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Experimental study on mechanical behavior of SRC deep beams

LR

*iffﬂlkF"* =& 87

A 4F AL FE R

R

%p”%digé % ] 4w F 4w 5
2 (Stedl Reinforced Concrete, SRC)
- A SR R Y B sk k4F 3 SRC
&Erﬁ,?g,ﬂ—:, T S
a‘{ﬁ;t £ & ;}——%HJ 55 68 g4 4Tz
ﬁo 1E 2 EERFER G OOFR 2V E
(Ln/d LR r&%iﬂ”‘v!’“ﬁ 2
R RBER > APy H M SRC FE
RC /F#&iog 3 4 i iv* (Tie-Arch
Action) - & §_d * 4% ¥ o973 &> SRCIE
Wy et ES 40 RIZIREDT T
“?‘“# e @ AR R P %2 RC
«r%’ﬁaﬁii%'r%‘—%jé MR feoo M
AL FE Rt T s
4 vt SRC (REZ T n B T &P
g2 ﬂ;& o 7 i#F > & SRCIF® 2 47 l4it
i%a’%P;%m&%%&$4%ﬁ
R R el R A ISR P R
A 5k eh A (T T oA B IRKR
Bg &7 SRCIFREF izechirlt o

B 4230 SRC /7% &%/#‘LL p s e
T ier P4 RRE L

‘mﬂ-_ 54'] \‘Fé rﬂ
F ?’E oW m;

Abstract

An  experimental  program is
conducted to study the mechanica
behavior of steel reinforced concrete
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(SRC) deep beams. A total of seven SRC
beams and one ordinary RC beam were
tested with vertical monotonic load to
study the tie-arch action of SRC deep
beams. Mgor parameters studied include
the influences of the shear reinforcement,
the shear stud and the span-to-depth ratio.
Experimental results showed that the
shear capacity of SRC and RC deep
beams are mainly controlled by the
tieearch action. However, due to the
existence of sted shape in SRC deep
beams, the crack pattern and failure mode
are significantly different from those of an
ordinary RC deep beam. Test results also
revealed that application of shear stud on
steedd flange and web has little
improvement on the ultimate shear
strength. However, the use of shear
reinforcement and shear stud on the steel
web is found to be helpful for improving
the ductility of SRC deep beams.

Keywords : SRC Deep Beam, Span-
to-Depth, Fuilure Mode,
Tie-Arch  Action, Shear
Strength, Ductility.
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Dimensions
Cross
Specimen Length Stedl Shape
Span-Depth | Section
Designation
L, Ratio BxH dxbyxt,,xt;
(mm) (mm) (mm)
SRC Ordinary Beam
B-15-NS* 1850 6.2 200%350 |198x99x4.5x7]
SRC Deep Beams
D1-15-NS*
D2-15-NS*
D3-15-FS*
600 2.0 200%350 |198x99x4.5x7]
D4-15-WS*
D5-NT-WS*
D6-NT-NS*
RC Deep Beam
D7-15-RC 600 2.0 200%350 -
4= SRCFE¥ & RCIER#M2 B 4 A
Ultimate Strength
Specimen Designation
(Po)vesr (Vu)rest
(kN) (kN)
SRC Deep Beams
D1-15-NS 781.9 391.0
D2-15-NS 817.3 408.7
D3-15-FS 828.6 414.3
D4-15-WS 796.5 398.3
D5-NT-WS 860.6 430.3
D6-NT-NS 771.9 396.0
RC Deep Beam
D7-15-RC 380.9 190.5

™ =
Material Properties
Specimen Stedl Rebar Stirrup Concrete
Designation F, F. F, F, F, F, f,
(Mpa) | (Mpa) | (Mpa) | (Mpa) | (Mpa) | (Mpa) | (Mpa)
SRC Ordinary Beam
B-15-NS* 325 450 387 568 407 559 24.8
SRC Deep Beams
D1-15-NS* 233
D2-15-NS* 245
D3-15-FS* 239
325 450 387 568 407 559
D4-15-WS* 239
D5-NT-WS* 24.2
D6-NT-NS* 23.7
RC Deep Beam
D7-15-RC - 387 | 568 | 407 | 559 235
#m SRCEFREMZ =B ibipdem
Yielding Ultimate
Specimen Displacement | Displacement ;:(?E'I:/e:::‘; Displacement*
Designation D,V DU _ D Ductility Ratio
m=",
(mm) (mm)
D1-15-NS 41 24.9 6.07 1.33
D2-15-NS 34 19.6 5.77 127
D4-15-WS 49 36.3 7.41 1.63
D5-NT-WS 4.0 26.5 6.63 1.45
D6-NT-NS 39 17.8 4.56 1.00

*RLfRL R R 2 A by A Bl DE-NT-NS:E 88 2 =4 dr {1 4p feehnt 8o

234 D3-15-FS =4 T 2 EE -
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