG NGHE BE TONG TU DAM VA KHA NANG
AP DUNG TRONG XAY DUNG CAU DAY XIEN

PGS.TS. Nguyén viét Trung
Pai Hoc Giao thong van tai

1. DAT VAN BE

Cac du an cau nhip dac biét 16n thudc hé két cau day xién- dam cing BTCT va cau day
xién -dam ciing thép da va dang dugc tién hanh ngay mot nhiéu & nudc ta ( cAu My Thuan,
Kién, Binh, Bii chdy, Can tho, Rach Miéu, v.vv... Mot trong nhitng van dé k¥ thuat can
quan tam giai quyét la cong nghé thi cong bé tong chat luong cao dac biét cho mot s6 bo
phan két cau c6 dac diém chiu luc phic tap ,chiu Gng suat cuc bo 16n nhu phan dinh cot
thdp cdu , noi ¢6 rat nhiéu day néo xién tu vao ,hodc céc vi tri trén ddm cing BTCT, noi
c6 lién két neo véGi cac day néo xién. Tai nhitng vi tri nay yéu cau bé tong cé cuong do
chiu nén ciing nhu chiu kéo déu cao. Mat khac & d6 c6 rat nhiéu cot thép thuong , hoic ca
cot thép du ung luc bo tri sat nhau khién cho viéc d6 beé tong gap khé khian.Tai cao do
dinh cot thap thuong 1a xap xi cao 200m hoac hon nita ,san cong tac chat hep, viéc bom
bé tong 1én cao ciing nhu dam bé tong déu c6 nhitng yéu cau dac biét khé khan.

Mot trong nhitng gidi phdp c6 thé dp dung t6t trong cdc diéu kién néi trén la sir dung bé
tong tu dam. Loai bé tong ndy dam bdo chat luong cao vé moi mit va c6 thé tu chay 1dng
loang dén moi noi trong van khuon cho du c6t thép dat day dac ma khong can dam rung.
Nhu vay c6 thé bom bé tong Ién cao va d6 nagy vao van khuon ma khong can dim nita.

Bai bdo nay gidi thiéu nhiing két qua diu tién & nudce ta,trong di€u kién Phong thi nghiém,
lién quan dén cong nghé ché tao loai bé tong tu ddm noi trén., thao luan vé kha nang dp
dung cho mot s6 bd phan cua cau day xién-dam cing BTCT.

2. GIGI THIEU CHUNG VE BE TONG TU DAM ( SELF-COMPACTING
CONCRETE).

Be tong tu dam (BTTD) dang ngdy cang duoc su quan tam rong rii cua cdc k§ su ké tir
khi n6 dugc dp dung 1an dau tién tai Nhat ban vao nhitng nam cudi thap ky 80. Kha nang
chay 16ng tuyét voi két hgp véi dac tinh chong phan tang da khién cho loai bé tong nay c6
thé dugc dé ma khong can dam. Nhitng tinh chat dic biét khic nhu cudng do cao vé chiu
kéo va chiu nén, do chong thdm cao, tudi tho cao,v.v.. cang khién cho linh vuc 4p dung
loai bé tong tu ddm ngay cang md rong. Trd ngai duy nhat 1a gia thanh con cao, vi vay
ching ta khong thé sit dung mot céch dai trd ma chi 4p dung BTTD & nhitng bo phan két
cau dac biét, trong nhitng du an dac biét. Nguyén nhan chinh da dem lai nhiing tinh nang
quy bau cho bé tong tu dam la do 4p dung thé hé phu gia hoa hoc méi, goc Polymer nhu
Polycarboxylates cling v6i cong nghé thiét k& cAp phoi méi, ché tao cap phdi va kiém tra
chat ché 6 hién truong.

