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Nghien cuu anh huong cua nhiet do ban dau 
va nhiet dp bao duong den cuong do 
cua be tong tu dam tai Viet Nam 

• TS. L§ VINH AN; TS. THAI KHAc CHIEN - TrUdng Dai hpc Giao thdng van tdi 

TOM TAT: Bai bao trinh bay k i t qu^ nghien cdu thuc 
nghiem ve dac tinh cua be tong tu dam thi cong 
va bao duong trong dieu kien thoi fiet nong tai Viet 
Nam Be tong ty dam duoc su dung trong nghien 
cuu dung xi mang Pooc-l§ng l<et hpp voi tro bay hogc 
bpt da VOI de tang ham luong hat mjn, Thanh phan 
be tong tu dam dupc che tgo trong dieu l<ien r\h\^t 
dp thudng (dieu kien tieu chuan) 27±2°C dgt dp ehiy 
lan 700mm Tren co so thanh phan da thiet ke 6 
nhiet dp thudng, hon hop vat lieu dau vao duoc nung 
nong len SCC de mo phong dieu l-Lien nhiet dp cao, 
dong thoi bo sung them nuoc nhSm giu nguyen dp 
ehiy lan cua hon hop Mau be tong tu dam duoc che 
tgo va b^o duong theo dieu kien tieu chuan Viet Nam 
dupc gpi la mau doi chung, con nhom mau dupc 
nhao tron 6 50°C dupc chia lam hai loai, mpt loai 
dupc bio duong d nhift dp 50°C, logi thu hai dupc 
blo duang theo dieu kien tieu chuan den thai diem 
thi nghipm. Cuang dp nen dupc xac djnh 6 1, 7 va 
28 ngay tuoi voi mau try 15x30cm Ket qua cho thay, 
hon hpp tgi nhiet dp cao sd dyng trp bay can bd sung 
them luong nudc thap han hon hpp su dung bpt da 
VPl de giij nguyen dp ch^y lan ban dau Ngoai ra, vipc 
tang nhief do trpn va lupng nuoc trpn lam giam kha 
nang chiu luc ciia be tong sau 28 ngay so vdi mau 
dpi chung, tuy nhien bao dudng 6 nhiet dp cap co xu 
huang lam tang cuong dp s6m 61, 7 ngay. 

TL/ KHOA: Be tong tu dam, thdi tiet nong, nhiet dp 
nhao tron, b^o duong. 

KEYV^/ORDS: The paper presents the results 
of empirical research on the properties of 
self-cpmpacting concrete (SCO) mixed and 
maintained in hot weather conditions in Vietnam, 
s e c IS used in the study using Portland cement 
in combination with fly ash or limestone powder 
to increase the fine-grained content The SCC is 
mixed and cured under normal temperature of 
27+2°C with a slump flow of 700mm (control 
sample). Base on the control sample the 
materials is heated to 50°C to simulate high 
temperature conditions, while adding water to 
keep the slump flow. The SCC sample is mixed 

,̂ 50°C then divide in two group, one is cured 

at 27+2°C and the other is cured at 50°C until 
expenment. Compressive strength is determined 
at 1, 7 and 28 days with cylinder specimen of 
15x30cm. The results show that the mixture at 
high temperature using fly ash needs to add less 
water than the mixture using limestone powder to 
keep the initial slump flow In addition, increasing 
the temperature pf the mixture reduces the 
compressive strength of the mixture at 28 days 
compared to the control sample. However, curing 
at high temperatures tends to increase the early 
compressive strength at 1 and 7 days, 

KEYWORDS: Self - compacting concrete, hot 
weather, mixing temperature, curing temperature. 

