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Abstract: The experiment on the shear behavior of four large-size reinforced concrete multi-ribbed
thin web beams under concentrated loading was carried out, the force processes of bearing
capacity, cracking load, failure characteristic and shear capacity were comparatively analyzed.
The results indicate that the force process of bearing capacity and failure characteristic of the
multi-ribbed thin web beams is similar to that of normal beams with web reinforcement. The
cracking load and ultimate load of the specimen with precast floor are larger than specimen
without precast floor. The flexural stiffness and overall operating performance of the specimens
are improved by precast floor. Through the analysis of shear capacity of four specimens’
experiment values and failure characteristic, it is obtained that whether the shear stirrup be fully
utilized, depends on the location and the angle of diagonal crack to a great extent. The comparing
of ultimate shear capacities of experiment values and the calculated values according to various
code provisions indicate that due to the main factors of code in some countries on different levels,

the calculated values of shear capacity are not the same. The measured-to-calculated ratio of shear
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capacity is minimum by Chinese code and Germany code, and the ratio is maximum by American

code and United Kingdom code.

Key words: reinforced concrete; multi-ribbed thin web beam; shear behavior; cracking load; ulti-

mate load; failure characteristic
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Tab.1 Basic Parameters of Specimens
I B/ R e/ | VS e/ | RS e/ | MR B/ | AR | N B | R R 4%
N R i} 3 T B | BERI | R/ %
mm mm mm mm mm ,%EL”F/ mm ﬁ/% %’ H & /kN
ML-1 2 300 1100 2 100 100 500 456.5 2. 30 4. 60 0.142 1.075 6 16. 60
KXB-1 2 300 1100 2 100 100 500 456. 5 2.30 4. 60 0.142 1.075 6 19. 34
KXB-2 2 300 1100 2 100 100 700 656. 5 1. 60 3. 20 0.142 0.747 9 23.24
KXB-3 2 320 1 140 2120 120 700 656. 5 1. 60 3.23 0.148 0.623 3 26. 25
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Fig. 1 Plane Layout, Dimension and Reinforcement of Specimens (Unit: mm)
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Tab.2 Experiment Results of Mechanical

Properties of Concrete

- BOHIREE L | SEP LR | RO TR | R/
MRPEESER | MREE/MPa | fE/MPa MPa
ML-1 C35 36. 87 24.66 2.29
KXB-1 C35 37.36 24.99 2.31
KXB-2 C35 140. 62 27.17 2.42
KXB-3 C35 41.40 27.69 2.44
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Tab.3 Experiment Results of Mechanical

Properties of Reinforcing Steels

FZ3 i3 iy iF fH 22 L H A
T p— AR/ | Ja AR /| W BB E /| S A R/ | B A e/

mm MPa MPa % GPa
HPB300 6 297.09 503. 64 27.3 210
HRB400 6 476.76 662.08 21.7 200

AL
| HRB400 | 12 483.12 576. 49 30.6 200

A A
HRB400 | 25 433.51 587.97 25.1 200
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Fig.2 Layout of Deflection Measuring Points (Unit: mm)
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Fig. 5 Crack Distributions of Specimens at Collapse State
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Fig. 6 Crack Patterns of Specimens at Collapse State
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Tab.4 Experiment Results of Specimens

. S e g TR | R OT RN | BCRATEC | MRBRBYRL ) | ERIRLE | TR .

WEGS | M ERESEEE /mm | 5 B/ mm | BT 5 L & Po/kN | % Pu/kN | Pu/kN ou/MPa | £ 0/C> | SR /mm &N/
ML-1 100 500 2.30 56. 85 77.81 212. 80 2.331 38.66 1.35 B R ik IR
KXB-1 100 500 2.30 90. 58 119. 94 272.54 2.985 30.97 1.41 B FE IR
KXB-2 100 700 1. 60 133.92 159. 91 332.97 2.536 35.75 1.82 oY JE B
KXB-3 120 700 1.60 106. 10 117. 47 281. 85 1.789 53.45 2. 14 PIRiRTE
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Tab.5 Main Factors of Code in Different Countries
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Tab. 6 Experiment Results and Calculated Results of Code of Shear Capacity in Different Countries kN
K i Ve \% \& V. Vs Vs Vs
ML-1 212. 80 162. 35 102. 64 183. 24 120. 88 153.98 135. 31 144. 31
KXB-1 272.54 163. 08 103.02 184. 80 121.18 153.98 135. 65 144.78
KXB-2 332.97 282.55 151. 64 280. 60 165.61 221. 44 173. 49 204. 59
KXB-3 281. 85 322.90 169. 66 321.83 177.70 221.44 185. 08 221.41

