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Development of Finite Element Analysis Program
for the Concrete Pavement
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Abstract

As modern industry go further, a rigid concrete pavement has been widely constructed. The load —
carrying capacity of the flexible asphalt pavements is brought about by a layered system, distributing
the load over the subgrade, rather than by the bending action of the slab. On the other hand, the rigid
pavement, because of its rigidity and high modulus of elasticity, tends to distribute the traffic load over
wide subbases, and its capacity of the strength is supplied by the slab itself.

Thus, it is necessary to study the structural behavior of concrete slab under the variations of tempe-
rature changes and applied traffic loads.

It reguires the development of finite element analysis program for the concrete highway pavement,
which provides better understanding of concrete pavement behavior and effective design data to high-

way engineers.
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Fig. 2. Linear are Rotational Spring Elements
Modeling Joint Behavior

XY Coordinates
Input data Material Properties

Skewed Angle
I Form Structural Stiffness Matrix

Generate Force vector and 1. Due to Weight of Slab
compute resulting deflections 2. Temp. Gradient
1 3. Applied load

1. Internal moments
2. Flextural stresses
3. Max. Prin. Stresses

I Recover the forces l

Print Output Results

Incremental Loading

Fig. 3. Simplified Flow Chart of Feacons V Program

Construct structural stiffness matrix K,
due to concrete slabs.

l

Modify K for joint stiffnesses with
no slip.

Wodiry K for Edge stiffness J

|

Compute force vector, F, due to Wt. of
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|

Compute incremental load vector &F
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Fig. 4. Flow chart for computing slab deflections
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Table 1. Maximum Stresses due to a Joint Edge 40
Kips Axie loading . (18, 16ton)

Skew Maximum Stress (Ps;)
Angle Oxx Oyy Oxy
a=0 598 Ps, 678 93
(42kg/em®) ( 47) (7
607 743 105
a=9, 46
(43) ( 52) (8
665 628 127
a=18.4
(47) (44) (9

% The numbers in Parenthesis denote the Stresses in
MKS unit (km / cm®).
Table2, Maximum Stresses due to a Mid-slab load-
ing of 40 Kips(18.16 ton per axle)

Skew Maximum Stress (Ps;)
Angle Oxx Tyy Oxy
744 565 78
a=0
(52.1) (40 ) ( 5
748 576 102
a=9, 46
( 52.4) ( 40.3) (7 i
580 603 120
a=18.4
( 40.6) (42.2) (8

% The numbers in Parenthesis denote the Stresses in MKS
unit (kg / em®)
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