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TEST OF REINFORCED CONCRETE DEEP
BEAMS

Abstract

In this study, twelve reinforced concrete deep beams were tested. The main
variables studied are the shear span-to-depth ratio, compressive strength of concrete,
and parameter of horizontal and vertical stirrups. An analytical method for predicting
the shear strengths of deep beams is also proposed in this study.

The test results indicate that shear span-to-depth ratio is the most important
parameter on the shear strength of deep beams. The larger the shear span-to-depth
ratio the smaller the shear strength of deep beam is. The shear strengths of deep
beams with horizontal and vertical stirrups are larger than those of deep beams
without stirrups.

Keywords : deep beams; shear strengths.
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# 1 #FMWFwF # (Specimen details)

wFams | f/Pa) [ | (m) | a(m) | a/d | 148 | kTES | £E S
1 31.03 550 300 1.11 2-15 - -
2 31.03 350 200 0.74 2-15 - -
3 31.03 250 150 0.56 2-15 - -
4 31.03 550 300 1.11 2-15 3-#3 -
5 31.03 450 250 0.93 2-15 3-#3 -
6 31.03 250 150 0.56 2-%5 3-#3 -
7 31.03 450 250 0.93 2-%5 - -#3
8 31.03 350 200 0.74 2-%5 - -#3
9 31.03 250 150 0.56 2-%5 - 1-43
10 31.03 550 300 1. 11 2-%5 3-#3 -#3
11 31.03 450 250 0.93 2-%5 3-#3 -#3
12 31.03 350 200 0.74 2-15 3-#3 1-43

F 2 Ay 521

# (Properties of reinforcement)

4 55 5Lk FORR A %
#3 390 MPa KT8 R EF 8
#5 374 MPa e 4 5
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# 3 R4 2 148 (Properties of concrete)

By Ty k| kA PR LI N ik LA 4

30 MPa 31.03 MPa 0.41 100 mm 25 mm 2344 kgf/m3

# 4 5k % % (Test results)

L i f/ B NS - R, Vo tes
a/d | RS

%% | (MPa) S E R E R ECOEEGS
1 [31.03 | 1.11 | 245 | - - | 266.56 | 133.28 | ¥ 4 mi
2 [31.03]0.74 245 | - - | 350.84 | 175.42 | ¥4 B
3 |31.03)0.56 | 245 | - - | 401.80 | 200.90 | ¥4 %
4 [31.03| 1.11 | 2-#5 | 3-#3 | - | 284.20 | 142.10 | ¥ 4 pik
5 |31.03]0.93 | 2-#5 | 3-#3 | - | 342,02 | 171.01 | ¥ 4 pik
6 |31.03|0.56 | 2-#5 | 3-#3 | - | 454.72 | 227.36 | ¥ 4 R
T [31.03]0.93 | 2-#5 | - | 1-#3 | 323.40 | 161.70 | ¥ 4 Bt
8 [31.03]0.74|2-#5 | - | 1-#3 | 354.76 | 177.38 | ¥ 4 pk
9 |31.03]0.56 | 2-#5 | - | 1-#3 | 363.58 | 181.79 | ¥ 4 gk
10 |31.03 | 1.11 | 2-#5 | 3-#3 | 1-#3 | 301.84 | 150.92 | ¥4 #Li%
11 |31.030.93|2-#5 | 3-#3 | 1-#3 | 330.26 | 165.13 | ¥4 £k
12 |31.03|0.74 | 2-#5 | 3-#3 | 1-#3 | 410.62 | 205.31 | ¥4 B

# 5 |3+t ¥(Experimental verification)

=L a/d ]\ J: a_r_,_g.: Vi e Vivcate (kN Vv test /Vov,calc
. ol s (N | acl g | Lu® | ACIR$ | Lu%
k(2] | (161 | » (2] | £ [16]
I | tit| - | - [133.28| 8l.25 |118.49| 1.64 | 1.12
2 | 0.74| - | - |175.42 | 96.86 | 146.11| 1.81 | 1.20
3 1056 - | - [200.90| 10114 [160.71| 1.99 | 1.25
4 | 111 [3#3] - |142.10 | 10156 [125.97| 1.40 | 1.13
5 10.93|3# | - |171.01| 10550 | 146.34 | 1.62 | 1.17
6 | 0.56 | 3-#3 | - |227.36| 105.50 |250.03| 2.16 | 0.91
7 093] - [1-#3|161.70 | 105.50 |142.88| 1.53 | 1.13
8 | 0.74| - |1-#3|177.38 | 105.50 | 151.75| 1.68 | 1.17
9 |0.56| - |1-#3|181.79 | 10550 |161.35| 1.72 | 1.13
10 | 111 |3-#3 [ 1-#3 | 150.92 | 101.56 | 130.24 | 1.49 | 1.16
11 | 0.93|3-#3[1-#3|165.13 | 10550 | 157.55| 1.56 | 1.05
12 | 0.74 | 3-#3 | 1-#3 | 205.31 | 105.50 | 183.31| 1.95 | 1.12
AVG | 171 | 1.13
cov | 0.13 | 0.08
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