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Nghién cdu anh hudng cda nhiét dé ban dau
va nhiét dd bdo dudng dén cuong do
cOa bé tdng tu dam tai Viét Nam

W TS. LE VINH AN; TS, THAI KHAC CHIEN - Truéing Dai hoc Giao thdng van tdi

nghiém vé dic tinh cla bé tdng tu dam thi cong
v bdo dubng trong didu kién thir hét ndng tar Vit
Nam Bé téng tu dam duoc si dung trong nghién
cuu ding xi mang Pooc-lang két hop vér tro bay hodc
bét g4 véi dé téng ham luong hat min. Thanh phin
bé téng ty ddm ducc ché tao trong diéu kién nhiét
do thudng (diéu kién tiéu chudn) 27+2°C dat 6 chdy
lan 700mm Trén co s thanh phan da thiét ké &
nhiét do thudng, hén hop vat éu du vao duoc nung
ndng Ién 50°C dé mo phdng diéu kién nhigt dé cao,
déng thai bd sung thém nuédc nhdm gid nguyén dé
chay lan cua hdn hop Mau bé téng tu ddm duoc ché
130 va b3o dudng theo diéu kién hiéu chudn Viét Nam
dugc gor 12 mdu dé chung, con nhém mau duge
nhao trén & 50°C dugc chia idm hai loa), mét loai
Qducc bdo dudng & nhiét dé 50°C, loar th har duge
bdo dudng theo diéu kién héu chudn dén thai didm
thi nghiém Cuong dé nén ducc xdc dinh & 1, 7 va
28 ngay tudi vér mau fru 15x30cm Két qua cho thiy,
hén hop ta1 nhiét dé cao st dung 1ro bay cdn bé sung
thém lugng nude thip hon hén hop sU dung bét da
Vo1 Gé git nguyén dé chay lan ban ddu Ngoai ra, viée
t3ng nhiét &6 1rén va luong nudce trdn 1dm giam kha
nang chiu e cla bé 1ong sau 28 ngay so vl méu
déi chang, tuy nhién bao duéng & nhiét dé cao ¢d xu
| hudng lam t3ng cudng dé sém & 1, 7 ngay.

TU KHOA: Bé tang tu dadm, then 1iét nong, nhigt dé
nhao 1rén, bio dudng

KEYWORDS: The paper presenis the results
of empircal research on the properties of
self-compacting concrete (SCC) mixed and
maintained in hot weather conditions 1n Vietnam.
SCC 1s used in the study using Portland cement
In combination with fly ash or imestone 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
matenials 1s heated to 50°C to simulate high
temperature conditions, while adding water to
keep the slump flow. The SCC sample i1s mixed

50°C then dwide n two group, one is cured

. N
1l ToM TAT: B31 b0 tinh bay két qua nghién ciu thue

at 27+2°C and the other 1s cured at 50°C until
expenment. Compressive strangth i1s determined
at 1, 7 and 28 days with cylinder specimen of
15x30cm. The results show that the mixture at
high temperatuce using fly ash needs to add less
water than the rmixture using limestone powder to
keep the initial slump flow In addition, increasing
the termperature of the ruxture reduces the
compressive strength of the mixture at 28 days
compared to the conirol sample. However, cunng
at high temperatures tends to increase the early
|| compressive stcength at 1and 7 days.

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

1. DAT VAN DE

B& tong tu dam la loal bé téng khéng can dédm rung
khi d6 bé téng. Né ¢6 nhiéu wu diém vugt trdi so véi bé
t6ng truyén théng nén ngay cang dugc st dung rong rai
trén thé giGi va tai Viet Nam. Hdn hop bé téng ty dam co
lugng phu gia siéu déo, luong vira cao hon, duéng kinh
va ham lugng ¢Gt liéu thd thap hon; ham Iuong hat min
16m hon nén c6 thé dan t&i sy thay @ai tinh chat khac bigt
50 va1 bé tong truyén thdng, dic biét ta trong diéu kién
khi hau néng. D8i véi cong tic bé tong trong thér tiét
néng, mac du ¢é nhiing tai lidu huéng dan vé anh hudng
cda diéu kién thi cong nay t6i dac tinh cla bé tong truyén
théng [1,2.3], tuy nhién cho téi nay nhiing dnh hudng nay
chua duoc nghién ciu ddy 8U 661 véi bé tong ty dam, dic
biét 13 vai diéu kién cu thé tai Viét Nam.

