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Tab.1 Main physical and mechanical parameters of rock and soil

AR K& KRR & HiZR W EERE S HVE R HELVN =
(name) (state) (density)p/g-em™ (cohesion)c/kPa (friction angle)p/(° ) (elastic modulus)/GPa (Poisson’s ratio)
(a{t\if:‘llifi 1:1‘“) (jiiﬁ;) 1.85 15 11 0.005 0.35

" ¥

(t'j;;) (hardﬁ—iljitic) 1.90 35 17 0.010 0.35
(ffstaﬁ; (fullyézvzl:tﬁered) 1.85 100 22~23 0.050 0.30
(f:s{;f) (stronggﬂa\f/tffhere n 2.20 <400 26~31 0.060~0.200 0.30
(zbafca;ﬁtl) (mediuqr:lmwlfthered) 2.50 400~800 31~35 0.200~0.400 0.28
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Fig.1 Diagram of two-dimension numerical model(unit: m)
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Tab.2 Material parameters adopted by numerical model

KRR

Lt P N PR A FRAEAL

%(ijgﬁ\ (ijsz) (natural density) (cohesion) (friction angle) (elastic modulus) (Poiilsjo*r?’stratio)
plgrem’ c/kPa o/(°) /GPa
N L+ (artificial fill) F4 (dense) 1.85 15 11 0.005 0.35
F5 1 (clay) i ¥ (hard-plastic) 1.90 35 17 0.01 0.35
Z A (basalt) 42 K (fully-weathered) 1.85 100 22 0.05 0.3
Z R 7 (basalt) 5 X1k (strong-weathered) 2.20 100 28 0.10 0.3
i (bolt) 7.80 20 0.2
W4 (initial lining) 2.60 2000 40 20 0.20
"4} (secondary lining) 2.60 2500 45 30 0.20
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Fig.5 Key points displacement of left tunnel excavation
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Fig.6 Key points displacement of right tunnel excavation
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Effects of stress release rate on the excavation of large
sections of small spacing shallow tunnel

Dan Luzhao'*  Luo Hongxingl’2 Deng Qin3
Wang Dongying3 4 Qin Yuqiao3’4

(1Yunnan Dayong Higway Project Construction Headquarters,671000, Dali, China; 2 Yunnan Highway Development & Investment
CO.LTD,650200,Kunming, China; 3 State Key Laboratory of Geomechanics and Geotechnical Engineering, Institute of Rock and
Soil Mechanics, Chinese Academy of Sciences, 430071, Wuhan, China; 4 University of Chinese Academy of
Sciences, 100000, Beijing, China)

Abstract: To study the effects of stress releasing rate on the excavation of large sections of small spacing shallow
tunnel, based on the spatial reverse load method and CRD construction method, the deformation of surrounding
rock and the surface settlement of shallow tunnel are analyzed under different stress releasing rates for the project
of Dali-Binchuan Austin tunnel. The results show that with the increase of the stress releasing rate, the vertical
displacement and the surface settlement of the shallow tunnel sharply increase. And the plastic zone of
surrounding rock also increases significantly. The smaller the stress releasing rate is, the bigger the disturbances
between left and right are. When the rate is 50%, the uplift values of right surface from the excavation of left
tunnel are bigger than the settlement result from excavation itself, the surface of right tunnel has been uplifted.
Finally, cracking phenomenon may occur along the road above the tunnel.

Keywords: stress releasing rate, shallow tunnel, deformation, plastic zone.

Influences of the pressure on freezing adhesive strength of coalon
typical matrix material

Wang Chunhua'?>  An Da' Qu Hui' Han Chong' He Xinghua'

(1 School of Mechanical Engineering, Liaoning Technical University, 123000, Fuxin, China; 2 School of Mechanic and Electronic Engineering, Shenyang
Aerospace University, 110000, Shenyang, China)

Abstract: To investigate the influences of the pressure on freezing adhesive strength of coal on typical matrix
material, the freezing adhesive strength of coal samples on hydrophilic Q235 and hydrophobic UHMWPE
material under a series of different pressure are tested. The freezing adhesive strength of coal samples on the two
matrix materials increase as the pressure increases on coal samples, and the freezing adhesive strength of the coal
sample on Q235 material is 10 times that of the coal sample on UHMWPE material. On Q235 material, when the
pressure of coal samples increases from OMPa to 0.75MPa, the slime and ice of freezing adhesive boundary
increase largely and the strength increases rapidly, the direct contact region gets closer, so the freezing adhesive
strength increases rapidly. When the pressure of coal samples increases from 0.75MPa to SMPa, the strengths of
the slime and ice increase slowly, so the freezing adhesive strength increases slowly. On UHMWPE material,
when the pressure of coal samples increases from OMPa to 1.5MPa, the slime and ice of freezing adhesive
boundary increase largely and the contact area with material surface increases rapidly, and the direct contact
region gets closer, so the freezing adhesive strength increases rapidly. When the pressure of coal samples increases
from 1.5MPa to SMPa, the contact of the moisture of freezing adhesive boundary with material surface gets closer,
so the freezing adhesive strength increases slowly. For the improvement of the freezing adhesion of mine car and
belt conveyor roller, it should be avoided as possible that incresing the coal capacity of mine car or the
transportation power of belt conveyor in the rapid increasing stage of the freezing adhesive strength as pressure.
Keywords: pressure, freezing adhesive strength, Q235, UHMWPE.



