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Load Measurement of Building Steel Bars Subjected to
Lateral Pressure and Strong Earthquakes
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Abstract: In strong earthquake environments, buildings are subjected to complicated lateral pres-
sure force. In addition, given the different shapes of buildings and different sizes of force-bearing
areas under earthquake conditions, strong earthquakes cause different impact sizes. This differ-
ence results in the stochastic complexity of lateral pressure. The traditional method for the detec-
tion of building pressure load has insufficient measurement ability for steel-bar load force and
provides detection results that are prone to error. A method for the measurement of load on build-
ing steel bars under lateral pressure is proposed. The load variation characteristics of steel bars
with different structures are tested and analyzed under the ideal elastic-plastic condition of the
mechanical properties of the steel bars and different load conditions. Combined with the local
pressure characteristics of the building, the method for the measurement of load on building steel
bars under lateral pressure is designed and subjected to simulations. Results prove that the pro-
posed method provides data with improved accuracy and has improved applicability.
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Fig.3 Stress-strain relation of materials
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Fig.4 Joint of hemispherical head and cylinder
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Fig.5 Joint of elliptical head and cylinder
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Fig.6 Schematic diagram of the steel bar structure
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Table 1 Ultimate bending moment of steel bar under different pressures
s K r/D
1.00 1.25 1.50 1.75 2.00
1~5 0.09 0.385 49 0.384 65 0.401 55 0.408 11 0.410 21
6~10 1.00 0.512 41 0.523 54 0.547 84 0.595 41 0.547 15
11~15 1.06 0.612 54 0.645 82 0.644 51 0.651 28 0.648 52
16~20 1.12 0.774 25 0.745 21 0.625 41 0.721 57 0.742 19
21~25 1.30 0.845 73 0.847 26 0.847 24 0.864 81 0.845 28
26030 1.51 0.891 35 0.845 73 0.875 14 0.895 41 0.884 52
R2 LHUEAMNIHELER
Table 2 Experimental results of pressure observation using total station instrument
W=40 m W=80 m W=120 m
e R e mm SRR e omm SRR e osm
1 —12.1 —12.1 0.0 —6.4 —6.2 —0.2 —17.9 —7.5 —0.4
2 —24.8 —25.2 —0.4 —7.2 —7.9 —0.7 —10.5 —10.0 —0.5
3 —16.5 —16.8 0.3 —31.5 —31.2 —0.3 —4.6 —3.9 —0.7
4 —12.0 —11.5 —0.5 —7.0 —7.3 0.3 —0.5 —0.8 0.3
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Table 3 Load of steel bar under lateral pressure
Wi  0~3s 3~6s 6~9s 9~12s 12~15s 15~18 s
1 73.2 68.5 48.9 47.2 48.5 56.2
2 75.2 70.9 72.1 70.5 72.5 72.4
3 51.5 45.9 3.08 33.5 33.7 42.4
4 58.1 52.2 33.1 36.1 34.5 40.6
5 58.1 59.3 53.5 52.9 53.1 51.9
6 53.1 60.4 58.9 59.1 61.1 62.3
7 59.6 50.4 48.3 51.2 53.2 51.2
8 55.1 54.5 53.8 54.5 53.9 54.3
9 51.6 52.6 43.8 40.9 42.3 48.1
10 52.8 53.4 42.6 34.2 46.1 45.1
11 59.6 51.2 48.3 43.5 44.8 54.1
12 58.1 55.6 57.1 57.6 57.3 57.1
13 52.6 59.4 58.6 55.3 55.9 58.1
14 53.2 56.4 58.3 48.5 46.1 50.1
15 54.8 51.6 59.1 39.4 46.9 45.1
16 55.6 59.4 43.5 43.7 50.6 51.4
17 56.2 54.3 46.8 59.4 48.6 48.2
18 53.4 59.2 53.1 56.4 51.9 58.1
19 50.8 56.1 48.6 52.4 41.2 47.6
0 35.1 34.5 33.4 32.5 32.7 32.5
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Fig.7 The first three modes of strong earthquake records
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Fig.8 Numerical comparison of steel bar load under
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