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Tab.1 Wearable corrosion of fly-ash concrete

KBRS
1 2 3 4 5 6 7

X
- B 2.42 1.85 2.06 2.16 2.05 2.56 2.76
% /mm
X, FABR o 0 0 15 30 40 50
. .
- KR 398 397 375 328 259 220 174
2374
X,k 123 125 135 139 133 150 141
X, HmER 715 712 682 695 677 659 624

X, H&E8 1259 1264 1182 1207 1172 11531 099
X JHEE 25 45 120 65 160 120 55
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Tab.2 Generation series

REHT
1 2 3 4 5 6 7

Y, 1.068 0.817 0.909 0.953 0.905 1.130 1.218
Y, 0.000 0.000 0.000 0.778 1.556 2.074 2.593
Y, 1.295 1.292 1.220 1.067 0.843 0.716 0.566
Y, 0.910 0.925 0.999 1.029 0.984 1.110 1.043
Y, 1.051 1.046 1.002 1.021 0.995 0.968 0.917
Y, 1.057 1.061 0.993 1.014 0.984 0.968 0.923
Y, 0.297 0.534 1.424 0.771 1.898 1.424 0.653
£3 KXBERH
Tab.3 Coefficient of grey relation entropy method
HEEHS

1 2 3 4 5 6 7
£ 0.398 0.464 0.437 0.809 0.522 0.428 0.339
£7 0.763 0.600 0.699 0.871 0.932 0.634 0.521
£° 0.826 0.877 0.898 0.916 0.911 0.987 0.810
’ £*0.991 0.761 0.895 0.925 0.898 0.822 0.706
f" 1.000 0.749 0.906 0.934 0.911 0.822 0.711
5" 0.479 0.720 0.581 0.803 0.415 0.712 0.557

%4 RMEBER
Tab.4 Density of grey relation entropy method
HESS

1 2 3 4 5 6 7
P, 0.117 0.137 0.129 0.238 0.154 0.126 0. 100
P, 0.152 0.120 0.139 0.173 0.186 0.126 0. 104
P, 0.133 0.141 0.144 0.147 0.146 0.159 0.130
P, 0.165 0.127 0.149 0.154 0.150 0.137 0.118
P, 0.166 0.124 0.150 0.155 0.151 0.136 0. 118
P, 0.112 0.169 0.136 0.188 0.097 0.167 0.131

(3) KU RO R B T3 MR8 2.3 K4l
B EAR, BT RKE H(R) 45515 :
H(R,)=1.9074, H(R,)=1.9278,
H(R,) =1.9440, H(R,)=1.9401,
H(R,)=1.9395, H(R,)=1.9228.
RS, KT SRR, N E R
KRR EME 1 BiR.
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Fig.1 The relation degree of grey entropy
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Research on the Wear-resistant of Fly-ash Concrete
by Grey Correlation Entropy Method

ZHANG Ming - gong, ZHU Hong - zhou, XU Song, TANG Bo - ming

(School of Civil Engineering & Architecture, Chongging Jiaotong University, Chongqing 400074 ,China)

Abstract: Wear resistance is one of the main properties of road and bridge concrete. Improving the wear re-
sistance of concrete plays an important part in ensuring its durability. Based on the gray entropy theory, This
paper analysed the significance of wearable corrosion of fly-ash conerete . The results showed that water and ag-
gregate play a major role in wearable corrosion, followed by cement consumption, fly ash content has the least
impact. The deduction of gray entropy theory is very strict, and the calculation is simple. The grey relation
entropy method can overcome the disadvantage of normal grey relation method, and the relation degree of grey
entropy were not influenced by discriminant factor. Better results can be achieved for the use of gray entropy
theory when analysing of the effects of different factors.

Key words: fly-ash concrete; wearable corrosion; grey correlation entropy method; influencing factor
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Three - dimensional FEM Simulation Analysis for Soft Tunnel during
Excavation and Supporting

ZHANG Xun - an, WANG Xian - bin

(School of Mechanics & Civil Engineering, Northwestern Polytechnical University, Xi'an 710072, China)

Abstract: In order to verify the possibility of design and construction scheme of a certain national defense tun-
nel project based on theory of structure design and guide line of Drucker — Prager for rock, taking into account
of its capability bearing the weight of wall rock, the excavation and supporting for the tunnel is simulated with
three — dimensional FEM by ANSYS9. 0 software. We verify the design parameter, comprehensively analyze
transfiguration of wall rock and effect of primeval supporting. The conclusion is that the design scheme is feasi-
ble, the primeval supporting can meet a requirement, wall rock can keep steady by itself. The numerical anal-
ysis result is consistent with actual measurement outcome. It can offer academic guidance for relevant engi-
neering design and site operation.

Key words: soft tunnel; FEM method; bolting and shotcreting; three — dimensional numerical simulation



