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E 1(a) Experimental results - Beams without shear reinforcement.

ACI Eq. ACI Eq. Exp. Ver Ver
Beam , i
o £, psi (11-3), (11-6) Ve exp/ACI exp/ACI
specification
kips kips kips Eq. (11-3) Eq. (11-6)
LR-0.52-NS 7960 4.0 12.0 10.5 2.63
LR-1.56-NS 8200 4.1 4.5 8.5 2.07 1.89
LR-2.59-NS 8200 4.1 4.2 5.0 1.22 1.19
LR-3.56-NS 7960 4.1 4.1 4.5 1.13 1.10
HR-0.52-NS 10,200 4.5 13.5 20.0 4.44
HR-1.56-NS 10,410 4.6 5.0 9.0 1.96 1.80
HR-2.59-NS 10.210 |. 4.5 4.7 4.5 1.00 0.96
HR-3.63-NS 10,540 4.6 4.6 3.5 0.76 0.76

E 1(b) Experimental result - Beams with Shear reinforcement

ACI Eq. ACI Eq. |  Exp. Ver Ver
Beam f."
L ' (11-3), (11-6) Ver exp/ACI exp/ACI
specification psi
kips . kips kips Eq. (11-3) Eq. (11-6)
LR-0.52-WS 7960 4.0 12.0 10.5 2.63
LR-1.56-WS 8200 4.1 4.5 7.3 1.78 1.62
LR-2.59-WS 8200 4.1 4.2 4.9 1.15 1.12
LR-3.56-WS 7940 4.1 4.1 4.4 1.10 1.07
HR-0.52-WS 10,200 4.5 13.5 19.8 4.40
HR-1.56-WS 10,410 4.6 5.0 7.6 1.65 1.52
HR-2.59-WS 10,210 4.5 4.7 4.0 0.89 0.85
HR-3.63-WS 10,540 4.6 4.6 3.5 0.76 0.76
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212 3 Comparison with design shear capacity

without 0.8 reduction factor.
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¥ 2 Comparison of predicted and actual shear

capacity of beams without links.

Shear capacity

Beam Actual
(kN)
No. Predicted
Predicted Actual

1B 19.4 35.2 1.81
2B 194 24.8 1.28
3B 19.4 25.0 1.29
4B 15.6 18.8 1.21
4B 15.6 20.3 1.30
5B 21.9 28.3 1.29
6B 21.9 28.8 1.32
9B 19.4 24.0 1.24
10B 19.4 24.3 1.25
P1B 194 25.0 1.29
P2B 19.4 23.6 1.22
P58 19.4 20.0 1.03
PER 194 35.6 1.84
P7B 21.9 24.8 1.13
P8B 219 25.0 1.14
PUM 1B 17.4 258 1.48
PUM 2B 18.4 27.5 1.49
PUM 3B 20.3 28.5 1.40
PUM 4R 17.2 21.2 1.23
PUM 6B 20.2 29.3 1.45

¥ 3 Comparison of predicted and actual shear

capacity of beams with links.

Shear capacity

Beam (kN) Actual
No. Predicted
Predicted Actual
H5A 41.7 70.0 1.68
6A 41.7 62.3 1.49
9A 24.8 28.4 1.15
10A 24.8 35.2 1.42
P5A 24.8 30.0 1.21
P6A 24.8 32.8 1.32
PTA 41.7 63.3 1.52
PBA 41.7 57.4 1.38
PUM 1A 22.8 32.2 1.41
PUM 2A 38.2 44.8 1.17
PUM 3A 40.1 58.3 1.45
PUM 4A 226 36.3 1.61
PUM 5A 37.6 46.6 1.24
PUM6GA 40.0 48.5 1.21
60 82.3 120 1.46
61 1139 153 1.34
63 89.2 140 1.57
64 119.2 162 1.36
65 1202 162 1.35
L2 95.7 118.5 1.24
14 146.3 150 1.03
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¥ 4 Measured and predicted values of the ultimate
moment capapcity

Mn (ACI) Mn
Mn(measured) ft-kips (measured)

Beam )
frkips (N'm) |y | v (ACD)

LR5-19 | 21.98(29800) | 19.60(26572) 1.121
LR5-41 | 36.88(50000) | 33.53(45458) 1.100
LR8-22 | 33.19(45000) | 30.23(40984) 1.098
LR8-51 | 54.08(73319) | 51.10(69279) 1.058
LR11-24 | 43.02(58304) | 42.50(57619) 1.012
LR11-54 | 72.52(98319) | 70.94(96177) 1.022
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# 5 Measured and predicted values of
ultimate moment capacity
Mn (1), Mn(2)
Bearn experimental ACT, Ratio (1)/(2)
kips—in. kips-in,
LJ6~16 306.8 216.0 1.42
[.J7-31 531.0 361.9 1.46
LJ8-21 393.3 322.6 1.23
LJ8-44 634.3 530.3 1.20
LJ11-22 545.8 454 .5 1.20
LJ11-47 885.0 734.0 1.20
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Stress Block

1% 8 Conditions at ultimate load.

E 6 Strength Factors-Lightweight Concrete

Modulus of elasticity
Specimen Cylinder k2 .
pecime strength, k1k3 k3 €. k1 k2 By compress- By stress-strain
number - k1k3 ometer test, curve,
psi
ksi ksi
Lightweight Aggregate E and Elgin Sand
E4 4,240 0.76 1.16 0.46 |0.0024 0.66 | 0.35 2,810 3.230
E6 6,440 0.66 0.92 0.71 | 0.0052 | 0.61 | 0.47 3.130 3.140
E8 8,210 066 | 0.99 | 0.55 | 0.0038| 0.67 | 0.36 3.330 4.000
E8P 8,450 0.57 0.84 | 0.81 |0.0037 0.68 | 0.46 3,520 3.480
E10 11,330 0.61 1.06 0.54 |0.0037 | 0.58 | 0.33 4,270 4,250
El2 12,490 0.47 0.75 | 0.79 {0.0031| 0.63 | 0.37 4,210 4,230
E12P 11.950 0.58 | 0.97 0.59 {0.0036] 0.60 | 0.34 3,930 4,360
Lightweight Aggregate C and Elgin Sand
c4 3.630 0.77 1.03 0.56 | 0.0036| 0.75 | 0.43 2,510 2,460
C4P 3,560 0.74 0.95 0.59 |0.0051| 0.77 | 0.44 2,270 2,560
Cc6 6,010 0.61 0.96 0.69 | 0.0035] 0.64 | 0.42 2.820 2,710
Cc8 8,210 0.57 0.94 | 0.60 | 0.0030| 0.61 | 0.34 3,290 3,460
C8P 8,150 0.56 | 0.96 | 0.68 |0.0030| 0.58 | 0.38 3.170 3.440
C10 9,570 0.61 1.06 } 0.56 |0.0032} 0.57 | 0.34 3.520 3,900
C12 9,680 0.64 1.20 0.61 | 0.0029 | 0.53 | 0.39 4,170 4,390
C12P 9,990 0.53 1.19 | 0.81 10.0029 | 0.45 | 0.43 4,230 4,890
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