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Pé tranh nhitng su ¢ do ng suét nhiét giy ra trong qud trinh bé tong déng rin dbi véi cac chu kién cua
cong trinh dugce xay dung bdi cong nghé Bé téng khéi 16n cin Iiva chon cip phédi va quy trinh cong nghé thi
cong phtu hop dva trén két qua nghién citu vé kiém soat nitt ma dic biét 1a ni¥t do nhiét. N¢t do nhiét caa
két cAu Bé tong cbt thép khéi 16n trong qué trinh déng rin duge hinh thanh tit nhiét thay héa xi ming da
12 vAn d cht yéu thudong gip trong nhidu nim qua. VAn d& chénh léch nhiét d6 giita tim va b& miit cAn
duoc khéng ché. Pé kiém soat sit chénh léch nhiét d6 nay thi phiong phap db lién tuc v6i 2 cip phéi toa
nhiét khac nhau d4 dwgc ap dung dé nghién ctiu cho khéi d6 bé téng clia méng tru dién gié & trong bai viét
ndy. Muc tiéu ctia bai viét 1 phan tich ng xit nhiét ctia ciu kién khéi bé téng moéng tru dién gié duge thi
cong theo phutong phép db lién tuc v6i hai cAp phéi téa nhiét khac nhau, duwéi sy hd tre ctia phan mém
Midas civil nhdm kiém soét nitt & tudi s6m va sy gia ting nhiét d6. Cac phan tich dwge thiyc hién trén mo
hinh khéi moéng tru dién gié v&i kich thude 12x12x3,5m. T két qua phan tich, bai viét dua ra cic két luan

va lam tai liéu tham khao cho cac nha nghién ciu.

ABSTRACT

Thermal stress

Mass concrete

Thermal cracking
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Different heat generation mix
Wind turbine tower foundations
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Temperature increase

To avoid problems caused by thermal stress during the concrete curing process for building components built
with Mass Concrete technology, it is necessary to choose appropriate mix and construction technology
processes. Based on research results on cracking control, especially thermal cracking. Thermal cracking of
mass concrete structures during the curing process, formed from the heat of cement hydration, has been a
major problem encountered for many years. The problem of temperature difference between the center and
the surface needs to be controlled. To control this temperature difference, the continuous pouring method
with 2 different heat generation mixes was applied to research the concrete pouring of the wind turbine
tower foundation in this article. The objective of the article is to analyze the thermal reaction of wind turbine
tower foundation concrete constructed by the continuous pouring method with two different heat generation
mixes, with the support of Midas civil software to controls cracking at early ages and temperature increases.
The analyzes were performed on a wind turbine tower foundation model with dimensions of 12x12x3,5m.

From the analysis results, the article draws conclusions and serves as a reference for researchers.

1. Gi6i thiéu

sém. Nhiét d cao — 16n hon 80°C c6 thé lam cham qua trinh hinh thanh

ettringite, c6 thé 1am cho bé téng giin né va nit, tit d6 1am giam cudng

Céc cong trinh dan dung va cong nghiép ciing nhu ha ting, giao
thong véi quy mo 16n ngay cang duge xay dung nhidu trén thé gigi va
& Viét Nam. Hé két cAu bé téng cbt thép ctia cdc cong trinh nay nhu dai
méng, tru cAu, dAm chuyén, san chuyén... thudng cé kich thuée rit 16n.
Thi c6ng két cdu bé tong khéi 16n doi hoi cac yéu cdu nghiém ngit vé
ky thuat va cong nghé. Trong d6, yéu ciu vé chéng nitt két ciu 1 vin
@& cAn duge quan tAm nhét. Bé tong 12 vat liéu téng hop duge ciu tao
ti xi mang, nudce, cbt liéu va phu gia. Trong qua trinh db bé téng, nhiét
luong toa ra tao phan ting hda hoc gitta xi méng va nuwdc - nhiét thay
héa xi mang gy ra mot lvgng nhiét 16n. Ligng nhiét thiy héa 16n sinh
ra trong thoi gian ngin din dén nhiét d6 bé téng ting nhanh & tudi
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d6 va d6 bén ctia né. Hon nita, & bén trong bé téng, nhiét bi giit lai do
bé téng c6 tinh din nhiét kém, trong khi & bé mat bé tong, nhiét dugc
thai ra ngoai méi tredng nhanh hon. Nhiét bi gitt lai lam cho nhiét do
bén trong twong dbi cao hon nhiét d6 & bé mit ngoai ctia khéi db. Sy
chénh léch nhiét 6 giita tim va bé mit din dén thay dbi thé tich tir d6
s& tao ra tng suit kéo trong bé téng. Néu ttng suit kéo nay 16n hon
cwong d6 kéo cho phép cua bé tong thi hién tugng nitt s€ xay ra [1-4].

