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Anh hirong cua thoi gian va nhiet 60 ban dau 
cua hon hop be tong den dae tinh luu bien 
cua be tong tu dam 

I TS. HOANG VlfT HAI; TS. NGUYEN TIEN D O N G 
Trudng Dgi hoe Giao thong vdn tai 

TOM TAT: Bai bao danh gia anh hudng cua thoi 
gian, nhiet do va dong thai hai yeu to den tinh cong 
tac cua be tong ty dam (SCO). Thi nghiem tuong 
ung voi 3 muc nhiet do cua hon hpp be tong (17°C, 
20°C va 24°C) va 3 thdi diem sau khi trgn (10, 40, 
70 phut) de xac d|nh su thay doi tinh cong tac cua 
be tong tu dam, Cac ket quS thi nghi#m cho thay, 
yeu to nhiet do va thoi gian anh hudng dang ke 
den dae tinh luu bien cua hon hop be tong, 

Tu KHOA: Be tong tu dam, thoi gian sau khi trpn, 
nhiet dp, tinh cong tac 

ABSTRACT: This paper presents them influence 
of hauling time and temperature on the rheology 
of Self - Conpacting Concrete (SCO) The tests 
are realizied in three temperature (17°C, 20°C and 
24°C) and three hauling time (10, 40, 70 minutes). 
It was proven that temperature and hauling time 
has an effet on workability 

KEYV/ORDS: Self- comnpacting concrete, hauling 
time, temperature, workability. 

I.OATVANDE 
Be tong tU dam (SCC) la mgt loai be tong ed the do 

v io van khuon ma khong can bat ed nang lugng nao de 
dam len [1 ],Tuy nhien, ty trpng eua be tdng tu dam trong 
sin xua't be tong hien nay van con han ehe. Mdt trong 
nhdng yeu to t ie dong den tinh edng t ic cua be tdng tU 
dam la nhiet dp eua hdn hgp be tdng trudc khi do vao 
van khuon. Nhiet do la mgt yeu to g in bd chat ehe vdi eie 
qu i trinh tron va due be tong, Nhiet dp eua be tdng tUOi 
chiu inh hudng bdi nhietdg eua eac vat lieu thanh phan, 
nhiet do moi trUdng va nhiet dUOc tao ra bdi qua trinh 
tron. Kiem soit dugc nhiet do be tong tUOi l i mot van 
de phdc tap trong trudng hop thi eong tai edng trUdng. 
Nhiet do be tdng tuot c6 the kiem soat duoe trong qu i 
trinh sin xuat be tong due sin, tuy nhien lat rat khd kiem 
soit khi thi cdng tren eong trudng. 

Tinh eong t ie eua be tong thdng thudng ed the 
dugc ci i thien bang each thay dot cac thong so eua eac 
thiet bi rung co hge nhU tan so rung, thdi gian rung... 
Trong trUdng hop be tong tU dam, qu i trinh dam nen 

l i do trpng lugng rieng cua be tdng. Tii dupe gay ra bdi 
trpng lugng rieng cua hdn hop, g iy ra dong ehiy cCia 
hon hop.Toe do dong ehay phy thugc vao do nhdt.Ting 
do nhdt lam giam tdc dd ddng ehiy cua hdn hop. 

Cyan et al [5] da ehi ra rang, trong mdt sd trUdng hop, 
tinh cdng t i c cua hon hgp SCC bj suy gi im, hon hop phii 
duge rung eo hoe eho den khi lap day duge van khuon. 
Nghien edu cua Ghafoori v i Diaw/ara cung thu dugc ket 
qu i tuong tU [2,4]. Theo tae gia, tren nhiet do 20''C, ddng 
chay sut gi im dan khi nhiet do tang, xu hUdng nay t ing 
toe vdi nhiet do tang. Nghien cQu eua Schmidt [3] eung 
chira rang, cdthe giam inh hudng nhietdg khong mong 
mudn den kha nang lam viee cua SCC bang each sQdyng 
cic loai phu gia sieu deo dQoe lUa chon phu hop va eie 
phu gta hda hpc khac, 

Bai b io gidi thieu ket qu i thue nghiem inh hudng 
cua nhiet do ban dau eua hon hgp be tong v i thdi gian 
sau khi trgn tdi tinh edng tac cua be tong tu dam. Nhiet 
do cua be tong tuoi sau khi trgn dUOe dieu chlnh thong 
qua viee dteu ehinh nhiet do dau vao eua cac vat lieu 
th inh phan trUde khi trgn. 

