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Effect of activities of ground fissures on crossing metro tunnels

DENG Long-sheng’, FAN Wen" %3 YAN Fu-rong", XIONG Wei*
(1. College of Geology Engineering and Geomatics, Chang'an University, Xi’an 710054, China; 2. Key Laboratory of Western China’s
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Abstract: Based on the distribution and movement of ground fissures and the condition of No. 2 metro tunnel in Xi’an, a
geological model is established. Through the numerical anadysis of finite element model, the protection range of the metro
tunnel crossing ground fissures and its most dangerous section are confirmed by analyzing its deformation and stress sates, and
then, the distribution characteristics of surrounding rock pressure are studied so as to provide a basis for smplification of the
model to calculate the stress of the metro tunnel crossing ground fissure. The results show that the main protection range of
deformation and stress of the metro tunnel is from the location at the upper wall 40 m to that at the lower wall 30 m away from
the fissure, that the most dangerous section is mainly distributed at the place of the ground fissure with a distance of 15~20 m at
both sides, and that the structure in the range of 15 m away from the fissure at both sides suffers the maximum shear stress. The
vertical pressure above the metro tunnel at the upper wall near the fissure is greater than that at the bottom, and the latter may
be ignored. Therefore, the section of the metro tunnel crossing the fissure should be regarded as a beam which is sustained at
the two sides of the subsiding area, and the vertical pressure of wall rock used to confirm the flexural torque produced by the
activity of ground fissures should be calcul ated by the theory of stress transfer.

Key words: ground fissure; metro tunnel; protection range; surrounding rock pressure; limit equilibrium theory
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Fig. 9 Distribution of shearing stress at the sides of metro tunnel
under displacements of 10~50 cm of ground surface
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Twin International Conferences on Geotechnical and Geo-Environmental Engineering
4™ Gt-Seoul-Ocean Construction & 7" Ground |mprovement Techniques
(23~25 June 2010, Seoul, S. K orea)

Managed by: Ci-premier conference organization, Singapore

Gt10-Green Ocean Construction

Leed (leadership in energy and environmental design);
Nature’s extreme events, Rising ocean level; Early warnings for
natural disasters; Resources exploration and supporting facilities;
Waste management; Disposition of retired structures-e.g., artificia
reef, etc.; Waterborne transportation facilities; Coastal and
offshore structures; Beach restoration; Dredging.

Renewd energy (in the form of winds, waves, tides, currents
and the density and thermal gradients between ocean water layers)

1. Open ocean agquaculture; 2. Desdlinization; 3. Deep ocean
water technology; 4. Strait crossings (e.g., Bearing, Messing,
Gibrltar, Tawan-China, Shandong, Chinato Korea; 5. Interocean
passageway (e.g., Panama Cana Expansion, Nicaragua Canal).

GI10-7" Ground Improvement Techniques

Mechanical and chemical stabilization of soils; Accelerating
consolidation of clayey soils (preloading,
geodrains, vacuum); Deep compaction of granular soils (blasting,

electroosmosis,

heavy compaction, vibrocompaction); Soil reinforcement (facing,
backfill, reinforcements); Grouting; Therma stabilisation of soils;
Deep soil mixing, micropiles, stone columns, granular piles;
Innovative techniques in ground improvement; Evaluation of
ground improvement and theoreticad methods; Environmental
aspects.

Submissions are now invited and abstracts (on about 400
words, within on A4 page), may be sent to the conference director,
Er. John SY Tan, via email: cipremie@si ngnet.com.sg.

Important dates: 15 January 2010 — close of abstract
submission; 01 Febroary 2010—netification of acceptance; 01
May 2010—full text to be received; 23~25 June 2010—dates of
conference.

GT10/Gl10-Conference Secretariat

CI-PREMIER PTE LTD

150 Orchard Road #07-14, Orchard Plaza, Singapore 238841

Tel: +56-6733 2922; Fax; +65-6235 3530; E-mail:
ci premi e@si ngnet.com.sg; Website: wwwv.ci premier.com.
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