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Application of Temperature-controlled Magnesium Oxide Expansive Agent
in Crack Control of Mass Concrete in Open-cut Tunnel

LI Jun', WANG Hongwei', WANG Demin*, ZHANG Gang’
(1. China Railway First Group Co., Ltd., Xi’ an, Shaanxi 710054, China;
2. Wuhan Sanyuan Special Building Materials Co., Lid., Wuhan, Hubei 430083, China)

Abstract ; Based on the arch open-cut tunnel structure of large open-cut high-speed railway tunnel, in
order to control the cracks of mass concrete in the side wall, the temperature-controlled shrinkage-
compensating concrete prepared by temperature-controlled magnesium oxide expansive agent was used for
construction. The results showed that the compressive strength of temperature-controlled shrinkage-
compensating concrete was slightly lower than that of reference concrete at 7d, slightly higher at 28d and
60d, the setting time was prolonged, and the limiting expansion rate was increased. In the full-scale
model test, the time of the temperature peak of the concrete in the verification section was delayed by 24h
compared with the reference section, the temperature peak was reduced by 5.5°C | and the maximum
micro-strain value after temperature correction was increased by 62e. The center temperature rise of the
mass concrete solid structure of the arch side wall was less than or equal to 29. 0°C, the cooling rate of
the early age was less than or equal to 5°C/d, the concrete was in a micro-expansion state for a long
time, and the risk of shrinkage cracking was small. The temperature-controlled shrinkage-compensating
concrete prepared by the temperature-controlled magnesium oxide expansive agent has achieved good
crack control effect in the mass concrete structure.

Keywords: high-speed railway; open-cut tunnel; arch side wall; mass concrete; magnesium oxide

expansion agent ; crack ; control
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Table 1 Technical parameters of temperature-controlled

magnesium oxide expansion agent

MEHE R ok 4
FALEES 1/ % =80.0 81.6
Bk it/ % <4.0 3.6
Bl % <0.75 0.05
K/ % <0.30 0.18
S ]/ s =200 H <300 219
/% 80pm ﬁ%Lﬂ?Eﬂﬁ%{% <5.0 4.7
1. 18mm J7 FLU i 4% <0.5 0.0
HiE 7d =22.5 37.8
33/ MPa 28d =42.5 51.2
20°C /K 7d =0.015 0.022
K 4] 20°C /K 1 28d F1 7d 2518 =0.010 0.026
ek % 40°C k1 7d =0. 020 0.074
40°C 7k 28d Fil 7d Z1E =0. 040 0.074
L HIEE =45 450
5} 8]/ min 2873 <600 555
KAk 24h =30 46
AR/ % 7d <15 4
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Fig.1 In-situ full-scale model test
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Table 2 Mix proportion of C45P12 mass concrete

REE RS / (kg « m_3)

> I\ FIL

HEE TR AR BN WmEEH  RENRSE KA WA Bk
B 130 260 170 0 12 1.8 656 1165 5.16
Nt 130 260 138 32 12 1.8 656 1165 5.16

R 3 C45P12 KIEFRRE L EB HEREMRE R
Table 3 Partial performance test results of C45P12 mass concrete

B HAL Lk A E]/ min I 41 1% Bk 2R/ % YU/ MPa
He Y&/ mm W ZEE 40°CKH 14d  40°CKHT 14d %5 20°C 25K 28d 7d 28d 60d
MR 200 510 630 0.003 -0.026 39.8 49.5 54.3
IUEEL 200 1 040 1270 0. 026 0. 009 38.7 50.5 55.6
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Fig.2 Mass concrete center temperature and ambient
temperature curves with time in

full-scale model test
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Fig.3 Mass concrete internal micro-strain curves with

time in full-scale model test
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Fig.4 Construction of arch side wall structure mass concrete
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Fig.5 Mass concrete internal temperature and ambient

temperature curves with time of arch side wall
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Fig. 6 Mass concrete internal micro-strain curves

with time of arch side wall
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