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Abstract

This article takes the detection and repair and reinforcement of defects in a highway tunnel as the
engineering background. It describes how to carry out testing, design of repair schemes and engi-
neering applications for defects in highway tunnels.
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HEDEABBEE, BESK 1.7 km, RAXAVYZEE, ®ieE 100 A8, BEFIZ%EELD 12 m.
VR P S A A T RS IE ZK58 + 050~ZK58 + 090 B, ABUHIRZ) 70 m, JR BT N B BK A
Bl AR i TR IE R E, NREPORER IR, AR i T (0 2 13 20 BN e B T o A
TNV, AV RIS S, RN SE S, YIS N E 24 om (1) C25 Wi REE L, L
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Figure 1. Tunnel crack development
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Figure 2. Slide monitoring cracking
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Table 1. Radar Test II lining thickness table
% 1. TEWK A B R

. it S (cm)
s JEE(em) ik ETHE R T A ATHNE A
ZK58 + 056 45 51.968 57.22 51.97 32.34 17.66 12.42 22.22
ZK58 + 060 45 53.993 57.89 57.59 46.89 29.691 25.87 26.34
ZK58 + 064 45 50.393 50.96 51.97 42.27 39.009 31.45 26.57
ZK58 + 068 45 57.817 45.82 48.37 38.67 33.983 29.66 29.32
ZK58 +074 45 41.62 40.68 28.73 27.24 22.995 25.42 20.38
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Figure 3. Schematic representation of the geometric model of the rein-
forced tunnel structure
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Table 2. Construction step settings and load release factors
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Figure 4. Finite element mesh diagram around the tunnel
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Table 3. Structural element constants table

=3 BB TERE

“hik M A TG 1 g
b 0.2587 0.001253 24 cm C25 Wit + [HEE N 1.5 KA L 18 40 4%
BT 0.00133973 / [A]¥E 0.6 m $32 44T
W ALY 0.0028223 1.69 x 1077 % 0.3m, J&5mm, [A#H0.6m
THREEFRE 5 Fios.

w5 pos, TEERO32 Bk IR A5 R, W UUE BT A BRI SR, HORHR A HE R R 12908 30~40
kN, #H%4T 752 20~30 Mpa FIN 7. TAEEEAL, 504 M 55 s AT Sh 080K, 58] 375 kN, i
J% 7324 280 Mpa, 1AZ%| HRB335 X/ MIPLHL 58 B B vHE[3]. X5 MR X A7 TRk gs 4, DL 4
ZLEEST T ARG R BRI & 10 . BFF R AE T 0 1 A

w6 frony W BRI E 77 BHEA R, WLUE H W B A T 02 FORAS, SARIAL BN T4
MR BE AL o 1 E KA N 152.6 kKN, 5 4EHRAE N 0.0599 kN-m. R 256 % 4 REE K HA 2N i A
FA T B K R /374 110.7 Mpa, Q345 $MarHihi s FEHU K 345 Mpa, %4 RN 3.1, T 2 T E BN 45
Fap i BB hL 5 P 1) 22 4 RAUS N 2.0

EHTHREE Rn R0, BT + W 1S 1 R el S MR R EESR, T R TTATI
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Figure 5. Results of axial force of anchor (unit: kN)
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Figure 6. W-axis force results (unit: kN)
& 6. W ST NER(BAL: kN)

Figure 7. Construction effect of bolt + W steel strip support
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