Trong cac két cu bé tong khéi 16m, sy phan b nhiét d6 khong ddng
du rét r6 rang. D& kiém soét hoic tranh nguy co' nit nhiét trong bé téng
khéi, nhiét d6 & tudi diu cta né phai duge kiém soat va khéng ché &
ngudng cho phép [5, 6]. Trong nhitng thap ky gin ddy, cic ki su va nha
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khoa hoc dé c6 nhidu nd liec nhim giam nhiét o bén trong bé tong.

Mot sé bién phap kiém soat nit két cAu bé tong khéi 16n phd bién
bao gdm: Chia nho khéi @b bé tong dé giam lwong nhiét thiy héa trong
titng khéi db [7]; db bé tong thanh nhidu dot dé giam lwgng nhiét thiy
héa; st dung dan thoét nhiét duwa nhiét d6 ra ngoai [8] - phwwong phap
nay nhim muc dich giam nhiét 46 ctia bé téng trong khi né dang déng
rén, qué trinh 1am mat nay cht yéu duoce thyc hién bing cich tudn
hoan nuéc lanh trong cac dudng dng gin trong bé tong, gitp cho tng
suét nhiét nho hon ¢ng suét kéo cta bé tong; Phivong phap 1am mat so
b6 - phwong phép nay thudng lién quan dén viée cai tién vat liéu hoic
giam nhiét @6 khéi db [10,11], phu gia gay can tr& nhiét thily héa da
duoc Jia va cdc cong sy [9] da thanh cong trong viée sit dung dé giam
nhiét d6 dinh ctia né bing cich tri hodn qué trinh nhiét thily héa xi
ming portland & nhiét d6 thip, muc tiéu chinh cta viéc giam nhiét do
khéi db 13 giam téc d6 thity héa xi ming bing cach 1am maét cac thanh
phan ciu tao nén khéi bé téng [10,11,12] bén canh d6, viéc sit dung da
dé thay thé mot phin nuwée trong bé tong ciing 12 mét giai phap hitu
ich.

Céac bién phap trén thi da dugce d& xuit trong nhiéu nghién citu va
da duoc 4p dung trong thi céng thuc té & nhidu cong trinh. Hién nay
cong nghé thi cong bé tdng khéi 16n theo phtong 4n @b lién tuc ¢6 phan
chia 16p @b toa nhiét khac nhau nhim kiém so4t nit do nhiét 13 cong
nghé m&i, xudt phat tit Han Quéc, di dugce 4p dung trong thi cong mot
s6 cong trinh & Viét Nam. Tuy nhién, cic nghién cttu chuyén sau trén
thé giéi va & Viét Nam vé vin dé nay con it va viéc tinh toén, thiét ké
bién phap cong nghé - tb chitc thi cong con nhidu han ché. Cin phai c6
nhitng nghién cttu vé phwvong phép tinh todn va s liéu thyc té dé dam
bao bé téng khéng bi ntit trong qué trinh déng rin. Viéc phan tich tGing
xt nhiét ctia két ciu bé tong db lién tuc c6 phan chia 16p db giai doan
diu déng rin st dung phuong phép sé nhu phwong phép phan tit hitu
han dé dua ra céc biéu dd dv doén vé ché d6 nhiét, trang thai ¢ng suét
nhiét ciing nhu chi sb danh gi4 nitt trong két ciu bé tong méng tru dién
gi6, nhim kiém soat nit do nhiét & tudi s6m 12 mot dinh huwéng cin
thiét va ¢6 y nghia thyc tién. Bai viét nay nghién cttu stt dung giai phap
thi céng 6 lién tuc v&i 2 cAp phéi téa nhiét khac nhau nhim kiém soat

nitt do nhiét & tudi sém cta két cAu méng tru dién gié.

