PHAN TiCH ANH HUONG CUA NHIET VA TAI TRONG TOI TRUONG UNG SUAT
DAP BE TONG BAM LAN TRONG QUA TRINH THI CONG

KS. Pinh Hitu Dung - PECC1,
GS.TS Nguyen Van Mao - PHTL

Tom tit: Dap bé tong dam lan 14 logi dap dang dwoc lva chon dé xdy dung cho nhiéu dy dn &
Viét Nam hién nay. Bé tong dam lan 14 logi bé tong it tod nhiét do c¢é ham lwong xi mang thap.
Cong nghé thi céng bé téng dam lan cé wu diém 14 toc do thi cong nhanh, ha gid thanh cdng trinh.
Tuy nhién do cwong dg cia bé tong phat trién chdm nén c6 thé [am dnh huong dén kha ndng chiu
tai cia d‘ap trong qua trinh thi cong. Bai bao nay di vao nghién citu phdn tich anh huong ciia nhiét
dé va C&c tdi trong trong qud trinh 18n ddp dén truong vmg sudt ciia ddp bé tong dam lan trong qud
trinh thi cong. Bai bao la tai liéu tham khdo cho xdy dung ddp bé tong dam lan, d‘ong thoi ciing la
théng tin déng gdp vao cdc thdo ludn vé nguyén nhan nit trong cdc ddp bé tong dam lan.

1. Pit van dé:

Cong nghé xay dung dap bé tong dam lan 1a
mot cong nghé mai hinh thanh va phat trién vao
nhitng thap ki cudi cua thé ki XX. Uu diém néi
bat ciia cong nghé 1a khic phuc duoc nhugc
diém cua bé tdng khéi 16n, rat ngan thoi gian
xay dung so v6i cong nghé dap bé tong truyén
thong nén n6 da duoc nhiéu nude thude cac khu
vuc khac nhau trén thé gioi 4p dung. Cong nghé
nay duoc ap dung ¢ nudc ta vao nhirng nam
cudi cua thap ki 90 ciia thé ki trudc nhung dé co
mot tdc do phat trién kha nhanh. Hién nay Viét
Nam d4 va dang thiét ké, xay dung nhiéu dap bé
tong dam lan. Dy tinh dén nim 2015 nudc ta
xay dung duoc 24 dap loai nay, trong dé co
nhiéu dap cao, dap Son La cao 138m, dap Ban
V€ cao hon 130m..

Cong nghé dap be tong dam lin da c6 nhirng
cai thién dang ké vé anh huong cua nhi¢t nhung
thuc té xay dung loai dap nay trén thé giéi van
gap phai van dé& vé nat dap trong qua trinh thi
cong.

Theo kinh nghiém cta Trung Qudc thi hién
tugng nut ndy do nhiéu nguyén nhin nhu: thay
d6i nhiét do, 4o am, tinh khong dong déu trong
vat liéu bé tong dam lin, hinh thirc két ciu dap
khong hop li, tng suit cuc bd qua 16n, nguyén
vat liéu khong dung quy cach, cong nghé thi
cbng khéng hoan thién..., trong d6 thuong gip
vét nit do nhiét d6 va do co ng6t gay ra [1]

Hién tuong nit & mot sb dap bé tong dam lin
dang duoc xay dung & nudc ta, trong do c6 ca
dap Son La 13 mot van dé thoi sy. Nguyén nhan
gay nat, bién phap khic phuc hién tuong nit &
nhitng dap nay dang 1a dé tai duoc nhiu ngudi

quan tam thao luan.

Tur dac diém 1am viéc cua dap bé téng trong
lyc ciing nhur dap bé tong dAm lin trong lyc cho
thiy vét nut & dap xiy ra khi & d6 vat lidu bé
tong khong du kha nang chiu kéo. Vi vay
nghién ctu truong Gng suat cua dép trong qué
trinh thi cong dé tim nguyén nhan ciing nhu han
ché hién twong nut dap trong qua trinh xay dung
cling 12 mdt cach tiép can khoa hoc

Khéc véi bé tong truyén théng 1a co sy phat
trién cuong do twong ddi nhanh, bé tong dam
lan c6 cudng do phat trién cham, dic biét trong
thoi gian dau. Piéu ndy anh huong dén sy phan
bd g suat ciing nhu kha ning chiu tai caa dap
trong thoi gian thi cong. Trong cac tinh toan
thiét ké thuong méi chi xét sy 1am viéc caa dap
khi bé tong da dat tudi thiét ké. Thuc té, trong
thoi gian thi cong dap da phai chiu tac dong cua
cac tai trong khi bé tong chua du tuoi.