Nghién ctu nay nhdm lam rd dnh hudng cda nhiét
30 cao td1 dd chay lan va phuong phap diéu chinh lugng
nuac, luang phuy gia siéu déo (néu cdn) nhim git nguyén
86 chdy lan ban dau. Sy thay d4i cua cudng 86 bé tong
trong diéu kién nhao trdn va bio dudng so vai miu ddi
ching ciing sé Guge xac dinh. Nghién ciu thyc nghigm
dugc tién hanh tai Phong Thi nghiém Vit liéu xdy dung,
Trudng Pai hoc GTVT.

2. CHUONG TRINH THI NGHIEM

2.1.Vatliéu

2.1.1.Ximang

Tac gia sy dyng xi mang Podc-lang But Son PC40,
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€O cac chi tiéu ky thuat théa man tiéu chudn TCYN
2682:2009. Cudng d6 nén cua cac loai xi mang nay dudc
xac dinh theo tiéu chuan cua TCVN 6016:2011. Thanh
phén héa hoc va tinh chat vat ly cua cac loai xi mang trén
dugc dua ra trong Bdng 2.1, 2.2, 2.3.

Béng 2.1. Thanh phin héa hoc cua xi m3ng Bt Son PCA0

[sio, |10, |Fe,0,cac|mgo [s0, [Na,0[k,0 [ca0tudo]|

72 [0, |

83ng 2.2, Thanh phan khodng vit cua xi m3ng But Son PCAO

[ es | s | ca 1 o
[ su7a | 2420 | 816 | 1035
Bang 2.3. Cic tinh chat co ly cda xi mdng But Son PCA0
[T7¥an chitiéu ‘Dﬂnv Tiduchubn  |Két qua thit ng_l!ﬂ
|08 bén nén | s
MPa \YCVNBO\& 1995 414
49,1 ‘
| muuﬁn?&ng—ké ] s

{2 Phat | TCVN 6017: 1995
- Kt thic | | ‘”’,°
@/cm’ | TCVN 4030- 2003 [3.1
S |TEVHED
2.1.2. BGt dd voi

3 | Knéiluang néng
l 4 | Luong nud tiéu chudn |
Loai bot da duoc sir dung la bot dé voi tal Ha Nam,
kich thudc 0/90um. Thanh phan héa hoc va tinh chat vat
ly clia bt da duac thé hién trong 8dng 2.4.
Bang 2.4. Thanh phan hda hoc va tinh chat vit ly cba bot dd voi
Thanh phdn héa hoc
Oxides 510, ALO, Fe,0, CaCO, MgO
%khéi luong 0.1 0.1 0.02 98 0.02
Tinh chdtvat fy
D97 =28+ 2.0um
Dy (um) =70+ 1.0um
2.1.3. Phu gja héa hoc
Phu gia héa hoc duge s dung la loal phu gia siéu
déo thuong hiéu Sika Viscocrete 3000-20M c6 gdc
Polycarboxylate. Cac tinh chét cta loai phu gia ndy dugc
thé hién trong Bdng 2.5.
Bang 2.5. Phu gia héa hoc (SP)

KNai Iuong riéng (g/cm) = 2.7 |

Loal Thanh phin chinh | HAm lung sit dung (1) | Kndl Ivomg riéng

Polycarboxylate

-6 | "

Phu gia siéu déo

2.1.4.Cot héu

C4t lieu thé dudc sir dung trong thi nghiém la loai
d4 dam Quéc Oai ¢4 Audng kinh [&n nhat dat 9.5mm. Cat
sur dung 13 loai cat ty nhién Song Da ¢6 cap phdi thda
man TCVN, d6 sach dat yéu cau, dudng kinh Ién nhat dat
5mm. Thanh phan héa hoc va tinh chat vat ly cla cét lieu
duoc thé hién trong 8dng 2.6.