I .BATVANDE 
Be tdng to dam la loai be tdng khdng can dam rung 

khi do be tdng. Nd cd nhieu Uu diem vugt troi so vdi be 
tdng truyen thong nen ngay eang duge sd dung rpng rai 
tren the gidi va tai Viet Nam, Hon hgp be tdng tU dam co 
lugng phu gia sieu deo, luong vda cao ban, dUdng kinh 
va ham lugng cot lieu tho thap hon; h im luong hat mm 
ldn hon nen cd the dan tdi suthay doi tinh chat khac biet 
so vdl be tdng truyen thong, die biet la trong dieu kien 
khi hau ndng. Ddi vdi edng t i c be tdng trong thdi tiet 
nong, mac du ed nhdng tai lieu hUdng dan ve inh hudng 
cua dieu kien thi edng nay tdi dae trnh cua be tdng truyen 
thong [1,2,3], tuy nhien cho tdi nay nhdng anh hUdng nay 
chua duoc nghien cdu day du ddi vdi betdng tudam,dac 
biet la vdi dieu kien cu the tai Viet Nam. 

Nghien edu nay nhim lam rd anh hudng eua nhiet 
do eao tdi do ehiy lan va phuong phap dieu ehinh lUgng 
nude, (uong phu gia sieu deo (neu can) nham gid nguyen 
do ehay lan ban dau. Sg thay doi cua cUdng dp be tong 
trong dieu kien nhio tron va bao dudng so vdi mau doi 
ehdng eung se duac xae djnh. Nghien edu thue nghiem 
duge tien hanh tai Phong Thi nghiem Vat lieu xiy dUng, 
Trudng Dai hge GTVT. 

2. CHl/ONG T R I N H T H I N G H I E M 
2.1. Vat lieu 
2.1.1. Xi mdng 
Tie gia sd dung xi mang Podc-ling But Son PC40, 



K H O A H O C - C O N G N G H E _ .So 03/2019 

ed eae ehi tieu ky thuat thda man tieu chuan TCVN 
2682:2009. Cudng do nen eua eae loai xi mang nay dUac 
xae dinh theo tieu chuan cua TCVN 6016:2011. Thinh 
phan hda hge va tinh ehat vat ly eua eae loai xi mang tren 
duaz dua ra trong Bdng 2.1,2.2.2.3. 

Bing 2.1. Thanh phin hda hoc cua xi mang Bdt Son PC40 

SiO, A l p , 

21,65 '5,25 

Fe,0, CaO 

3,42 ',65,0 

MgO 

0,06 

SO, 

1,80 

Hap 

0,25 

K,0 

0,72 

CaO t u d o 

0,125 

Bing 2.2. Thanh phan khoing vit ciia xi mang But Son PC40 

c,s 
51,74 

•^.s 
24 ,20 

C,A 

8.16 

C,AF 

10,35 

Bing2.3. Cac tinh chat coly cda xi mang Bdt Son PC40 
T T l T ^ n c h i t l d u 

1 

2 

3 

4 

- 28 n g j y 

Th61 gian d o n g ket 

- BJt dau 

- K e t th i ic 

Khoi l i /ong neng 

Luong nudc l ieu chuan 

O o n v i 

MPa 

Phut 

g/cm^ 

% 

n e u chu t in 

TCVN 6016-1995 

TCVN 6017:1995 

TCVN A030- 2003 

TeVN60l7>199S 

Kjft q u i th l i nghiem 

29.0 
41,4 
49.1 

105 

160 

3.T 

30 0 

2.?.2.Bdfddvd/ 
Loai bpt d i duoc sddung la bgt da voi tai Ha Nam, 

kfeh thude 0/90nm.Thanh phan hda hge va tinh chat vat 
\'j/ cua bgt da duoc the hien trong Bdng 2.4. 
Bing 2.4. Thinh phan hda hpc vi tinh ehit vit ly eda bpt da vdi 

Thdnh phan hda hoc 

O x i d e s S i O j 

% khoi luong 0.1 

Tinh chdt vdt Iv 

D97 = 28 ± 2.0 i jm 

D,„(Hm) = 7 0 ± ].0[im 

A\p^ 

0.1 

F e p , CaCO^ MgO 

0.02 98 0,02 

Khoi luang rieng (g/cm^ = 2.7 

2.1.3. Phu gia hda hoc 
Phu gia hda hgc dugc sd dung la loai phu gia sieu 

d^o thuong hieu Sika Viscoerete 3000-20M cd goc 
Polycarboxylate. Cac tinh ehat cua loai phy gia nay duac 
the hien trong Bdng 2.5. 

