%28 % A1 rHAMFE TEFR Vol. 28 No. 1
2011 % 3 A Journal of Architecture and Civil Engineering Mar. 2011

NEHES:1673-2049(2011)01-0053-05

AKRIPERE L RORENE

FELELFDFLROF?

(1. MRS PR 5 TR L M 2251275 2. BT RY HARIEERE, Bl 200092)
WE: RN\ ESHFEFOR T 5 BB 7 X2t 4 AREE 500 MPa 4R fh 49 K4k ¥ & st £ F i
AT HBXE N XA AR R, T b R Moy 24 SR, & 6 5 9 24 R4k
Bkt £ AR R I T XA R B R R I AKX AR R E R B
RIEHRBELZRXBER FRRYPERELZRETHETALHEN, 2HEREAN RE
500 MPa 4R # 49 K AR 47 & st £ R R U R R AR 55 538 4R A st sk £ LK AR R L A2 £ B F AR R R
AT . RAELIMHFGRABETERR . EAFANLER; R FEAATCRE L HRITAL)
(GB 50010—2002) 2F K 44 B it £ F AT 2L 450 B I SL1F 20 69 it H 883 K T sS4,
KER A RELE, KRB E; LB TE  HBXE L %RE
RESHES:TU3TS. 1 MEARER A

Experiment on Crack of Thick-cover Reinforced Concrete Beams
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(1. School of Civil Science and Engineering, Yangzhou University, Yangzhou 225127, Jiangsu, China;

2. School of Civil Engineering, Tongji University, Shanghai 200092, China)

Abstract: 4 thick-cover concrete beams reinforced with 500 MPa steel bars were tested under two-
point symmetrical concentrated static-loading to observe the details of crack development on these
beams and investigate their cracking characteristics, meanwhile, combining the existing test data
of 24 thick-cover reinforced concrete beams, the revised calculation formulas for crack spacing and
crack width were suggested. Furthermore, based on the test results of the concrete beams with
skin reinforcements or stirrups, the design recommendations were proposed for crack control of
reinforced concrete beams with thick concrete cover. Analysis results show that the cracking
behavior of the thick-cover concrete beams reinforced with 500 MPa steel bars is similar to that of
the common reinforced concrete flexural members, but under the state of serviceability, the crack
widths of these beams are usually larger and can’t meet the demands of code. The calculated crack
widths of thick-cover concrete beams using the formulas adopted in current Chinese Code for
Design of Concrete Structures (GB 50010—2002) usually exceed the experiment crack widths.
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Fig.1 Loading of Specimens (Unit:mm)
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Tab.1 Parameters of Specimens

R | 1/ T [msrmy | mmE
b/mm |h/mm|L/mm

45 | MPa FIEE/mm | Q5 | @5

CB5-1{34.01| 251 402 |4 000 59 2925 |@10@100

CB5-2(34.01| 303 454 |4 000 56 2932 | @10@60

CB5-3(56. 16| 255 406 |4 000 59 3925 | PLO@60

CB5-4(56. 16| 254 403 |4 000 57 2932 | @1O@60
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Tab.2 Measured Mechanical Property Indices of Steel Bars
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Tab.3 Comparisons Between Measured Values and

Calculated Values in Reference [1] for

Average Crack Spacing

LR TR {%/mm & /mm 0 s (e !
CB5-1 179. 10 215.10 0.83
CB5-2 168. 35 216. 20 0.79
CB5-3 153. 59 182. 58 0. 84
CB5-4 148. 77 190. 78 0.78
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Fig.7 Comparisons Between Measured Values and
Calculated Values in Reference [7] for

Average Crack Spacing
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Fig. 9 Comparisons of Side Crack for

Specimens with and Without Stirrups
AT SRR SE BE IR 0 I P R T S

X FHRYPZEE 40 mm<<c<<65 mm A H
TR BE 1 5 3 AT R BE £ 25 M B ) 22 X
THEAC A - 35 SR 4 T 3 3 i K X T <> 65 mm 1Y
PO TRBE 158 i T ALV RLE BRI =65 mm f
B HHRE S S M) & 8 s X T c=>40 mm (14
TR B - B2 L B TE T B (D T3 19 1 2 42 ]
IR 5 G 45 R W) G B 4 IR B - S5 F Tt A e it
57t T45 7 ) (CCES 01—2004) HrJ7 ik 55 14 45
38 f /N 5 24 c=>65 mm B, — S0 U0 S L E S
A IR EI = 1.5,

