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Study on Preloading Ratio on Flexural Behavior
of RC Slabs Strengthened With Prestressed
Strand and Polymer Mortar
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Abstract: A finite element (FE) model for reinforced concrete (RC) slabs strengthened with prestressed
strand and polymer mortar is established. The FE model is validated by available test results. The validated
FE model is then used to study the influence of different load conditions, preloading ratios and prestress degree
on the flexural behavior of the strengthened RC slabs. The FE analysis indicates: the birth and death of ele-
ment can simulate effectively the influence of secondary load. Under the condition of secondary load, the rein-
forcement of prestressed strand is similar to that under the condition of primary load. When the preloading ra-
tio is less than 0. 1, the specimen deforms elastically due to the minor damage in the concrete, and the seconda-
ry load effect can be neglected. When preloading ratio is greater than 0. 1, plastic deformation occurs in the
specimen due to considerable damage in the concrete, and the secondary load effect should be taken into ac-

count.

KB 2017-11-20

BEMEE: XIMHQ982-) 5, @I L, BE N TR PR K A5, E-mail: lyliuyang@hqu. edu. cn.

E4TWH: HEFRARF %S BT E (51378228, 51578254, 51308236); i H HAR ¥ L& B WU H
(2015J01212, 2014J05061) 5 & gt 45 S N i BRI WU H (20152142)



% 2 39 SRV, &5 . B LX) 49 4 23R 45 Wb O 8] RC A 32 25 1k i 19 52 i 187

Keywords: prestressed strand; reinforced concrete slabs; flexural strengthening; numerical simulation; birth

and death of element

Y 25 W 00 SN [T T S5 b AR A o [T JZ 9 e T e R RO [ O R S A A TR B AT
SRES R B E AR B T R SR R EE S R A MA AN -2 B R AR TR
AR o 1 B 500 [ A1 ) A2 25 R A Ty WO AN L A3 A S WA SR T P-SWR i [ B A xR BE
TR IEATFHUN. J7 fey 9 5N 22 206 32 25 Jn T a0 . SCRRL6-7 0 19007 7 4 428 £ I [ 4 A5 1 o6 0 L SR Y 32 5 M
PEAT IR BTFE . S W 35 o 59 S 2 1 00 59 1 05 A P 32 25 P R EAT I IR B 2. SR 4R 260 SR TR )
IO 73 7K S (9 FIUNE 7 e 5 40 8 24 I X A9 A T 6 AR EAT T . SCRRL 10-11 4T X Bl #9404 ™ -
TG WD SN ] T 27 A P i ] PR i 1 e 19 o 08 o 5 e FU BRI SG T8 Rz g TR
IV T1 B B2k - 3R A W A T [T A A R B - SR B BIF T 8 B b L i A TR IR AR SOR A RO AR Y
ABAQUS #E57 B, 7 B9 40 46 -2R 5 Wy 0 5 o [ 499 5473 188 o6 b W 9 A R 0 20 A 468 280 SR ) A B8 B ST A 4L 5
P T A 0 R R e AR ) K 2 I RO R AN TR T L e TR g R U g A 8 2 - R A5 D S [

A 1177 T 5 A 2 S P R 1 2 | RS0 S Hi26@250
_ N S ~ S
1 ARTHEBEWET 1—\—/5)%%?—‘

04 s 00x10

1.1 #HEBEER 300 1 2 600 ‘ 300
T A B RO FVEC A L s A R T R ) 3200
CPa JE X JE ) 5 1 000 mm X 100 mm, B )&y 3 200 mm
(45 3 000 mm). ZH YK 100 10, Mg 335 91 WEBRESOT AR (R mm)
MPa, i B3 i 380 MPa, B R EE 200 GPa. 4 i 50 Fig. 1 Dimensions and reinforcement details
HO6@250 , & A 1 BC A B AH ] AL AR 4 mm,
PR R Ry 155 GPa, Ji IRER A 1. 32 GPa, W FRBTHLSR FE A 1. 86 GPa. JRKE - 51158 55 9 C30,
FLPERL Rl 30 GPa. A WA I o B S5 9 C40, SR B i Oy 23 GPa. BHUAR A 9 RN L& R G
b 28 20 mm.
1.2 RBEST
LA PR THE T 5 el X, W 2 . BN S K 4 £k COR T AS ) Y 4R T 2R R T
(T3D2) A TR EE TSP IR AT 8 45 sl M 6 A D8 45 AR 43 B o0 (C3DSRO B 4L A 3% J5E 52 Ty 1) 11%) ) 4%
RFR 5 mm, 80 BCTE 1 A R T8 10 mm o, TEEE AR IRZLER B9 K B T 1) B b 4 BE T 1) 1) ) s
RF A 50 mm., INE:FIIE:S
2 v A il 1 A TR EE AR S D IR0 Al s i 2
AN BRI i s 422 ik 3 oA e AR 5 AL 2k
TR B3 0 Al P 2 M. T AR S TR BE AR I R T iR

of strengthened RC slab (unit; mm)

RE NG 58 B M AR AEL S B v ) s A L 88 .

TG LR W RS 77 IR 3 /0 L R R 38 0 e % HA AR FR N . Rl s
VORI B, SO 2 2k 5 b 3% 22 (8] % 40 4 fik. 38 0 F% Pefi2 (1) EIEEBE

TR AR AP0 28 26 b it o 4 T 7. "

1.3 MRAERE mm}ﬁ@fmm@ PEI AT Bk (321

B 540 40 2% 10 45 4 56 R ORI GB 50010 — 2010
CHRHE 45 H ML) B AL G R L W 3 R .
9 755 e PO AR 0000 L0 90 256 0 T MR 4% A 0. R
It 1 A X 5 SR FHE T ABAQUS 47 WL IE 19 TR 8 52 K 532 B i J3-RiAs 6 R0l 4 k. [
8t so, WML 1 50,0 200 55 30 B0 20 2 AR 2 B0 R B0 50 e 43 30 0 BILHE BRI 0 R A8 50, e
93590 D 3 BRIV 3 R s, A RS 5 e, 068 (I 7. 5% 90 M 4500500 00 40 0 8 - 76 3% 7
P F LRSI T R P 05005 2 T 35 I AT A DL 0 2 PR AR B AR b R

http: / www, hdxb. hqu. edu. cn

& 2 A BRITHE RS B fil o) 50 &
Fig. 2 FEM model and contact pairs



188

A R e Al CA R B 2R O

2018 4F

el

0

0 lY &y €
B3 AR5 A L Y L - A 6 R TR
Fig.3 Curves of stress-strain relationships
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Fig. 4 Curves of stress-strain
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Tab.1 Parameters of finite element models
LT 2y T a/MPa A
RCPS-0 XM - -
RCPS-1 1 %tk 0

RCPS-2 1 %tk 0.25 —
RCPS-3 1 2R 0.45 —
RCPS-4 1 24k 0.65 —
RCPS-5 I 24k 0 0.20
RCPS-6 Il 24 0.25 0.20
RCPS-7 11 24k 0.45 0.20
RCPS-8 I 24k 0 0.10
RCPS-9 1 2 # 0 0.05
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Fig. 6 Comparison of failure model between FE and experimental results
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