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BAN TOM TAT

Thong thudng, nhiét d6 trong bé tong khdi 16n thuong duge gidi han dé tranh hién twong nit va
dam bao sy bén ving cho bé tong. Nhiét do cao nhét trong bé tong khdi 16n duge gidi han khong duoc
vuot qui 57°C va chénh léch nhiét d6 giita tim ciia khéi bé tong va bé mit ciing khong dugc vugt quéa
20°C.

Neu ¢6 bién phap 6t cho viéc k1em soat nhiét do cong trinh bé tong khdi 16n thi c6 thé dam bao hai
yéu cau trén. Nguoc lai, khi hai yéu cau trén khong dugc dam bao do khong c6 bién phap hiéu qua dé
kiém soat nhiét do trong bé tong khéi 16n co thé dan dén bé tong sé& bi pha huy Ngoai ra, nhitng cung
trdnh gan day kich thudc khdi d6 bé tong 16n, yéu cau lugng xi méng téi thiéu cao hodc ti 18 nudc trén
chat két dinh thap cang lam cho viéc kiém soat nhiét do tré nén kho khan.

ABSTRACT

Large concrete structures (mass concrete) usually present a problem, the heat generated within the
body of the structure cannot be dissipated quickly, and rather large temperature gradients can develop
between the center and the surface of the structure. These temperature gradients during the cure period
produce cracks in the finished concrete structure. These cracks serve as entry portals for chlorides that
have a deleterious effect on the reinforcing steel.

Temperature gradients can be controlled (reduced) in a variety of manners. Replacing the mixing
water with ice and pre-cooling the aggregate, to reduce the maximum temperature, are methods that
are used but with limited effectiveness. Another way to reduce these temperature gradients is to
modify the mix design (adding fly ash for example) or using low heat cement.

I. BETONG KHOI LON LA GI ? 1. Nhiét d9 cwe dai trong bétong

Theo TCXDVN 305:2004 : Két céu bé tong Nhing nghién ctru dd cho thiy ring do
hoic bé tong cbt thép dugc coi 1a khdi lénkhico  bén viing lau dai cia bé tong co thé bi anh
kich thuéc du dé giy ra tmg suat kéo, phat sinh ~ hudng néu nhiét do sau khi do bé tong vuot qua
do hi€u Ung nhiét thuy hoa ctia xi mang, vuot pham vi clia 68°C dén 74°C. Co ché pha huy la
qua gioi han kéo cua bé tong, lam nit bé tong, do viéc tri hoan sy hinh thanh ettringite, s¢ gay
va do do6 phai c6 bién phap dé phong ngura Vet ra truong nd trong cdu tric bé tong ma két qua
nut. Trong diéu kién nong 4m Viét Nam két ciu 1a bé tong bi nut. Piéu nay khong xay ra tirc thi
¢6 canh nho nhit Im va chiéu cao 16n hon 2m ma phai sau nhiéu nam.

¢6 thé duoc xem 1a khoi 16n. 2. Dj chénh 1éch nhiét do

IL. NHIET PO CUC PAI TRONG BETONG Trong khi thi bétong khdi 16n, hai dai
VA PQ CHENH LECH NHIET PQ lugng nhiét d6 duge quan tdm nhiéu nhat do 1a
nhiét d6 cuc dai va d6 chénh léch nhiét d¢ trong
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bétong. DG chénh 1éch nhiét do 1a d6 chénh 1éch
nhiét do gitra phan nong nhit ctia bé tong va bé
mat. Nut do nhiét s€ xay ra do 16p trong giir
duogc nhiét do cao can tro sy co lai cua nhiing
16p bé tong bén ngoai da ngudi di, giy ung suét
nén & 16p trong va tng suét kéo & 10p ngoai dan
dén bién dang va khi bién dang nay vuot qua
stre chiu kéo cta bétong sé xuat hién vét nut.

Do chénh 1éch nhiét d6 16n nhét phu thude
vao tinh chat co hoc ciia bé tong nhu : hé s6 din
nd nhiét, cuong do nén va modul dan hdi cling
nhu kich thuéce va dang két cau ngam ctia khoi
bé tong. ACI 207.2R cung cép huéng dan cho
viéc tinh toan d6 chénh 1éch nhiét do 16n nhat
dua trén tinh chét ciia bé tong va cu trac cta
cong trinh.

Yéu cdu thi cong bétong khoi lon

+ D chénh léch nhiét d6 AT giita cac
diém hodc cic ving trong khdi bé téng nén
khong vuot qué 20°C.+ Mddun chénh 1éch nhiét
d6 My giita cic diém trong khdi bé téng <
50°C/m.

III. SU DUNG XI MANG iT TOA NHIET
CHO BE TONG TAI VIET NAM

1. Cdc tinh chit ciia xi méng it téa nhigt

Céc loai xi mang khac nhau c6 nhiét toa
ra thay dbi rat 16n. Hon hop bé tong it toa nhiét
1a su lya chon t6i wu cho cho bé téng khdi 16n
dé han ché dén murc thip nhat kha ning nut do
nhiét. Hon hop nay st dung mot luong cuc dai
tro bay hoic xi dé thay thé xi ming hay chua
luong chét két dinh thap nhit ma khong lam

thay d6i nhiéu tinh chat clia bé tong va van dat
nhitng yéu ciu di dé ra. Tro bay thudng dugc
ding dé thay thé xi mang & ti 18 15%-20%. Xi 10
cao nghién min dwoc ding thay thé 65%-80%
lugng xi mang dé lam giam nhiét hydrat hoa.