2 . V A T L I | U 

2.1.Vat lieu suf dung 
- Cof//eu/dn:Oi d im dugc li'y tU m o d i Quang Son, 

Lap Thach, Vinh Phue. Da dam ed dudng ktnh danh djnh 
Dmax - 12,5mm v i cd thanh phan hat thda min tieu 
chuan ASTM C33. 

- Cot lieu nho: Sii dung la eat vang song Ld cd thanh 
phan hat thoa man Tieu chui'n TCVN 7570;2006. Cac dae 
tinh ky thuat eua eit dUoe gidi thieu d Bdng 2.1. 

Bing 2.1. Cie ti'nh chat caly eiia di vi cit sddung 
trong thi nghiem 

TT Ten chi tieu 

1 ' Khoi luong rieng (g/cm^) 

2 Khoi iLfong the tich xop(g/cm') 

3 Oo hut ni/dc 24h (%} 

4 M6-dun dp Icfn 

Oadam 

2,71 

1,65 

0,8 

Cat 

2,68 

1,6 

1,1 

2,7 

- Xi mang sd dung l i xi mang portland Nghi Son 
PC40 cd eie ehi tieu ky thui t thoa man Tieu chuan TCVN 
2682-2009. 

- Bot da vol Kien Khe - Ha Nam ed ham lugng CaCO 
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chiem 95,6%. Khoi luong rieng eua da vdi la 2,68 g/cm^ 
va luong sot tren sang 45Mm la 21,6%. 

-Phu gia sieu deo sQdung l i phu gia g i im nude cao 
Sika NN, goe Polyearboxylate cai tien eua hang SIKA, khoi 
lugng the tieh la 1,06 g/cm^ 

2.2. Thiet ke thanh phan be tong tu dam 
Be tong cot lieu tu dam duoe thiet kedua theo hudng 

dan cua EFNARC (EFNARC, The European Guidelines for 
Self-Compacting Concrete Specification, Production and 
Use, 2005). Thanh phan v i t lieu eua be tong duoe gidi 
thieu d Sdng 2.2. 

Bing 2.2. Thanh phan vit Heu eho Olm'be tdng 

STT 

1 

2 

3 

4 

5 

6 

Vat lieu 

Da dam 

Cat 

Xi mang 

Bot da 

Nudc 

Phu gia sieu deo 

Khoi IUdng 

857 (l<g) 

820(kg) 

484(kg) 

112(kg) 

155(kg) 

14,5 (1) 

06 ehay lan duge xic dinh theo Tieu chuan ASTM 
C1611 [1], SLfdung eon Abrams nguoc. 

Hinh 2.1: Thinghiim do dp ehiy eua hon hpp be tdng tuoi 

S.THirC NGHI$M VA K^T QUA 
3.1. Dieu chinh nhiet do hon hop 
Oe dieu ehinh nhiet do cua hon hop be tong, nhdm 

de tai tien hanh dieu ehinh nhiet do eua dau vao; nhiet 
do cLia hon hop; c i t + xi m ing -i- bot da; nhiet do cua da; 
5x10; nhiet do eua nude. 

Hinh 3.1: Do dae nhiet 3d dau via cda hon hpp 

Nhiet do eua vat lieu dau vao va nhiet do eua hon 
hop be tong sau khi tron dUac tong hop trong Bang 3.1 
nhusau: 
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Bing 3.1. Nhiet dp cda vat liiu dau vao va 
cua hon hop sau khi trpn bi tong 

Nhiet do ban dau 
1 cua hon hop be tong 

Xi mang 
4-bdt da-H cat 

20,1 "C 
1 18,7 

1 17,1"C 1 17,9 

1 24''C 1 36,6 

Da 5x10 

18,9 

18,4 

28,3 

NiTorc 

20,5 

6,3 

38,8 

3.2. Anh hudng nhiet dp dau vao den do chdy lan 
cua be tong tUOi 

Cic ket qu i thi nghiem eho thay die tinh luu bien 
(do ehiy lan) eua be tong tuot phy thude nhiet dp eua 
hon hop, nhiet do eua hon hop cing thap thi dp Itnh 
dpng cua be tong eang tang (Hinh 3.2). Khi nhiet do tang 
lam tang phin Qng thuy hda trong be tdng, dan den toe 
do hinh thanh gel trong hon hop t ing dan den su suy 
g i im tinh cdng t ie eua be tong tuol. 