Bing 2.5. Phu gia hda hpc (SP) 

Loai Th^nh p h i n chtnh H i m tU t fngsCtdung l l ) Khdl lUOng r i^ng 

Phu gia sieu d^o I Polycarboxylate 1,1-1,6 11 ' 

2.1.4. Cot lieu 
Cot lieu thd duac sd dung trong thi nghiem la loai 

da dam Quoc Oai ed du'dng kfnh ldn nhat dat 9.5mm. Cat 
sd dung la loai eat tU nhien Sdng Da ed cap phoi thda 
man TCVN, dd sach dat yeu cau, dUdng kfnh ldn nhat dat 
Smm.Thanh phan hda hoc va tfnh chat vat ly cua edt lieu 
duae the hien trong Bdng 2.6. 

Bang 2.6. Cac tinh chit cua cdt liiu 

Loai khoang vat 

Cap phoi 

Hinh dang 

Khoi luong rieng (kg/m3) 

D5 am (%) 

Cot lieu mjn (cat) 

Siliceous 

0/5 mm 

Tr6n 

2520 

1.60 

Cot lieu tho (da) 

Siliceous 

5/9.5 mm 

Goc canh 

2650 

1.20 

2.1.5. Hon hop thinghiem 
Sd dung phUOng phip tfnh to in thanh phan be 

tdng tu dam cua Nhat Bin (JSCE) ket hop vdi dieu ehinh 
bang thue nghiem, th inh phan cua cac hon hgp be tdng 
thi nghiem duae the hien trong Bdng 2.7. Sau khi tfnh 
to in so bg thanh phan thi lugng nude va phu gia sieu 
deo dupe dieu ehinh sao eho do ehay lan l i 700mm doi 
vdl be tdng td dam sd dung bgt da vol. Thinh phan be 
tdng tudam sddyng tro bay dUOc lay tUong tunhudo i 
vdi bdt da vdi de so sinh sU khic biet gida hai loai phy 
gia khoang min. Doi vdi eae hon hgp thf nghiem dugc 
tien hanh d nhiet do ban dau la SO Ĉ, nUdc se dUOc bo 
sung them v io nhim dam b io gid duoc do ehay tuong 
tu hon hap doi ehdng dupe tien hanh d nhiet do 27±2°C. 
DUa vao ket qua tfnh toan va dieu ehinh bang thi nghiem 
tacd ket qu i nhusau: 

Bang 2.7. Thanh phin hon hop (kg/rrf) 