Hién nay san pham Holcim Mass Pour
PCB40 (HMP) tai Viét Nam san xuat dya trén
hai tiéu chuan TCVN 6260 — 1997 PCB40 va
ASTM C1157 type MH&LH véi cac tinh chat
ky thudt nhu bang trinh bay ¢ dudi.

2. Phwong phap thi cong :

Vit  liéu (TCVN 1770:1986, TCVN
1771:1987, TCVN 4506 : 1987 )

+ Xi mang : C6 lugng nhiét thuy hoa sau 7
ngay < 60Cal/g
+ Cat : Modun @6 16n > 2.2

+Pa dam,So6i  : Khong dudi 10 va khong qua
150mm

+ Phu gia : Phu gia cubn khi, phy gia giam
nuéce, cham ninh két

Phu gia cho bé tong khéi l6n can dat hiéu qua
+ Tang d6 cong tac, giam lugng nudc nhao tron,
kéo dai thoi gian ninh két cia bé tong, diéu
khién dugc d6 tich nudc, giam phén tang va
giam muc ton that do sut theo thoi gian

+ Giam tdc do phat nhiét thuy hoa cua xi ming
khi dong rin, giam ham luong xi ming trong
bétdng.

Gidi phdp han ché téc dp phdt nhiét thity héa
cua xi mdng trong bé  tong

Béng chi ti€u k¥ thuat Holcim Mass Pour PCB40

Khoi lugng riéng 2,91g/cm’ TCVN 4030 : 2003
Luong nudc ti€u chuan 26,5% TCVN 6017 : 1995
Thoi gian dong két
Bit du 210 phut TCVN 6017 : 1995
Két thiic 275 phut
Do 6n dinh thé tich 0,3 TCVN 6017 : 1995
Do nghién min (bé mit riéng) 3590cm’/g TCVN 4030 : 2003
Cuong do nén TCVN 6016 : 1995
7 ngay 20,7 MPa
28 ngay 49,3 MPa
Nhiét thuy hoa TCVN 6070 : 1995
7 ngay 101kJ/kg
28 ngay 122kJ/kg
Ham luong SO; 2,03 % TCVN 141 : 1998
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+ Han ché luong dung xi méing

+ Dung xi mang it toa nhiét

+ Ha nhiét d6 hdn hop bé tong bing cach ha

nhiét do c6t ligu

- Che chén kho chua cdt liéu, phun nudc lanh
1én cot lidu

- Lam lanh nudc tron.

Thi cong : ( TCXDVN 305:2004 )

+ Pinh lugng va tron  : bang can dong tién
hanh tai cac tram tron.

+ Van chuyén, d6, ddm : TCVN 4453 : 1995

+ Bao dudng : TCVN 5592 : 1991

+ Cbt pha : TCVN 4453 : 1995

Hag nhiét dp hén hop bé tong truwée khi do

Nhiét do bé tong tai thoi diém d6 c6 anh
hudng rat 16n dén nhiét do cuc dai trong bé
tong. Thong thuong 1°C giam hodc ting & nhiét
do bé tong ban déu thi nhiét dé cuc dai trong bé
tong ciing sé& thay d6i xap xi 1°C.

Nhimg phuong phéap ha nhiét do hdn hop bé
tong bao gdbm che phu va tudi nudc 1én kho cot
ligu, st dung nudc lam lanh dé tron. Két qua dat
duoc khi lam lanh cdt lidu ¢6 anh hudng 16 rét
dén nhiét do bé tong boi vi cbt liéu chiém dén
70% - 80% .

Nitrogen 16ng ciing ¢ thé dugc sir dung dé
lam giam nhiét d6 hon hop bé tong hodc cac
thanh phin cia bé téng. Phuong phap niy sé
lam ting d4ng ké gia thanh bé tong.

Ldp dit dan ong thodt nhiét

Ong thoat nhiét dugc st dung dé giam nhiét
dd cuc dai trong bé tong va nhanh chong lam

giam nhiét do trong khdi bé tong. Phuong phap
nay tén kém nhiéu chi phi nhung lai rit hiéu qua
néu kich thuéc dng, pham vi khong gian thoat
nhiét va kha nang trao doi nhiét cia dan dng
duoc thiét ké tbi wu.

Hinh 4 cho thdy nhiét do trung binh cua
khdi bé tong c6 va khong co dan dng thoat nhiét.
Cén chu ¥ rang néu dan éng thoat nhiét khong
dugc thiét ké thich hop nut do nhiét co thé xay
ra. Nguoc lai, h¢ théng dan éng thoat nhiét lam
giam dang ké nhiét do bé tong va thoi gian cho
viéc lam lanh.

b/ Thiét bi kiém tra : Bao gdm hé thong
céc diém do trong khéi bé tong dé khao sat dlén
bién nhiét do bé tong trong qua trinh dong ran.
Trong d6 can cé cac diém do tai tim khoi do &

tai sat canh ngoai cach mat ngoai bé tong
khoang 40 — 50cm.