TE Ve FHUST ARG S AE sV Do op S A0s Ve S SE TR M T 30085 Ve Do 0 I LS 5918 Vo SR 3 TR R 30 5 Vs S B BV
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Tab.7 Measured-to-calculated Ratios of Shear Capacity of Specimens
N CE TR Ve V1! Ve V! Ve Vs'! Ve Vi! Ve V3! Ve Vs VepVi!
ML-1 1.311 2.073 1.161 1.760 1.382 1.573 1. 475
KXB-1 1.671 2.646 1. 475 2.249 1. 770 2.009 1. 882
KXB-2 1.178 2.196 1. 187 2.011 1.504 1.919 1.628
KXB-3 0. 873 1. 661 0.876 1. 586 1.273 1.523 1. 273
A 1.258 2. 144 1.175 1. 902 1.482 1.756 1.564




EAMFE TRFR

2014 %

WM A R AT 2R e g I BB BIF 58 Z BT - 2
A A A ) A B 2 0 ORI B 49 7
RBE 1 L BN 7 IR EE LB i LE ) (J TG D62—
2000 i o~ AT P R TH5

S 2% Lk :
References:
[1] JGI/T 207—2010, 3& fo 45 1R #5F 1 25 0 B 3 45 b B AR

[2]

[3]

[4]

[6]

MARLS].

JGJ/T 207—2010, Technical Specification for Assem-
bly Box Concrete Hollow Floor Structure[ S].

JGI/T 268—2012, B &g 1 Bk £ =5 0 1 o £ R ML 7R
[S].

JGJ/T 268—2012, Technical Specification for Cast-in-
situ Concrete Hollow Floor Structure[ S].

gk TR M, B A A TR BB L TR A R SR
Loy AR # ) W ()], 3B 30 K 2 = 4. 2005, 27
(1):48-52.

ZHANG Chuan, ZHANG Bai-sheng, HUANG Jian-
feng. Investigation on Shear Strength of Reinforced
Concrete Beams Without Web Reinforcement [ J .
Journal of Chongqging Jianzhu University, 2005, 27
(1):48-52.

T #&HEOBCRES. E T R 5T R
T3 A BT KA K i B 45 38 J . 2010, 30 (4) 2 90-
94.

YU Lei, CHE Yi, SONG Yu-pu. Comparison Among
Shear Design Formulae in Different Codes for Beams
Without Web Reinforcement[ J ]. Advances in Science
and Technology of Water Resources,2010,30(4) :90-
94.

GB/T 501522012, W #E + 45 #9350 Jr A e[S .
GB/T 50152—2012, Standard for Test Method of Con-
crete Structures[ S].

AT X ML E FR S S A A A ISR T TR e

L7]

[8]

L9]

[10]

[11]

[12]

[13]

[14]

T RH R I [T, A 2E . 2013, 26 (6): 73-
79.

ZHANG Jian-ren, LIU Bin, WANG Lei,et al. Test on
Shear Behavior of Diagonal Reinforcement RC Beams
with Corroded Stirrup[J]. China Journal of Highway
and Transport,2013,26(6) :73-79.

Tilaes B2 3, SESROR. SN IR EE LA S R S
X MO SRR T b E A B iR, 2014, 27
(4):46-54.

XIANG Yi-giang, CHENG Kun, WU Qiang-qiang.
Research and Development on Analysis of Reinforced
Concrete Members Subjected to Combined Bending,
Shear and Torsion[J]. China Journal of Highway and
Transport,2014,27(4) :46-54.

GB 500102010, {R & + 25 B HLVELS .

GB 50010—2010,Code for Design of Concrete Struc-
tures[ S].

ACI 318-08, Building Code Requirements for Struc-
tural Concrete(ACI 318-08) and Commentary[ S].
DIN 1045-1, Concrete, Reinforced and Prestressed
Concrete Structures. Part 1: Design and Construction
[S].

BS 8110-1:1997, Structural Use of Concrete. Part 1.
Code of Practice for Design and Construction[ S].

EN 1992-1-1; 2004, Eurocode 2: Design of Concrete
Structures. Part 1-1: General Rules and Rules for
Buildings[ S].

AS 3600-2001, Australian Standard for Concrete Stru-
ctures[ S.

JTG D62—2004 , 2 s il 1R 36E 4 K U0 Fy TR 46€ 4 4FF
W AELS ]

JTG D62—2004, Code for Design of Highway Rein-
forced Concrete and Prestressed Concrete Bridges and

Culverts[ S].