2. Co s& 1y thuyét ctia phan tich truyén nhiét
2.1. Phutong trinh ly thuyét truyén nhiét trong bé tong

Truyén nhiét 13 mét ham qué trinh (process function), ligng
nhiét sé lam thay ddi trang théi cia mot hé phu thudc vao cach thitc
xay ra qué trinh, chtt khéng phai chi don thuln 13 hiéu sb giita trang
thai ban dAu va cudi qua trinh. Theo [13] thi phwong trinh clia bai toin
truyén nhiét dugc mé ta nhu sau:

aix(kxg—:)+:—y(kyg—;)+%(kzz—:)+q=pCa?T @
Trong d6: T (x,y,zt) : Nhidt d6 cta 1 diém bt ky & thai diém ¢ (°C);
ky ky k,: Hé s6 din nhiét cha vat liéu theo mdi phuong (x.y,2)
(kcal/m.h.°C); C: Nhiét dung riéng cua vét liéu bé téng (kcal/kg.°C); p:

Khéi Iwgng riéng ctia vat lidu (kg/m3); q: Nhiét sinh ra ctia mét don vi
thé tich (ngudn nhiét — nhiét thiy héa) (kcal/m3).

Trong céc bai toan truyén nhiét thi didu kién bién dwoc chia 1am
cac treong hgp nhu sau [14]:

Tai mit tiép xtc ctia khéi bé tong véi nén dit:

T (x,y,z,t)= T, 2
Bién truyén nhiét (tai mit thoang ctia khéi bé tong):
ar ar ar
kxal+kygm+kzzn+q=0 (3)

Bién dbi lvu (tai mat tiép xtc véi van khuoén):
ar ar or
kSl ky Som ot by Son o+ h(T = T.) = 0 “)
Trong d6: h: La hé sb dbi luu (kcal/ m2h. °C); T.,: La nhiét d6 bio
hoa (moi tredng xung quanh) (°C); , m, n 1a cosin chi hudng cia cac
mit truyén nhiét dang xét; q: Luu lvgng dong nhiét (kcal/m?).

2.2. Ung sudt nhiét va Chi s6 nitt

Khi chénh 1éch nhiét d6 ATcang 16n thi ing suit nhiét trong khéi
bé téng cang 16n [15], mbi quan hé giita Gng suit nhiét va nhiét do
trong khéi bé tong thé hién trong cong thite sau:

{0} = [R] X E X B x {AT} ®)
Trong d6 :{c}: LA vecto &ng sudt tai thoi diém khao sat (kgf/m?); [R]:
Li ma trin can bién dang ctia bé téng; E: L2 mddun dan hoi ctia bé
tong(kgf/m?2); {AT}: LA vecto gradien nhiét do; f : La hé sb gidn n& nhiét
dd ctia bé téng.

Khi chénh léch nhiét d6 AT cang 16n thi nhiét thiiy héa trong bé
tong cang 16n [16]. Tir d6 sé xudt hién cac vét nit cia bé tong. Chi sb
niit ctia bé téng dugc xac dinh theo cong thic (14):
= [t ®)

ot(te)
Trong d6 f;(t.): La gia tri ctdng do kéo tach cha bé tong tai thoi

diém t, (kgf/m?) xac dinh theo (7); o,(t,): Ung suét kéo trong két cAu
bé tong tai thoi diém t, (kgf/m?); Khi gié tri ctia I, < 1thi cAu kién sé

cr

xuét hién cac vét nit.
fe(te) = Cife' (L)% )
Trong d6:f.'(t,): La gié tri cudng dd nén ctia bé tong tai thoi
diém t, (kgf/m?) xac dinh theo (8); C;,C,: La hing sé phu thudc vio
loai bé tong

te-Sf

fe' @) = sy e (&) ®)

Trong d6: t,: La tudi chinh nhiét d6 (ngay); t,: LA tudi kiém soat

cwong do cta bé tong dudng hé dudi nuwde 20°C (ngay); a,b: Céc thong

s6 thé hién phat trién cuwdng d6, phu thudc loai xi ming (ngay); fo"(t,):
Cudng dd nén ctia bé tong tai t,, (kgf/m?).

