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Table 1 Mechanical parameters of model materials
E (GPo w e (the) ¢ (kPa) o) (m?)
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Fig 4 Curves of vault displacement vs. distance

for the right tunnel



o

22,

250 e m ¥ F K 2007
-0.06 |-
—4@— node 92 —f— node 4379 —0.06 -
_ - ’ —— 40 —— 3003
0.08 —A— node 4387  —¥— node 4395 —007F node node
—2&A— node 3007 —¥— node 3011
£ 010 -0.08
E £
—-0.09
B 012} E
£ = —0.10
—0.14 | ® -=0.11
-0.12
-0.16 ———+—— 1 ) YU ) Y Y
0 3 6 9 12 0 2 4 6 8 10 12
B5 ZAFR#ENTIRE THP KR Lk A B6 HFEHIMTINE LTI P K R & A
Fig 5 Curves of vault displacement vs. loadcases Fig 6 Curves of vault displacement vs. load cases
at different vault points for the left tunnel at different vault poins for the right tunnel
, s 92—43095, 40—3019.
1 ¢ 5 6 .
(Lease1), N ( Lcase6. Lcased) ,
2. ) 4. 72CII1,
3. 81cm, 40m 3. 4),
b ° b
K °
3. 2 ~3an, ,

B 7 Lecase2-1case7-LeaselO-Leasel3 81 iz /1 & = B (FHF 20m)

Fig 7 Shear siress distibution around the tunnel during constmuction

1. (Icase2)
(Lease7 ),



3 : 251

B 8 Lcasel-Tcase7-Leasell -Leasel3 IEM A& F = & (FFE 20m)
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MECHANIC RESPONSE OF A SHALLLOW-EMBEDDED AND
DOUBLE-ARCH TUNNEL UNDER PARTIAL
PRESSURES DURING CONSTRUCTION

XIANG An-tian, ZHU He-hua, DING Wen-qi, JIA Ming-hui
Tongji Universitys Shanghai 200092 China)

(Geotedhnic Engineering Institutes

Abstract: Taking an expressway in Jiangxi province as the engineering backgmound, the behavior of a

shallow-embedded and double-arch tunnel with partial-pressure during constmiction is simulated. Several

aspects such as stress concentration and transfer, plastic zone distribution, vault displacement and

( 211 )
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CENOZOIC EVOLUTION AND TECTONIC RECONSTRUCTION OF
THE QAIDAM BASIN: EVIDENCE FROM SEISMIC PROFILES

YIN An'. DANG Yu-q’» CHEN Xuan-hua’s WANG Li-qun’s JIANG Wuming’,
JIANG Rong-bao s WANG Xiaofeng’, ZHOU Su-ping’s LIU Ming-de’, MA Li-xie’
(1. Department of Earth and Space Sciences and Institute of Gaphysics and Planetary Physics,

Unwersity of California, Los Angels, CA 90095-1567, USA;

2. Petroleum Research Institute of Qinghai Oilfield Company, PetroChina, Dunhuang, Gansu 736202, China;
3. Institute of Geomechanics, Chinese Academy of Geobgical Sciences, Beijing 100081, China)

Abstract: The Qaidam basin is the lagest topographic depression inside the Tibetan plateau.
Understanding the tectonic origin of the Qaidam basin has important implications for unraveling the
formation mechanism and growth history of the Tibetan plateau. In this paper, the authors analyze
regional seismic-reflection profiles across the basin. The first-order stmcture of the basin is a broad
Cenozoic synclinoriums with an amplitude ranging from™ 16 km in the west to<4 km in the east. The
fold axis propagated from the western Qaidam basin against the Altyn Tagh fault at 65-50. 5Ma to the
eastern basin at 23. 3Ma; its half-wavelength changes from ~170 km in the west to ~50 km in the east.
The formation of the synclinorium was induced by an older thmust system initiated at ~65-50. SMa at the
northern margin and a younger thrust system initiated at 35. 5-23. 3Ma at the southern magin. Cenozoic
upper-crustal shortening decreases across the basin from > 48%; in the west to << 1% in the east,
suggesting a progressive shift in crustal thickening mechanisms acwss the Qaidam basin, fiom dominantly
upper-crustal shortening in the west to dominantly lower-crustal shortening in the east.

Key words; seismic reflection pofile; tectonic reconstruction; Cenozoic; Qaidam basin

( 254 )

change of vertical stress, (0, ) of the mid-leading wall with construction are studied systemtically. The
study indicates that: 1) asymmetrical excavation is the key cause of partial pressure in the mid-leading
wall and the @nstruction of the first and second lining can not ameliorate the conditions greatly; 2)
under conditions of shallow embedment, vault displacement increases with embedment depth and
displacement mainly happens during excavation of tunnel before lining construction; 3) after excavation of
the up-bench tunrel, pulling stess concentrates awund the top arch and lining should be constructed
pomptly or beforehand; 4) as a result of partial pressure, when plastic zones around the side-wall and
mid-leading wall heel, which are near the mountain ridge, are better developed; and 5) when
construction finished, @mpressive stresses at tunnel side-walls disappear and are transferred to the
inverse arch and second lining, making them concentrated by shear stress and normal stiess and
improving the stahility of the tunnel.

Key words: 3D numerical simulation; partial pressure; vault displacement; plastic zone; stress

concentration



