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Experimental Study on Temperature Stress and Crack of Fine
Stone Concrete Shotcrete Layer in Slope

WANG Muxing, CHEN Zhijian "
(School of Earth Sciences and Engineering, Hohai University, Nanjing, Jiangsu 211100, China)

Abstract: In view of the cracking of the fine stone concrete spray layer, it loses its function, especially
the steel mesh in the spray layer loses its protection and corrodes. To this end, according to the monito-
ring data of about 10 years of cutting rocky high slopes with a depth of about 200 m in Zhongyuntai
Mountain in Lianyungang, the analysis of the cracking of the fine stone concrete sprayed layer was car-
ried out. The axial force of the steel mesh on the slope is positively correlated with the temperature. Ac-
cording to the principle of strain coordination, the fine-stone concrete has the problem of pulling cracks
along the slope, which is one of the reasons for the cracking of the fine-stone concrete on the slope. The
position of horizontal displacement leads to the phenomenon that the sprayed layer of the fine stone con-
crete on the slope surface is lifted, which is another reason for the damage of the fine stone concrete on
the slope surface.
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Fig. 1 Structural plane inclining to rose diagram
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Fig.2 Slope shape and sensor layout
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Fig. 3 Schematic diagram of reinforcement strain gauge
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Fig. 4 Monitoring data field measurement

3 MEESH

M0 et 0 2 L it 0 3T 475 B L e 52

8 HI12H ,%%@ﬁﬁit%ﬁumﬁiﬁ,ﬂﬂﬁﬁﬁﬁ
Pt FSIoREE . AT TR 325 NI 2 47 58 )it [ Sy
2010 4E 6 A, md AT 2011 4E 6 H 23 HiE %,
W TAE R 2 47, A SC L) 2018 4F 10 H 9 H—
2019 4F 10 A 9 H i Wi e 247 4

TE 134 V-5 B3 1A b A7 85 3% T 4 X g 0
DU A5 2 A5 104 115 119 0% 1 A 8 394 1 4 A3 0 2t )
WEDN A5 1 A>3 84 -5 B39 T A7 35 1 4 73 o
FIMEI A3 A5 64 V- AT b A 3 T A5 1Y)
iﬂajj WD A3 A BECEAT AR A — 1> W) A5k

F553 8T 554 - 55 19 30k T - 7 5 304 v 60 79 D) 2l g

Wﬂrﬁ 1A~ 44 6 BB T 22 25 1 395 v A9 757 1)
BRI 2 A, WaIgE R LR 1 & S Al 6,

L5 L6 W 3 1A A A Pl g 1 A8 Ak 32
B AE AL TR A B 7 AR ) M T AR A
ENE U Y T A A ) 5 R R S A A
Ko SRR 7 W I A TR A = B T A ) Bl
3 W I AN 35 DA A TR R N, 22 H R

M 5 20, MO0 A ) TR RN AN T AR

1k, HARRAE A, AR A, 39 T 4K A7 0 i )t 2
MR H ARl H— RN R
FEAE N AR AL FR T I A A TR R R R R
SIS A AR AT AR T AR e 25 5
EINPCARAIR A AR . SO T 5 AR T K X
B (AN R AR ) 84 ~ 124 m = AR - A Z A B R

AR S T A A Xl g ) A R S B O AH
X, Ik 6 Fis

LA, 3k AR 57 0 2 ) R KRR B 32 2018
410 H—2019 4E 6 J Wrgi itk [k 1 2019 4E 6 J
T A—8 A N A H FE K IR K AB 5 K& 1 I 4 30
WA RN IR R B R, 2K e R LR A

R 1 EN S HETHA PSR AR M L

Tab.1 Changes of axial force of steel mesh at each monitoring point during the monitoring period

W IR /KN M R /AN IR IR )/ kN A4 71/ kN
LLZ1342 -0.34 1.99 -2.87 0.54
L1Z1343 1.65 4.8 -1.16 0.54
LLZ1042 -2.28 5.25 -8.17 1.88
LLZ841 -2.02 0.32 -8.22 -2.23
LLZ844 0.25 2.69 -0.45 0.32
LLZ845 -0.27 0.25 -2.49 -0.26
LLZ644 4.05 5.98 -0.32 4.01
LLZ545 -5.03 -0. 14 -5.3 -4.41
LLZ447 2.21 8.57 1.41 1. 64
117448 -2.25 1.08 -2.76 -1.83
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Fig. 5 Time-history curve of axial force variation of steel mesh on slope surface of each platform
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Fig. 6 Time-history curves of axial force and temperature change of steel mesh on 84 platform slope
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