2.3. Co s& kiém sodt mitt trong bé tong khdi lén & tudi sém

Hién nay, & cic nuwdc trén thé gidi, cé nhidu tiéu chuin dé kiém
soat sy hinh thanh céc vét niit do nhiét d6 trong bé tong khéi 16n trong
qué trinh x4y dyng. Mbi tiéu chuén dva ra céc tiéu chi khac nhau dé
phit hop véi didu kién khi hau va cong nghé xay dung tuong @ng cta

z A .
cac quoc gia.
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Hién tai, khi d6 bé tong, chénh léch nhiét d6 ATc6 thé c6 giita bé
miit va viing trung tim ctia két cAu bi han ché. Chénh léch nhiét do phd
bién trong céc loai bé tong thuong duoc quy dinh c6 tri sé nhé hon
20 °C[15].

Mot sb tai liéu quy dinh ctia Nga [17,18] chia sé cic yéu ciu vé
chénh 1éch nhiét d9, theo tiéu chuén SP 357.1325800.2017 [19] trong
vling tiép xtc, chénh 1éch nhiét 6 ATkhong dugc 16n hon (16-18) °Ckhi
@b bé téng bing cac khéi dai va (20-27) °Ckhi st dung két cAu bé tong
dang cot. Viing tiép xtc 13 viing xay dung & phan dé c6 chidu cao bing
0,2 cta chiéu cao khéi dit 16n nhét trong mé hinh phan tich. Trong
ving tiép xic, viing khong duge phép dé bé téng qué lanh dwéi nhiét
d6 thip nhét da tinh toan. D6i véi bé tong & ving tv do, chénh léch
nhiét d6 gitta 16i va bé mat ctia bé téng khéi 16n ATcho phép khéng qua
(20-25) °C.

Céc yéu cu twong tu dbi véi ché d6 nhiét d6 trong bé téng khéi
16n trong qua trinh xdy dung dugce ap dung trong thong 1€ xay dung
quéc té. & Viét Nam, theo tiéu chudn 305.2004 "Bé tong khéi 16n — Quy
pham thi céng va nghiém thu" [20], hai yéu t§ dwgc kiém soat trong
qué trinh thi céng két cdu bé téng khéi 16n, anh huéng dén sy xuit hién
vét nitt trong bé téng khéi 16n. Yéu t6 diu tién 13 chénh 1éch nhiét do
gitta tdm ctia khéi bé tong va bé mit clia né AT. Pé tranh bi nit, didu
kién sau day 12 cin thiét AT < 20°C. Yéu t6 th@t hai 12 gradient nhiét 6,
gié tri ctia né phai 1la M; < 50°C/m.

& Nhat Ban, viéc danh gia sy hinh thanh vét nidt trong bé téng
khéi 16n duge thue hién bing chi sb nit nhiét va duge dinh nghia nhw
sau cong thitc (6). V& 1y thuyét thi didu kién cAn dé cho két ciu bé tong
khéng bi nitt do nhiét 1a chi sé nit I, > 1.Xu hwéng nitt duwgc wdc tinh
bing gia tri ctia chi s6 niit nhiét dwa trén cac gia tri tiéu chi dugc trinh
bay [21,22].

Cac yéu cAu vé kiém soat nit do nhiét Chi sé ntt nhiét
do(le,)

Khéng xut hién moi vét niit do nhiét Ir 21,5

C6 thé han ché vét nitt do nhiét 12<I,<15

C6 kha ning xuét hién cac vét niit nguy hiém Iy =12

do nhiét

Theo tiéu chuin danh gid nit tiéu chuin CIRIA C600 (Anh),
chénh léch nhiét d6 16n nhit giita mit trong ctia khdi bé tong va miit
ngoai ctia né AT, duwgc x4c dinh theo coéng thic [23, 24]:

AT = 22

a

9
Trong d6:e: LA cudng d6 chiu kéo gidi han cila bé téng & tudi
som; a: La hé s6 gidn nd nhiét ctia bé tong.
Sau khi thay céc gia tri da biét @ = 13.107% va & = 70.10 %vao
biéu thite (9), ta thu dugc gia tri cia d6 chénh 1éch 16n nhét cho phép
AT,.. = 19,9°C.

Do d6, tit ca cac yéu ciu trén d6i v&i ché d6 nhiét d6 ctia bé tong
khéi 16n trong qué trinh x4y dyng duge déu cé mot yéu ciu chung:
chénh léch nhiét d6 gitta tdm va bé miit ctia khéi bé tong khong duoc
Vgt qua 20 °C. Céc yéu ciu nhit dinh v& chénh 1éch nhiét d6 dua trén
thuc té trong qua trinh x4y dyng va khong phai lic nio ciing tinh dén
céc dic diém ciia quy trinh. Cu thé hon, cic yéu ciu vé ché d6 nhiét do
trong bé téng khédi 16n trong qué trinh thi cong dugc thiét 1ap trén co
s& tinh to4n tridng nhiét d6 va trang thai ng suit nhiét cta két ciu
bé tong da thi cong.

