Science & Technology Development, Vol 3, No 5&6-2000

BE TONG TU LEN

Nguyén Viin Chanh — Phan Xuin Hoang — Nguy&n Ninh Thuy

Trudng Pai hoc K§ thuat
(Bai nhdn ngay 23/05/2000)

TOM TAT: Thi céng bé téng cho cdc cong trinh, thuong phdi dam nén, rung dé ting tinh
dong nhdt va dg ddc sit ciia cdu triic bé t6ng nhdm ndng cao chdt lugng cdng trinh. P6i vdi
nhitng cdu ki¢n phiic tap, cé mdt dé cét thép ddy ddc hodc & nhitng diéu kign thi cong
khéng thé duwa thiét bj dé€ ddm rung dugc, phdi cdn mt logi bé tong c6 tinh chdy déo cao
nhung khdng bj phdn tdng va ty lén chdt do trong lugng bdn than ma khéng cdn dén ndng
lugng dam rung.

Bé tong tu leén la mdt logi bé téng cé khd ndng ddp iing dugc cdc yéu cdu trén. Sit dung phu
gia siéu déo, phu gia tao nhdt va mét lugng bjt khodng trong hén hgp bé téng tu len sé cdi
thi¢n cdc tinh chdt ciia hén hgp bé t6ng va ciia bé tong.

Ddéi vdi Vit Nam, nghién citu cdc tinh chdt va iing dung bé téng tu lén trong cdc cong trinh
xdy dung la m@t gidi phdp mdi nhdm ndng cao higu qud kinh té& ky thudt.

L. KHA NANG TU LEN CUA HON HGP Bf: TONG:
Dé dat dugc kha ning ty 1én ctia hdn hgp bé tong khdng chi dua vao tinh chdy cla

vita xi mdng ma cdn phdi ¢6 tinh chdng sy phin ting giita cot liéu 16n va vita xi ming
(hinh 1).

Gidi han lugng c6t liéu |

Téc d@ng"c;ﬁ;ﬂ-{l-ﬁé sieu Eﬂ

Kha ning tf I&n ciia b&tdng

Khi niing choing phan @.EE&E

T1 1@ nuiGie / xi ming r.h?a_’_lj

Hinh 1: Su tuong hé giita cdc yéu 16’ dén khd ndng ty [en ciia bé tong

Nguyén tic dé dat dugc khd ning tu 1én 12 ting lugng chit két dinh trong vita xi
ming va gidm lugng cbt liéu 16n trong thanh phin cia bé tdng. Mit khdc cén tao tinh
déo cao cho hdn hgp bé tong, nhung lugng nudc yéu cau thip so vdi bé tong thudng dé
bé tong tu 1&n dat dugc do bén va cuding dd cao.

Viéc gia cdng chdn dong sé gép phan 1am cho hdn hgp bé tdng trd nén déo va
chdy. Do khi tan s& dao dong dat d&€n mot gid tri ning lugng nio dé thi ndi ma sit cia
cdc cOt liéu 16n gidm dén mifc nhd nhat. Chinh sy gidm ham lugng c6t liéu 1dn, ning
lugng dim nén cin thi€t d€ hdn hgp bé tong trd thanh chdy déo s& gidm di.
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Pé ting tinh déo ciia vita xi ming ta cé thé st dung phu gia si€u déo, tdc nhan tao
nhdt, vd mot lugng bot khodng vdi ty 1€ gitta nudc va xi ming hop Iy.

