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Abstract

Based on the test results of 21 steel
reinforced concrete SRC deep beams, a
new method is proposed to evauate the
shear strength of the SRC deep beams.
Among the maor building codes around
the world today, it is noted that there is no
specific provisions outlined for the design
of SRC deep beams. Since an SRC deep
beam is basically a combination of a steel
shape and areinforced concrete deep beam,
it isreasonable to evaluate its shear strength
using the concept of strength superposition.
In this study, the strut-and-tie model of the
ACI-318 code (2002) and the plate girder
provisions of the AISC-LRFD specification
(2005) is referred to evauate the shear



strength of the SRC deep beams, with some
necessary modifications to account for the
composite nature of the two magor
components. It is hoped that the results of
this investigation will provide further
understanding on the true mechanical
behavior of the SRC deep beam. By
comparing the predicted shear strengths
with the experimental results of SRC deep
beams collected from the literature, it is
found that the proposed method is capable
of predicting the shear strength of SRC
deep beams with sufficient accuracy.

Keywords Steel Reinforced Concrete
(SRC), Deep Beam, Shear
Strength Evaluation, Test
Results, Strut-and-Tie Model.
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1 SRC
ln
L /h
(mm) (mm) (mm)
DB1-15-NS
DB2-15-NS
[10] DBINTNS | 659 1.71 | 200x350 | 198x99x4.5x7
DB4-15-FS
DB5-15-WS
DB6-NT-WS
SRC1-00
[11] SRCI0 | 2000 | 333 | 350%600 | 300x150x6.5%9
SRC1-25
SRC1-17
B-H1 450%200x9%14
B-H2 390%200x10%16
B-H3 300%x200x13%x15
B-H1-IS 450x200%x9x14
[12] 1260 | 229 | 450x550
B-H2-IS 390%200x10%16
B-H2-NA 390%200x10%16
B-H2w2 390x200x15x16
B-H2w3 390%200%20%16
B1-35-STD 400x150x15x20
[13] | B1-80-STD | 1390 | 253 | 350550 | 400x150%6.4x20
B1-80-STF 400%x150%6.4x20
2 SRC
Jrs Ju for Ju I
(MPa) | (MPg) | (MPa) | (MPa) | (MPa)
DB1-15-NS 23.3
DB2-15-NS 245
DBSNTNS | 505 | 450 | 387 | s68 237
DB4-15-FS 23.9
DB5-15-WS 239
DB6-NT-WS 24.2
SRC1-00 28.9
SRC1-50 27.7
330 | 439 | 426 | 632
SRC1-25 322
SRC1-17 28.9
B-H1 312
B-H2 330
B-H3 325
B-H1-IS 327
459 | 651 | 401
B-H2-1S 312
B-H2-NA
B-H2w2 330
B-H2w3
B1-35-STD | 456 | 725 315
B1-80-STD | 711 | 857 | 494 | 680 | 315
B1-80-STF | 711 | 857 27.8
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3 SRC F
Specimen | A, " | A, ' | fu, 2| fur 2| B, G
Designation
(mm?) | (mm?) | (MPa) | (MPa) | (kN)
DB1-15-NS 7.92 11.88 404
DB2-15-NS 8.33 12.50 421
DB3-NT-NS 20619 | 20211 8.06 12.09 410
DB4-15-FS 813 | 1219 | 414
DB5-15-WS 813 | 1219 | 414
DB6-NT-WS 8.23 12.34 419
SRC1-00 9.83 14.74 982
SRC1-50 9.42 14.13 941
47038 | 35278
SRC1-25 10.95 16.42 1094
SRC1-17 9.83 14.74 982
B-H1 56791 | 45433 1703
B-H2 60349 | 48279 1810
B-H3 66513 | 53211 1995
B-H1-IS 56603 | 45283 1698
13.63 20.45
B-H2-1S 60433 | 48347 1813
B-H2-NA
B-H2W?2 60349 | 48279 1810
B-H2W3
B1-35-STD | 39387 | 29540 | 10.71 16.07 896
B1-80-STD | 39088 | 29316 | 10.71 16.07 890
B1-80-STF | 39088 | 29316 9.45 14.18 785
1 A4 Ae
2 fer  Sfew
3 21 Fus = fewrder  feurder
4 SRC F, F,,
An Sr 45 Sos i Sou Ay E,
mm? | (MPa) | mm? | (MPa) | (kN) | (MPa) | mm® | (kN)
DB1-15-NS 15.84 475
DB2-15-NS 16.66 500
DBINTNS | 0oy | 387 | 693 | 325 | 324 |—222 | 30000 | 28
DB4-15-FS 16.25 488
DB5-15-WS 16.25 488
DB6-NT-WS 16.46 494
SRC1-00 19.65 688
SRC1-50 18.84 659
v 3042 | 426 | 1350 | 330 | 1741 |— " 35000 [—
SRC1-17 19.65 688
B-H1 2800 | 312 | 2724
B-H2 3200 | 330 | 2907
B-H3 3000 | 325 | 2826
B-H1-IS 2800 | 327 | 2766
BT21S 4032 | 489 [ T e | 2727 | 63000 | 1718
B-H2-NA
B-H2W2 3200 | 330 | 2907
B-H2W3
B1-35-STD 3200 | 456 | 3360 | 21.42 750
B1-80-STD | 4032 | 494 | 3000 | 711 | 4125 | 2142 | 35000 | 750
B1-80-STF 3000 | 711 | 4125 | 1890 662