3. Thong s6 dAu vao va kich thuéc hinh hoc ctia chu kién méng

tru dién gioé

Phwong phép phén t& hitu han c¢6 thé coi 1 mét céng cu manh
mé dé 6 thé dy doan chinh x4c sy phét trién ctia nhiét d9, ¥ng sult va
truong chi sé nitt trong két ciu bé téng khdi 16n. Bén canh dé, stt dung
phan t hitu han c6 thé gitp dwa ra cic phan tich va st dung bién phap
hiéu qua dé kiém soat nhiét do trong két cAu bé tong khéi & giai doan
nhiét thily héa. Trong nghién ctu ndy déi twong ding khao sit dé
nghién ctu 13 cAu kién méng tru dién gié bao gdm nén dat va khéi bé
tong c6 kich thude nhu hinh 1. M6 hinh méng tru dién gi6é dugce khai
béo va phén tich bing phuiong phap phin t& hitu han théng qua phin

mém Midas Givil v6i cac dit liéu théng sb diu vao nhi Bang 1.

wg'e

2 '
12m | 12m

12m 12m

24m

Hinh 1. M6 hinh va kich thwéc téng thé ctia khéi bé téng

moéng tru dién gio.
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Bang 1. Bang thong sé diu vio sit dung cho phan tich nhiét thity héa.

Dit liéu dAu vio bon vi Bé téng 16p duéi Bé téng 16p trén L6p dat dudi
INhiét dung riéng kcal/kg’C 0,25 0,25 0,2
[Khéi lvgng riéng kG/m? 2400 2400 1800
Hé s6 din nhiét keal/m.h.°C 2,3 2,3 1,7
Hé s6 trao ddi nhiét khi tiép xtc moi trudng keal/m2.h.°C 12 12 12
Hé sb trao d6i nhiét khi tiép xdc van khuon thép kcal/m2.h.°C 12 12 -
Cwong d6 chiu nén & 28 ngay tudi kG/cm? 450 450 -
Hé s6 ham phat trién cwdng dd nén ACI et a=15,9 -

b=0,86 b=0,86

Modun dan hdi kG/cm? 2,7734 x10° 2,7734 x10° 1,0 x10*
Hé s gidn nd nhiét 1,0x10° 1,0x10° 1,0x10°
INhiét d6 bao dudng trung binh °C 45 45
INhiét d6 moi treong — khong khi °C 30 30 30
INhiét d6 hén hop bé tong khi d6 °C 20 20
Chiéu day 16p trén trung binh m 0,45
Hé sb poisson's 0,18 0,18 0,2

Trong nghién cttu nay dé c6 thé kiém soat nit nhiét trong khéi tam va bé miit khéi bé tong gitip cho khéi bé tong c6 nguy co nift 1a

bé tong moéng tru dién gié ti giai doan nhiét thiay héa, giai phdp ma thip nhét. Qua nhiéu 14n phan tich, tinh todn va déi chiéu véi cac didu
nhém téc gia dwa ra 1a sy thay dbi cAp phdi vé co ban chinh 1a thay déi kién kiém soat nit & giai tudi sém dwdi sy hd tro ctia phan mém Midas
ham lwgng xi ming va tro bay, nghién cifu vé sy anh huéng ctia ham civil, nhém tac gia da d& xuét bang cip phdi cho két cAu méng tru dién
Iwgng xi ming v tro bay dé c6 thé kiém soat chénh 1&ch nhiét do gitta gi6 nhu sau:

Bang 2. Bang cip phdi cho 1m? bé tong(Bé tong B35 -M450).

