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Abstract

transit project underground station side-walls can pose a threat

[ Objective] Cracking in the concrete of urban rail

to the structural safety of metro stations. It is essential to ana-
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lyze the causes of cracking in the concrete of USSW (under-
ground station side-walls) and propose key technologies for
controlling it. [ Method] Low hydration rate and slightly ex-
pansive concrete is prepared by reducing cement usage and
adding highly effective anti-cracking agents. Its impacts on
structural mechanical properties, thermal insulation temperature
rise, and volume deformation are compared before and after the
composition optimization, which verifies the improvement of
USSW concrete composition crack-resistance performance after
optimization. Based on this, a finite element model simulation
analysis is carried out on USSW concrete structures, and the
influence of different wall thicknesses and segment lengths on
crack-resistance safety factor is calculated. Thus, under the
premises of satisfying crack-resistance safety factor, the opti-
mal lengths of USSW segmented concrete-pouring for different
seasons are determined. Finally, the temperature change law of
typical segments in the experimental section of the underground
station is monitored to propose temperature control indicators
for side-wall concrete. [ Result & Conclusion] The contrac-
tion of USSW concrete and the constraints on it are the main
causes of cracking in USSW concrete. Key crack control meas-
ures include introducing highly effective anti-cracking agents to
enhance concrete crack-resistance performance, optimizing the
USSW segmented concrete-pouring lengths for different seasons
to reduce concrete constraints, and strictly controlling concrete
temperature indicators. Implementing these key crack control
measures significantly reduce the number of cracks in the con-
crete of USSW.

Key words metro station; side-wall cracking; crack-resist-

ance technology; crack-resistant concrete
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Tab.1 Side wall C35 concrete mixing amount under different mix ratios
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Fig.1 Adiabatic temperature rise of concrete specimens

under different mix ratios

SR AR e L BE R IR, A TR e 4 ——T d

£ 50 d BHARBUR AR ER , 5 (R BRURTE 3 i/

140 d J (R FUEATEE s BB MG RGR Im , TREBE L 1a 7

SRR IR I (0, 23R B iR B Gk B W (E ), TR BE

b e A R A B EMSCAR R  RAR , FLRFRR
- 145 -



URBAN MASS TRANSIT

* A HikfF )

00

A /mm

B 4k

_0.07 1 1 1 1 1 1 1 J
0 20 40 60 80 100 120 140 160
E/d
K2 RFEIRC S iR e Ll A A AR AR E
Fig.2 Autogenous volumetric deformation of concrete

specimens under different mix ratios

Wil (ETE ST 2450 B AMEE AR T, TR BE AR FRAT)
TERZIK , Bl 470 24500 9 AN W A6, AR £ E 7 A8 1B
Dok, AR BE T A SR (EAE 7 d 2= 11 d A
W/ FEAE i SR AR 7 AR B AR

HME-V R0 2450 A7 F1) T 1k 5 1 1) 128 Ul B2 0 {.
Je Bl AR R MR AR AR SE , (TR R - 4k Sk Ak HL o
FERG R AR op, e O TR B, S B T Ok AR R
K D A b 81 42 , 385 K1 2 Bk A A kil B B
RIRIK , B AR T T 2R . DI, 337 B8 350 4 ) 355
TRBE T WA SR U R BC & FE R DU AR BE £

2 MEREMMRRAR

2.1 MBEEE

T MR AR AR R R R R £ 0.7
m, 2Rl 9 g Sk A3 R B 0.8 me S T AR SR
358 JEE B0 T S RURS: S 3 B A JBE Y 52 ), >R ] midas
FEA $ {43837 TR BE + 45004 FROTRIR A 70 B 43T o

AR A 55 R B b 3 i R ECR 0. 35
m.0.50 m.0.70 m.0.90 m, JE &t TR E LR N
C35,HiB K N P8, B Z=17 H H Z, M
30 C, ABEIE R 35 C, R MBI T, 4 Bt e st
KRR 30 m, THEASBIR AR B AR P e &
FRECK G 3 fross

— N, M K= 1.4 I, TR R T 2L XU 4
INEERATESE, I 3 AT, XS h=0.35 m i,
I IF X /v 2 b 2 0.50 ~0.90 m
B, R R AR K
2.2 BRI BERAKE

ST BB S L 2352 IR 5 R 4s A2 I K
ZEN AN LA, DR B8 1 28 1 JXU RS, gl

- 146 -

2024 &
5 || —e 1=0.35
| ~035m
Hy —e— /=050 m
5o —a—/=0.70 m
| | ——1=0.90 m
af ||
[
| 1
X 3 ‘l. v
4
2F ¢} ¥
\ K=14

i fEl/d
K3 ORFEEER A K R 5EE5 R
Fig.3 Calculation results of crack resistance safety coefficient

K for walls with different thicknesses
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Fig.4 Calculation results of crack resistance safety coefficient
K under different pouring seasons and segmented pou-
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Fig.5 Layout of temperature measuring points inside

the first section side wall
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Fig.6 Temperature characteristic index curves of typical sec-

tions of the side wall at Lijiang Road Station
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