5275 20 #OSOW oM o B Vol. 27 No. 2
202542 H Progress in Steel Building Structures Feb. 2025

FRERATAEETRRENBUR
Bt R R

w_RLEEFLE O O#L,E M, RRK
(1. e, g TR DA ) 42 P A g el ) i B A BR A /DL 207 4300715
2.t Tl R R TR be, Mot 211816)

] Ry Sl DL IR I % T8 H 20 S R A 1Y) 2 2 DRI HE B 2 28 A A5 Tn) AT, 2 1 — b i 28 2 1C ) 0 L 4 S 4R Ok LR
RV BB T I RS o 1% SR AT S A B RS A AR R (L RR % T DR R T8 AN R AR B S
B . 5% Gt B S BN L i T o T AT R e A S SR e R 3% 4 0 L R B v T PR L R S
P BROCHE R 76 5 00 45 S X 360 UE A JE AR L, X S A0 AR e MRS L ) R R AR T R T
FOOG B4 ) 2 O R (B A0 5 7 S A0 0 32 03 e a0, 38 Hh R 30 B T SRR I O 4 Hh RS 5 R A
BB R T I O . RS AE AL R W] R R A A SRR R A2 D0 A B, B BT R B R AR M L AE
Star AR R AT SR A R SRR X 2 Dy R R RO, B A R R Ak 1 Je i AR 5 R 1 RS X S
RN R A TR R TR AR R K O A AR X S AR R Y R MR /N A R R e
SO 5 BT T SRR T AT ) (3 ST A G S A 1 ) KO 5 RO RSB B A I T AR A SRR T T TR
TS IR R A R R R B

KA PO TR LA A AR R s ST s R

FESZES: TU391 MEARERD: A XEHS: 1671—9379(2025)02—0045—09

DOI: 10.13969/].jzgjgjz.20230918002

i

Bearing Capacity Characteristics and Design Method of a New
Type of Assembled Adjustable Cable Support

ZENG Erxian', WANG Sz’yu1 , FENG Heng1 , HUANG Pei',
HUANG Fenghua®, ZHANG Dachang”

(1. Central Southern China Electric Power Design Institute Co., Ltd. of China Power Engineering Consulting Group,
Wuhan 430071, China; 2. College of Civil Engineering, Nanjing Tech University, Nanjing 211816, China)

*Corresponding author: dczhangchina@163.com

Abstract: A new type of assembled adjustable cable support was proposed to address the issues of installation difficulties and
diverse forms of circular tunnel cable supports. The bearing capacity characteristics and design methods of this new
support were investigated. This support can achieve precise adjustment of the angle, making it suitable for different

angle support surfaces of circular tunnels. Compared to traditional cable supports, the new assembled adjustable cable
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Keywords:

support has a simple structure, convenient connection, and high construction accuracy. A finite element model of the
adjustable cable support was established and validated by experimental results, and numerical simulations were
conducted to analyze the deformation characteristics, stress development at typical locations, and key control
parameters of bearing capacity. Based on the bearing capacity characteristics of the support system, a theoretical
calculation model for its bearing capacity was proposed, along with selection and design methods for main
components such as cross arms and diagonal braces. The research results indicate that the new cable support is
subjected to reasonable forces and possesses sufficient strength, stiffness, and stable bearing capacity. Under cable
loads, the failure modes of the adjustable support are primarily characterized by buckling at the cross arm sliding
groove and instability of diagonal braces. The dimensions of the cross arm significantly affect the stiffness and bearing
capacity of the support, while the diameters of diagonal braces and horizontal bolt have a relatively minor impact on
the elastic stiffness but affect the bearing capacity to some extent. The stress levels at critical locations of the support
obtained from the calculation model are in good agreement with the numerical simulation, indicating the usability of
the proposed calculation model for guiding the selection and design of main components such as cross arms and
diagonal braces in the new support.

assembled support; adjustable cable support; bearing capacity characteristic; parametric analysis; type selection design
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Fig.1 Installation method of supports

within circular tunnels
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Fig.2 Assembled adjustable support
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Fig. 5 Comparison of experimental and FE results
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the influence of horizontal bolt diameters
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Table 1 Dimensions of specimens mm
KA xR iz thim  Hram #HE KPR
%5 KE Y4 IR & R
7J-1 725 70 65 4 14 20
7]-2 725 80 75 4 16 20
7J-3 975 85 65 4 16 22
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Table 2 Comparison between calculated and simulated values of conversion stress
7J-1 7J-2 7J-3
A
o,/ MPa oxi/MPa o0/ 0x 0./ MPa o/ MPa 0w/ Ony o/ MPa oxy/ MPa 05/ Ox
4 331.00 343.84 0.963 328.25 334.27 0.982 335.43 351.60 0.954
#if 425.93 382.02 1.114 396.60 364.19 1.089 421.64 371.49 1.135
K SR A 349.53 300.74 1.162 409.54 359.56 1.139 449.28 382.37 1.175
B A 322.80 381.86 0.845 325.76 373.16 0.873 334.58 392.81 0.852
A% 42 JLAE R R 372.00 337.67 1.102 347.46 322.34 1.076 330.34 302.51 1.092
H A FUEE R R 248.41 287.59 0.864 295.81 324.15 0.913 321.93 358.89 0.897
E o N A FAL o BARBEIE
5 #ip ZHOU  Suiping, LIU Xila, translated. Beijing: China
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