Tén 16p/ c{ip phéi cat (kg) ba (kg) Nuéce (1) | Bot (kg) Xi méng (kg) Tro bay (kg) | Phu gia siéu déo (lit) | Loai xi méng
L6p trén 765 1100 155 420 400 20 5,13 PC40
Lép duédi 765 1100 155 420 336 84 5,13 PC40

o Cép phoi 16p dudi
Cap phoi 16p trén

Nén dat

Hinh 2. So db kich thuéc % khéi méng tru dién gib. Hinh 3. M6 hinh phan tich % khéi méng tru dién gié.
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4. Két qua va thao luan

Pé quan sat sy phat trién va thay dbi khac nhau caa trudng nhiét
do, trudng Gng sudt, tredng chi sé nit trong khéi bé téng. Vi 2 diém
dién hinh trong khéi bé tong 1an lwot dit & tam 13 (7174) va bé mat 1a
(7138) sé gitip cho ra cdc biéu dd dé c6 thé danh gid dugc mét cach

tdng quat nhét.

Hinh 4. Céc diém khao sét ciia két cAu méng tru dién gio.

Trudng

nhiét do
79.85
77.77
75.68
73.59
7151
69.43
67.34
65.26
63.17
61.09
61.00
59.92

P

Hinh 5. Viing nhiét dé phan bd trong khéi bé téng méng tru dién gio.

Vé6i cAp phéi d@ xuét, sau khi phan tich thi c6 thé thiy nhiét d6 téi da
trong 1ong khéi bé tong méng tru dién gi6 1a 79,85 °C, nhiét ¢ nay phit
hop véi cac didu kién rang budc vé gidi han nhiét d6 ti da trong long
khdi bé tong. Nhiét d6 nho nhét xuit hién & cac bién va bé mit ctia khoi
db 12 59,92 °C. Va nhu vay c6 thé thiy chénh léch nhiét d6 16n nhét
giita tAm va b& miit ctia khbi d6 méng tru dién gié AT = 19,93 °C. Gi4
tri ndy théa mén diéu kién cAn cho viée kiém soét nitt theo tiéu chuén

hién hanh cta cic nude.

Trudng nhiét dd[C]
g

] 100 200 300 400 500 600 700 800
Thoi gian(h) = = «N7174-Max  =——a—N7138 - Max

Hinh 6. Biéu dd phat trién nhiét db tai 2 diém tdm va bién ctia

khéi bé tong méng tru dién gio.

Trudéng

ng suat
2.45961e+05
2.23665e+05
2.01369e+05
1.79073e+05
1.56776e+05
~ 1.34480e+05
1.12184e+05
8.98877e+04
6.75915e+04
~ 4.52953e+04
g 2.29990e+04
7.02759e+02

Hinh 7. Trudng tng suit ctia khdi bé tong moéng tru dién gi6 °¢

Tri s6 tng suét xudt hién trong khéi bé tong méng tru dién gié 16n nhit
12 2,46.10° (kgf/m>), tri s6 nay lu6n ludn bé hon cuong d6 chiu kéo cho
phép clia bé tong twong tng v&i thoi diém Gng suét trong khéi bé tong
dat cic dai. Diéu nay khing dinh chi sb nift trong khéi bé téng I, >1.
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300000 2=
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-50000
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Thoi gian(h) e $:N7138 - Max = = -AN7138- Max

Hinh 8. Biéu dd phat trién trudng Gng suét tai tm va bién cta

khéi bé téng méng tru dién gié.

ler

20
18,28
16,56
14,84
13,12
11,4
9,68
7,96
6,24
4,51
2,79
1,07

Hinh 9. Truong chi s nit ctia khéi bé tong méng tru dién gié.

C6 thé thiy tri s ctia chi s6 nitt I, trong khé bé téng méng tru

dién gi6 1uén luén 16n hon 1, dbi chiéu véi cac didu kién kiém soét nitt
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& tudi sé'm thi trong khéi bé tong méng tru dién gi6 sé dam bao yéu ciu

v& han ché céc vét nit do nhiét trong giai doan tudi sém.

20

Trudng chi sé nit

\

0 100 200 300 400 500 600 700 800
Thoi gian(h) N7174 -Max = = N7138 - Max

Hinh 10. Biéu db phét trién trudng chi sb nitt tai tim va bién

cua méng tru dién gio.

