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Effects of Flexural Confinement by Shear Reinforcements

Byung-Ho Kim*, Hee-Chang Eun

** and IlI-Gyo Suh**

ABSTRACT

The objective of this study is to present a design method of over-reinforced concrete beam confined by shear
reinforcements. Fourteen reinforced concrete beams were tested with the variables of the amount of longitudinal

bars. the spacing of shear reinforcements. and the shear-span ratio. It was observed that the confinement of
core concrete by shear reinforcements led to the enhanced flexural capacity and ductility. Comparing the
experimental and analytical results and grasping the confinement effects of shear reinforcements. this paper

illustrated the validity of designing over-reinforced concrete beam.

Key words : Shear reinforcements. shear-span ratio. core concrete. plastic rotational capacity
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Table 1. Summary of specimens

. fy
specimens | of /emd) 4 Ps w
U10-3.7 0.014 | 0147
B10-3.7 4960 0.007 | 0014 | 0.448
B5.5-3.7 ) (3-D13) | 0.026 | 0.448
B5.5-2.5 026 | 0335
B35-3.7 0022 0.041 | 0.448
B3.5-2.5 4.710 ( 4-.D 19 0.041 | 0.293
010-3.7 0.014 | 0530
05.5-3.7 0.0% 0.026 | 0.530
05.5-2.5 4.710 (2;15 19 0.026 | 0396
03.5-3.7 4.540 2D 22; 0.041 | 0530
03.5-2.5 0.041 [ 0346
MOI10-3.7 0.03 0.014 | 0610
M05.5-3.7 4,540 ( 4_b 99 0.026 | 0610
M03.5-3.7 0.041 [ 0610

AVZ W37, 2.5

Az w2 A0, 5.5, 35em)
U : a2

B : #¥3ay

L 0 : THdAIY

MO : S Iu)

Table 2. Mechanical properties of steels

bar yield strength sFrain at r\nz:ilﬂlguss
( kgf/em®) | yield(%) ( kgf/em?)

D10 4.070 0.199 2.04 x10°

D13 4970 0.252 1.95%10°

D19 4.650 0.243 1.6x10°

D22 4570 0.235 1.62x10°

8 3.120 0.170 1.83x10°
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Fig. 1. Details of specimen{unit=mm).
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Fig. 2. Loading and measurement equipment
(unit=mm).
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over-reinforced concrete beam.
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Table 3. Summary of test results

Moment at M, (tf - m) Disp.
specimens yielding ductillity

M, Analy. | Exp. Exp./| - ratio

(tf - m) Anal. | (¢ 4)

U10-3.7 44 498 1499] 1.00 | 604
B10-3.7 10.1 996 [104| 1.04 1.59
B3.5-3.7 10.4 1032 1107 1.04 | 319
B35-25 10.6 1032 [11.2] 1L.08 5.1
B35-3.7 10.4 11.27 | 11.4] 101 56
B35-25 111 11.27 1 122] 1.08 5.93
010-37 12.0 1144 {121 106 1.42

055-37 11.4 11.44 | 11.8] 1.03 1.48
05.5-2.5 12.2 1144 [ 128 L12 1.39
035-37 11.2 121 {126] 1.04 | 526
035-25 11.4 121 [134] 11 59
MO10-37 - 1098 | 124} 113 1.18
MO-5.5-3.7 11.7 123 11297 1.05 1.3
MO3.5-37 12,4 131 | 133] 1.01 51
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Fig. 6. Effects of shear reinforcement spacing.
(a/d=3.7)

H2E A@AE ¥%5 g% E2E deoly P
£ L2 ¥ WY Y5aANE BFT Qo

322 ¥ oY

Fig. 6b)olt Ad2 143} ¥ A4 BAE Yg
Wl Aoz A2 BAFE o Agshes
THEHOMGY AF FYo] s} FAIZol P
Ega7] olddl ¢F& ZaYEY ¢ 9 A
QY w3 AFE BATh o] 2PN FHZ Fo)
BETE 82 Asleo] AA2 o) F&4F
¥ 92 F7hehs BEE Bolx gk 53, B3
T B A A2ET gy ¥ A48 gusy)
AAME F2HZ BAE D/B(=35m) olstE vz
€ 297t Ada ALEED. Fig 622 %H Agdaz
o2 383 75 49 FRHEZ 22 Ao 8
s d¥e 25 594 & Yok AlRgo

33 =8

ru

U 728 23209 NS

Fig. 7 +&¢ ANAZ B &35-43 gA9
T5d Fof FIYE 9 FAZY AT ey
Atk ZE AIFAAN 25 38 ZaE ue
A AAE IEEaEY Fo TAYEE AY
Hed Age 2Ach a8y g8 gade v
AIAFE Sol ZAEL T % WPFAE
Holx gk



HTHHEZOl o & 75 &

D Yaagareoenet 4D
2 3 Yo oo oo o
> £.2008 R P

EID

1 R m
— =~ lcaorastecson g
=z | 8- evere star d o croEe 20 =
e | — owem sandarsredarom| - <
s - skan dreraETwt mg

k) L1
Yadrod rerioosmt
@ SHrpd e o L)
o DT
eom  \ i
o SRS SR S S o)
s aw’?
FOL s A <
K am g
@
of £ - - - - - e e e an
—— ey Lii1))
stg- - - - - -0~ alrae ¥ar d O DY
— oere s d coirs oo D
~#~ sran d rertocamert
o] 0
) 0 D D Q I 9] T
Menycrirmd

b) 03.5-3.7 specimen

Fig. 7. Load- deflection and -strain curves.
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Fig. 13. Equivalent stress block of confined core
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