2.1 CAC UU DIEM cUA PHU GIA SIEU DEO CUC MANH SIKAVISCOCRETE
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Phu gia goc polymer nay lam cho bé tong tuoi cling nhu bé tong da hoa cling ¢6 nhiéu uu
diém hon han so véi khi 4p dung cac loai phu gia siéu déo
- doi v6i bé tong tuoi:
+ ¢6 tinh linh dong tuyét voi
+ c6 do chay long nhu ¥y muoén cta ky su cong nghé
+ hén hop rat dong nhat va on dinh
+ bé mat hén hop rat min
- doi véi bé tong khi da hoa cing
+ mat do bé tong rit cao vi lugng nuéc dugc gidm dén mic t6i thiéu.
+ ¢6 cudng do rit cao vi cdc 16 réng 1a tdi thiéu
+ ¢6 do chong tham rat cao
+ ¢6 tudi tho cao vi tinh chong tham cao
+ muc do co ngo6t rat it vi ham lugng nudce it
+ Giam thiéu nguy co bi cacbonat hoa vi do x6p ctia bé tong rit nho.

Loai bé tong tu dam c6 phu gia Viscocrete se c¢6 do dinh bam rat cao, do chay cao ma
khong bi phan tdng. Nho c4c tinh chat nay ma chiing ta c6 thé dé bé tong ma khong can
dam rung nta.

Vé do chay 16ng thi bé tong tu dAm c6 cép phoi duoc thiét k€ dac biét nén rat min va chay
16ng t6i da. . Néu thiét k& cap phoi hoan hao thi do doc clia bé mat khéi bé tong do radtén
mat phang c6 thé chi 1a 3%

2.2 CHI DAN CHUNG VE THIET KE CAP PHOI CHO BE TONG TU DAM CO
DUNG PHU GIA SIEU DEO CUC MANH SIKAVISCOCRETE

2.2.1. Cot liéu tho :

CG hat cot liéu tho 16n nhat nén 1y trong khoang 12 - 20 mm, nhung céc kich c& khac
ciing c6 thé dugc 4p dung. Ham lugng cot lieu dién hinh nén 14y nhu sau:

BT tu dam loai 0/4 mm  thi c6t liéu tho chiém 50%

BT tu dam loai 4/8 mm  thi c6t liéu tho chiém 15%

BT tu dam loai 8/16 mm thi c6t liéu tho chiém 35%

2.2.2. Thanh phan hat min: c¢& hat min khong 16n qua 0,125 mm

Ham luong hat min cén thiét cia hon hop phu thudc chu yéu vao kich ¢& cot liéu tho 16n
nhat, nhung ciing phu thoc vao ting dung cu thé ctia bé tong. N6i chung ham luong hat
min cao hon nhiéu so véi trong bé tong thong thuong. Ham lugng hat min & day bao gom
ca cat, xi mang, va cac chat don khac nhu muoi silic (silicafume).
Ham luong hat min dién hinh nén l1ay nhu sau:

BT tu dam loai 0/4 mm thi ham luong hat min > 650 kg/m3

BT tu dam loai 4/8 mm  thi ham luong hat min > 550 kg/m3

BT tu dam loai 8/16 mm  thi ham lugng hat min > 500 kg/m3

BT tu ddm loai 16/32 mm thi ham luong hat min > 475 kg/m3

2.2.3. Chat két dinh (ximéng) :
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Ham luong xi mang duoc xac dinh tuy theo cac tinh chat yéu cau clia bé tong tu dam
trong mdi du 4n cu thé va tuy thudc vao ham luong hat min ciing nhu kich ¢& 16n nhét clia
cot liéu tho.
Ham lugng xi mang dién hinh nén 14y nhu sau:

BT tydam loai 0/4 mm  thi ham luong xi mang 500 - 650 kg/m3

BT tu dam loai 4/8 mm  thi ham luong xi mang 450 - 500 kg/m3

BT tu dam loai 8/16 mm  thi ham luong xi mang 400 - 450 kg/m3

BT tu ddm loai 16/32 mm thi ham luong xi mang 375 - 425 kg/m3

2.2.4. Ham luong nudc:

Ham luong nudc trong bé tong tu ddm anh hudng rat 16n dén cac dac trung chat luong cua
bé tong khi da hod cting nhu: cuong do cudi cing, do x6p rong,v.v.. N6i chung luong
nudce trong loai bé tong c6 chat lugng thap va chat luong dudi trung binh la vao khoang
200 lit/ m3 bé tong, con trong loai bé tong cé chat lugng trung binh la vao khoang 180 -
200 1it/ m3 bé tong. Bé tong chat lugng cao phai c¢6 luong nudc it hon 180 1it/ m3 bé tong.
Trong cac du an cau ddc hang & nudc ta hién nay, lugng nuéc khoang 165 - 170 lit/ m3 bé
tong.

2.2.5. Ham luong chat phu gia:
Phu gia SikaViscocrete dugc dung riéng cho bé tong tu dam.

2.2.6. Thi nghiém kiém tra do6 chay-sut khi dung con thit do sut thong thudng

Chiing ta c6 thé dung ngay loai con thir do sut thong thudng cho bé tong nhung dit 1on
nguoc dé cho dinh c¢6 16 nhd hon quay xuong dudi con dé con quay lén trén.. D6 day hon
hop bé tong tu dim vao miéng 16 to ma khong dam rung , dit sao cho bé mat khay thép
that nim ngang va con dugc do day hon hgp bé tong.

Tiép theo, tir tir nhac con 1én khoi bé mit khay thép . Bé tong sé chdy 1ong loang ra thanh
hinh tron trén bé mat khay thép.

Do thoi gian cho dén khi dudng kinh vét loang tron ctia hon hgp bé tong dat dén 50 cm.
(thuong 1a phai dat sau 3 - 6 giay). Sau d6 cho mot lic va do duong kinh 16n nhét cua vét
loang tron ( thuong dat khoang 65 - 75 cm).

Kiém tra bing mét thuong vé do dong nhat va do phan tich cia méau,dic biét 1a & cic mép
xung quanh.

2.2.7. Thi nghiém kiém tra do chay-sut khi hop thit hinh chit L

D4 ddy hén hop bé tong tu dim vao miéng 16 ma khong dam rung Kiém tra vé su phan
tach trén bé mat.

Nhéc tdm chan ctra dudi hop that nhanh cho bé tong chdy trao ra nhdanh nam ngang ctia
hop thtr hinh chit L.

Kiém tra d6 chay ctia hdn hop. Po thoi gian cho dén khi bé tong tran ra theo chiéu dai
dugc 40 cm. Tiép tuc do thoi gian dén khi hén hop be tong chay dénhét chiéu dai nhanh
nam ngang hop chit L. Do do chénh léc chiéu cao cta bé tong sau khi ngiing khong tu
chdy nita.

Hién nay ¢6 2 loai hop thir hinh chit L theo phuong phap ndi trén.
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- Néu thir theo hop kiéu Chau Au thi cAn phai dat T, = 3 - 6 giay
va H ., /Hy., > 0,80

X cm 0cm

- Néu thir theo hop kiéu Nhat ban thi can phai dat T, =3 - 6 gidy
va Tesem =45 giay

2.3 MOT SO TRUONG HOP DA AP DUNG BE TONG TU DAM CO DUNG PHU
GIA SIEU DEO CUC MANH VISCOCRETE

23.1.Vidul:
Yéu cau bé tong tu dam c6 cuong do 40 MPa

Dic diém cap phoi da 4p dung;

- ¢0 hat tho 0/32 mm

- x1 mang 350 kgm3 loai I va 75 kg tro bay

- phu gia 1,2% Viscocrete-2

- ty 1& N/(X+tro bay) = 0,4

- ty trong 2445 kg/m3

- luong cuon khi 0,5%

- do chay sut SFs,.,=4sec vaSF,, =69 cm
- cudng do beé tong 7 ngay tudi = 45,9 MPa

232.Vidu2:
Yéu cau bé tong tu dam c6 cuong do 40 MPa

Dic diém cap phoi da 4p dung;

