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Shear strength of reinforced concrete frame joints using softened strut and tie
model

XING Guohua, LI1U Boquan, WU Tao
School of Civil Engineering, Chang’ an University, Xi’ an 710061, China

Abstract:

The softened strut and tie model is a new simplified method which originates from the classical truss
theory, and can be used for determining the shear strength of discontinuity regions failed in diagonal
compressions of reinforced concrete strut. An analytical model of the equivalent core of frame joints
including interior joints with different depth beams of different depths under the combined action of
axial load and shear was established, the softened strut and tie model was used for the shear analysis
of reinforced concrete frame joints. In addition, a simplified formula for calculating the shear strength
of the equivalent core of frame joint was proposed. Furthermore, the suggested analytical model was
verified using 110 test data of reinforced concrete beam-column joints. Good agreement between test
results and prediction results was achieved with an average ratio of test results to results of 1.169 and
a variance of 0.208. Comparing with the semi-empirical formulas of joint shear strength suggested by
the current concrete structures design code, the softened strut and tie model has definite mechanical
model and can reasonably reveal failure mechanism of beam-column joint

Keywords: RC frame structure joint softened strut and tie model shear strength
R H 8 B8 PR A 0

DOI:

HEWH:

B BRI 34: 00 H (50068004, 51078037), HH Ml L Ai%E 401 H (20100205110010), kb4 HER
BleE R4 H (2010IM7002), 1 RV 45 9% 9% B 1 H (CHD2010JC005) .

AR -
fEH R :
{YE& Email:

2% K-

2 I R A S EE

7RI EE

AR
F Supporting info
k PDF(1266KB)
F [HTML4A 3]
F 2% SCHR[PDF]
b 7% S0k

M55 st
b AU SO 2 IR
F AR 548
PG B A
b IHASC
F Email Alert
b SCE A
kB S A B

AR AR G L
b AN e AL
bR
bR - TR AT A
b 2B ARE )
ESVE (=i P
PubMed

I
=l




1. B0 RO s AT 0 5 B 0 B DRI ; R I K A OV B P B A 7 A a3 T AR TR T B i 5 [9]. i3 &6 44
4R, 2010,31(04): 44-53

2. e RS A T T AME SR 3R Gy RN AR S S ORI A 0] A 244, 2010,31
(04): 94-101

3. TR DX 2R S B0 IS S ) N s A TR S5 M e T [0]. BSR4 R 24k, 2010,31(03): 105-
113

4. TR BAd; ) PR B s 1) S TR OB FE AN 5 A e [9]. NSS4, 2010,31(03): 89-96

5. MRl XY 22000 AR R ) IS 36 & BREEER SR & TR 4 A 1T [J]. iR 45 223, 2010,31(03):
97-104

6. BEMEAT; MG SET T A I 2 R AN TR A AT R AL A T A PUE M AR T AT [0]. IS M AR,
2010,31(02): 1-10

7. Ji/ANPE /N T 2 OB P G ) N TS B RS IR RSP T A R SR ISR ST [0]. AN S R AR,
2010,31(01): 56-62

8. HR/NE T AN 2 A SR A L N Vs B AR AT PR A A B RGRIS T T[] SRR LA AR,
2010,31(01): 63-69

9. MW, 3R B ME B B B A8 MERTL R T IR 8) &R I IT [0]. EaR 45 /244, 2009,30(S1):
99-103

10. VIR EREGIKEE sk B AL, e R X A5 )2 S B TR Wi S IR ). s34 244, 2009,30(06):
134-141

1. ) 2 L A IR BRSO T S e B A T AP RERE M IR IS 9T []. S AR 45 244k, 2009,30

(05): 48-56
12, RPN ;B E S el AP P A S AGRIE L S R OG M 3], RS f 2=, 2009,30(05):
140-148

13, F 2l AT PR DA R A KA I 5 ph 2 s X IR SIS [ A AR BT ST T A0 32 38 HE R AR IR A 7 [9]. AR A
¥I%4%, 2009,30(05): 126-131
14, BRUA— @00 K A1 T JE A N 5 i 2 s — Byt B S (R T A T 2 5 B A BT A 2 S P BB [0]. AR s
244, 2009,30(05): 132-139
15, BRI Tk MR B TN e B B A0 259 55 Pk R IR T ST [9]. A4S M4, 2009,30(05): 149-154

Copyright by @345 1)k