III. KET QUA UNG DUNG

Str dung xi mang Holcim Mass Eour, Phu
gia R561, thi nghiém nén theo ti€u chuan ASTM
C109-99.

1/ Céng trinh Cin h cao cip CANTAVIL tgi
TP.HCM :

Mong dugce dit trén nén coc khoan nhdi,
khdi lwong bé tong cia mot mong 400 — 500 m’.

Két qua do trong 144 gid (‘hinh 4) cho thay
su chénh chéch nhiét d¢ gitra hai vi tri do (tdm
& bién) da s6 khong vuot qua 20°C. (TCXDVN
305:2004).

2/ Cong trinh hé théng xir Iy nwéc thii
HuyndatMobts tai TP.HCM

Hinh 1,2,3 :
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Mong bé xir Iy nu6e théi 1a mong be dit
trén coc khoan nhoi kich thude 27x70m sau gan
am 30m, v6i khdi luong bé tong 800 — 1200 m” .

Két qua do trong 141 gid cho thay sy chénh
c}}éch nhi¢t d§ gitra hai vi tri do (tdm & bién) da
s6 khong vuot qua 20°C. (TCXDVN 305:200).

Béng 1 : Thanh phan cép phdi ctia bétong khdi 16n
Xi Nudc Cat ba Phu Do N/X T Ham Cuong d6 nén
mang gia sut lugng ( MPa) mau hinh try
déo khi 3d 7d 28d
ke | O | kg) | (kg) | (mD) | (mm) (’C) | (%)
330 180 800 1020 | 3300 100 0.55 29 1.6 18.7 | 24.8 29.0
350 179 790 1010 | 3500 100 0.51 29 1.7 21.5 | 283 334
370 175 780 990 | 3700 100 0.47 31 1.7 22.0 | 282 37.4
Bang 2 : Két qua do nhiét do tai cong trinh
Sensor
Gio ghi Thoi gian (gio) Tam Bién At
('0) (0)
8:20 0 37 36 1
12:20 4 44 35 9
16:20 8 51 47 4
20:20 12 55 48 7
0:00 16 59 49 10
7:57 24 64 48 16
10:00 26 66 48 18
16:55 57 60 41 21
15:00 103 53 41 12
16:35 129 49 38 11
8:00 144 53 38 15
80

Degree(oC)

20 -
10 +

12

16 24 26 57

Duration of Hydration(Hours)

—e— C2 - Middle

—@— C3 - Upper

Hinh 4 : Két qua su chénh 1éch nhiét d6 do duogc tai tAim & bién khéi mong cong trinh
CANTAVIL Q2 TP.HCM
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Hinh 5,6,7 : Lép dat thiét bi kiém tra tai mong M3 cong trinh CANTAVIL Q2 TP.HCM

Béang 3 : Két qua do nhiét do tai cong trinh

Sensor
Gio ghi Thoi gian (gio) Tam Bién At
('C) ('0)

22:30 0.0 32.0 32.0 0.0
23:10 0.67 32.0 32.0 0.0
23:30 1.00 33.0 32.0 1.0
0:00 2.50 34.0 35.0 -1.0
2:00 4.50 35.0 34.0 1.0
8:00 10.50 54.0 48.0 6.0
12:45 15.25 60.0 50.0 10.0
14:20 16.83 62.0 54.0 8.0
17:00 19.50 64.0 54.0 10.0
21:45 24.25 66.0 54.0 12.0
7:40 34.17 63.0 49.0 14.0
16:00 42.50 59.0 43.0 16.0
20:45 47.25 59.0 47.0 12
8:00 58.50 54.0 37.0 17
11:30 62.00 52.0 38.0 14
17:40 68.17 52.0 40.0 12
9:30 84.00 46.0 37.0 9
13:15 87.75 44.0 36.0 8
17:30 92.00 43.0 36.0 7
7:45 106.25 42.0 35.0 7
12:30 111.00 40.0 35.0 5
16:50 115.33 37.0 35.0 2
8:30 131.00 39.0 34.0 5
13:30 136.00 38.0 33.0 5
19:00 141.50 38.0 33.0 5
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H inh 9,10,11 : Lép dat thiét bi kiém tra tai mong cong trinh HuyndaiMobis tai TP.HCM

—8—inside sensor

TEMPERATURE OF CONCRETE —a— outside sensor

70.0

Temperature (°C)

25.0 4

20.0

Time duration (hour)

00 07 10 25 45 105 153 168 195 243 342 425 473 585 62.0 682 84.0 87.8 92.0 106.3 111.0 115.3 131.0 136.0 141.5

Hinh 8 : Két qua su chénh 1éch nhiét d6 do duogc tai tAim & bién khéi mong cong trinh

HuyndaiMobis tai TP.HCM
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