IL XAC PINH PO DEO CUA HON HOP BE: TONG TU LEN:

Phuong phép thong thudng theo tiéu chudn thi nghiém do déo cia hén hgp bé tong
bing cdch sit dung dung cu nén cut (hinh 2). Con ddi vdi hdn hgp bé tdng tu 1én, ngoai
kiém tra d6 sut ciia hdn hgp bé tdng, con ddnh gid hiéu sudt cla khd ning t lén va
khong bi phin ting cia hdn hgp bé tong tu 1&n, bing dung cu c¢6 dang chit U (hinh 3).
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Phuong phép st dung dung cu chit U: hdn hgp bé tdng ty 1&n dudc dd vao mot bén
ciia dung cu. Kéo canh cifa dé€ bé tong chdy qua phia kia cia dung cu. Dung thudc dé do
d6 cao Uh. N&u hdn hop bé tong ty 1&n thi d6 cao Uh s& 16n hon hodc bang 300mm.

D& dénh gi4 tinh cha't cia hdn hgp bétdng ty 1en can phai xdc dinh do déo clia hon
hop bé tong biing cach do d6 sut, do chdy va chiéu cao 14p ddy Uh.

Yéu ciu vé d6 déo cia hdn hgp bé tong ty 1en 1a:
*D0 sut phai = 250 mm.

*P§ chdy phdi > 600 mm.

»  Chiéu cao 14p ddy Uh > 300 mm.

1L THIET KE CAP PHOI BE TONG TU LEN:

Thi&t k€ cdp phdi bé tong ty Ién, cAn ddm bio nhitng yéu cdu ky thut vé khd
ndng tu 1&n, d chdy déo, cudng do va kha ning bén vitng. Phuong phap thi€t k& cip
ph&i cho bé tong t 18n gdm thi€t k& c4p phdi dya trén 1§ thuy&t va hoan thién cip phoi
sau khi k&€t hdp thuc nghiém (hinh 4).

73



Science & Technology Development, Vol 3, No 5&6-2000

74

Cifu tré x Yeéu cdu thi€t k& bétdng:
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Hinh 4 : Phuong phdp thiét ké thanh phdn ciia hén hop bé téng tu lén

Nhitng y&u cdu k¥ thuit ciia phuong phép thi€t k& nay Ia:

Lugng c6t lidu I6n cho 1m’ bé téng
Thé tich dic tuyét ddi cda cot liéu 16n: 0,30 - 0,32 m’
Pudng kinh 16n nhit ctia ¢d hat 1a: 20 — 25 mm
v
Lugng nude cho Im® bé tdng -

< 180 lit/m’
X4c dinh thy theo sy thay ddi thinh 155-175 livm®
phin ciia phu gia tao nhdt

Ti s6 Nudc / vt liéu bot

Xdc dinh ty theo sy thay ddi | Tisé Nudc/ vatliéu bdt (xi ming va
thAnh phin ciia phu gia tao nhét | bot khodng) 28 — 37 %

v
Lugng vét li€u b§t (xi mdng va phu gia bjt khoang)
X4c dinh tiy theo su thay ddi thanh Lugng vit liéu bt
phin clia phu gia tao nhét 0,16 - 0,19 m®

v

| Lugng 6t liéu nhé cho 1 m*bé tong tylen |

v

Lﬂém lugng ciia phu gia héa hoc |
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IV. PHAN THUC NGHIEM:

1. TINH CHAT NGUYEN VAT LIEU:

Céc tinh chi't clia nguyén vat liéu dugc xdc dinh theo nhitng diéu kién va phudng
phép tiéu chudn TCVN.

1.1.CAT:
Bang 1: Tinh chit k¥ thudt cla cdt
Loai cat Khéi lugng riéng | Khoilugng thé | Mo dundd | PO 4m W
Yo (g/cm’) tich v, (kg/dm®) |  16n My (%)
Song Bdng Nai 2,59 1,39 2,62 3,5

Bang 2 : Thanh phin ¢ hat cia cdt

Lugng sét trén sing(%) Kich thu6c mit sing (mm)
2.5 1,25 0,63 0,315 0,14
Lugng sét trén mdi sang(%) | 0 12,8 24,7 25,6 14,7 17,4
Lugng sot tich liy trén sang(%) 0 12,8 395 63,1 77,8 95,2

C4t sit dung 14 loai c4t vang, sach c6 khdi lugng riéng 1a: 2,6g/cm’, khéi lugng thé
tich 1a 1,39 kg/dma, modun dd 16n Mg=2,62. Thanh phin hat nim trong pham vi cho
phép (theo TCVN) diing cho bé tdng, k&t qua c4c thi nghiém dat tiéu chudn cdt duge si
dung dé€ ché tao bé tdng.