SCCl-27 

SCC 1-50 

SCC2-27 

SCC2-50 

Cl 

474 

474 

474 

474 

TB 

/ 
/ 

107 

107 

BD 

107 

107 

0 

0 

C 

857 

875 

857 

857 

0 

716 

716 

716 

716 

PGSD 

8.71 

8.71 

8,71 

8.71 

Nudc 

180 

180+78* 

180 

180+ 10* 

*: Thim nuoc degiu on djnh dp chay; 27,50 la nhiet dg nhao trpn 

2.2. Phuong phap th i nghiem 
2.2.1. Phuang phdp dedatduuc nhiit dp ban dau eua 

hdn hap nghiin edu 
Trong nghien edu nay, t ie g i i chon mgt gia trj d 

nhiet do cao va mdt gia tri d nhiet do thudng. Nhiet dd 
ban dau eua eie hon hop thf nghiem dugc lUa chgn la 
27''C va 50°C. Nhiet do 27''C duge eoi nhu g i i tn nhiet do 
tieu chuan vdi edng t ie be tong trong dieu kien thdng 
thudng tai Viet Nam. Mau tai nhiet do nay duge goi l i eae 
mau doi ehdng. Nhiet do SÔ C dupe xae djnh nhU la gidi 
han tren cua nhiet do eua hon hop be tong tool khi b^ 
tong dugc che tao td cot lieu phoi dUdi bdc xa mat trdi 
(nhiet do be mat eua edt lieu ed the tdi SO^C), Nhiet do 
50"C la nhiet do khic nghiet dugc chgn nham phin anh 
trudng hgp nhdng ngay he ndng nhiet do moi trudng len 
eao eo the dat hon 40''C thi be tong trong qua trinh nhio 
trdn va b io dudng se bi bdc xa va hap thy nhiet nen ed 
the dat tdi 50°C, De dUa nhiet do ban dau eua hon hop 
len SO Ĉ, eie v i t lieu (bao gdm cdt lieu, xi mang v i bgt 
di) dugc say tdi nhiet do SO Ĉ. 

2.2.2. Phuong phdp trdn vd thinghiim d trgng thdi tuai 
Moi me trdn dugc tien hanh theo ba bude. Dau tien, 

cot lieu, xi mang va bgt d i dugc dua vao may trdn trong 
60 giay. Tiep theo, nUdc v i 1/3 luong phu gia sieu deo 
duoe hda lan v i dUa vao trdn cung vdi cac vat lieu tren 
trong 90 giay. Cuoi eung, lugng phu gia sieu deo cdn lai 
duoc dua vao trpn trong thdi gian 180 giay. Ket thuc qu i 
trinh trpn, hon hop duac tien hinh thf nghiem xac dinh 
do ehay xde (bao gom thdi gian T^̂ ), xem nhu tieu chuan 
nghiem thu hien trudng. 

Ddi vdi cac hon hgp thf nghiem vdi nhiet do ban 
dau l i 50°C, neu nhU do ehay xde khdng dat dugc g i i 
tri tuong dUong vdi mau doi ehdng, nude duge trdn bo 
sung v io hon hgp. Neu nhu gia tri dp ehiy xde duoc 
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do lai ma van chUa dat yeu eau thi viec bo sung nUde 
duge lap lai (ehi tiet theo Bdng2.5). Rieng vdi hon hop thi 
nghiem SCC2, ehung toi nhan thay rang gia tri dp ehay 
lan dat yeu eau khi lugng nUde phai bo sung nhd hon so 
vdi thi nghiem SCCl. 

Mpt so thf nghiem khae eung dugc tien hanh d trang 
thai tuoi de danh gia kh i ning tu dam nhu thi nghiem 
vdi pheu ehdVvi thf nghiem dn dinh sang. 

2.2.3. Bdo dudng mdu 
Cae mau be tdng tu dam hinh try trdn 15x30cm, 

duac chuan bj thanh 3 nhdm nhu sau: 1) Mau dUOc nhao 
trdn va bao dUdng theo dieu kien tieu ehuan cua Viet 
Nam (TCVN 3105:1993) 27±2<'C, 100% RH tdi thdi diem 
thi nghiem; 2) mau duoc nhao trdn d SÔ C va bao dUdng 
d SOK; 3) mau dUOc nhao tron d 50°C va bao dUdng d 
27±2°C. Vdi nhdm hai, ehung tdi muon tim hieu inh 
hudng eua nhiet do cao den qua irinh phat tnen cUdng 
do cija be tdng. Nhom ba se md phong mau kiem tra tai 
hien trUdng. Be tong sau khi nhao tron trong dieu kien 
nong se dugc do tfnh eong tae, sau do dem due mau doi 
ehdng. Mau nay se dugc bao dudng tai phdng thi nghiem 
hien trudng, 

Ket qua khi nghien cdu anh hUdng cua nhiet do tai 
nhiet do thap va nhiet do cao se dua ra thdng tin can 
thiet ve dng xd eua be tdng trong thdi tiet nong va la co 
sd de du doan trong dng xd trong trUdng hgp nhiet do 
mdi trUdng thay doi. 