_ 700 -
E ^>o 

' 200 -

100 -

Nhi?t dg ciia hon hî p tru'o'c Ithi thi ngliiem do Sg 
chay lan ("C) 

Hinh 3.2: Mii quan hi gida dp ehiy lan va nhiet dP 
cda hon hpp be tdng d thdi diem thinghiim 

3.3. Anh hudng nhiet do va thcri gian den tinh 
cong tac cua be tong t a d a m 

Ket q u i tren Hinh 3.3 eho thay xu the giam dan do 
chay lan cua hon hgp be tong t u d i m theo thd i gian, sau 
30 phut do eh iy lan cua hon hgp giam khoang 20%, dieu 
nay thuc sU la van de Idn t rong t rudng hgp vi ly do nao 
do ma qua tr inh do be tong t u dam dien ra "muon" no 
khd ed the cd k h i n i n g lap day van khudn. 

Nhu vay, cd the nhan thi 'y xu the kh i c nhau rd ret 
khi nhiet do hon hgp kh ie nhau den do ehay lan eua be 
tdng tuo i t rong thdi gian 30 phut va 60 phut: 

- Do ehiy lan eua hon hop be tdng tUOi d nhiet do 
17'>C sau 60 phut g in nhu tuong dUOng vdi do ehay lan 
ban dau eua hon hgp be tong cd nhiet do 24*'C; 

-Oochiylancua hon hgpgiam nhanh trong khoing 
thdi gian 30 phut dau; 

- Chenh lech nhiet do hon hgp be tong sau khi trgn 
anh hudng rat Idn den do eh iy lan eua hon hop be tong 
theo thd i gian. 

4. KET LUAN 
Bai bao trinh bay nghien cdu thue nghiem eho phep 

xic dinh inh hUdng cua nhiet dp ban dau cua hon hgp 
be tdng den tinh cdng tae eua be tong tuoi. Mpt so ket 
lu in cdthe rut ra nhusau: 

- Nhiet dp dau vao eua hon hgp anh hudng den 
nhiet do cua hon hgp be tong sau khi trgn v i inh hudng 
den do ehiy lan eua be tong tUOi. Khi nhiet do eua hon 
hgp cang g i im thl do ehiy lan cang t ing. 

- Thdt gian sau khi tron eua be tdng eang dai inh 
hudng rat Idn den do ehiy lan cua hon hgp be tdng tUOt. 
Anh hudng ro net nhi't 6 thdi diem 30 phut dau sau khi 
trgn betdng. 

Tai lieu tham khao 
[1]. ASTM Cl611-Standard Test Method for Slump 

Flow of Self-Consolidating Concrete. 
[2], N. Ghafori , H. Diawara (2010), Influence of 

temperature on fresh performance of self-consolidating 
concrete. Construction and Building Materials, vol.24, 
pp.946-955. 

[3]. W. Schmidt (2014), Design concepts for the 
robustness improvement of self-compacting concrete -
Effects of admixtures and mixture components on the 
rheology and early hydration at varying temperatures, 
Eindhoven University of Technology, Bouwstenen nr193, 
the Netheriands. 

[4]. H, Dtaw/ara, N. Ghafoori (2011), "Influence of 
Hauling Time on Fresh Properties of Self-Consolidating 
Concrete" ACI Materials Journal 108(3):244-251. 

[5], G. Cygan , J, Golaszew/ski, M. Drewniok (2016), 
"The Effect of Temperature on the Rheologlcal Properties of 
Self-Compacting Concrete" Achives of Civil Engineering 
IssueBvol.XII. 

Hinh 3.3: Moi quan he gida dp ehiy lan nhiet dp va thdi gian 
cua hon hop bi tdng tuoi 

Ngay nhan bai: 20 /11/2019 
Ngay chap nhan dang: 04 /3 /2020 
Ngucri phan bien: TS. Nguyen Oinh Hai 

TS.Tran Viet Hung 

44 


