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Static load test analysis of in-situ reinforced concrete

floor after reinforcement
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Abstract: In order to improve the accuracy of safety assessment of structure of in-situ rein-
forced concrete floor after reinforcement, the deflection, strain and crack of the floor were
simulated by ANSYS software, and compared with the static load test results. The deform-
ation. crack and bearing capacity of in-situ reinforced concrete floor after reinforcement of a
residential building were analyzed. The results show that the crack development of the floor
obtained from the static load test is basically consistent with the ANSYS software simula-
tion results, and the theoretical calculation values of the floor deflection and strain are basi-
cally consistent with the measured values; when the floor is in the elastic stage, the deflec-
tion of the floor under the self weight load can be calculated by the fitting equation with the
load and deflection data. This study can provide some reference for the relevant test analysis
in the future.
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Fig. 1 Schematic diagram of main cracks

before reinforcement
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Table 1 Summary of loading and detecting data
mE somE/  ZEimik/ 25 S BB/ mm BB/ mm
G (kN-m™® (kN-m™ 9 W H0 MAQ WEQ WMAEO WMEO 5 #FT 5 v #ET
WG E 0. 00 0. 00 0.00 0. 00 0. 00 0. 00 0.00 0.14 0.13
1 1.05 1.05 —0.01 0.00 0.03 0. 00 0. 00 0.18 0.16
2 1. 00 2.05 —0.01 0.00 0.11 0.00 0.01 0.26 0.23
3 1.00 3.05 —0.01 0.00 0. 20 0. 00 0.02 0. 34 0.32
4 1. 00 4,05 —0.01 0.01 0.26 0.00 0. 04 0. 40 0.37
5 1. 00 5.05 0. 00 0.01 0. 34 0. 00 0.06 0.48 0. 44
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Table 2 Summary of unloading and detecting data
R AoER/ B/ 25 AR B R/ mm PP E R/ mm
F% (kNem™ ) (KNem™ 5 Jg0 WMAQ WHEQ® WMAD WEO ST 5yWT4
WA (A 0. 00 0.00 0. 00 0.01 0. 34 0. 00 0.06 0.48 0.44
1 1. 00 1.00 0. 00 0.01 0.29 0. 00 0.05 0.43 0. 40
2 1. 00 2.00 —0.02 0. 00 0.23 —0.02 0.03 0.38 0. 36
3 1. 00 3.00 —0.03 —0.01 0.17  —0.03 0. 02 0. 34 0. 30
4 1. 00 4.00 —0.04 —0.02 0.10  —0.03 0. 02 0.28 0. 24
5 1.05 5.05 —0.04 —0.03 0.04 —0.04 0.01 0.22 0.18
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Fig. 2 Layout of deflection and strain measuring points
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Fig. 3 Floor deflection nephogram with sell weight
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Fig. 5 Floor strain nephogram with full load
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Fig. 6 Distribution of {loor cracks
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Fig. 7 Measured and theoretical values of [loor deflection
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Fig. 8 Measured and theoretical values of floor strain



36 k®E Lk FFROERMF R

2021 %9 A

M 7~8 TT LA HY B A 20 Ry AR 5 28 3
AL OC FR L U W I 0 [ S R Al ) A
U AETT WG AT 2 AE T L B AR e B L N AR S
5 AR A 22 B K, B B SN E (A ED 43 il Ay B
WAE Y 50. 0% ,84. 6 %6 W AR SEIMAE (KIED 43 51 Sy
P H Y 54.3%,76. 9% s fE )G M BAEH T,
PERE N AR STIE (MED 5 ES A 4 8, BE
S E Sy kB e ) 102.6% . 100. 0%,
109. 3%, i 48 S0 8 43 51 S B (H B9 99. 3%,
102.8%,102. 2% . Z¢ L JUraR , B AR S0 4% B 5 far
A AR PR e P OC 2R L U0 WA B A b T A
BrEc. F MATLAB ¥4 90 fir # J 0T i /Y 52 B2 i
TTPLE AR B o SRy Bl ) T — B R,
G5

a,.=0.064G R’ =0.986 (7)
dg.=0.059G,R? =0.977 (8)
KR N AT R EL

WA A S e B A (7)) ~ (8) . 18
W AETLEY A ESRE, 00 0. 14,0, 13 mm,
X5 ANSYS A7 BRICH 4 B980T 449 21 1Y 8 B8 R
—5,

WA Y B T e R S 45 il I i 2 BT R 1Y
PEICA TR 1~2, X S48 T DL o b L 7
Pt p F EE R A A R L AT T o B
v Hl5 ) A B R BEEE 43 5 R 0. 48,0, 44 mm., /]
TR B BE A I SR VFE 7. 25,7, 50 mm; B
J& S TR AR AT T 2 Bl Sy Bl ) A R s e
43518 0.08,0. 05 mm, /N F 5% 482 Ao i E
0.10,0.09 mm(%E 3) ., FA7F « GhAly iy w0
RBRA T ZAE 4351 2X107°,1X10°°, 81 3% 4%
FE WA TR 9~10 FiR.

g5 B RTIR T ARG R BRI B RE L R AR K R A
AR YN B K 50 A B R AR T, LM A A R
. BETE 2 1E 8 R,

K3 BRELEMBERXBERILE

Table 3 Results summary of floor in-situ loading test
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Fig. 9 Curves of unloading deflection of {loor
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Fig. 10 Curves of unloading strain of floor
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