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Abstract: Based on the research of steel reinforced concrete (SRC) deep beam test and the modified
strut-and-tie model (STM), a modified strut-and-tie model for SRC deep beams was established and the shear
capacity design formula of SRC deep beams based on the model was deduced, which considers the favorable
influences of the tie bar, taking the depth of compression zone of SRC deep beams as the depth of the top nodes
and reasonably simplifying the steel flange and web. By comparing the test results and the calculation in this
paper with the strut-and-tie models of ACI and Chinese code, the following conclusions can be drawn: 1)
force-transferring mechanism and failure mode can be reflected effectively, and the calculated values of shear
capacity based on the modified strut-and-tie model for SRC deep beams presented in this paper agrees with the
test result; 2) the shear capacity of SRC deep beams calculated by the JGJ 138-2001 shows high discreteness and
low average value. The shear capacity of SRC deep beams with shear span ratios greater than 2 calculated by the
YB 9082-2006 was not conservative.
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Table 1 Main parameters of specimens

i s/

i RR/mm  BESLL M SRR
ikl mm

C-1 600  HNI75x90x5x8 1  $6.5@120 2¢b16/64220
C-15 900  HNI75x90x5x8 1.5 $6.5@120 2¢216/69020
c-2 1200  HNI175x90x5x8 2 $6.5@120 24216/6420
C3 1800  HN175x90x5x8 3 $6.5@120 24b16/6420
C-2b 1200 - 2 P65@I120 2¢b16/64020
C-2a 1200 — 2 — 240 16/64220

24b16
HN175x90x5x8

300

$6.5@120

6420

200

1R R & /mm

Fig.1 Sectional dimensions and reinforcement of specimen
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Table 2 Test results

e foum/MPa f/MPa Fy/kN R
C-1 65.6 3.96 1300 FHUERIR
C-1.5 65.6 3.96 946 BRI
C-2 66 3.9 710 EURIESIERR 12N
C-3 65.6 3.96 550 T EIHR
C-2b 66 3.9 478 YRR
C-2a 66 3.9 332 YRR
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Fig.2 Load-deflection curves
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Table 4 Comparison of calculated and test results of shear capacity of SRC deep beams