Pua ddy du cac tic dong trong qua trinh thi
cong ciing nhu day da cac nguy@n nhan cé thé
gay nit vao bai todn phan tich ung suat 1a mot
van dé kho thuc hién. Vi vay cac nghién ciu
phuc vu cho xdy dung dap cling méi chi cha
trong dugc dén Gmg sut nhiét [2]. Nghién ciu
gan day cua Vién Ky thuat cong trinh truong
Pai hoc Thuy loi phuc vu cho tim nguyén nhan
nit cua dap Son La cling moi chi xet dén tai
trong do chat tai [3]. Bai bao nay gisi thicu két
qua phén tich truong img sut trong qua trinh thi
cong déap beé tong dam lan. Trong do xet dén tinh
chat caa vat lidu bé tong thay doi theo thoi gian
thi cong, cac tac dong chinh dugc xét dén 1a tac
dong dong thoi ca nhiét va tai trong sinh ra
trong qua trinh thi céng dap. Hinh dang cua déap



dua vao tinh toan cling d&@ duoc lua chon, cac
diém & dap thudong xay ra Ung suit tip trung
cling dugc lya chon dé phan tich.

Céc bai toan phan tich truong tng suat dap
bé tong dam lan trong thoi ki thi cong trong bai
bao nay duoc thyc hién bang phuong phap Phan
ttr hitu han trong phin mém MIDAS/Civil, phan
mém chuyén dung dang dugc sir dung thiét ké
dap bé tong trong luc & nhidu nudc trén thé gisi.

2. Nghién ciru &ng suit dap bé tong dam
lin theo tdc dd 1én dap.

Céac nghién ciru tinh toan phan tich nhiét va
phan tich Gng suit dap bé tong dam lin trong
qua trinh thi cdng, céc chi tiéu co 1i va cac dac
tinh ctia bé tong didm lin dugc st dung theo
dung qua trinh phat trién theo tudi bé tong duoc
thé hién tir hinh 1 dén hinh 6. So @6 tinh duoc
xay dung trén 5 dot thi cong dap, tuong tng voi
5 budc chit tai. Tién @6 thi cong dap duoc thé
hién trén hinh 7. So @b phan tir két cau dap duoc
thé hién trén hinh 8. Nhiét do6 moi truong tinh
toan trén bé mat cac khdi dap duogc cho trong
bang 1.
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Hinh 7. Tién dg thi cong ddp



Bang 1. Nhiét dé6 méi truong cho cdc bé mdt khoi bé tong dam lan tinh todn

Théng | 1 1l \V4 Vv VI | VII | VIHT| IX X Xl | XIl | TB
Ha lvu (°C) 18.4 | 20.4 | 21.8 | 25.7 | 28.3 | 29.7 | 29.2 | 29.0 | 28.2 | 26.0 | 22.6 | 18.8 | 24.8
Th. Luu (°C) 16.6 | 18.0 | 19.3 | 22.5 | 23.7 | 25.8 | 26.2 | 26.0 | 25.1 | 23.2 | 20.2 | 16.8 | 22.0
Miit bién dong (°C) | 16.0 | 17.5 | 20.6 | 24.0 | 26.0 | 26.6 | 26.5 | 26.3 | 25.3 | 23.2 | 19.6 | 16.5 | 22.3

+  Giai doan 2: khi ddp lén dén cao dd

Hinh 8. So' d6 lue6i phan tir mdt cat ddp

1) Trwong nhiét d§ trong dap trong thoi
gian thi cong

+ Giai doagn 1: thi cong ddp tir cao trinh
105.0 m 1én d@én cao trinh 122.0m. Phan bién
thuong ha luu dap va xung quanh hanh lang
than dap, nhiét do tang 18n cao nhat dén khoang
30°C, trong khoang thoi gian tir 80 dén 120 gits
sau khi d6. Sau d6 nhiét d6 giam nhanh xudng
nhi¢t d0 moéi truong, tuong ung thoi gian
khoang 480 gid va bién ddi theo nhiét do 1én
xudng ctia mdi truong xung quanh.

