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A THEORETICAL STUDY ON THE BEARING CAPACiTY OF CONCRETE
LOADED THROUGH FLEXIBLE PLATES
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Test results on the relationship between
compressive strength and tensile

strength of concrete (N : Normal concrete,
A, L: Lightweight concrete)
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Table 2 Comparison of test results by Kokubu and Aoyagi® and present solutions
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Concrete strength | Size of Specimen | Size of plate & ¢ Ultimate load (#) P Applied
Specimen | Gegom) (em) (em) i | G | gest | heory | Pues” | equaton
! ! ¢ (Prest) | (Pineo)
A-1 = 7.0°x2.0 3.41 2.33 39.0 36.0 0.92 (35)
2 281 = 7.08x2.7 3.41 2.86 49.0 45.0 0.92 (35)
3 r7.02x3.7 3.41 >& 58.0 58.6 1.01 (36
24 X 24 x60
B-1 12.72x1.0 3.49 1.60 27.5 21.5 0.78 (35)
2 256 12.72% 2.0 3.49 2.40 36.0 33.9 0.94 (35)
3 12.82x2.7 3.51 2.95 45.0 42.2 0.94 (35)
Following values were taken in the numerical calculation : (1) external diameter of a nut 2r,=4.1cm
(2) internal diameter of a sheath 2r;=2.8cm
(3) yield stress for a bearing plate o5y =28 kg/mm?
Table 3 Hawkins’ test®
. . . . Ultimate load
Concrete | Length of side | Length of side | Thickness | Yield stress . 1b % 10° .
Speci- Size of ( ) Pihe Applied
strength | of sequare punch | of squre plate | of plate of steel i v o A
men X . . . specimen test theory test equation
(Ib/in?) (in) (in) (in) (Ibfin?x 10%) (Prest) | (Piheo)
A-1 0.06 49 40.0 36.1 0.90 (35)
2 0.12 40 R 41.6 38.0 0.91 (35)
2.750 2,13 4.00 6 in.cub
3 0.25 38 TEE L sre |l 43.9 | 0.7 (35)
4 0.35 41 62.1 49.8 0.80 (35)
B-1 0.03 50 60.1 60.8 1.01 (35)
2 0.06 49 64.2 61.6 0.96 (35)
3 4.490 2.25 £.00 0.12 40 6 in.cube 68.1 63.7 0.94 (35)
4 0.25 38 87.3 70.5 0.81 (35)
5 0.35 41 94.7 71.9 0.82 (35)
6 1.00 40 127.8 107.8 0.84 (&3]
C-1 0.03 50 68.0 81.2 1.19 (35)
2 0.06 49 68.8 82.2 1.19 (35)
51 s 2.25 4.00 0.12 40 Gin.cube | o5 | 8431 1.08 35
4 0.25 38 103.3 91.8 0.89 (35)
5 0.35 41 119.0 100.1 0.84 (35)
6 1.00 40 153.5 144.5 0.94 3N
D-1 2.00 0.350 46 77.7 68.0 0.88 (35)
2 2.28 0.350 46 79.4 75.8 0.95 (35)
3 4.190 2.00 3.90 0.487 40 6 in.cube 86.1 75.4 0.88 (35)
4 2.8 0.487 40 95.7 83.6 0.87 (35)
5 2.28 0.618 38 96.0 92.7 0.97 (36)
E-1 4.190 2.98 5.90 0.498 75 10 in.cube 155.6 144.2 0.93 (35)
2 0.727 38 158.0 146.7 0.92 (35)
F-1 6.00 0.250 90 79.0 73.4 0.93 (35)
2 5.90 0.350 40 84.4 7n.7 0.85 (35)
3 3.020 2.98 5.90 0.498 7% 8x8x 12in. 105.2 9.9 0.90 (35)
4 5.90 0.618 42 107.4 S1.4 0.85 (35)
5 5.90 0.727 38 119.1 9.9 0.81 (35)
6 5.90 rigid 158.0 142.6 0.90 3N
G-1 6.00 0.250 90 97.0 96.6 1.00 (35)
2 4.190 9.98 5.90 0.350 40 8x8X12in. 99.0 94.7 0.96 (35)
3 5.90 0.618 42 120.4 117.4 0.98 (35)
4 5.90 rigid 198.0 197.9 1.00 37)

Table 4 Summary of comparisons

Name of researcher Number of tests () | Mean value of Piheo/Prest (m72) ‘ Standard deviation (o)
Kokubu and Aoyagi* 6 0.92 0.067
Hawkins 33 0.92 0.094
Shelson* 9 1.04 0.029

Total 8 0.94 | 0.094

* The yield stresses for the bearing plates were taken as 28 kg/mm? in the calculation.
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