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Deformation rule of loess highway tunnel with two lanes
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Abstract: Relying on seven single-tunnel double-lane loess tunnels at Wubu to Zizhou section in
Shaanxi Province on national main trunk line GZ35 from Qingdao to Yinchuan, the constructing
deformations were messured by in-situ test method, and the regression analysis of test results
was carried out. Analysis result shows that in the constructing process by using bench method,
the arch settlements are far bigger than the clearance convergences. The tunnel deformation of
surrounding rock experiences three stages: rapid deformation stage at the initial stage of
excavation, sustainable growth stage and slow increasing stage. The deformation rule of loess
tunnel accords with logarithmic distribution, but the logarithmic function is divergent, so the
final displacement is not predicted. The deformation of surrounding rock is slowly increasing for a
long time. It is not in accordance with the actual requirements and can not guarantee the
stabilities of tunnel surrounding rock and supporting structure, and construction safety when the

constructing time of secondary lining is estimated by using norms. So the deformation of tunnel
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should be controlled by using arch settlement in the constructing process of tunnel.

The

constructing principle of rapid excavating, rapid supporting and rapid closing is put forward for

loess tunnel. Strengthening initial supporting, adding crus-locking anchors, quick constructing

side walls and timely constructing secondary lining are carried out to avoid large settlement of

arch surrounding rock and to ensure the stability of tunnel structure. 6 tabs, 17 figs, 12 refs.
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Tab.2 Engineering geological conditions of tunnels
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Fig. 1 Construction steps of partial excavation method
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Fig. 2 Test method of vault settlement
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Fig. 3 Cross-section arrangement of the monitoring items
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Fig. 4 Arch settlement time curves of section

K41+065. 5 in Zhangjiagou Tunnel

—— T 2 e ST R

6 EE o —H
7230 %
12 FiE
g
g
s 8
2
4
0 1 1 e J
11-02 11-04 11-06 11-08 11-10 11-12 11-14 11-16
H

[ 5 RF I REE K41+165 s ISt 25 il £k
Fig. 5 Clearance convergence time curves of section

K41-+165 in Zhangjiagou Tunnel
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YK49+325 in Liujiaping No. | Tunnel
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Tab.3 Results of tunnel surrounding rock deformations mm
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Tab.5 Regression analysis results
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o u=—3.296-+5. 671In(2) 0.955 3.166
I Ao u=2. 145exp(—4. 346/1) —0.595 16.070
AR ] =1.4324+4. 917In(0) 0.950 1.785
ARATTIOS u=1. 275exp(—9. 475/1) 0.603 89. 250
‘ w=—0.676-3.994In(s) 0.985 0.359
o VRaTaI 1. 607u=exp(—0. 946/1) —0.191 8. 350
ML ) u=—3.090+3. 686In(s) 0. 964 2,544
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