WWE b RILDA N\ — FDEBMGERETFERICET SR

R « s Ao f 4
WFFEHAR « 45 5~ 7
HYF—L 0 U RAT—L

RS - B RS9 &, L

I OER b R UCBWTIRIMREE (5 <) 23584 L. FIHE OPEIE DR F-omE 2 E M~
LHBID DD, BMEI K E LTEA /13— FOREN D FIN R b ARRRROOL D TH L7524
DIAATRET D LD, P RVERIHIBW T O TIEES, £, SRR T 556 bisfT
BN X D HSAREDRRE VY, S HIT, A 73— FOMMfF ) FHETS L O OFHl FEDRHSL T 5728, il
TR B BT O AN REE T, S8 LRI LIED S DIERMEICIRE S, A /13— PRENA—
N—= LA EDR G RO “RYEAFRE L 72> T D,

Z ZTANIIETIE, FERANLIZIS CIZ BB 2 A /3 — MEIEOBIRZ "T6E & 5 A MR OMESLIZ 7)1 72 4
WERORET S LT, BLAGTA 23— Ot /136 KOMHEA 1 = X LD & | S < NOFRRENL T ]I THE
DIeFRz AL Lo, AFETH S Bk z2 LUTIORT,

- BRSEERGS KOG 2 5 L, B LI LU 38— MTRIT DR - RO RIERIZER L

THEE DR IE A G Le, ZHIUSE D | IERTICEB S T e - TR R BEE A 0 =
R I LS D BGR 2 (SR AI IR EE U | MG PERERHIN I S 3 2 AR 2157 GRSl A b e2 1302,
S S NOFEREN T HITFIE & U TEE ORI A M U BESEI 3 D A MR L ORHEOR
AEZAT o T, TORR, AFEN—EOAIMEL AT L 2 L 2fGBd 5 & & bio, THEEOHERIZHSE
PR HHRCR A 72 & M LOBBER BB LI GastU X b e-6),

FT— B U R R, A oN— b SR AL, B SR



DEVELOPMENT OF RATIONAL DESIGN METHODS FOR INVERTS
IN MOUNTAIN TUNNELS

Research Period: FY2023-2025
Research Team: Tunnel Research Team,
Road Technology Research Group
Author: KUSAKA Atsushi
KIKUCHI Koki
KAGEYAMA Ryo

Abstract: In road tunnels, floor heave has been observed, reducing user comfort and potentially affecting structural stability.
Although invert installation is mechanically effective, it causes significant social impacts due to traffic restrictions during
construction. Moreover, the lack of established evaluation methods limits countermeasures to conventional structures, leading
to a choice between full invert installation and simplified measures such as overlays.

This study aims to enable rational selection of invert structures based on future deformation. The load-bearing
capacity and failure mechanisms of inverts, including the lining, were investigated through model tests and nonlinear numerical
analysis, and structural states were defined according to damage progression. In addition, a prediction method for future floor
heave displacement was developed and validated using case histories, confirming its applicability and identifying requirements

for monitoring to ensure accuracy.
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