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Monitoring and numerical simulation analysis of support structures of deep
foundation pit in special red sandstone stratum in Lanzhou

LI Yu-jie', FENG Zhong-ju', ZHU Yan-peng’
(1. School of Highway, Chang’an University, Xi'an 710064, China; 2. School of Civil Engineering, Lanzhou University of Technology,
Lanzhou 730050, China)

Abstract: There are great differences in the disintegration of red sandstone strata encountered in different sites during the
excavation of Lanzhou Metro, and the researches on the support methods for deep foundation pits in different types of red
sandstone are urgently needed. Taking the deep foundation pit of a station in disintegrated red sandstone as an example, through
the analysis of the special engineering geological and hydrological conditions of the site, it is proposed that the support
structures of interlocking piles and internal supports are suitable. The monitoring data of the support structures and the
deformation of the surrounding environment during the construction of foundation pit are analyzed. The numerical model
Midas GTS is established for the excavation process, and the monitoring and simulated values are compared and analyzed. The
results show that the deformation of each item is within the scope of safety control, indicating that the scheme of support
structures for the foundation pit of the station is reasonable and effective. The research results may guide the support design of
deep foundation pits in similar red sandstone in Lanzhou Metro.
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Table 1 Geotechnical parameters
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Fig. 1 Section of support structures
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Table 2 Foundation pit monitoring items and control values
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Fig. 2 Layout plan of monitoring points
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Fig. 3 Change of surface subsidence with time
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Fig. 4 Change of settlement of buildings with time
2.4 AXEWNSH

FEGUF B N =TE S, OB N 721,
1847, 1616 kNo Wil £ ZLO7 (¥ =1& PN 3¢ £t F7 BT
AR & & 5. BEEFETUTZE, =8
DI BN, fEITHZ R EE TRE, W
RE SITIZIRBEAMAE . WSCHEETIN Ik . AL it
TAERREAG K. 5 H 13 HE BN R R S A T
gefl, T REE LRI, (2325 943 kN HIHI46
[iJi. 6 7 17 HE8 i8I 5E UG, A TR Bt 50
1 h /B R R R, ﬁmlﬁ“‘ﬁi%ﬁﬁ?ﬁmw
T RE AR S . 7 A 15 H S =TE S G

:ﬁi%%%ﬁ%m@¢,zﬁ:@iéﬁﬁm



HEF 1 BTN, G ZNRRIRD A M 2RI TSy W S BB A A 239

R4 A S5 110 7 B S ST 28 B 3 okl ok, il
FIH IR K o

518 PR ) I A AR &K %HE, Hrp
BRAE A 1691 kN, L BETHE Y 135%, b T
R AN VR L SRR TN S . R A SRR
KA N 1367 kN, ORI RE & 5 =18
KAE N 598 kN, Hli /15 KR N 37%, B RIR ST -

FHAZEFEAR ISP ROR R R KEEILR, &
BRGSO R AR RIS = 18], ] gk — A2 5
BESET NG,
18001
—a—71.07-01
—e—71.07-02
1600+ ——71.07-03
1400}
Z
2 1200+
R
§1000-
b
800+
600+
4OOMOI\MOI\¢P'OOV)NO\WNO\\ONO\\DMO
RN FER SRR FERE S b
29999999999999999999¢9

e e e v v v v v v o e o v v v

20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20

&
H
m
&

5 G IRERTE AR

Fig. 5 Change of axial force with time
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Table 3 Excavation conditions
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Fig. 8 Comparison of structures axial forces of support
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