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Ultimate Capacity of Unstiffened Cover-Slab of Tubular Structure Using In the Supporting Joint
Meng Xiande', Chen Yiyi', Du Chunling’

(1. College of Civil Engineering, Tongji University, Shanghai 200092, China; 2. Arup International Consultants
(Shanghai) Co. Ltd, Shanghai 200031, China)

Abstract: Ultimate capacity of unstiffened cover-slab of tubular structure using in the supporting joint is researched in
the paper. The mechanical principle of the unstiffened cover-slab is discussed, and the mechanical models are established.
Based on the model, the formulas of bearing capacity are recommended. According to the results of finite element
analysis of 100 models which vary with the geometrical parameters, two handy tables of the factors in the bearing
capacity formulas are established. And the applying method of the tables is given by an example. Finally the evaluation
on validity of the tables is given, and some valuable conclusions are drawn from the tables.

Keywords: tubular joint; supporting joint; cover-slab; ultimate capacity.
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=75 | =10 | di=15 | di=25 | dig=35

t/6,=0.5 0323 0.268 0.179 0.120 0.089

Yielo t/t, =1.0 0.243 0.198 0.132 0.085 0.062
t/t, =1.5 0.199 0.161 0.106 0.067 0.048

t/t, =2.5 0.139 0.116 0.075 0.046 0.033

tt/tp=0.5 0.407 0.329 0.225 0.148 0.117

Y20 tt/tp =1.0 0.337 0.268 0.180 0.111 0.084
tt/tp=1.5 0.287 0.226 0.147 0.089 0.066

tt/tp =2.5 0215 0.172 0.107 0.063 0.046

tt/tp=0.5 0.476 0393 0.284 0.170 0.129

Y30 tt/tp =1.0 0.405 0.328 0.232 0.134 0.096
tt/tp=1.5 0351 0.280 0.192 0.109 0.078

tt/tp =2.5 0.265 0214 0.142 0.078 0.054

tt/tp=0.5 0.526 0.446 0.334 0.202 0.144

Yo tt/tp =1.0 0.454 0378 0.277 0.162 0.112
tt/tp =1.5 0.396 0.326 0.249 0.133 0.090

tt/tp =2.5 0.300 0.252 0.175 0.095 0.064

tt/tp=0.5 0.596 0.519 0.409 0.259 0.178

Ve tt/tp =1.0 0.522 0.450 0.347 0213 0.142
tt/tp =1.5 0.459 0.392 0.298 0.178 0.117

tt/tp =2.5 0.345 0307 0.229 0.130 0.083

F2 RERHS

=75 | d=10 | di=15 | di=25 | dig=35

t/t,=0.5 00248 | 00168 | 0.0086 | 0.0040 | 0.0015

Yielo t/t, =1.0 00187 | 00123 | 0.0059 | 0.0026 | 0.0015
t/t, =1.5 00149 | 0.0100 | 0.0047 | 0.020 | 0.0012

t/t, =2.5 00104 | 0.0073 | 0.0035 | 0.0014 | 0.0008

t/t,=0.5 003838 | 0.0233 | 00127 | 00054 | 0.0032

Y20 t/t, =1.0 00302 | 0.0185 | 0.0092 | 00035 | 0.0021
t/t, =1.5 00250 | 0.0152 | 0.0076 | 0.0028 | 0.0016

t/t, =2.5 00172 | 00116 | 0.0059 | 0.0022 | 0.0012

tt/tp=0.5 00470 | 0.0290 | 0.0158 | 0.0063 | 0.0037

Y30 tt/tp =1.0 00373 | 00239 | 00119 | 0.0042 | 0.0024
tt/tp =1.5 00309 | 00200 | 0.0100 | 0.0035 | 0.0019

tt/tp =2.5 00211 | 00154 | 00080 | 0.0028 | 0.0014

tt/tp=0.5 00530 | 00338 | 00182 | 0.0071 | 0.0040

Yo tt/tp=1.0 00429 | 0.0286 | 0.0140 | 0.0049 | 0.0027
tt/tp =1.5 00355 | 0.0239 | 00130 | 00042 | 0.0022

tt/tp =2.5 00246 | 0.0185 | 0.0098 | 0.0034 | 0.0017

tt/tp=0.5 00616 | 0.0412 | 0.0222 | 0.0086 | 0.0047

Ve tt/tp =1.0 00508 | 00353 | 00179 | 0.0062 | 0.0033
tt/tp =1.5 00418 | 0.0300 | 0.0157 | 0.0054 | 0.0027

tt/tp =2.5 00283 | 00227 | 00128 | 0.0045 | 0.0022
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