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�EClosed-Form Solutions / F. E. Model
�lCharacteristics of Corner Stresses
�hResults of Actual Field Measurements
�eIdentification of Mechanistic Variables

(Dimensionless)
� Corner Stress Prediction Models
�oValidation of Stress Predictions

I. CLOSED-FORM SOLUTIONS /
ILLI-SLAB F. E. MODEL

�LWestergaard/ Bradbury
� Corner Loading
�oThermal Curling
�hLoading Plus Curling

�oILLI-SLAB F. E. Model
�LDimensional Analysis
�iIdentification of Mechanistic Variables

Corner Loading
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II. CHARACTERISTICS OF
CORNER STRESSES

�OLoading Only
�oCurling Only
�uLarge Loading + Small Curling
�aSmall Loading + Large Curling
�mMedium Loading + Medium Curling
�eMax. Combined Stress Location

CRITICAL STRESS LOCATION

(Corner Loading Plus Curling)

∆T

III. RESULTS OF ACTUAL
FIELD MEASUREMENTS

�IAASHO Road Test
�AEdge Stress (Loading + Curling)

�dTaiwan �as Second Northern Highway
� Corner Stress (Loading + Curling)

�oCompared to ILLI-SLAB Results
�oValidated Its Applicability

AASHO Road Test

Measured Stress,  psi

IL
LI

-S
LA

B
 S

tre
ss

,
 p

si

0

100

200

300

400

500

600

0 100 200 300 400 500 600

REF: Lee 1993

Traffic

X

X

X

X

X

X

C72

C70

C71

X

X

X

Unbonded

Taiwan �as Second Northern Highway

10�0PCC
6�C LCB

Taiwan �as Second Northern Highway

0

20

40

60

80

100

0 20 40 60 80 100

Measured Stress,  psi

IL
LI

-S
LA

B
 S

tre
ss

,
 p

si



IV. IDENTIFICATION OF
MECHANISTIC VARIABLES

�EILLI-SLAB Model & Dimensional Analysis
�LLoading Only, Curling Only,

Loading + Curling
�oAll Dimensionless Variables

Corner Loading
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V. DEVELOPMENT OF CORNER
STRESS PREDICTION MODELS
� Based on Dimensionless Variables Identified
�aFactorial F. E. Runs
�aTwo-Step Modeling Approach (Lee & Darter,

1994):
�9Projection Pursuit Regression
�rPiece-wise Linear Regression

Case I : Loading Only
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Case II : Loading Plus Curling, ∆T=0
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Case III : Loading Plus Curling, ∆T<0
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VI. VALIDATION
�IIn-Field Testing Data

�nAASHO Road Test
�ATaiwan �as Second Northern Highway

� Totally Different Sets of F.E. Runs
�oBased on a Wide Range of Input Parameters :

E, k, h, L, ∆T
�,Case I, Case II, Case III

�aA Numerical Example

Case I: Loading Only
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Case II: Loading + Curling, ∆T=0
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Case III: Loading + Curling, ∆T<0

0

200

400

600

800

1000

1200

0 200 400 600 800 1000 1200

Pr
ed

ic
te

d 
St

re
ss

,
 p

si

ILLI-SLAB Stress,  psi



A Numerical Example

� Pavement Slab:
E=3 Mpsi , k=400 pci, L=W=141 in.,
h=9.97 in. , γ=0.224 pci, µ=0.15

� Load: P=7,624 lbs, A=10x10 in.2

�0Curling: ∆Τ=−10 οF, a=5.5E-06 / οF
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The Proposed Calculation Process

2. Loading Plus Curling: Case II & III

1. Loading Only: Case I

σwx R2 +σox R3 = 122.3 x 1.054 + 97.1
                                    x 0.139 = 142.4 psi

(ILLI-SLAB 129.1  psi)

σwx R1 = 122.3 x 1.062 = 129.9 psi

(ILLI-SLAB 147.5  psi)
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