IR R AR 1

A EAR I T INAA KA REE R iEI N F RS

X B, A, RKRT T, R, AEE ximg’ MEES, EAL
(1. T A BT E DA MR 8]0 B 2R E NG, 2® $ & 330052; 2. ATERFELR
BRFR, 1% @E 330013; 3. AL TEBMRMA RS, #ix A4 310051)

HE: (B8] AT MR T 5 B 7% 3 B M G 42 Sk 304w Bl 20R . [ %] #1 ) ABAQUS A TR LAk A3 5 1 /2
54m 2 6m e A G E 12 ARERE B ERER, AT A&-24 F AR S ANAOR IS A0 B gk 18 38 5 K 42K 69 ) S Ak
TR [4R) ARERKRA, WMEBEHERG A LS BIRE L AIR, MR, it =F Re YR, Wik E ke
RERZEARZ, 10 mm AR THA KR E 40%, H4AWRE LN 20~30 mm B, RO HRAER T, M3 T 4 o8
K, BHEMRG T EE P AEEG, FILREAWEETF, WIEEART 20 mm F k5|2 LMRGHRXTE KT,
MR E P AZBEEDG TR, EWZEETRRELS RFEALSEMTARY. (L] BEREEZHHERLT,
HA¥hit A RXREWEBEERBERGME TS, RABENANIEGERERE TR 8RR E R RELRE
A FRA), SRARLIT B 38 Ao e Sk R B 38 Ao b B A, 1A 10~20 mm AAMR & A% BhAk B2 KT MI6 TTARIE L 40 1) 69 2k 3.
KA ARG KRB, REAMEE; FREKR, HFHR
FESES: TU375.1 XEkFREIE: A

Study on mechanical properties of fabricated tunnel segment joint
with steel lining considering interfacial adhesive damage

LIU Qizhuo!, XU Song?, XU Changjie?", ZHENG Fengqu?, ZHU Bitang?, LIU Yangfeng?, HE Jianguo®, WANG Guanglong'
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2. School of Civil Engineering and Architecture, East China Jiaotong University, Nanchang 330013, China;
3. Zhejiang Jiaogong Group Co. Ltd, Hangzhou 310051, China)
Abstract: [Objective] To study the reinforcement effect of steel plate thickness and anchor strength on the joint
of shield tunnel. [Method] Using ABAQUS finite element software, establish left and right half standard block
pipe joint models with an inner diameter of 5.4 m and an outer diameter of 6 m. Based on a load structure calculation
model, study the mechanical properties of steel plate adhesive reinforced subway tunnel pipe joint. [Result] The
research results indicate that the mechanical properties of reinforced pipe joints are influenced by three aspects:
concrete matrix, steel plate, and anchor bolt. The bending stiffness of steel plate reinforced joints is significantly
improved. A 10 mm steel plate can increase the joint stiffness by 40%. When the thickness of the steel plate is 20~30
mm, the bending moment of the structure continuously increases under external loads. In the later stage, structural
damage mainly concentrates on the joint surface, near the handhole, and below the loading point. A steel plate
thickness exceeding 20 mm does not cause significant changes in the structural damage mode. The stress of the steel
plate is concentrated at the support far away from the joint surface, proving that the steel plate can fully exert the
stress advantage of the composite structure under this thickness. [Conclusion] When the number of anchor bolts
is fixed, increasing the diameter can effectively improve the collaborative stress of the reinforced pipe joint. Due to
the limitation of concrete strength in the compressed area of the joint, the stiffness increases of the joint decreases
with the increase of steel plate thickness. The optimal thickness is 10~20 mm steel plate; An anchor bolt diameter

greater than M 16 ensures effective connection between structures.

Key words: Adhesive damage; Reinforced with steel; Fabricated tunnel; Segment joint; Mechanical property
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Tab.1 Numerical simulation of material parameters
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Concrete C35 315 0.25
Hoop

. HRB300 210 0.3 300
reinforcement

Longitudinal = \op 00 200 03 400
reinforcement

Steel Plate Q235 206 0.3 235
Anchor bolts Grade 5.8 210 0.3 400 500
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