Tit két qua tinh todn mo phong ctia phiong phap db lién tuc v6i
2 cip phdi khac nhau cho thiy ring, véi bé téng tru dién gié trong
200 h dAu, nhiét d6 trong tim khéi bé tong lién tuc ting dat cuc dai tai
thoi diém 160 h va nhiét do tai bién dat cyc dai tai thoi diém 50 h.
Didu d6 ching t6 khi sit dung phiong phap d6 lién tuc véi 2 cip phbi
khac nhau thi nhiét d6 tai tdm sé tdng twong déi it dan t6i lam giam
chénh 1éch nhiét d6 giita tAm va bién bé miit ctia khéi bé téng méng tru
dién gié. Nhin vao biéu db chi sb nit cho thdy v&i viée st dung phiong
phap nay thi I, ctia tAm va bién déu cho két qua 16n hon 1 nén kha
niing bé téng sé khong xuét hién cic vét niit do nhiét thity héa bé téng

gay ra.

5. Két luan

- V@i viée 4p dung phuong phép thi cong lién tuc khong ngiing
v6i 2 cAp phéi toa nhiét khic nhau cho két cu bé tong moéng tru dién
gi6, khi 16p bé téng & trén c6 cp phdi téoa nhiét 16n hon 16p dudi cé
thé 1am giam sy chénh léch nhiét d6 & tam va bé mit khéi bé téng.

- Tién hanh khao sét so bo khéi méng tru dién gi6 bing phiong
phép phén tich phan t hitu han, nhém nghién citu da lya chon thi céng
khdi méng v&i 2 16p cp phdi téa nhiét khac nhau: 16p trén v&i chiéu
day trung binh 1a 0,45m, c6 s@ dung tro bay 4, 7% (twong @ng
20 kg/m® va c¢6 ham lvgng xi ming 1a 95,3 % (twong ng 1a 400
kg/m3); va 16p du6i ¢6 ham lugng tro bay 1a 20 % (twong @ng 84
kg/m®) va xi mang 12 80 % (twong ng 12 336 kg/m®) dé nghién ctu.
Tién m6 phong sb, phan tich va két qua cho tri s6 V& Ty, ATpex VA Lymin
trong khéi méng tru dién gié déu ndm & nguwdng cho phép theo diéu
kién kiém soat vét niit do nhiét & tudi sgm.

- Két qua nghién ¢t 12 co s& cho cic nghién citu tiép theo 6 tai
liéu tham khao vé phuong phap thi céng lién tuc véi 2 cip phéi téa
nhiét khac nhau. Giai phap nay c6 thé coi 12 mét phuong phéap day hia

hen dé cai thién hiéu qua vé kiém soét nitt cho cac dy an xay dung quy
mo 16n khéc.

Tai liéu tham khao

[1]1. bich, N.T. (2010). Cdng tdc bé tong trong diéu kién khi hdu nong émVi_ét Nam,
NXB X4y Dung, Ha Noi.

[2]. Bazenov IU. M., Thién, B.D., Tinh, T.N. (2004). Céng nghé bé tong, NXB Xay
dung Ha Noi.

[3]. Trinh, N.B. Nghién cttu hoan thién cong nghé thi cong san chuyén bétong khdi
16n cho céng trinh ¢ Viét Nam, Luan van thac sy, Trudng Pai hoc Xay dung,
Ha Noi.

[4]. Minh, L.V., Cong, V.C. (2023). Nghién cttu x4c dinh vi tri phén chia cac 16p
@b ti wu cua két cAu bé téng khéi 16n biing phwong phap db lién tuc két
hop phan chia 16p db téa nhiét khac nhau, Tap chi vat liéu va xdy dung,
13(04).

[5]. Lubej, S., I. AnZel, P. Jelusic, L. Kosec , and A. Ivanic. (2016 ). The Effect of
Delayed Ettringite Formation on Fine Grained Aerated Concrete Mechanical
Properties. Science and Engineering of Composite Materials 23 (3): 325-334.
https://doi.org/10.1515/secm-2012-0107.

[6]. Tasri, A., and A. Susilawati. (2019 ). Effect of Cooling Water Temperature

and Space between Cooling Pipes of Post-Cooling System on Temperature
and Thermal Stress in Mass Concrete. Journal of Building Engineering, no.24,
100731. https://doi.org/10.1016/j.jobe.2019.100731.

[7]. Couto D., Helene P., Almeida L.C. (2016). Temperature monitoring in large

volume spreadfooting foundations: case study “Parque da Cidade” - Sao
Paulo, Ibracon Structures and Materials Journal, 9 (6): 953-968.

[8]. SeoT.S., Kim S.S., Lim C.K. (2015). Experimental Study on hydration Heat
Control of Mass Concrete by Vertical Pipe Cooling Method. Journalof Asian
Architecture and Building Engineering, 14 (3): 657-662.