3. K^T QUA VA T H A O L U A N 

3.1. Tfnh cong tac 
Cae thf nghiem de danh gia eae die tfnh eiJa be tong 

tudam d trang thai tUoi nhU: Khoi lugng the tfeh, do chay 
lan (bao gom thdi gian T^̂ ), thdi gian ehiy qua pheu V va 
do on dinh sang da duoc tien hanh. Cae ket qua dupe the 
hien trong Bdng i . / . 

Bing 3.1. Die tinh d trang thii tuoi 

50-27 la SCC sd dung bgt d i vdi (tro bay) ddoc nhio trpn 
tai SÔ C v i bao dudng tai 27±2''C. 

sen.,, 
Kh6i luang the tich {kg/m') 

Bo chay 

Ouong kinh t iung binh (cm) 

tSO (s) 

Thdi gian ch^y qua ph^L (V-funnel) 

0 6 on dmh (V-funnel at T , ^ , ^ ) 

2340 

70 

2,0 

13 

*' 

SCC2-37 

2333 

72 

1 8 

9 

+0 

SCC1-50 

2335 

6S 

2 0 

14 

+1 

sce2-so 
2329 

69 

1.8 

11 

+0 

Noi ehung, khi dUa nhiet do ban dau cua hon hop 
len 50''C, viec bo sung them nude de duy tri do chay deu 
khong inh hudng ldn den ket qua thf nghiem do ehiy 
lanvadpehayquapheuV, be tong sddung tro bay eung 
lieu luong so vdi bot da voi se eb tfnh eong tac tot hon. 
Mau be tong tU dam sd dyng tro bay {SCC2) can bo sung 
nude it hon so vdi be tdng tu dam sd dung bdt da vdi va 
van dam bao khi nang tU dam va sU on dinh. Dd on dmh 
cung dat yeu eau ddi vdi be tdng tU dam d nhiet dp cao. 

3.2. Cadng do 
cudng dp nen (1, 7 va 28 ngay tuoi) dugc the hien 

tren Hin/i i j ^ d i ky hieu SCC1(2)-27-27 la SCC sd dung 
bpt da v#(troibay) duge nhao trdn va bao dUdng tai 
2 7 ± 2 = ^ B J ^ 0 - 5 0 la SCC sd dyng bot da vol (tro bay} 
duoc Q ^ H i a i SOK va bao dudng tai 50"C. SCCl (2)-

46 

Thj/i gian (ngiy) 

Hinh 3.1: Cudng dp nen &1,7vi 2B ngay 
eda eie mau be tdng tudim 

Ket qua thf nghiem chi ra r ing, khdng phan biet 
mau thi nghiem (SCCl hoae SCC2), viee t ing nhiet dp ban 
dau eua hon hgp va nhiet do bao dUdng khdng lam anh 
hudng bat Igi den cUdng do nen d 1,7 ngay tudi m i con 
tang ddi vdi mau duge b io dadng d nhiet do eao, mau 
SCCl-50-50 va SCC2-50-50 t ing 12.4% va 13.07% eddng 
do sau 7 ngay so vdi mau SCCl -27-27 va SCC2-27-27. 

