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LONG-TERM DEFLECTION PREDICTION OF REINFORCED
CONCRETE BEAMS

SUN Hai-lin , "YE Lie-ping , FENG Peng
(Key Laboratory for Structural Engineering and Vibration of the Ministry of Education, Department of Civil Engineering,

Tsinghua University, Beijing 100084, China)

Abstract: Three high-strength lightweight aggregate concrete beams were tested for long-term deflections. By
comparison with the test results of 3 beams in this paper and 31 beams in other references, it is found that the
design methods in corresponding standards and other existing models are not consistent with the test results.
Based on equivalent bending moment method, section curvature induced by shrinkage and creep is analyzed. A
simplified approach to evaluate creep and shrinkage effects in cracked concrete beams is presented, which
considers creep and shrinkage deflections separately. With a clear physical concept and a simple formulation, the
values obtained by the proposed method are found to be in good agreement with the test results and improvement
is observed in comparison with the other existing methods.
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1
Table 1 Details of tested beams
b/mm h/mm
L/m /110 /(%) 1(%)
LD50-1 100 200 38 1.17 653 1.889 0.556 1.20 1.04
LD50-2 100 200 3.8 1.17 653 1.889 1.889 0.70 0.72
LD60-3 100 200 3.8 1.24 736 1.889 0.556 1.09 1.16
CTLL 100.7 180.3 28 15 500 0.659 0 0.99 0.87
CTL2 99.3 180.7 28 15 500 1.015 0 0.79 0.77
5 CTL3 104.3 143 28 15 500 1.309 0 0.81 0.76
CTL4 100.3 141 28 15 500 1.926 0 0.74 0.83
CTL5 101.3 1213 28 15 500 1.609 0 0.81 0.82
CTL6 101.3 120.5 28 15 500 2.465 0 0.80 0.83
Bl B4 152 203 6.1 412 662 1.676 1.676 1.18 1.17
B2 B5 152 203 6.1 412 662 1.676 0.838 1.61 1.49
B3 B6 152 203 6.1 412 662 1.676 0 2.27 2.07
Ccl1 c4 305 127 6.34 412 662 1.665 1.665 0.99 1.22
Cc2 C5 305 127 6.34 412 662 1.665 0.833 1.32 1.54
Washa™ C3 C6 305 127 6.34 412 662 1.665 0 1.95 2.13
D1 D4 305 127 3.81 412 662 1.665 1.665 1.32 1.20
D2 D5 305 127 3.81 412 662 1.665 0.833 1.38 151
D3 D6 305 127 3.81 412 662 1.665 0 173 2.09
E1 E4 305 76.2 5.34 452 705 1.584 1.584 1.09 1.27
E2 E5 305 76.2 5.34 452 705 1.584 0.792 131 1.61
E3 E6 305 76.2 5.34 4.52 705 1.584 0 1.94 2.19
A-0 127 254 5.49 0.94 227 1.503 0 0.54 0.44
A-1 127 254 5.49 0.94 227 1.503 0.752 0.54 0.35
A-2 127 254 5.49 0.94 227 1.503 1.503 0.47 0.29
B-0 127 254 5.49 17 260 1.503 0 0.70 0.71
Paulson? B-1 127 254 5.49 17 260 1.503 0.752 0.53 0.52
B-2 127 254 5.49 17 260 1.503 1.503 0.53 0.41
c-0 127 254 5.49 1.64 341 1.503 0 0.71 0.75
c1 127 254 5.49 1.64 341 1.503 0.752 0.56 0.55
C-2 127 254 5.49 1.64 341 1.503 1.503 0.43 0.43
c1 76 152.4 2.134 3 300 1.365 0 1.42 1.30
Corley™® c3 76 109.5 2.134 3 300 2.030 0 1.19 1.25
c4 76 109.5 2.134 3 300 3.050 0 1.54 1.46
Bakoss™” 1B2 100 150 3.75 25 700 1.640 0 1.81 1.81
0.994

0.145




92

2
Table 2 Comparisons of predicted versus measured
deflections
/

ACI318 1.378 0.390

ACI435 1.775 0.222
0.937 0.431
0.760 0.494

Pietorius 0.901 0.302
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