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Design of Loading Device and Test Beam for Bending
and Shear Test of Concrete Beam

Zhang Tao
( School of Civil Engineering Wuhan University Wuhan 430072 Hubei China)

Abstract: Bending and shear test of concrete beam is one of the basic teaching content of civil engineering experiment
teaching. There are many bending and shear test schemes in bending and shear test of concrete beam and the layout and
support scheme of beam are changeable. The existing conventional uniaxial testing machine cannot meet the test requirement
of bending and shear test of concrete beam. In this paper a set of loading device which is suitable for bending and shear
test of concrete beam is designed. Combined with the conventional uniaxial testing machine the loading device can
implement integrated control and operation which can greatly reduce the installation workload and improve the test
efficiency. A group of test beams which can be used in the teaching of bending and shear test are designed. The test results
show that the test beams show ideal failure mode and the test effect is very good.

Keywords: bending and shear test; loading device; concrete beam; failure mode

1 N
o 2
‘ 13 3 ° ; \ N
N 4
o o 2000mm 300mm 900mm
o 400kg.
\ 2 T 3
2 T
45
o 4
o 5
o 6
2.0m 80mm ~
B 800mm o
2021 =06 -25
(1987 -)

e 60



No. 3 2021

3
1
g .
79
Lﬁ\g W o 100mm -
4 4 120mm- 150mm- 180mm- 200mm- 220mm 250mm
T
;
- R ‘L7 -
| ° ( Y GB 50010 —2010) *
1.1Im 100mm
" " 150mm.
1 2 3. 4 .
5 6. 7 . .
1 C30
HPB300 43kgo
6
2. 3 4 a,f,bx, =f A,
2 o A, £
F pb _bho _al‘fl) f; ( 1)
é[ P P
C N A
)X, ) s hy
LE?FM %:/2 a 1.0 ,
’fb = lf (2)
F/2 F/2 1+
ke,
£, =0.0033 = (f,, -50) x107° (3)
2 E,  Ea
0.0033;8, 0.8,
(2) . (3) (1) py 3.1%-
1 Do 0.2%
7 i h
0.45 — 0.45p,.,7 -
. /, Ponhg
f o
0.3%
o 1 3.
1
L/mm b/mm h/mm /mm p/ % a/mm
W -LJL 1100 100 150 1 xd6 0.24 /
W -SJL 1100 100 150 2 xdl2 1.9 /
W - CJL 1100 100 150 2 xdl6 3.4 /
J-XY 165 500 4.25 2 xdl2 1.9 100
J-JY 165 500 4.25 2 xdl12 1.9 200
J-XL 165 500 4.25 2 xdl12 1.9 400
(1) (W J ) o
(2) 1 xd6 1 6mm

e 6] -



Sep. 2021

WHUAP (1)
S

1A 12 " g 20

JL o
II | | | | | | | | |I g[gfltmws@ﬂmg[

11 12 106 °© 3 °

2525 25 0, | 25 (2)
100

PO l > L 1310; l > _(f?% 11

U P
P
PR 2 2 g 208 o 3 o
b
I| | | | | | | | | II gH 4@6@100@[ 00
I 12 HON 2012
2 0, | 25 2 0, | 25
o T N l@ =HaE ot
- T 0 "] = 22 150 -
z
(b) %100-
= "

ml_lw‘;‘m S
206
11 12 50

%J; T
AEEN I ECT |
L I2 R 25150 252‘01625 0,125 0 T \‘I\’ T i T
Po[ 300 { w | o [m{ 100 ] 100 ] 0 2 4 6 8 10 12
1100 } a1 22 AZE (mm)

SEBHLIEP o
YR T
2 2 R
50 :
P2 Pr b
‘%B 1 |
N —7 2012 g
100 & %04
100 [ 900 4[100 &
1100 20
(d) 10 /
3
0 T T T T T T
0 1 2 3 4 5 6

£ (mm)

62



No. 3 2021

5 I 2020 60( 3) :8991.
3 . J.
2010 19(6) :81-83.
4 . J
2021 15(1):1546.
’ 5 . J
° 2008 10:393-395.
° [§ .
I 2011 30( 10) :44.
7 -« )
1 . J. 2019 33:118419.
J. 2020 29(1) :133439. 8 1 GB500102010 S .
2 A » 2010.
( 43 )
Y AP21-AA201431R1) N N
6 7
6.1
Vw
VMU ° VMU
Vi
Vs 1 . CCAR25R4 25
Vi . S . : 2011.
s 2 Federal Aviation Administration. Amendment Nos. 16 4a 4b-0
6.2 25490 9140 Final Rule Recodification and new Part25 S . U.S:
U.S. Department of Transportation 1964.
3 Federal Aviation Administration. Amendment Nos. 129 2146 23—
21 2542 2744 2945 91445 and 121438 Final Rule
Airworthiness Review Program S . U. S U. S. Department of
; Transportation 1978.
v 4 Federal Aviation Administration. Amdt. No. 25435 Final Rule
; Harmonization of Various Airworthiness Standards for Transport
; Category Airplanes—¥Flight Rules S . U. S: U. S. Department of
Transportation 2011.
: 5 Federal Aviation Administration. AC259D Flight Test Guide for
Certification of Transport Category Airplanes S u. s: U S.
( 0.5 : Department of Transportation Federal Aviation Administration 2018.
6 .
’ J. 2012 30(5) : 458-462.
° 7 .
J. 2008( 15) : 1921.
° 8 .
6.3 . 2016 34(6) :90-94.
9 .
I 2019 30( 1) :4450.
10
J 2013(3) : 1244
{%’5&%?i’a%%?‘ﬁ%r‘i%ﬂ%7“3%5‘1%7&%ﬁ%}l’ﬁ\‘2?&’23’53‘25&3‘5%3‘255%3%3%‘ifﬁﬁ%ﬁ‘ﬁ?‘i%yﬂ%ﬂ%%’ﬁ%%ﬂ%%’ﬁ%ﬁ?i’ﬁ%ﬁ%%%g%7?%3%/3%?%3’5\3&
x .
ég: . bianjibu@ cess. com. cn  etbianjibu@ 163. com %j
% 10431 -85117100 %

S S SR SR A A A A A A A A

&

TEE

®

. . . . . . . - . - - . oy 2
A S S A A A A S A A A A A ‘%&%ﬂ&:ﬁ%@&@%&%

A