5 SRC (Vidre
F, F, 6 ).
(KN) (kN) (KN) (degree) (KN)
DB1-15-NS 404 475 255
DB2-15-NS 421 500 264
DB3-NT-NS 410 483 260
DB4-15-FS 414 324 92 262
DB5-15-WS 414 488 262
DB6-NT-WS 419 494 264
SRC1-00 982 688 384
SRC1-50 941 659 368
SRC1-25 1094 174l 766 230 428
SRC1-17 982 688 384
B-H1 1703 2724 40.7 1111
B-H2 1810 2907 40.0 1164
B-H3 1995 2826 39.0 1256
B-H1-IS 1698 2766 1718 40.7 1107
B-H2-IS 1813 2849 40.0 1165
B-H2-NA
B-H2wW2 1810 2907 40.0 1164
B-H2W3
B1-35-STD 896 3360 750 658
B1-80-STD 890 4125 750 47.2 653
B1-80-STF 785 4125 662 576
SRC
(V) prop
) | G 1 O | ) am
(kN) (kN) (kN) (kN)
DB1-15-NS 255 429 391 1.10
DB2-15-NS 264 438 409 1.07
DB3-NT-NS 174 260 433 396 1.09
DB4-15-FS 262 436 414 1.05
DB5-15-WS 262 436 398 1.09
DB6-NT-WS 264 438 430 1.02
SRC1-00 384 765 772 0.99
SRC1-50 381 368 749 861 0.87
SRC1-25 428 809 877 0.92
SRC1-17 384 765 923 0.83
B-H1 758 1111 1869 2423 0.77
B-H2 772 1164 | 1936 2399 0.81
B-H3 761 1256 | 2016 2109 0.96
B-H1-IS 758 1107 1865 2256 0.83
B-H2-I1S 772 1165 | 1937 1972 0.98
B-H2-NA 772 1936 2217 0.87
B-H2W2 1158 | 1164 | 2322 2281 1.02
B-H2W3 1544 2708 2605 1.04
B1-35-STD 1643 658 2301 2399 0.96
B1-80-STD 1091 653 1744 2183 0.80
B1-80-STF 1091 576 1667 1947 0.86
Average Valug| 0.95
Standard Deviation| 10.9%
Coefficient of Variation| 11.5%

11

R R
1 RC Strut-and-Tie Model
by
=
] h
4 , e - L 9
< <4 P v
@
—
(b=b,) b,)
2 2
o ]
A b
/ At’l :(b_bf )XW.\

o z
< 5

i 7
Z< p A =b,xw
é / c2 f s
/] < v

\4 7
(b)
2

Node

(4]



jd

kN

L oad

wy = weos 1, sin
wicosO /
} /‘ Fus 1, sinf
1000
—e— Ultimate L oad /
800 /
/
>~ \/-’
SRC Deep Beam VN
600 — /. D
Wtizd’ [ —— Ly
7
d, s %
‘v > N
400 -
Ly
RC Deep Beam
200 F\
0 . . ,
0 10 15 20 25 30 35 40 5 w Wt
S
Displacement mm
SRC RC - [10]
). ),
ACI 318-02 SRC AISC LRFD-99
Ay Ap A" b fS S s b
l Aw fis
Az/ A‘_, Ay .fuzr] fm.’ W Ws 0 v
(). =067,.4,
B, 04 B. 06
h l e
Ey = farAer * oo
_fw,=2d, il l
£,
Fy =40, t 4,1,
E,
F, = fud,
(V,, )w =min Fusing Fytand F,,
! ,
SRC Vo = W), +07),
6 SRC

12



(8P 200kN

(b) P 600KN

(P 816kN

1 SRC DB2-15-NS
[10]

(b)

3 SRC DB1-15-NS
[10]

2 SRC DB1-15-NS
[10]

13