- ¢d hat tho 0/16 mm

- x1 mang 425 kgm3 loai I va 75 kg tro bay

- phu gia 1,4% Viscocrete-3010 va 0,1% Sika AER-15
-ty 16 N/X =0,42

- ty trong 2360 kg/m3

- luong cuon khi 4,6%

- do chay sut SF_, =64 cm

- cudng do beé tong 7 ngay tudi = 40,1 MPa

233.Vidu3:
Yéu cau bé tong tu ddm c6 cuong do 35 MPa

Dic diém cap phoi da 4p dung;
-cOhat tho 6/10 mm 820 kg

- cat 0/3,15 mm 805 kg

- xi mang 290 kgm3 loai I

- vi sgi 150 kg

- phu gia 0,9% Viscocrete-3010 va 0,4% Viscocrete-2100
-ty 16 N/X =0,45

-ty 1& da/cat = 1,02

- nudc 198 lit

- ty trong 2295 kg/m3
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- lugng cuon khi 0,8%
- do chay sut SF,, =75cm
- cudng do beé tong 7 ngay tuéi = 38 MPa

2.34.Vidu4: Két qud thi nghiém tai Viét nam
Yéu cau bé tong tu dam c6 cuong do 35 MPa
Dic diém cap phoi di dp dung;

- xi mang Nghi son PCB 440
- phu gia Viscocrete-5 va Sikament 1200 NT

- bang sau day ghi 16 céc tham s¢ thi nghiém ctia 3 nhém thi nghiém dién hinh

S6 TT | Ty lé N/X Cép phoi trong di€u kién kho (Kg/m3)
Ximang | Silicafu | Cat | Pa | Nu6c | Phugia
me PP1 (mL)
1 0.38 450 20 966 | 791 | 171 6300
184 (1200 NT)
2 0.40 450 20 944 | 773 | 179 8100
189 (Viscorete-5)
3 0.38 460 20 946 | 774 | 174 8280
182 (Viscorete-5)
S6 | Cap phoi trong di€u kién thuc t€ (Kg/m3) Thi nghiém chay Ham
TT trén ban (duong kinh lugng
vét loang, mm) cuon
khi %
Xi Silicaf | Cat | B4 Nué6e | Phu sau | sau | sau | sau
ming | ume gia 0 |15 | 30 | 60°
PP1 (mL)
1 |450 20 966 | 791 | 177 6300 | 65 | 62 | 60 6
189
2 450 20 944 | 773 | 185 8100 | 65 64 4,5
195
3 | 460 20 946 | 774 | 180 8280 | 66 63 2,0
187
S6 TT Cuong d6 chiu nén ctia mau thir khoi vuong (MPa) | Ghi chd
1 ngay 7 ngay 28 ngay
1 6,4 27,8 36,1
2 4,5 40,7 59,0
3 1,2 42,4 57,2
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3. KET LUAN

Bé tong tu ddm 1a mot cong nghé con rat méi, khong nhitng doi véi nude ta ma ca doi véi
nhiéu nudc khdc, nhung trién vong 4p dung loai bé tong nay cho nhitng bo phan két cau
dac biét rit ding quan tam , vi du cdc vi tri khé do beé tong do cot thép day diac , noi yéu
cu thi cong trén cao ma san cong tac chat hep, noi ma chiéu cao bom bé tong 16n dén
xap X1 gan hai tram mét nhu cac cot thap cau day xién va cau day vong, noi ¢ tinh trang
chiu luc phic tap, ting suit cuc bo 16n nhu cac u neo trén dam cdng, v.v.. doi hoi loai bé
tong chat luong cao vé nhi€éu mat chi khong phai chi riéng vé€ mat cudng do cao.

Can cit céc két qua thi nghiém ban diu di néu ra & trén , c¢6 thé nhan thay viéc ché tao bé
tong tu dam dam bao chat luong cao nhu céc Tiéu chudn quéc t€ v6i cdc vat liéu xi
mang ,cat , da trong nudc va phu gia SikaViscocrete 1a hoan toan kha thi.