Ci hai loai be tdng SCCl -50, SCC2-50 deu phii th^m 
nudc vao trong hdn hgp khi trdn trong dieu kien nhiet do 
eao, tuong tu vdi dieu kien khi thdi tiet ndng, mang den 
eudng do sdm so vdi mau thf nghiem dugc nhao tron va 
b io dudng d nhiet do thudng 27''C. Suy giam eddng do 
khi bo sung nude duge phat hien tai thdi diem 28 ngay 
eho tat ea cic mau thf nghiem, Tuy nhien, cic mau dugc 
b io dudng ndng tai 50°C thi cUdng do sau 28 ngiy thip 
hon khong dang ke so vdi mau doi chdng (ngoii ra SCC2-
50-50 g i im ft hon SCCl -50-50). Dieu nay, theo chung toi, 
cd the duoc gi i i thich bdi nhiet do eao kich thfch toe do 
phan dng va ning eao toe do hinh thinh cac sin pham 
phin dng, td do ning cao cUdng dp sdm. Mgt phan nUde 
bay hai d giai doan nhio trdn ban dau va khi b io dUdng 
nong eung gdp phan ning cao eudng do sdm. Tai th6i 
diem 28 ngay khi cac phin dng thuy hda dien ra kh i triet 
de thi mau ddi chdng tai nhiet do thudng se duoi kjp 
tdc do phat trien cCia mau duge bao dudng ndng, khi d6 
lugng nude them v io khi trdn d nhiet do cao se l im giam 
cudng do d tuoi mudn. Ngoai ra, ket qu i thi nghiem cdn 
eho thay be tdng tudam sddyng them tro bay ma thinh 
phan hat min n iy ed tfnh thuy hda v i tinh pozzolan nen 
eudng dp eua be tong se eao hon so vdi be tdng tu dam 
sd dung hat min trO i i bdt da vdi. 
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4. K£T LUAN 
Anh hudng cCia nhiet dd tdi die tfnh cua be tdng tu 

dam ehe tao trong dieu kien thdi tiet ndng da duge tien 
hanh nghien edu. Sut ing nhiet do ban dau eua hon hgp 
betdng se lam g i im tfnh edng t ie va keo theo suean thiet 
phi i bo sung them nUde nhao trdn. Viee bo sung node 
nhim gid nguyen do ehiy lan khdng l im giam eudng do 
sdm ma ehi giam tai tuoi mudn. Be tdng tu dam sd dyng 
tro bay de tang ham lugng hat min ed tfnh eong tae va 
eUdng do nen tdt hon be tdng tU dam sd dung bdt d i vdi 
khi sddyng ciing cap phoi.Tai nhiet do cao, viec bo sung 
nude can thiet eho be tdng dung tro bay cung it hon. 

Vdl mau vda dUge nhao tron va b io dUdng tai 50°C 
thi ei i thien duac cudng do sdm tai 1 v i 7 ngay tuoi v i 
giam khdng dang ke cudng do tai 28 ngay tuoi so vdi 
mau dugc nhio trgn va b io dUdng tai 27±2"C. 

Nghien cdu cho thi'y, vdi be tdng tu dam khi thi 
cdng d dieu kien ndng, nen sd dyng cac loai vat lieu dau 
vao tao ra tinh eong t ie tot, td dd can bo sung them ft 
nude khi trdn keo theo se g i im anh hudng den eudng do 
tai tuoi muon. 

Tai lieu tham khao 
[1]. ACI Committee 305 (1991), Hot weather 

concreting. Journal of the American Concrete Institute, 
88, No. 4,417-436. 

[2]. FIP Guide to Good Practice (1986), Concrete 
Construction in Hot Weather, Thomas Telford, London. 

[3]. M. Mouret, A. Bascoul, G. Escadeillas (2003), 
Strength impairment of concrete mixed in hot vi/eather: 
relation to porosity of bulk fresh concrete paste and 
maturity. Magazine of Concrete Research, 55(3), 215-223. 

[4].TCyH60^6•.20^^,Xi mdng-Phuang phdp thd-Xdc 
dinh cudng dd. 

[5]. TCVN 3105:1993, Hon hap be tdng ndng vd bi 
tdng nang - Lay mdu, chi' tao vd bdo dUdng mdu thd. 

[6]. JSCE, Manual for Mixture Proportioning of Self-
compacting Concrete, http://www.jsce.or.jp. 

Ngdy nhan bdi: 19/01/2019 
Ngay chap nhan dang: 20/02/2019 
Ngudi phdn bien: T5. Nguyen Quang Tuan 

TS. Oang Minh Tan 

47 

http://www.jsce.or.jp



