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1. When you compute C in Sakino’s confining effect for rectangular section, you should
consider the only longitudinal rebars which have bent corners of shear reinforcement.
Figure 1 in attached Sakino’s paper shows that C is the minimum of C;. However,
please use the mean value of C; in this homework. Length, D, is the shorter side length
of the most external shear reinforcing bar.

2. Use axial load N = 0.20BDf,.’ = 0.20 - 350mm - 500mm - [l for all cases regardless
of presence of cover concrete so that all cases have same axial load for easier
comparison. In class, | taught a case for N = OkN but you have N = 0.20BDf,’ in
Homework #2.
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3. InKent&Park’s equation of &, = =70

in JCl handbook, f," is written in kgf/cm?.

3+0.29¢,’

Eq. (1.9) of Scott’s thesis states €gq,; = m if £, is in MPa. Another strain

€son Should be used together for confined concrete. The peak point of confined concrete
is computed with Modified Kent&Park model on p.17 of Scott thesis.

4. When you compute the volumetric ratio of shear rebars (p;,), concrete volume should be
the confined region inside the most external shear rebars. So neglect the cover.

Note on €ggy.
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1 Experimental Outline

Table 1 shows major variables of six RC beams. The variables were transverse reinforcement ratio and cross
section geometry. The details of reinforcement configuration are shown in Figure 1 and Figure 2.

2 Loading and measurement system

Figure 3 shows the loading system. Lower part of concrete block is fixed to the reaction floor using prestressing
bars and upper block is fixed to a steel beam. Lateral load is applied with a 3000 kN horizontal hydraulic jack by
cyclically incrementing drift angle. Two vertical hydraulic jacks are controlled so that 1) the upper concrete block
remains parallel to the lower block and 2) no external axial force exists during the loading.

Table 1 Specimen Specifications

. . 2nd layer
1st layer longitudinal L .
. longitudinal Transverse Reinforcement
reinforcement .
reinforcement
Yield Str. Yield Str. pw
No number number arrangement
(MPa) (MPa) (%)
1 900 5 none 4-U7.1 @100 700 0.46%
2 900 5 none 4-U7.1 @100 1400 0.46%
3 900 5 none 4-D10 @175 350 0.47%
4 900 5 none 4-D10 @175 700 0.47%
5 400 4 3 2-U7.1 @100 500 0.23%
6 400 4 3 2-U7.1 @50 500 0.46%

L: beam clear span length(2000mm), D: total beam depth (500mm), L/(2D): Shear span to beam depth ratio, f’.: Nominal concrete
strength, “4 ¢ 7.1@100” means that four legs of round shear reinforcing bars with nominal diameter of 7.1mm are placed at every 100

mm spacing, pw: shear reinforcement ratio. Use f "c:- in your homework
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Note: Dimension of two end concrete blocks is 1200x800x600 (mm). Concrete end blocks had shear reinforcement of 4 ¢ 7.1@100.
Figure 1. Arrangement of reinforcement for No. 1 as an example (Unit:mm).
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Figure 2. Cross section details of end span (Unit:mm)
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fﬂ@ﬁf@f Constant values
GO Depth D 500 mm
W E DR Width b 300 mm
AV —EE Copressive strength fc 30 MPa
FRRFREE Yield strength fy 350 MPa
area of long.
TR EE reinforcement As 506.7 mm2
Young's modulus of
AR R long. reinforcement Es 200000 MPa
a9 —tDOYIETEE Number of layers  Nlayer 6
Popovics Power PopN 2.713
Peak Strain Strain.M 0.002 I
A1 E FHAE Comp. strain [EHEgE — . _r 0.0005
Neutral axis depth FI3L#hRS 125.88
Element no. location g
EREBES Wi E 52 & (mm) \W/ S
n Yi strain_i
avo)—+EHR 1 208 0.000335
Concrete element 2 125 0.000004
U ;3 I 42 -0.000327
4 o8 -42 V)  -0.000658
5 -125 -0.000989
— 6 -208 J -0.001320
HEHER 1 200 0.000301
Reinforcing bar element 2 -200 -0.001287
71 (MPa)
stress_i
VY —hER 1 7.91
Concrete element 2 0.08
3 -— 0.00
4 0.00
5 0.00
6 0.00
HEHER 1 60.28
Reinforcing bar element 2 -257.48
BT E A& (mm2) g7 kN)
Ai Ni
25000 197.8
25000 2.1
25000 0.0
25000 ) 0.0
25000 0.0
25000 J 0.0
1013.4 61.1
1013.4 -260.9
BAEEKN) & 0.0
\J
Yi oment (kN m)
208 41.2
125 0.3
42 17 0.0
-42 | 0.0
-125 ) \j 0.0
-208 0.0
200 12.2
-200 AN 4 52.2
Moment & &HkN|] * 105.9
B ZE+D 0.00199
L -

SZ Tl B DREPLRINTOEEA. B FZEL TEREFAEOTSES0.

0.001
126.67
E
strain_i
0.000671
0.000013
-0.000645
-0.001303
-0.001961
-0.002618
0.000605
-0.002553

It 71 (MPa)
stress_i
15.48
0.31
0.00
0.00
0.00
0.00
121.05
-510.53

1 (kN)
Ni

Moment (kN m
80.6

245

103.5
209.6

0.00395