Bang 2.6. Cac tinh chat ca cot liéu

[ C4t liéu min (ct) [ Cot ligu the J@

Si 13 Siliceous

| osmm | spsmm |

Hinh dang | Tron Géc canh ‘

[ Khé1 luang riéng (ka/m3) | 252 2650 |
| D6 3m (%) [ 1.60 120 |

2.1.5.Hén hgp thinghiém
Si dung phuong phép tinh todn thanh phan bé
tdng ty dam clia Nhat Ban (JSCE) két hap véi diéu chinh
bang thuc nghiém, thanh phan clia cac hdn hgp bé téng
thi nghiém dugc thé hién trong Bdng 2.7. Sau khi tinh
toan so bo thanh phan thi lugng nudc va phu gia siéu
déo dugc diéu chinh sao cho @ chay lan la 700mm déi
véi bé tong tu dam sd dung bét da voi. Thanh phan bé
téng tu ddm str dung tro bay duac I3y tuong ty nhu dgi
Vi bdt da voi dé so sanh si khac biét gida hai loai phu
gia khodng min. D4i véi cac hdn hap thi nghiém dugc
tién hanh & nhiét d6 ban dédu 13 50°C, nudc sé duoc bd
sung thém vao nhdm dam bao gilr duac 86 chay tuong
tu hdn hop 86i ching dugc ti€n hanh & nhiét do 27+2°C.
Dua vao két qua tinh toan va diéu chinh béng thi nghiém
ta c6 két qua nhu sau:
Bang 2.7. Thanh phan hén hop (kg/m’)
| (T8 [ | ¢ [ D [P6sD| Nuse

Isccra7 [ ara | 4 o7 ‘es7 716 | 871 180
m[‘ 107 [ 875 [ 716 | 871 | 180+ 18" |
—==
5CC2-27 | 474 | 107 857 | 716 | 871 80 |
'scc2s0 474“1 \ o 857 716 871 | |50+1p_\
—

“: Thém nudc d€ gid 6n dinh da chdy; 27, 5014 nhiét dg nhao rén

2.2. Phuong phap thi nghiém

2.2.1. Phuang phdp dé dat dugc nhiét d6 ban déu cia
hén hop nghién ciu

Trong nghién cuu nay, tac gid chon mét gia tri &
nhiét 8 cao va mot gid tri & nhiét dé thudng. Nhiét do
ban dau cla cac hdn hgp thi nghiém dugc lua chon 3
27°C va 50°C. Nhiét 3¢ 27°C dugc coi nhu gia tri nhiét do
tiéu chudn vdi cong tac bé tong trong diéu kién thong
thuding tai Viet Nam. Mau tai nhiét 86 nay dugc goi fa cac
méau déi ching. Nhiét d6 S0°C duoc xac dinh nhu 13 gidi
han trén cUa nhigt o cia hén hop bé tong tuoi khi bé
tong dugc ché tao t ¢dt liu phoi dudi buc xa mat troi
(nhiét 6 bé mat cla cét ligu c6 thé té 80°C). Nhiét do
50°C la nhiét do khac nghiét dugc chon nham phan dnh
trudng hop nhiing ngay hé ndng nhiét dg maoi trudng lén
€20 ¢6 thé dat han 40°C thi bé tong trong qué trinh nhao
tron va bdo dudng sé bi buc xa va hap thu nhiét nén ¢6
thé dat t&i 50°C. D€ dua nhiét @6 ban dau cba hon hop
1én S0°C, cac vat liéu (bao gém ¢ot liéu, xi mang va bot
d4) duoc sy tdi nhiét 46 80°C.

2.2.2. Phuang phdp tron va thinghiém & trang thdi tuoi

M&i mé trén dugce tién hanh theo ba budc, Dau tién,
<6t liéu, xi mang va bdt 3a duge dua vao may tron trong
60 gidy. Tiép theo, nudc va 1/3 luong phu gia siéu déo
duoc hda 1an va dua vao trdn cung vdi cac vat liéu trén
trong 90 giay. Cudi cung, lugng phu gia siéu déo con lai
duoc dua vao tron trong thai gian 180 gidy. Két thuc qua
trinh trén, hdn hop dugc tién hanh thi nghiém xac dinh
@6 chay xde (bao gém thai gian T, ), xem nhif tiéu chuan
nghiém thu hién trudng.