Phan 18i dap nhiét d6 ting lén dén nhiét do
cao nhat khoang 39.5°C, twong Ung véi thoi
gian 1a 720 gio, sau d6 giam dan. Dén cudi giai
doan 1 (1368 gi®), nhiét do phan 16i dap khoang
39.3°C. Qua trinh giam nhiét phin 16i dap dién
ra cham. Truong nhiét do trong dap cudi giai
doan thi cong thir nhat (1368 gio) thé hién trén
hinh 9.
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Hinh 9. Phan bé nhiét @6 than ddp & 1368 (h)

122.00 m dung thi cong dap trong khodng sau
thang rwdi. Nhiét do phan 18i dap giam xudng
té1 khoang 35.8°C. Céac vung trén bién thuong
luu, ha luu, trén mat ngung thi cong nhiét do
giam xudng x4p xi nhiét d6 moi trudng va dao
dong theo dién bién cua nhiét do mdi truong.
Trudng nhiét d6 trong dap cudi thoi gian ding
thi cong (6096 gid) thé hién trén hinh 10.
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Hinh 10. Phan bé nhiét @6 than ddp & 6096 (h)

+ Giai doan 3: sau thoi gian dimg, tiép tuc
thi ¢éng ddp tir cao trinh 122.0 m 1én dén cao
trinh thiér ké Ia 228.10 m. Trong giai doan nay
nhiét d6 phan 16i dap khong nging tiang 1&n do
nhiét thuy hoa trong bé tong, nhiét do cao nhat
khoang 39.5°C. Quéa trinh giam nhiét phan 16i
dap dién ra cham. Phan gan bién dap va xunh
quanh hanh lang than dap nhiét do tang 1én cao
nhat khoang 30°C, thoi gian khoang 120 gi¢ sau
khi d6. Sau d6 nhiét do giam vé nhiét 46 moi
truong do qué trinh toa nhiét va thay do6i cling
V6i su thay doi nhiét do moi trudng xung quanh.
Truong nhi¢t d§ trong dap giai doan thi cong
cudi cting (14208 gio) thé hién trén hinh 11.

Hinh 12 14 dién bién nhiét do6 cta phan ti
trén bién thuong luu ¢ cao dd 113.50 m. Hinh
13 1a dién bién nhiét do cta phan tir trong 16i
dap ¢ cao do 133.50m.

Truong nhiét d6 trong dap trong thoi ki thi
céng duoc chia lam 2 vung r6 rét. vung tha
nhit 1a bén trong than dap duy tri & nhiét do cao
va qua trinh giam nhiét do dién ra rat cham.



Vung thir hai la bién thwong ha luu dap, trén
mat ngung thi cong va cac hanh lang than dap,
nhiét do tang 1én trong mot thoi gian ngan sau
d6 giam xudng nhanh va bién doi theo dién bién
cua nhi¢t d6 moi treong nhung cao hon nhiét do

TEMPERATURE

-94249e+001
.74240e+001
-54231e+001
-34223e+001
-14214e+001
-94205e+001
-74197e+001
-54188e+001
-34179e+001
-14171e+001
-94162e+001
1.74153e+001

STAGE:CS5
Hydration
HY Stepl6, 14208~

VAX = 2490
MIN : 2131

FILE: SON LA _NH~
UNIT: C

w

P NNNNN®WW®W®

Teuperarurs[C]
™
=

Tine (Hr}

Hinh 12. Dién bién nhiét do bién TL cao
dsl13.5m

Temperature

/

/

Tenperature[C]

Hinh 13. Dién bién nhiét do 16i ddp cao do
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2) Trudng @ng suit trong dip do nhiét
dd va chat tai tac dung dong thoi

+ Giai doan 1: thi cong ddap tuw cao trinh
105.0m [én d@én cao trinh 122.0m. Cac ving c6
tri s6 ung suat kéo 1on Ia quanh hanh lang cao
d6 105.00m (120.50T/m?), bién thugng luu déap
(69.90T/m?), bién ha luu dap (71.80T/m?).

