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Fig.1  Specimens configuration diagram of steel
reinforced ultra high strength concrete

frame connection (unit: mm)

£ 1 RBRM D F R

Tab.1 Mechanics properties of steel specimens
— JEIRGREE £/ PRPRSEEE fu/ UGS
MPa MPa &0/ %
B 6 mm #H 382 551 19.7
A& 8 mm 470 661 19.0
HA% 14 mm W 357 469 20. 6
T5% 114 254 368 22.0
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Tab. 2 Experimental values and calculated values of shear strength

A 0 i

fu/MPa

i f/MPa o,/%  n fi/MPa —~ ¢ 0/(°)  Ag/cm? Veo/kKN  Vien/kN \#

4 #if Nl ssem

SSRC-1-40-1. 0 92 1.0 0.40 368 661 469 0.35 48.5 37 686.07 990. 32 806. 67 1.23
SSRC-1-35-1. 6 92 1.6 0.35 368 661 469 0.35 48.5 35 357.55 982.07 777.56 1. 26
SSRC-1-40-1. 6 92 1.6 0.40 368 661 469 0. 35 48.5 37 686.07 1002.21 822.62 1.22
SSRC-1-45-1. 6 92 1.6 0.45 368 661 469 0. 35 48.5 40 014.60 1 033.39 867.68 1.19
SSRC-1-40-2. 2 92 2.2 0.40 368 661 469 0. 35 48.5 37 686.07 1016.35 846.71 1.20
SSRC-1-45-2. 2 92 2.2 0.45 368 661 469 0. 35 48.5 40 014.60 1 044.05 891.78 1.17
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frame connection
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Fig.5 Elevation drawing of encased steel
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Fig. 6 Force division and effect of column encased steel
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Fig. 7 Effects of axial compression ratio (n,) and
volumetric stirrup ratio (p,) on shear

strength (V)
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Shear strength calculation of steel reinforced ultra-high strength concrete
frame connection based on softened strut-and-tie model

YAN Chang-wang '*, LU Hai-feng'?, JIA Jin-ging’, ZHANG Ju', LIU Shu-guang'

(1. School of Mining and Technology . Inner Mongolia University of Technology, Hohhot 010051, China;
2. State Key Laboratory of Coastal and Offshore Engineering, Dalian University of Technology, Dalian 116024, China )

Abstract: Steel reinforced ultra-high strength concrete frame connection is a new type of composite
structure. In order to calculate the shear strength of steel reinforced ultra-high strength concrete
frame connection, a softened strut-and-tie model is proposed based on the reinforced concrete frame
connection. In this model, steel and ultra-high strength concrete are considered as strut, and steel,
longitudinal reinforcement, loop reinforcement are considered as tie. Shear strength of steel reinforced
ultra-high strength concrete frame connection is calculated, the calculated values are compared with
test values, and influences of axial compression ratio and stirrup ratio on the calculated values of shear
strength are analyzed. The experimental results show that the ratios between test values and
calculated values are approximately 1.2, and the calculated values agree well with test values and are
reliable. The calculated values increase with axial compression ratio increment or with stirrup ratio
increment. The proposed softened strut-and-tie model can reflect the influences of axial compression

ratio and stirrup ratio on shear strength.

Key words: steel reinforced ultra-high strength concrete; frame connection; softened strut-and-tie

model; shear strength; axial compression ratio; volumetric stirrup ratio



