%31% #H3Mm rHAMFE TEFR Vol.31 No.3
2014 9 A Journal of Architecture and Civil Engineering Sept. 2014

NEHES:1673-2049(2014)03-0064-08

AEERE TR T XA RS S ER AR R

& RN g EM AR e At Fuede!
(1. K&K IE‘S%I%’JQ%@ PE4: 710064 ; 2. *X%éi\\%%%ﬂﬁ—ﬂﬁﬁﬁﬁﬁﬁﬂ,@éﬁ Wi 710075
3. KZER% AP #be . Bevi 744 710064)

WEAEEAZ R ABRKER TR PRI GRS R AR HRIL KT T HEFHEREE RGN

SaAEBEAR, SR EFLEA n’“r i 76 lzarﬂl?é'a RERERMNBARARATT 2460 8480

ANSYSE A 2F 2 # A& 69 L 37 7 % HAEHE M A 54T I F T BRI HTE 0T RER

xt B 18 ‘ﬁ’“h,mHﬂT-ELﬁ‘ﬁ’Juﬁ‘ﬁ%ﬁﬂml}?ﬂ’] Foe Tad A2 p i ds 2 ) 69 AEAS B Ay A BRI

ifu BEAT AT YL AT AT AL G LE R AT TR, SRA . EZF LS B AR5 @ T4 M Lk 2
F‘%a‘\a@ FRATRARBRAFE S RERBATIY SFABEMHEA G LR G R, &

&%iﬂaéx%l B R A,

KRG M TR ANBBE R TR IR TA B B

FESES U445, 49 X FRERD A

Research on Detection and Treatment Technology of Exhausted
Areas in Highway Tunnel Construction

SHI Gang', FU Zhi-peng®, XIE Yong-1i*, YANG Xiao-hua®, LI Xiao-ting'
(1. School of Science, Chang’an University, Xi’an 710064, Shaanxi, China; 2. CCCC First Highway
Consultants Co. , Ltd, Xi’an 710075, Shaanxi, China; 3. School of Highway. Chang’an
University, Xi'an 710064, Shaanxi, China)

Abstract: Based on exhausted area treatment of a highway tunnel under construction, the
detection and treatment technology of tunnel through exhausted area was discussed. The theory
and method of using ground penetrating radar to detect the exhausted areas during construction
were systematically summarized. Numerical simulation and analysis were used on the two types
of reinforcement schemes by ANSYS software, and the detailed reinforcement scheme was
recommended. The effect of exhausted area on tunnel was analyzed, and the detailed designing
scheme and construction principles were given. The measuring values and simulation values in
construction were comparatively analyzed, and the treatment result of the exhausted areas was
assessed. The results indicate that based on the economical technology being feasible, reasonable
and meeting the requirements of construction progress, the use of steel frame and pier to support
the exhausted area and filling with lightweight materials can better control the deformation and
displacement of the tunnel.
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Fig.1 Technical Personnel Collecting Data at Scene
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Fig.2 Detecting Original Radar Wave Profile at K214 600
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Fig.3 Radar Wave Profile After Processing
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Fig. 6 Finite Element Model
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Fig. 8 Stress of the Second
Support Project in y Direction (Unit: MPa)
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K2 F1IMIPHARETEEH
Tab.2 Node Loads of the First Support Project N

R F, F, WS F, F,

38 —0.651 2X10* —0.845 7X10* 111 —0.912 9X10° —0.651 4X10°

39 0.125 7X10° —0.256 9X10° 112 —0.752 1X10° —0.156 4X10°

40 —0.362 1x10* —0.675 1X10" 113 0.132 0X10° 0.261 0X10°

41 0.126 3X10° —0.847 5X 10! 114 0.786 4X10° —0.498 0X10°

42 0.512 3X10° —0.102 6X10* 115 —0.102 4X10° —0.815 9X10°

43 0.893 1X10* —0.210 8X10° 116 0.359 4X10° 0.847 3X10°

44 0.412 9X10° —0.120 9X10° 117 —0.259 4X108 —0.741 0X10°

45 0.143 0X10° —0.246 2X10° 118 0.652 0X10° —0.698 1X10°

46 0.321 0X10° 0.300 5X10° 119 0.203 5X 106 —0.410 9X10°
T Fo o Fy 350 o 7 1) Fil oy J5 1] B 6 4
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Tab.3 Node Loads of the Second Support Project N

1 5 F. Fy 5 5 F, F,

38 —0.194 4X10° —0.124 6X10° 111 —0.103 6X 106 —0. 205 3X 106

39 0.131 2X10° —0.552 4X10° 112 —0. 280 0X 106 —0.536 7X10°

40 —0.559 0xX10* —0.134 5X10° 113 0.236 9X 106 0.109 1X10°

41 0.106 0X10° —0.322 1X10° 114 0.106 4X 106 —0.849 8X10°

42 0.874 5X10° —0.426 1X10* 115 —0.285 5X10° —0.295 7X 10

43 0.212 8X10° —0.210 8X10° 116 0.988 1106 0.175 5X 10

44 0.321 2X10° —0.381 2X10° 117 —0.422 0X 105 —0.115 8X 10

45 0.155 1X10° —0.523 9X10° 118 0.100 1X 106 —0.198 0X 10

46 0. 285 6X10° 0.951 0X10° 119 0.302 7X 105 —0.919 1X10°
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Fig. 9 Bending Moments of Upper Bench
Primary Support (Unit:N « m)
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Fig. 11  Axial Forces of Upper Bench
Primary Support (Unit:N)
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Fig. 12 Displacements in y Direction After
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Fig. 13  Stresses in y Direction After

Excavating Lower Bench (Unit:Pa)
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Fig. 14 Shears After Excavating Lower Bench (Unit:N)
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Fig. 16 Schematic of Tunnel Processing at Goaf Section
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