Trudng tng suit trong dap & cudi giai doan 1
thé hién trén hinh 14.
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Hinh 14. Truong iing sudt & 1368 gio

+ Giai doan 2: trong thoi gian khoang sau
thang rudi 1a thoi gian dieng thi cong ¢ cao do
122.00m. Trong thoi gian dung thi cong, ung
suit kéo do nhiét va chit tai tac dung ting lén
nhanh. Cac vung c6 tri sé tmg suat kéo 16n 1a
quanh hanh lang cao d6 105.00m (388.30T/m?),
bién thuong luu dép (268.30T/m?), bién ha luu
dap (393.30T/m?), trén mat dimg thi cong
(333.20T/m?). Trudng Gng suit do nhiét va chat
tai & cudi giai doan 2 thé hién trén hinh 15.
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Hinh 15. Truong iing sudt & 6096 gic

+ Giai doan 3: sau thoi gian dimg, tiép tuc
thi céng ddp tir cao trinh 122.0m Ién dén cao
trinh thiér ké 1a 228.10 m. Khi tiép tuc chat tai
g suét kéo trong dap xuat hién & bién thuong
luu va ha luu dap (bién thuong luu tir cao do
158.04m dén 168.44m & 14208 gio 1a 107.60
T/m?), bién ha luu dap (bién HL tir cao do
158.04m dén 168.44m & 14208 gio 1a 112.60
T/m%). Trudng tng sudt do nhiét va chit tai &
cudi giai doan 3 thé hién trén hinh 16.
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Stress(tont/u)

Hinh 16. Truong iing sudt ¢ 14208 gio “ ;Z)

Ung suét

Nhu vay trong thoi gian thi cong, dudc té .

dung dong thoi cia nhiét do va chit tai nhim -1 T T
vling ¢6 tmg suét kéo 16m trong dap 1a quanh cée
hanh lang, trén mat ngung thi cong, trén mat

thuong Iwu va ha luu dap. Trén céc hinh tur hinh
17 dén hinh 20 I dién bién Gmg suat quanh hanh
lang than dap, trén bién thuong lwu dap, bién ha
luu dp va trén mat ngimg thi cong cua dap. Ta 3
théy rang gia tri cua Ung suat kéo tai mot so thoi
diém 1a xap xi kha nang chiu kéo cua bé tong. Néu
phat sinh cac diéu kién bat loi, cac gia tri ndy co

Thoi gian (h)

Hinh 20. Dién bién img sudt trén mdt dirng
thi cong ¢ cao do 122.00 m
Két luan.
Théng qua viéc nghién ciru phan tich, bai béo
da cho thay rd qua trinh dién bién nhiét do va
g suét trong dap bé tong dam lan trong qua

the vuot qud kha nang chiuk” ¢\ o T trinh thi céng. Qua do6 ta co cac két luan sau:
Ung 1 f 1) Trudng nhiét do trong dap bé tong dam lan
S“ét) ] trong qua trinh thi cong duoc chia 1am 2 ving r6
(T/m? 7

’\ rét. Ving thir nhat 13 ving bén trong than dap duy
tri 0 nhiét do cao va qua trinh giam nhiét do dién
****** ra rat cham. Ving thi hai 13 ving xung quanh
bién dap, trén mat ngung thi cong va cac hanh
CTLLPLLSEIT It r e e Jang than dép, nhiét do tang 18n trong mot thoi
Thoigian(h) =777 0000 gian ngan sau d6 giam xudng va bién doi theo

Hinh 17. Dién bién img sudt trén dinh hanh dién bién cta nhiét do moi trudng. .
lang cao do 105.00m 2) Truong tng suat trong dap bé tong dam
lan trong thoi gian thi cong khi xét anh hudng
ddng thoi ctia nhiét do va qua trinh chat tai co

55 (tont/m®)

