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Experimental Research on Crack Width of Retard-bonded
Partially Prestressed Concrete T-beams

ZHOU Xianyan, FENG Xin
(College of Civil Engineering and Mechanics, Central South University of Forestry and Technology, Changsha Hunan 410004, China)

Abstract: In order to research mechanical behavior and service property of retard-bonded prestressed
concrete members, retard-bonded prestressed strands were made in two ways ( the prestressed tendons
wrapped with reinforced fiber plastic films and the PVC plastic pipe with grouting). Experimental research
and theoretical analysis of three retard-bonded partially prestressed concrete T-beams were carried out to
obtain the crack propagation and distribution pattern as well as the relationship between load and maximum
crack width under static loadings. Based on the experiment results, considering the effect factors of crack
width, the characteristic of test beams and national current specification, the calculation formulas of the
maximum crack width of retard-bonded partially prestressed concrete beams under static loading were
proposed, and the calculated results are identical with the test results.
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Tab.1 Prestressed strands for beam specimens
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Tab.2 Experimental mechanical behaviour of steels
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B mm f,/MPa  f/MPa /% E/GPa
LI 15.20 - 1860.0 5.6 195
HRB335 12.0 371.7 559.6 22.3 198
8.0 332.3 476.3 35.2 212
HPB235
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Fig.1 Beam dimensions and loading (unit: cm)
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Tab.3 Measured mechanical properties of concrete

PURSRBEE o iR PR £/

e Sen/ MPa fo/MPa ( x10* MPa) Rt L R
(b) RS-G&E/) 177 K]
9 48.67 - -
28 59.87 47.42 3.92 lm Fl2
90 65.23 54.46 4.11
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Tab.4 Experimental result of As, /¢, of retard-bonded
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partially prestressed concrete beams

ey fr & Aey/e,  Aey/e WM ARFM
L/2 0.64

RC-G
L/3 0.76
L2 0.78

RS-G 0.73 0.0316
L3 0.76
L2 0.63

RC-C
L3 0.78

e, XA (2) FIERIE . =0.4h,,
AT
Ae h, —x h, —0.4h,
e “h—x- 06h ° (4)
ARSI B 15 2] Ae /e, =0.74, W LLE
HIE SR 4 PEIEAAENY G, TS B ot EA
KUWTF .

(h, - 0.4h)E,
“T U 06hE ° (5)

B (B (JTG D62) " Hite iy A3k, B =
H R



60 VAR S T %528 %
w 1600 w |
= 1400 ¥ 2000 u =2000
;}388 glsoo glsoo 1
§ ot §1000 glooo 1
% 400 % 500 % 500
03 — . . . 04— — 0o +4
0 500 1000 1500 2000 2500 0 1000 2000 3000 0 500 1000 1500 20002500 3000
B/ e T A e TR e
(a) RC-GESHERE & (b) RC-G=4} 4 (¢) RS-GEHEMAL
2000 © 2 500
W =. =
§ #1500 B 200
= 2 & 1500
g glooo g L 000
% =500 % 500
0
0 0 500 1000 1500 20002 500 3000 % 1000 2000 3000 0 500 1000 1500 2000 2500 3 000
RPN ue PN e %‘ﬁ%ﬁ_ﬁiﬁ/ug
() RS-G=4 Ak () RC-CESTATEAL () RC-CEo AL
E7 ZHEWHENFNTSEERAREX R HZE
Fig. 7 Relations of strain of retard-bonded prestressed strands with common steel tendons
2 I 28 Rl % 4 07 3R B R A
e EEHCAS (9) 55T
=e +M/N 7
e=e, +M/Ny, (7) W, - 37995 0. (11)
. (b =b)h, (8) 0.28 +10p E,
Yrs T by N T B UEAS SO TF die R 4R 98 B I A ) IE

A,y 32 T TR 2 i v R -5 A AT A0 v T AR
MILLAE bpy he 3 BN 2R IXIRZR I TERE . R hy
DAy T 3 53 60 30 0 453 ) 1 A D ) T Y
S o
3.3 RAREZFEIHTELK

W LL AT SR, GORE SR o N AT TR
BEE O (PGB BT ) R I 2R T B
RABET LR AN

oo 30 +d
Wy = €6 T2, 9
£ EN0.28 + 10p ©)
l.4n,d, + n,d,
= = = 1
! (nl +n2>dc ’ ( O)

K, C % BIRBE - 55 90757 IOORS 45 R Ak X 24 4% (1)
RWBEL n GRS EE N, 1 AREL; ny Rt Y
RN AR EL d, S BN 7 i SRR E AR, HAUE
AT FE TN ST 755 () A B DR A 5 dy A 38 A ) 49 A
M EAR s d, R TN T 5 58 9 A 1 6 A AR, d. =
n.d

%LJJW%EB%EE%%%%\ﬁ@ﬁ%%
WAL, d, R s2hn XA 58 s AN Al ) A PR ELAR . TR
VAN 2 AE R

Wtk e E AT, R E AT (D
(JTG D62) A AFIA B IE#Y 23 it 5 R 4
F o TN I TR B L B A B R R AR ST, JF S SEIAE
PEAT BT, TEE R ILE S, Kb W KR EBIE
AR MRRREETEE, W R AITH
AR ORRAE SEREA, Wi s B A8 T8 S L
x5 BRANETEENTEESINER
Tab.5 Calculation and experimental results of

maximum crack width

o M/ W W W/ Wi W,
R N Y
87.62 0.167 0.132  0.15  0.88  1.113
RC-G  107.62 0.242  0.177  0.21  0.843 1.152
127.62  0.318  0.244  0.28  0.871 1.136
87.62 0.162 0.131  0.16  0.819 1.013
RS-G  107.62 0.236 0.175  0.22  0.795 1.073
127.62  0.312  0.240  0.28  0.857 1.114
67.62  0.098 0.071  0.09  0.789  1.089
pee BTG 071032 005 088 114
107.62  0.247  0.187  0.22  0.85 1.123
127.62  0.323  0.279  0.34  0.821  0.95
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