D6i véi cac hdn hgp thi nghiém vai nhiét d6 ban
dau 13 50°C, néu nhu @4 chdy xde khong dat dugc gid
tri tuong duang véi mau dé1 chung, nudc dugc tron bé
sung vao hdn hgp. Néu nhu gid tri d6 chdy xoe duoc
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do lai ma vin chua dat yéu cu thi viée bd sung nudc
dugc I3p 13i (chi tiét theo Bdng 2.5). Rigng véi han hap thi
nghiém SCC2, chuing tdi nhan thay ring gia tri 36 chdy
lan dat yéu cau khi lugng nuéc phai b sung nhéd hon so
véi thi nghiém SCC1.

Mot 56 thi nghiém khac cang dugc tién hanh & trang
théi tuci 8€ danh gid kha ndng tu ddm nhu thi nghiém
vdi phéu chiV va thi nghiém én dinh sang.

2.2.3. Bdo dudng méu

Céc mau bé tong tu dam hinh try tron 15x30cm,
dugc chuan bi thanh 3 nhém nh sau: 1) Méu duac nhao
tron va bao duang theo diéu kién tiéu chudn cla Viét
Nam (TCVN 3105:1993) 27+2°C, 100% RH tér thai diém
thi nghiém; 2) mau duoc nhao trdn & 50°C va bdo dudng
& 50°C; 3) mdu duoc nhao trén & 50°C va bao dudng &
27+2°C. V&i nhém hai, chang t6i mudn tim hiéu anh
hudng cua nhiét 86 cao dén qué trinh phat tnén cuding
d6 clia bé 16ng. Nhom ba sé mé phdng mau kiém tra tai
hién trudng. Bé tong sau khi nhao trén trong diéu kién
néng sé& dugc do tinh cong téc, sau dé dem dlc miu doi
chung. M3u nay s& dugc bao dudng tai phong thi nghiém
hién trudng.

K&t qua khi nghién cdfu anh huong cta nhiét 46 tai
nhiét @ thap va nhiét 4o cao sé dua ra thong tin can
thiét vé (ng x{f cUa bé tdng trong thdi tiét néng va 13 ca
5§ dé du doan trong Ung x{ trong trudng hgp nhiét 86
ma trudng thay ddi.

3.KET QUA VATHAO LUAN

3.1.Tinh céng tac

Cac thi nghiém dé danh gia cac dac tinh cla bé tong
tu dam & trang thai tuoi nhu: Khéi lugng thé tich, 86 chdy
lan (bac gdm thasi gian T,), thdsi gian chay gua phéu v va
@6 6n dinh sang d3 Auoc tién hanh. Cac két qua dugc thé
hién trong Bdng 3.1.

Bing 3.1. D3c tinh & trang thl tuo}

T s sy wow[wak

| Knéi luomg thé tich (g/m) 230 333 (a3 ‘
D6 chay |
Duong kinh trung bin (om) w2 e
CTR. B FY R TR T |
[Thon gan chdy qua phéu (V-funoe) (13 |9 i |

DoGndinh (VlunnelatT,___ ) 4140 a_

N6i chung, khi dua nhiét d6 ban dau cua hén hap
1én 50°C, viéc bo sung thém nudc dé duy tri @6 chay déu
khong anh hudng 1dn dén két qua thi nghiém @6 chay
lan va d% chay qua phéuV, bé tong st dung tro bay cung
lidu luong so vGi bot dé vor sé ¢6 tinh cong tac tot hon.
M3u be tong tu dam sir dung tro bay (SCC2) cén b sung
NUGC it hon so véi bé 1ong tu dam si dung bot 84 véi va
van dam bao kha nang tu dam va sy n dinh. D6 6n dinh
cing dat yéu cau ddi vdi bé téng ty dam & nhiét do cao.