1.2.PA DAM:
Bang 3 : Tinh chat k¥ thuit cia d4
Doy (mm) | Dyin (mm) | Khéi lugng riéng | Kh6ilugng thé tich | Do 4m
Y. (gfem’) Yo (kg/dm’) W(%)
20 5 2,74 1,42 1,1
Biang 4 : Thanh phin cd hat cia d4
Lugng sot trén sang(%) Kich thudc midt sang (mm)
25 20 10 5
Lugng sét trén mdi sang(%) 0 9,14 82.33 8,01
Lugng sét tich liy(%) 0 9,14 91,47 | 99,48

Dax = 20mm, Dpyn = Smm. Pudng cip phdi thanh phin hat ndm trong pham vi
cho phép (theo TCVN), do d6 viéc dung dd dim nay cho béténg Ia thich hgp.
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1.3.XI MANG:

Bang 5 : Tinh chit cd 1y ctia xi méing

Loai xi ming Portland PC 40
Kh&i lugng riéng y,"(g/cm*) 3,147
Kh&i lugng thé tich y,* (kg/dm?) 1,238
Lugng nudc tiéu chudn (%) 29,5
Bit diu K&t thiic
I
Thai gian ninh k&t a5 50"
Cudng dd chiu nén (kG/cm?) 3 ngay 7 ngdy 28 ngay
217,4 300,7 435,2
Thanh phin khodng xi ming CsS C:S CA C4AF
(%) 62 22 3,6 6,9
Ti dién tich (m’/kg) 320

2. THANH PHAN CAP PHOI - P} DEO VA CUONG PO CUA BE TONG TU LEN:

2.1.p0Q DEO CUA HON HOP BE TONG TU LEN: (bing 6)

Tinh chit chdy déo clia bé tong tv I&n kha cao so Vi bé tong thudng. Bé tong
thudng khong thé chdy 1ap ddy qua thi&t bi thi chit U. D6 sut cla bé tong tu 1&n nim
trong khodng 24-26cm. DY chdy clia bé tong ty 1&n khodng 60cm, trong khi clia bé tong
thuding thdp hon rdt nhiéu (< 30cm). S& di bé tong tr 1&én c6 dd chdy cao ma khong bi

phan tdng 12 do st dung bot khodng, ti s6 N/X hop 1y va s dung phu gia tao nhét.
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Hinh 5: Anh hudng cia ti s6' N/X va lugng phu gia
dén dj chdy ciia hdn hgp bé téng tu len
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Vi lidu lugng phu gia khong ddi, khi ting ti s N/X thi d6 chdy va chiéu cao 1ap
diy Uh cdia hdn hgp bé tdng cang ting, nhung d&n mét mic ndo d6 khi ti s6 N/X qué cao
s& din dén sy du nudc trong hdn hgp bé tong va hién tuwgng phén ting s& xy ra.

Hinh 6, ta thiy riing chi cdn ting 2,5 lit nudc cho 1 m® bétdng ciing c6 thé 1am cho
bé tong tr 1&n dé dang bi phén ting.
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0.420,425 0,432 0,445 0,457 0464 0.47 0,477 0,483
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Hinh 6: Anh hudng ciia tf s6 N/X va lugng phu gia
dén chiéu cao ldp ddy ciia hén hop bé téng tu len

Viéc thit @6 chdy chi cho ta k&t ludn dugc tinh déo cia hdn hgp bé tdng, nhung
viéc thi nghiém chiéu cao 14p ddy Uh ddi hdi hdn hgp bé tong phai vira chdy déo vira tu
1&én ma khdng bi phan ting.

