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Heat of Hydration in Thick Wall Lining without Tube Cooling System
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Abstract: The thick— wall lining of mass concrete open— cut tunnel is between 1.0 m~ 1.5 m, and its thickness is different
from that of the pier and anchorage of long— span bridges. By studying the law of hydration heat temperature field of thick— wall
lining, cracks can be avoided in its structure. Taking a 1.2 m thick cast— in— place open— cut tunnel lined mass concrete as the
research object, the temperature field law was understood through the field measured temperature control data and the finite
element software Midas Fea was used to simulate the temperature field. The measured temperature field data was in good
agreement with the simulation results. The verified finite element model was used to carry out stress analysis. Based on the
measured results and stress field data, the temperature control construction method of the tubular cold system with thick wall
lining was proposed, and its reliability was verified by numerical simulation with control variables. The results show that the
temperature of hydration heat field of thick— walled lining rises quickly and decreases slowly, and the overall cooling rate of the
structure is 5.0 “C/d on average, higher than 2. 0 °C/d, but it does not cause structural cracks. The temperature— controlled
construction method of pipeless cold system can be applied to the tunnel lining construction with thickness of 1.2 m and below,
which has guiding significance for the construction of the same type of open— cut tunnel.
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Fig. 1 Structural drawing of tunnel portal
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2 kR E AL

2.1 BEHATRTAR
K H Midas Fea X 0H 4% B% 38 & ) 3#E 17 7K £k #8443
Mro s ghty B xR, #5717 174 RSP 447

W& AT BROCAS BRI K AL 3, i T LRl 5 % E
T FARTEAE AL 386, BT LR A R AT T 3,
AR SRR B TRAS, ATty A . R4S
JNAT SR AR EE £, (] Midas Fea V3.7 #
ST gy 24 525 AN N, 19 608 AR EE £ 5L
PRI, BRLNIE 3 FR

gl

B3 1/4 EHARTER
Fig. 3 One half multiple arch finite element model

2.2 RE AR A R

TRk I PR TH SR Q MR TH R R o 5K
KIIA e MR GB 50496—2018 (KA BUIR #E + it
THREY AT, SRITP - 042.5 /KR C40 JRHEE

TR IGETF Q 9 52 °C, BT RS o« J1.951, A
FERBEE30 °C 5 PAMEXRA RS 10 W/ ('’ - K),
SMIAR AR A2 B H A, Wy H TR B
FRCAOR IS FEAIG,  HICAR IR R AT 3 3 4 = A A
B 04 77 s HEAT SRR, PR SIS A X A R L B 2
KA IESE pRECAE AL, JEAETE 20 °C 5 A FRTAIAL Y
HABSHEUE K I GB 50496—2018 ( KAABURE +
Bt TARAEY " . GB/T 50081—2019 (iR ¥ + ¥y B F
SEVERER I TR P, ARSI 0 SR U
SR

3 W5 HH

3.1 BEZHEMNER

H T RUEEHR A R, FEIREE LRSS h J51E
S R A, SR R S S SR AN R 4 TR o

BT, 45 R T D B ] i bR
I, AE IR B T AR 218 T R, 7ETRBE L%
HL42 h s, JREE T KA HGR B ;A 5
TRALHRIEEAE R T P00 09 A5 7 BRSO, Wb 5 4 T s )
WEE I AR BY By s 7F 140 h i), JREEQRZE RRE, A8
XTI I B A A Gk B A (H . A Ha | Z1 Al



5 3] WHORIISE . OB R G RERT B K AL PG TR 29

ZA (R T LAE Y, TRBEE L %R B DA SR T [ PN 34
Fl> 3  TR A R e, PRI 2. 3 RN 4
TEEE AN 1, 5, W H2 28k H2- 1 R %
ik, H2-5 MR fe . B H2 M7 T i 4t o b
B, BER2.5 m, AFXFRGA, R R RS
e A7 A AR By F O o PR A s D
Z1, 72, 73 F1 74 WS B R R 70.8, 70.6
69.7 F174.5 C, Z4 YA b F00 F E Ve FIR B 5
iy, WOAMXT MR, RBCORE & T Z1 W6 Hl
H2 ., H3., H4 F1 Z1 (520 & i B2 68.9 . 78,1,
72.5. 71.9 #170.8 °C, HI {; Trh @K% EHE, w] LA
B HBOA R, R EAR, H2 AT b s AR
L, EERR, H3, H4 | Z1 i H2 Lb g5 e 34
AN B, RS S H2 FE BT R, M
55 M A TR FRE, TR R BT B
Wesh, HIN SRR, 32 BRI B AR AL R b
PRI A R S A AN B i, IR A AR R Z A
TEERZ s WA HI ~ HA | Z1 ~ 74 [ d5 s iR 224Kl
23.9.25.3,16.9, 19.6. 16, 19, 19.9 #118.2 C,
H2 0457 B 2 B RV AR v 25 °C, HR A7 (13
PV L GB 50496—2018 ( KAARFURSE - its T AR HE)
F1 GB/T 51028—2015 ( KAARFH I HE 4 I B I 42 B AR

80 1
70 |
60 |
.50
-
40 [
=
30 |
20T _aH2-1 _4 H2-2
| —aH2-3 ——H2-4
10 ——H2-5 — B
0 20 40 60 80 100 120 140
5 ) /h
(a) H2 &

201 = H4-1 —e—H4-2
of ——H4-3 —v H4—4
- H4-5 ¢ BRI
0 20 40 60 80 100 120 140
il

(b) H4 JU=

60

EC
5

e Z1-1 o 71-2
——71-3 —~—71-4
——71-5 — ETIREE

0 20 40 60 80 100 120 140

5] /h
(¢) Z1 WX
80 -
701
60
50}
2
=40
uc)
30§
201 —a 741 _e_74-2
ot ——74-3 —~—74-4
- 74-5 — MEOREE
0 20 40 60 80 100 120 140
A1) /h
(d) Z4 W=

E4 SCORERTEML

Fig.4 Measured temperature time history curve
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Fig. 8 Temperature control analysis of single arch open cut tunnel
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