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TWO ADDITIONAL DIMENSIONLESS PARAMETERS IDENTIFIED

1. Westergaard’s Edge Loading Solutions:

_ 31 +p)P
YoonB o+ p)ht

ER® 4_4,u, 1-pu

lo + 1.8 4

; a
+ 1.18(1 + 2u)—
*100ka* !

5 < V2 + 1.2u P

VER’k

Y Ew
121 - )k

1-(0.76 + 0.4u);

2. Westergaard’s Thermal Curling Solutions (an infinit=ly long strip):

o =o0,{l - _ZCOS}\ C?Sh}‘ [ (tanA + tanh)) cos Y_ cosh-Z
y sin2)\ + sinh2A - 12 2
+ (tan: - tanh}) sin_?_ sinh - ¥_ ]}
lﬁ lﬁ
d =-9, .2 cosh C?Sh)\ [ (- tanA + tanhA) cos Y_ cosh_Y
y sin2X + sinh2A 12 12
+ (tanA + tanhA) sin Y_ sinh L 1
Iz Wz
: : 2 .
o, - inaAT s, - (1 +u)ha aTE W
( - IJ‘) lv8



TWO ADDITIONAL DIMENSIONLESS
PARAMETERS IDENTIFIED (CONTINUED)

1. Westergaard’s Edge Loading Solutions:

4
;_ EW’
12(1 - pudk

2. Westergaard’s Thermal Curling Solutions:

o, = EocAT*fa(—Ili or V_ZV , ,u.)
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3. Deflection at the Center of the ILLI-SLAB Program:

L

k

4. Two Additional Dimensionless Parameters Identified:

2
p .Y
Y klz
Ph P
D =_" =12(1 - u?
"kl ( >Eh2

where D, and D, are dimensionless parameters to
represent the relative deflection stiffness due to the self-
weight of the concrete slab, external wheel load, and the

possible loss of subgrade support.



LOADING ONLY
1. Finite Slab Length Effect:

O. a L
R = _._t = —_, —
L o, f(l l)

2. Finite Slab Width Effect:

R, = an adjustment (mﬁltiplication) factor for the
finite slab length effect;
Ry = an adjustment factor for the finite slab width

effect;
o, = Westergaard’s edge stress solution, [FL?]; and
o, = edge stress determined by the finite element

model, [FL?].



THERMAL CURLING ONLY

7 ’

R -2 =f(aAT,_§. W g;j]
Where:
R, = an adjustment factor for thermal curling;
o. = Westergaard/Bradbury’s edge stress solution,
[FL?]; and |
o, = edge stress determined by the finite element

model, [FL3].
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LOADING AND THERMAL CURLING

14

R - i L=f-a— o AT W Yhz Ph
1’ ’ l

L
l IR YL
Where:
o; = total edge stress determined by the finite
element model, [FL?;
o, = edge stress determined by the finite element
- model due to wheel loading alone, [FL?;
o. = Westergaard/ Bradbufy’ s edge stress solution,
[FL?]; and |
R; = an adjustment factor for the effect of loading

plus thermal curling.



Concrete Pavement Mechanistic Variables

all

W all, L/l, W/l

all, t/l, S/I

all, t/l, S/l

all, D/1

a/l. AGG/kl




