ATH AR HEIFHRE®E  VOL. 60. 2025

—IL K P RILAEEEDPCaL (@ 1T - RIESED
FRMTRORRET B &K U EREFER R KA ER

o oz gt oK TR
T NI T N I 7

= =]

=V R MRV ONEEEY OREEIE, RIRRZER TORM L E RDGENZNT 0, i LAED
BELE XD T2, R« HER— KRG S 6257 L%+ 2 & (LLF, PCa) & CTOE L2V
Btz e LT, HEORBALE, R - BER— R 28R 7 AR A 7 4 R UMER /) 2 B &
H, HEMHITKBO EE1HH EFHA L TR « R —EEMICES S 23 TH L. LirL, HEEMH
EHEHRATDHI LD, SREEECEDDIERET v VT ICLDEEHOEEN TX 2., EHET » 7 O
L U CHMNES TIEOB A 25 L, 3WTFEMFT I X 52 KBRIZ L 0 # O &5 MERE % 7Tl
5 Z L& L. 3WOCFEMARAT OFE R, LIBHERESHONSD /NI VRO =7 ) — OGS
& DR AE SR OMEREIR FNE U % wIREME DS RIR S T-. MR ERTIE, TR A3 X O
DO FERMEITRRFF R A B0, SREFHRAC L CARENEO W2 & s LTz,

U= R EREAH, ERERG BMER 7 LR ¢ 2 N
B R

1. IZC®IC 4. EWFRERERRE R
2. FEEiE 5. fE3
3. 3WITFEMAEMT

ANALYTICAL STUDY AND EXPERIMENTAL VERIFICATION OF COLUMN-
BEAM CONNECTIONS FOR PCA IMPLEMENTATION IN SHIELD TUNNEL

STRUCTURE
Sora KITAGAWA Katsuya YOSHIMOTO
Tetsutaro SUZUKI Fang JIE

Synopsis:

In order to streamline the construction method of the internal structures of a narrow shield tunnel,
construction using a PCa structure made up of a combined floor slab and column-beam was considered. The
construction procedure involves sliding the combined floor slab and vertical beam member horizontally in the
direction of the tracks after erecting the columns, connecting the main reinforcement of the vertical beams, and
then inserting the main reinforcement of the columns from above the floor slab to secure it to the combined floor
slab and vertical beam member. However, since the main reinforcement of the columns is inserted later, it is not
possible to secure it using the standard hooks defined by railway standards. As an alternative to the standard
hooks, the application of a mechanical anchoring method was considered, and its anchoring performance was
evaluated through 3D FEM analysis and full-scale testing. The results of the 3D FEM analysis suggested that
there is a possibility of reduced functionality of the mechanical anchoring plate due to damage to the concrete in
the small cover of the L-shaped column-beam connection's protruding beam part. In full-scale experiments, the
measured values of flexural strength and the actual flexural strength exceeded the calculated values.
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