3.2. Cuamg d

Cuoing do nén (1, 7 va 28 ngay tuéi) dugc thé fuén
trén Hinh 3evoi ky hieu SCC1(2)-27-27 13 SCC st dung
0 ( olbay) dugc nhao trén va bao duang tai
)E50-50 1a SCC sU dung bot da véi (tro bay)
ai S0°C va bao dudng tai S0°C. SCC1(2)-

50-27 |4 SCC sir dung bot d4 voi (tro bay) duoc nhao tron

tai 50°C va bao dudng tai 27+2°C.
———
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Hiph 3.1: Cutng dé nén & 1, 7 va 28 ngay
cila cdc m3u bé thng ty dim

Két qué thi nghiém chl ra réng, khéng phén biét
mau thinghiém (SCC1 hodc SCC2), viéc tang nhiét 8 ban
dau cba hdn hop va nhiét 46 bao dudng khang 1am anh
hudng bat lgi dén cudng 84 nén & 1, 7 ngay tudi ma cn
téng A6 vdi mau duoc bio dudng d nhiét d6 cao, mau
SCC1-50-50 va SCC2-50-50 tang 12.4% va 13.07% cudng
db sau 7 ngay so véi mau SCC1-27-27 va 5CC2-27-27.

Ca hai loai bé tong SCC1-50, SCC2-50 déu phai thém
nudc vao trong hon hgp khi trén trong diéu kién nhiét 46
a0, tuong tu vai diéu kién khi thai tiét néng, mang dén
cudng do sém so vdi mau thi nghiém duge nhao tron va
bao dudng & nhiét d6 thudng 27°C. Suy gidm cudng do
khi b6 sung nudc duge phat hién tai thai diém 28 ngay
cho tat ¢ cac mau thi nghiém. Tuy nhién, cdc méu duge
bdo dudng nong tai 50°C thi cudng dé sau 28 ngay thip
hon khong dang ke so véi mau dai ching (ngoai ra SCC2-
50-50 gidm it han SCC1-50-50). Diéu nay, theo chting toi,
6 thé duoc giai thich bai nhiét dé cao kich thich téc do
phén (g va nang cao téc dg hinh thanh cac san pham
Phan Ung, tir 86 nang cao cuding 86 sém. Mt phan nuce
bay hai & giai doan nhao trén ban dau va khi bao dudng
noéng cing gép phan nang cao cudng d¢ som. Tai thoi
diém 28 ngay khi c4c phan Ung thiy hoa dién ra kha triét
@é thi mau @6i chung tai nhiét 36 thudng sé dudi kip
16¢ d6 phét trién cia mau dugc bao dudng ndng, khi 46
luong nudc thém vao khi trén & nhiét do cao s& lam giam
cudng dd & tudi muon. Ngodi ra, két qua thi nghiém con
cho thdy bé téng ty dam sir dung thém tro bay ma thanh
phan hat min nay c6 tinh thiy héa va tinh pozzolan nén
cuding dd cla bé téng sé cao hon so vé bé tong ty dam
s dung hat min tro la bot da voi.
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4.KET LUAN

Anh huéng ciia nhiét dé t61 dic tinh cia bé tong ty
d3m ché tao trong Giéu kién thai tiét nong da dugc tién
hanh nghién citu. Su tang nhiét dé ban dau cta hén hgp
bé tong sé lam giam tinh cdng tac va kéo theo sy can thiét
phai bé sung thém nudc nhio trén. Vic bé sung nudc
nh&m git nguyén d6 chdy lan khéng 13m gidm cudng 4o
s&m ma chi gidm tal tudi mudn, Bé tong tuy dam s dung
tro bay dé tang ham lugng hat min ¢4 tinh cong tac va
cudng d6 nén t3t hon bé tong tu dam st dung bt da voi
khi st dung cung cap phéi. Tai nhiét @6 cao, viéc bé sung
nudc can thiét cho bé téng ding tro bay cing it han.

V& méu vira dugc nhao tron va bdo dudng tai 50°C
thi cdi thién duoc cudng d6 sém tai 1 va 7 ngay tudi va
gidm khéng dang ké cudng @ tai 28 ngay tudi so vdi
méu dugc nhao trdn va bdo dudng tai 27+2°C.

Nghién ctu cho thay, véi bé tong tu dam khi thi
cong ¢ diéu kign néng, nén st dung cac loai vat ligu ddu
V30 tao ra tinh cdng tac tSt, tu d6 can bd sung thém it
nudc khi tron kéo theo sé gidm anh hudng dén cudng dé
tai tudi mudn.
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