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B.3 NORMAL STRESSES TRANSFERRED THROUGH THE INTERFACE
SPRING ELEMENTS FOR DIFFERENT SHEAR TRANSFER
CONDITIONS

[Model including vertical and horizontal interface spring

elements, see fig. (4.7)]
Table (B.5.a) Axisymmetrical solution
Shear transfer condition
Infinite
Ele- ) ) )
'ment'Shear Tu=706 Tmax Tu=506 Tmax Tu=306 Thax - Tu==0
NG transfer
° | norma normal normal normal normal
stress stress stress stress stress
(Ksi (Ksi) (Ksi) (Ksi) (Ksi)

63 -0.915 -0.933 -1.042 -1.248 -1.761

64 -5.361 -5.791 -6.845 -5.568 -4.708

65 -1.788 -1.785 -2.105 -3.300 -2.599

66 -4.679 -4.025 +3.784 -1.817 -4.262

67 -1.723 -1.905 -22.187 -0.574 -2.438

68 -4.832 -1.697 +31.958 -1.491 -5.065

69 -1.722 -2.273 -59.087 +1.034 -2.496

70 -4.550 +3.542 +70.720 -41.590 ~-5.829

71 -1.610 ~7.381 +19.958 +2.908 -2.727

72 -4.427 +15.750 +50.946 +1.403 -6.962

73 -1.527 -34.,895 +24.029 +4.,351 ~-3.654

74 -4.032 +38.064 +46.323 +2.393 -8.129

75 -1.332 -51.762 +15.642 +5,100 ~-4,944

76 -3.686 +58.717 +40.820 +3.145 -9.457

77 -1.195 -12.325 +22.031 +5.202 -7.152

78 -3.243 +62.942 +35.728 +3,248 -10.579

79 -1.000 -6.096 +22.433 +4.662 -9.0239

80 -2.881 +70.695 +30.962 +3.315 -11.407

81 -0.892 -5.617 +19.140 +3.924 -10.460

82 -2.507 +7.694 +26.124 +3.010 -11.690

83 -0.727 -2.671 +16.311 +3.152 -11.180

84 -2.064 +85.153 +22.071 +2.984 -11.308

85 -0.547 -5.530 +3.736 +1.683 -12.223

86 -1.572 +8.570 +15.316 +2.115 -10.129

87 -0.367 -35.947 +1.405 -15.321 -11.986

88 -1.147 +86.424 +11.073 +3.269 -8.762

89 -0.319 -30.019 -0.883 -16.605 ~-10.738

90 -0.313 +92.199 +8.748 +6.275 -6.226

91 ~2.382 +87.26 +6.027 +13.576 -21.039

o = horizontal spring element ultimate shear strength

max maximum shear stress transferred in the infinite

shear transfer condition.
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Table (B.5.b) Plane strain solution
Shear transfer condition

Infinite T =70% 7 T =50% 7 T.=30% 7 T =0
Ele shear u max! u max max] u

transfer
ment
NG. normal normal normal normal normal

stress stress stress stress stress

(Ksi) (Ksi) (Ksi) (Ksi) (Ksi)
63 -1.364 -1.369 -1.416 -1.550 -1.999
64 -4 .55 -5.082 -6.070 -6.937 -4.474
65 ~1.722 ~-1.726 -1.733 -17.891 -2.576
66 -4.359 -4.676 -1.428 +27.431 -6.426
67 -1.580 -1.875 -6.758 +0.858 -3.925
68 -4.229 -3.761 +16.420 +22.889 -10.498
69 =1.552 -2.265 —-109.058 +9.432 -6.821
70 -4.131 -1.741 +69.742 +30.534 -16.512
71 -1.390 -2.868 +6.321 +21.470 -10.958
72 -3.940 +4.643 +80.078 +37.442 ~-24.079
73 -1.267 -15.20 ~-25.887 +36.933 -17.494
74 -3.704 +19.59 +77.945 +42.887 -33.007
75 -1.040 -120.666 +34.326 +42.105 -25.794
76 -3.408 +55.226 +93.568 +46.181 -42.719
77 -0.887 -74.80 +31.201 +43.595 -37.095
78 -3.098 +82.65 +89.954 +45.965 -52.161
79 -0.675 -100.511 +33.788 +42.128 -48.063
80 -2.753 +115.649 +88.112 +44.344 ~60.351
81 -0.536 -119.365 +60.118 +38.942 -58.056
82 -2.430 +138.208 +91.130 +40.828 -66.099
83 -0.330 -131.684 +61.653 +34.480 -65.075
84 -2.011 +150.684 +90.387 +37.016 -68.180
85 -0.182 -116.761 +59.572 +28.520 =71.055
86 -0.154 +121.849 +85.393 +32.725 -66.223
87 -0.042 -164.974 +39.417 +23.483 -71.458
88 -1.097 +92.090 +75.788 +29.516 -62.174
89 +0.003 -135.337 +29.616 +20.582 -67.508
90 -0.376 +104.763 +71.362 +28.235 -54.250
91 -1.120 +107.798 +66.791 +27.476 -43.,894
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APPENDIX C

BEARING SYSTEM MATERIAIL PROPERTY CONSTANTS

C.1l POT BEARING AND MASONRY STEEL PLATES

Steel plates have been represented by isotropic
linear elastic elements with the following material prop-
erty constants:

1) Steel modulus of elasticity, E = 29000 Ksi

2) Poisson's ratio, v = 0.25

C.2 CONCRET™ ABUTMENT

Concrete elements have been modeled as an
elastic - plastic material model following the von Mises
yield criterion. Material property constants were taken
from approximating the concrete stress - strain diagram
resulting from a uniaxial compression test, see
fig. (C.1l), where:

1) Concrete modulus of elasticity (elastic range),

E_ = 3605 Ksi.
c

2) Poisson's ratio, v = 0.1lwvU
3) Yield stress in simple tension,
ft = 0.1548 Ksi.
4) Strain hardening modulus, E,Z = 2454.5 Ksi.

t
(Approximated as tangent modulus at fc.)



(Ksi)

Stress

C

A

~ Approximate
1
E .
1 E Experimental curve
T~
~
0.001 0.002 0.003
Strain (in/in)
Fig. (C.1) Concrete stress - strain diagram.

612
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For this investigation, the compressive strength

of the concrete, fé’, is taken as 4 ¥Xsi, and the tensile
strength, £' as 0.09 fé . Initial vield is taken to be

43% of the maximum strength such that

e

il

t
0.43 ft

and
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