sk RwmE A Veo AN Ve ™ Ve V™M Vo, VN Vo Vi NV ARRAA
C-1 1.2 650.0 0.981 0.913 1.076 0.671 0.798
S C-1.5 1.8 473.0 1.165 0.947 0.985 0.603 0.651
C-2 23 354.5 1.472 1.042 0.984 0.497 0.494
C-3 3.5 225.0 1.302 0.893 0.832 0.637 1.351
SRC-18 1.1 475.0 0.955 0.853 0.983 0.699 0.633
SRC-19 1.7 310.0 1.352 0.986 1.011 0.976 0.946
SCHRT10] SRC-20 2.3 178.0 2.409 0.723 0.656 1.463 1.550
SRC-24 1.7 350.0 1.215 0.896 0.902 0.903 0.855
SRC-25 1.7 345.0 1.258 0.929 0.926 0.993 0.898
SRC-26 1.7 350.0 1.171 0.891 0.885 0.802 0.814
SBI-1 1.2 392.0 0.803 0.700 0.708 0.584 0.710
SBI-2 1.3 254.8 1.220 1.023 1.006 0.899 1.093
SBI-3 2.4 235.2 1.410 0.740 0.590 0.686 1.094
SCHR[11] SBI-4 3.0 166.7 2.190 0.912 0.666 0.842 1.492
SBI-5 1.2 367.5 0.900 0.743 0.725 0.607 0.757
SBI-6 2.0 235.0 1.440 0.826 0.705 0.739 1.116
SBI-7 2.7 191.0 1.960 0.823 0.651 0.743 1.298
SRRC1 1.2 318.5 1.030 0.909 0.980 0.656 0.777
SRRC2 1.7 239.0 1.334 1.003 0.950 0.784 1.014
SRRC3 2.2 184.0 1.783 1.111 0.947 0.872 1.256
SRRC4 1.2 343.0 0.964 0.851 0.912 0.615 0.725
JCHR[12] SRRCS 1.7 245.0 1.310 0.984) 0.929 0.773 0.994
SRRC6 2.2 171.5 1.924 1.198 1.018 0.945 1.353
SRRC7 1.2 324.5 1.026 0.905 0.965 0.655 0.769
SRRC8 1.7 245.0 1.316 0.989 0.930 0.779 0.997
SRRC9 2.2 177.5 1.867 1.162 0.985 0.921 1.311
Bl-la 1.8 356.5 1.020 0.758 0.779 0.378 0.506
Bl-1b 24 349.0 1.052 0.636 0.589 0.328 0.474
Bl-2a 1.2 367.0 1.024 0.915 1.062 0.415 0.517
BI1-2b 3.6 147.0 2.790 1.138 0.838 0.677 1.058
B2-1a 1.8 248.0 1.282 0.957 0.791 0.471 0.689
B2-1b 2.4 203.0 1.628 0.991 0.707 0.495 0.784
B2-2a 1.2 376.0 1.000 0.893 1.027 0.422 0.523
B2-2b 3.6 168.0 2.464 1.028 0.726 0.630 0.967
B3-1a 1.8 317.0 1.095 0.818 0.765 0.451 0.611
B3-1b 2.4 248.0 1.438 0.885 0.717 0.501 0.726
B3-2a 1.2 318.0 1.048 0.940 0.935 0.465 0.607
SCHR[13] B3-2b 3.6 137.2 2.885 1.254 0.676 0.752 1.200
B4-1a 1.8 256.0 1.352 0.978 1.049 0.426 0.600
B4-1b 2.4 249.0 1.394 0.797 0.809 0.355 0.556
B4-2a 1.2 451.0 0.838 0.743 0.894 0.291 0.365
B4-2b 3.6 137.0 2.847 1.022 0.963 0.553 0.938
B5-1a 1.7 256.0 0.820 0.833 0.513 0.499 0.535
B5-1b 2.3 203.0 0.877 0.895 0.465 0.572 0.600
B5-2a 1.1 256.0 0.843 0.958 0.564 0.402 0.455
B5-2b 34 130.0 1.080 1.106 0.319 0.713 0.773
B6-1a 1.8 426.0 0.987 0.767 0.730 0.426 0.643
B6-1b 2.4 332.0 1.330 0.826 0.690 0.450 0.784
B6-2a 1.2 501.0 0.895 0.842 0.969 0.451 0.577
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Frg fe Ui g 2 V., /KN VaS™Mv VSTV A NAVN ASNAAR VALEAVR
B6-2b 3.6 210.0 2.539 1.030 0.744 0.639 1.207
B7-la 1.8 418.0 0.984 0.770 0.707 0.439 0.664
B7-1b 2.4 321.0 1.351 0.850 0.678 0.473 0.823
B7-2a 1.2 518.0 0.859 0.808 0.919 0.445 0.570
B7-2b 3.6 210.0 2.604 1.051 0.729 0.680 1.267
BS8-la 1.8 442.0 0.985 0.766 0.738 0.465 0.672
BS8-1b 2.4 334.0 1.369 0.858 0.719 0.516 0.847
SCHR[13] B$-1a' 1.8 349.0 1.141 0.899 0.788 0.540 0.817
BS-1b' 2.4 293.0 1.440 0.924 0.691 0.537 0.927
B8-2a 1.2 501.0 0.814 0.770 0.829 0.451 0.591
B8-2b 3.6 208.0 2481 1.072 0.641 0.679 1.277
BY-la 1.8 430.0 0.896 0.760 0.618 0.496 0.742
B9-1b 23 339.0 1.199 0.843 0.575 0.523 0.906
B9-2a 12 534.0 0.761 0.752 0.767 0.477 0.619
B9-2b 3.5 243.0 2.044 0.986 0.535 0.645 1.239
A 1.395 0.908 0.799 0.616 0.842
AR R 0.410 0.142 0.211 0.330 0.332
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Fig.7 Ultimate bearing capacity predicted by different modulus
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