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Tab.4 Water stability test results of Miber I mineral composite fiber asphalt mixture

wNe 1 2 3 5 6 7 8 9 10
TSR/ % 88.39 89.15 82.31 89.39 87.56 84.27 83.72 81.2 87.18 84.64
HFHERE/ % 0.4 0.45 0.35 0.4 0.4 0.45 0.4 0.4 0.4 0.4
4.75 mm A EL R/ % 32.6 32.6 47.9 61.9 47.9 47.9 61.9 47.9 61.9 47.9
(25 C ’ilg(j)f:f—;:,io' | mm 71 71 71 71 71 94 94 75 75
HERR/ % 6.53 6.69 4.96 5.46 4.99 5.13 5.62 5.03 5.74 5.09
HEWMRE/ % 84.72 83.91 74.58 67. 86 72.77 69.30 73.92 67.34 73.64 66.19
PERESHSHBE % 3.69 3.75 4.16 4.81 4.22 4.56 4.32 4,87 4.18 4.93
MS,/ % 92.48 92.64 90.72 92.76 91.44 91. 86 89.17 89.52 91.69 89.9
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Fig.2 Grey entropy relation grade between

influencing factors and TSR
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Three-dimensional Numerical Analysis of the Effect of Voids on

Existing Road Tunnel Linings

ZHANG Yun-liang' ,NIE Zi-yun',LI Feng-xiang®

(1. School of Civil Engineering, Central South University, Changsha 410004, China; 2. China Railway Engineering Design and
Consultant Group, Beijing 100055, China)

Abstract: Voids behind linings , which are a common form of road tunnel disease,have great danger to the sta-
bility of tunnel linings. The previous researches concentrated on plane analysis, researchers considered that lar-
ger voids would lead to loop tensile stress at the out edge of the lining which might cause longitudinal crack;
However , through establishing three-dimensional finite element model compared with plane analysis, the article
puts forward that voids will leaded to longitudinal tensile stress but loop tensile stress at the out edge of the lin-
ing, which possible cause annular cracking. And based on three-dimensional numerical analysis,obtaining the
effect of void behind linings under different surrounding rock and different void locations.
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Research on Water Stability of Miber [ Mineral Composite Fiber Asphalt Mixture

CHEN Shuan-fa'*, HUANG Zhen', XIONG Rui', GUAN Bo-wen', MA Li-li’, SHENG Yan-ping’

(1. Key Laboratory for Special Area Highway Engineering of Ministry of Education, Chang’ an University, Xi’ an 710064, Chi-
na; 2. School of Materials Science and Engineering, Chang’ an University, Xi’ an 710061, China)

Abstract; To explore the water stability of Miber I mineral composite fiber asphalt mixture, based on the
freeze-thaw splitting test and the immersion marshall test , the influencing factors on water stability of both AC-
13 and SMA-13 Miber 1 mineral composite fiber asphalt mixture are discussed. The grey correlation entropy
method is utilized to analyze different factors such as fiber content, the percentage of 4. 75 mm sized aggregate
passing through the mesh, asphalt penetration, optimal asphalt content, percent voids filled with asphalt and
percent air voids in asphalt mixtures, when TSR and MS, are set as the reference sequences. The results indi-
cate that fiber content has the greatest effect on water stability of fiber asphalt mixtures. Miber | mineral com-
posite fiber can improve water stability of asphalt mixture effectively.

Key words: road engineering; asphalt mixture; Miber I mineral composite fiber; water stability; grey corre-

lation entropy