()RR BE + PR 4 2 v I 3R 2 B 3 e A 23
AR TEIE . BRI ZE R T 50 mm i 76 F
P A0 BT RS2 RO B 2 A5 1A 3R 2 AT Y
T AR AN L /N T 0. 01 A 9 BT 52 5 IX B AR 47 J2= 19
1T AR AR AT 3 2 4 75 14 1) BE AN WK F 150 mm,

(A0 i A 1) %ok 28 % ] A — R B2 W 126 G 2
Fi 4 51 [ B P LA /) 2R 4 () B 5 DA TG 328 39 4% i 5 4%
7R DRSNS

S % Lk

References:

[1] GB50010—2002, i % + 4533t M S

GB 50010—2002,Code for Design of Concrete Struc-
tures[ S.

SL/T 19196, /K TR & + 45 M sit MLl S].

SL/T 191—96, Design Code for Hydraulic Concrete
Structures[ S].

FE WA RO R AR 2 B A TR B 52 A s
P i 50 W o )], K% ¥ LK 2% 24 4l 1993, 33
(5):566-575.

WANG Qing-xiang, ZHAO Shun-bo. Research on

L3]

Crack Control of RC Beams with Large Concrete Cover
[J 1. Journal of Dalian University of Technology,
1993,33(5) :566-575.

4] A RO Z WA TR EE L 52250 R4 T iy ik

[5]

L6]

L7]

[8]

L9]

[10]

[11]

[12]

[13]

[14]

mFsE[J]. Kid THE . 1985(6) :52-55.

TONG Bao-quan. Research on Cracking Behavior of
RC Beams with Large Concrete Cover[]J]. Port &
Waterway Engineering,1985(6) :52-55.
HOGNESTAD E. High Strength Bars as Concrete
Reinforcement, Part 2. Control of Flexural Cracking
[J]. Journal of the PCA Research and Development
Laboratories,1962,4(1) :46-63.

KAAR P H,MATTOCK A H. High Strength Bars as
Concrete Reinforcement, Part 4; Control of Cracking
[J]. Journal of the PCA Research and Development
Laboratories,1963,5(1) : 15-38.

CCES 012004, {5t + &5 i A 1 835 i T 45
[S].
CCES 01-—2004 , Guide to Durability Design and Con-
struction of Concrete Structures[ S].

CLARK A P. Cracking in Reinforced Concrete Flex-
ural Members[ ] ]. Journal of American Concrete Insti-
tute,1956,52(8) :851-862.

CHI M, KIRSTTEIN A F. Flexural Cracks in Rein-
forced Concrete Beams[ ] ]. Journal of American Con-
crete Institute,1958,54(4) .865-878.

JEAE b YR B - A A AR TR E MO g [R5 KA
fi 4t , 2004,

GU Xiang-lin. Basic Principles of Reinforced Concrete
Structures| M ]. Shanghai: Tongji University Press,
2004,

TR AR BE LM PF PR R FIWI LM ], B
A0 AL LA B R AL, 1986,

Ding Da-jun. Resistance Cracking Moment, Crack and
Stiffing Effect in Reinforced Concrete Members[ M ].
Nanjing : Nanjing Institute of Technology Press,1986.
JpNAR L AR B AR TE A 2R 2 AN A TR B L
PR g% R I RE 08 AR B B g L) a0 45 M A= Ak,
2009,30(1) :62-67.

SU Xiao-zu, LI Zhi-hua, ZHAO Yong., et al. Experi-
mental Research on Crack Width and Stiffness of Re-
inforced Concrete Beams with Skin Reinforcement
[J]. Journal of Building Structures, 2009,30(1);62-
67.

EN 1992-1-1: 2002, Eurocode 2: Design for Concrete
Structures. Part 1-1: General Rules and Rules for
Buildings[ S].

MAKHLOUF H M, MALHAS F A. The Effect of
Thick Concrete Cover on the Maximum Flexural
Crack Width Under Service Load[]]. ACI Structural
Journal,1996,93(3) :257-265.