[9]. Jia, F., Y. Yao, and J. Wang. (2021). Influence and Mechanism Research of
Hydration Heat Inhibitor on Low-Heat Portland Cement. Frontiers
Materials,no. 8, 697380. https://doi.org/10.3389/fmats.2021.697380.

[10]. Chen, Y.L., C. J. Wang, S. Y. Li, and L. J. Chen. (2003 ). The Effect of
Construction Designs on Temperature Field of a Roller Compacted Concrete

Dam—A Simulation Analysis by a Finite Element Method. Canadian Journal

of Civil Engineering 30 (6): 1153-1156. https://doi.org/10.1139/103-076.
[11]. Sargam, Y., M. Faytarouni, K. Riding, K. Wang, C. Jahren, and J. Shen. (2019

). Predicting Thermal Performance of a Mass Concrete Foundation—A Field

Monitoring Case Study. Case Studies in Construction Materials, no. 11, e00289.
https://doi.org/10.1016/j.cscm.2019.e00289.
[12]. LagundZija, S., and M. Thiam. (2017 ). Temperature Reduction during

Concrete Hydration in Massive Structures. Master’s thesis, KTH Royal Institute
of Technology, Stockholm, Sweden.

[13]. B. Gebflart. (1993 ). Heat Condtion and MaZZ DiffUZIon, McGraw-Hill.

[14]. Bofang, Z. (2014 ). Conduction of Heat in Mass Concrete, Boundary
Conditions, and Methods of Solution. Thermal Stresses and Temperature
Control of Mass Concrete, Elsevier: 11-47

[15]. Sheng-hong Chen, Peifang Su, Isam Shahrour. (2011 ). Composite element
algorithm for the thermal analysis of mass concrete Simulation of cooling
pipes. International Journal of Numerical Methods for Heat & Fluid Flow". Vol.
21. No. 4: Pp. 434-447. https://doi.org/10.1108/09615531111123100.

[16]. Cong, V.C., Minh, L.V., Khoa, H.N. (2023). Phéan tich xac suét ni¢t do nhiét

ctia két cAu tru cAu trong qué trinh nhiét thiiy héa xi ming bing mé phong

s6, Tap chi vt liéu va xdy dung, (13).

JOMC | 45



Tap chi Vat liéu & Xdy dung Tdp 14 $6 02 ndm 2024

[17].

[18].

[19].

[20].

[21].

Krat, T.Yu., Rukavishnikova, T.N. Assessment of temperature regime and
thermal stress state of concrete blocks under different conditions concreting.
News VNIIG 2007. 248. Pp. 77-85.

Teleshev, V.I. Foundations and Methods of Concrete Dam Design and
Construction in Severe Climatic Conditions. Doctoral Thesis. 2003, St.
Peterburg, SpbGPU Publ., 217 p.

SP 357.1325800.2017. Concrete constractions of hydraulic structures. Rules of
works and acceptance of works. Ministry of construction and housing and
communal services of the Russian Federation. 2016. 77p.

TCXDVN 305:2004 (2004), Bé téng khdi 16n - Quy pham thi céng va
nghiém thu.

Xian, Liu, Yong, Yuan, Quanke, Su. (2014 ). Sensitivity analysis of the early-
age cracking risk in an immersed tunnel. Structural Concrete. Vol. 15. No. 2.:
Pp. 179-190. https://doi.org/10.1002/suco.201300064.

[22].

[23].

[24].

Yuan-Yuan, Chen, Ssu-Yu, Chen, Chien-Jou, Yang, Hei-Tao, Chen. (2017 ).
Effects of insulation materials on mass concrete with Pozzolans. Construction
Materials. Vol. 137: Pp. 261-271.
https://doi.org/10.1016/j.conbuildmat.2017.01.059.

Zhang, Xiao-fei, Li, Shou-yi, Li, Yan-long, Ge, Yao, Li, Hui. (2011 ). Effect of
superficial insulation on roller-compacted concrete dams in cold regions.
Advances in Engineering Software. Vol. 42. No. 11: Pp. 939-943. DOI:
10.1016/j.advengsoft.2011.06.004

Zhineng, Tong. (2015 ). Cause and influence of mass concrete crack.

and Building

International Conference on Chemical, Material and Food Engineering: Pp. 497—
499.

JOMC | 46