P& hdn hop bé tong dat dugc khd ning tu 1&n, ti s6 N/X ndm trong khodng 0,445-
0,477 theo bi€u dd hinh 5, 6 va Iugng phu gia tao nhdt nén gidi han t8i da 4lit/100kg xi
mang.

2.2.CUONG PO CUA BE TONG TU LEN:

Béng thanh phin c&p phdi nguyén vat liéu di dugc thi€t k& va kiém nghiém tinh
déo ctia hdn hgp bé tong tu 1&n dudc trinh bay trong bang 6. Ta sif dung cdc cdp phdi da
dat dugc dd déo theo yéu ciu ciia bé tong tv 1én d€ ti€n hanh dic miu thi cudng do,
dudng ho § diéu kién chudn va xdc dinh cudng d6 chiu nén. (bdng 7)
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K&t qua thi nghiém cudng d6 clia bé tong ty 1&n:

Bing 7
STT | Ky hiéu Cudng dd chiu nén R, (kG/cm?)
3 ngay 7 ngay 28 ngay
1 SCC2 304,0 354,9 405,4
2 SCC3 316,8 355,5 424,6
3 SCC6 294,5 348,4 414,4
4 SCC7 284,0 3244 404,8
5 SCC8 264,0 3125 380,9
6 SCCl11 270,5 310,0 419,7
7 SCC12 259,8 284,8 403,8
8 SCC13 245,8 279,0 378,5

Cudng dd chiu nén clia bé tdng tu 1&n c6 thé dat 420 kG/cm? sau 28 ngay. Cic yéu
t6 4nh hudng d&n cudng do 12 lugng nudc si dung, loai va lugng phu gia tao nhét dé dat
tinh ty 1&én ctia hdn hgp bé tdng, ciing nhu ti 1& ciia cdc nguyén vt liéu thanh phén.

Cuting dd chjv nén
(KGlem®)
450 §

400
350 |
300 |
250 |
200 |
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50 |
0
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Hinh 7: Anh hudng ciia ti 6 N/X dén sy phdt trién
cuong d¢ ciia bé téng tu lén

Cuiing d§ chju nén
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3.26 : PG (V100 Kg XM)

Hinh 8: Anh hudng ciia ham lugng phu gia déo dén
sy phdt trién cuomg dé ciia bé téng ty lén
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KET LUAN :

¢ Bé tong c6 st dung phu gia tao nhdt va phu gia siéu déo s& c6 do chdy cao,
khong bi phan tAng va ty 1&n dudi trong lugng ban than.

¢ Tinh déo ctia hdn hgp bé téng ty 1&n rdt nhay cdm vdi nhitng thay d8i nhé trong
thanh phén clia nguyén vit liéu.

¢ Tisd Nudc / Xi ming dé bé tong dat dudc kha ning ty 1&n 13: 0,445 - 0,477.
¢ Khdi lugng cot ligu nhd va cot liéu 16n gin nhu 13 ngang nhau.

¢ Cudng dd chiu nén cia bé tdng ty 1&n tuong duong vdi cudng dd chiu nén cila
bé tong thdng thudng va cé thé dat dudc mac 400.

SELF-COMPACTING CONCRETE
Nguyen Van Chanh — Phan Xuan Hoang - Nguyen Ninh Thuy

ABSTRACT: There has been increasing demand for high-performance-concrete with better
workability, higher strength and greater durability to meet current structural design needs.
Study of self-compacting concrete with self-compacting properties have been undertaken
with the goal of improving reliability of concrete compaction in forms having complicated
shapes or densely arranged reinforcement. To produce self-compacting concrete, it is
necessary to create high-fluidity concrete by adding superplasticizer and to eliminate
segregation by adding a viscosity agent or a large volume of powdered material.

In this paper, the properties of self-compacting concreie are described.
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