Ung suét

Ung su khac biét so voi truong hop khi chi xét anh
suat USkéochophép  11amg cua nhiét do hodc khi chi xét anh huong
(i) : 7 o Une st cua qué trinh cht chét tai.
23 INIEEREPE A 3) I§héov sé‘E truong 1’1’r’1g Euét trong dap bé
> tong dam lan & céac vi tri bién thugng luu, ha
S rrrrrrrrrit o, quanh hanh lang than dap, trén mat ngung

22282825 E Thoigian(h R
o gian () thi cong vadi ba truong hop: dap chiu tac dung

cua nhiét do; dap chiu tac dung cua chét tai; dap

Hinh 18. Dién bién tmg sudt trén bién chiu tac dung dong thoi clia nhiét do va chat tai
thuwong luu cao do 107.83m ta co cac nhan xét:
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+ Giai doan thi céng thtr nhét, trén bién
thuong luu, bién ha Iuu va quanh hanh lang than
dap tng suit kéo do nhiét tac dung 16n hon tng
suat kéo do nhiét va chat tai tac dung dong thoi.

+ Trong thoi gian nglrng thi cong trén bién
thugng Iuu, bién ha luu, quanh hanh lang than
dap va trén mat ngimg thi cong tng suat trong
truong hop do nhiét tdc dung va truong hop do
chat tai va nhiét tic dung dong thoi tiép tuc ting
cao nhung khong vuot qud kha nang chiu kéo
cia bé tong. Quanh hanh lang than dap, trén
bién ha luu va trén mat nging thi cong tng suat
kéo do nhiét va chat tai tac dung dong thoi 16n
hon ting suat kéo do nhiét tac dung. Trén bién
thugong luu Ung suét kéo do nhiét tac dung 16n
hon @ng suat kéo do nhiét va chat tai tac dung
ddng thoi.

+ Khi tiép tuc chat tai thi trén bién thuong
luu, bién ha luu, quanh hanh lang than dap va
trén mat dimg thi cong ng suit kéo do nhiét va
chat tai tac dung giam nhanh, mot sb ving da
xuit hién @ng suit nén nhung chua vuot qua
kha nang chiu nén cua bé tong.

TAI LIEU THAM KHAO

+ Véi truong hop chi ¢6 nhiét do tac dung, o
giai doan thi cong thir ba khi tiép tuc chat tai thi
trén bién thugng luu, bién ha luu, quanh hanh
lang than dap Gng suét kéo van tiép tuc ting
cao, trén mat dimg thi cong tng suat kéo giam
xudng nhanh.

+ Vi trudong hop do chét tai tac dung thi trong
subt qua trinh thi cong chi c6 bién thugng Iuu dap
tir cao d6 105.00 m dén 122.00 m xuat hién tng
suét kéo nhung co tri s6 nho, con trén bién ha luu,
quanh hanh lang than dap va trén mat ding thi
cong khdng xuat hién Gng suat kéo.

Bai bio d4 lam rd btc tranh tong quat vé
trang thai 1am viéc cua dap bé tong dam lin
trong qua trinh thi cong. Nhitng két qua nghién
ctru trong bai bao co thé 1am co sd cho cac tinh
toan trong thiét ké, thiét 1ap cac qui trinh thi
cong dap bé tong dam lan (téc do 1én dap, cac
bién phap khong ché nhiét do trong qua trinh thi
cong, thoi gian ding d6 an todn vé nhiét...),
cling nhu viéc lwa chon cap phdi cia bé tdng
dap tmg vé kha ning chiu tai cho dap.
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Abstract:
ANALYSIS AFFECTING OF HEAT AND LOADS TO STRESS FIEL
OF RCCD IN CONSTRUCTION PROCESS

Nowaday, Roller compacted concrete dam (RCCD) is being chosen to build many dam projects
in Viet Nam. Roller compacted concrete (RCC) is a litte radiating heat concrete because of using
very low cement content and pozzonal. The most advantages of RCC construction technique is fast
progress and reducing cost of project. Because of very slow strength development of RCC, it would
be affected to bearing capacity of dam in construction process. This jornal researchs and analysis
affecting of heat and loads to stress fiel of RCCD in construction process.
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