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Numerical Simulation and Experimental Investigation
on Precast Hollow-core Slabs Strengthened with HPFL
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Abstract: Based on the experimental study of the flexural performance and shear performance of pre-
cast hollow-core slabs strengthened with HPFL, the ANSYS was applied to build the spatial finite element
model to analyze the precast hollow-core slabs strengthened with HPFL. Further analysis was conducted
for the HPFL strengthening surface mortar strength, HPFL reinforcement layer steel bar mesh size, HP-
FL reinforcement stripe width and the direction of precast hollow slabs and other factors on the precast
hollow slabs shear performance strengthened with HPFL. The results demonstrate that finite element a-
nalysis results and the experimental results are basically identical and the effectiveness of HPFL as a kind
of improved precast hollow slabs flexural resistance and shear resistance. The HPFL stripe width and the
strengthening surface mortar strength have the most important influence on the strengthening effects. The
ultimate capacity increases with their enlargement. The ultimate capacity increases slightly with the steel
bar mesh size. HPFL can also improve the precast hollow slabs” shear bearing capacity of horizontal and

vertical directions.
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Tab.1 Specimen parameters
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Fig. 2 Size and reinforcement form on specimens
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Tab.2 Comparison between calculated
values and test values
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Fig. 3  Wall settlement mode diagram
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Tab.3 Comparison between calculated and test values
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Fig. 10 The specimen JG-3 fracture
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Tab. 4 Calculated results of the effects of different
surface course motar’s strength
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bR /KN HEH 1 /RN CEING
M-1 M10 98.5 199.8 —
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Tab.5 Calculated results of the effects of steel mesh sizese

YT ﬂaﬁﬁlﬁ]/fﬁﬁﬁ f&[{%‘z/?&“ E@J&J/Jﬂi%%‘%ﬁ
/(mmX mm) RS /kN /%
MS-300300 300 X 300 243.5 -
MS-150300 150 X 300 245. 3 0.7
JG-3 150 X 150 248.1 1.9
MS-60300 60 X 300 251.2 3.2
MS-60150 60 X 150 254.1 4.4
MS-6060 60 X 60 261.5 7.4

6 HPFLMESTEEZMPHTEER
Tab. 6 Calculated results of the effects
of strengthening band width

NG I AR R RE ) REOD AR

i /mm /kN /%
JG-D100 100 100. 1 —
JG-D200 200 152.8 52.6
JG-D400 100 174.4 74.2
1G-D600 600 205.4 205. 2
PCHS-3 W 248.1 247.8

4.4 WA= OHRREHESE

BRSO A DR Ty % HPFL Jin & 2%
AR, 2 R T 23 O AR BE oA €25, 344 RH |
JUTaA s b 2SS S 20 mm, Ji (26 A O A%
RSF2A 150 mm X 150 mm, 76 %8 [0 F& 7R R A b
eI HE AT W6 0 [ o BT T A 0 AR G Al 9 B N
M10,M20 F1 M30 f 28 7K Je 10 3% Fini i 5 & >4 Mo,
M20 i1 M30 1) HPFL B, A AR 15 456 1) 790 i) 25 o0 Jon ]
TR AE 8 1) R )RR P 24 T i 5 2k 4807 it
BRI 7 s, W 7 0T LLE L HPEL Jin & 75 6]
25 U A (7] B 5 g S R A T 1] (470 B A R 2 2807 5 i
T2 AR M30 22470 i RO BT . H
BET 25 O AP A 7 8] BT BY AR 2R T ST T AR AL
) 77 ) B R 2R ) v F 2 B 1) fH 280 HPFL finf&# )5
W 2 B 25 5 AR 3 il 22 52 1 R PR 2 B2t LR
S X I AFAE.
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Tab.7 Calcuted results with precast slab vertical spicing

i 1 ke T 4 i 2 s RIS
s b3 WA E KRB N/KN BER/ Y%
M10 M10 — 112. 4 —
JG-1 M10 116.5 3.6
M20 M20 — 127.6 —
JG-2 — M20 144, 1 12.9
M30 M30 — 146.3 —
JG-3 M30 178..5 22.0
5 & g

DR m g5 R 5 E a5 LR W, HPFL Jin[# i
il 25 00 ACFE M3 A3 30 A 1% B0 T T BB A RO FREE IR
P HA — R BB 8 7 AP 1 AN E T L R OB A
PEE 5 Z K VP 3% A T 0% 1901 250 AR H B S
AR 3R T, AR B 3 4R s s HPFL i & i 7 6l
2D MRAE KB VR T M4 S R 4%, A
5 T A T B 1 B 5 Z K VR A 2 A T 0 Ak 4 0 MR AR v
AR A RCHR 5 1 - T8 P9 PR S Tl i 7R 3 D)

2) X} HPFL i [ # i 25 O M i A7 7 BOE AL
SR 45 5w A B E W % A BR OC R R E T
HPFL Jii & 151 4 0 AR 11 B 480 43 A 5] 15 4 HP-
FL &R 8E 4 4549 B AT iR it 72 %

3)BEE N 2 0 3 0 B A H R RO B B B R
BRI AR 5 Bt I 27 9 B 1 i » A B 70 BY 7K 2
T3 R 4 1= 5 I T 5] v 2 A3 0 A R ST 19 o 2%
FRFT BY 75 2K 7 W6 Ay 338 R, A 3 A A7 2 SR m 4
J2 0 757 P A RS 0 B8 7 28 7 £ w85 AN W1 4 s HPEL i
[ 51 1) 225 0 Al i T B 48 1 PR A 1) 1) e B AR PR 7K 2%
D185 KB RZ 5 DR 28 2% 1 A SO U P 4 e ot
JE SIS WP IR RN K 58 B 25l HPFL R 47 [ . 4K
757 A IR e/ N R B T

DM A 1 HPEFL 2% Fit 2088 35 76 K F- 59 0
P 059 560 BE 458 A 55 990 4 0 B 35 8 BB AL O
T PN AN 7 ] W TG 55 K 25, B 26 T 2 AR
T AR R T A3 O AR M R XA R O A L BRI
N R w3
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