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Sample FWD set-up
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Loading Wheel Contact Area
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LOAD (kN or LBF.)
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Axi-symmetric wave propagation analysis

Stress-Strain for Voigt Model

Equation of wave propagation
do, dt, O, —oO, 0°u
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Stress-Strain for Complex Modulus DERIVATION PROCESS

o, a+2b a a 0] Step 1: apply Fourier Transform
Oy .~y a a+2b a 0}|g _
o, - [E+iE a a a+2b 0fe e Step 2: use Hankel Transform
Trz 0 0 0 b7
: Solve for two displacement components
v _ 1
A= tna-2) 0= 2(1+v) Step 4: use Inverse Hankel Transform
Step 5: apply Inverse Fourier Transform
PAVEMENT PROFILE COMPARISON OF WAVE-PALS AND ADINA

P(t) = 49 sinz(ijt kN
0.04

0<t<0.04s
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15 cm E1=5000 MPa p=2200 /m3, F;=50MPa's, u;=0.35

I 35¢cm Ey—400 Mpa P=2000 /m3, F,=4MPa‘s, u,=0.35

! E3=200 MPa P=1600 /m3, F;=0.6MPa's, u;=0.35
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SAMPLES OF FWD DATA

EVALUATION FUNCTION
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BACKCALCULATION

TABLE 1 Details of pavement sections at FAA facility
Section 1 (LFS)

BACKCALCULATION

Section 2 (LFC)

Materia Density(kg/m®)  Poisson’'sratio  Thickness (m) Range of seed modulus (MPa)

Material Density(kg/m®)  Poisson'sratio  Thickness (m) Range of seed modulus (MPa)

Layer 1 Asphalt 2300 0.35 0.251 5,000 — 10,000

Layer2 Base 2242 0.35 0.752 100 - 500

Layer 3 Sub-grade 1949 0.4 20- 100
VOIGT MODEL(V-V-V)

COMPLEX MODULUS(C-C-C)

Layer 1
Layer 2
Layer 3

Layer 4

Asphalt 2300 0.35 0.127 5,000 — 10,000
Base 2545 0.35 0.197 100 —-500
Subbase 2242 0.35 0.924 100 - 500
Subgrade 1949 0.4 20-100

VOIGT MODEL(V-V-V-V)
COMPLEX MODULUS(C-C-C-C)




BACKCALCULATION

STATIC BACKCALCULATION

TABLE 2 Static backcalculation

Section 3 (HFC)
Material Density(kg/m®)  Poisson’sratio  Thickness (m) Range of seed modulus (MPa)
Layer 1 Asphalt 2300 0.35 0.133 5,000 — 10,000
Layer 2 Base 2545 0.35 0.276 100 - 500
Layer 3 Sub-grade 2095 0.4 100 - 500

VOIGT MODEL(V-V-V)
COMPLEX MODULUS(C-C-C)

Section Pavement surface Modulus (MPa)
temperature (°C) Layer 1 Layer 2 Layer 3 Layer 4

Results 10345 - 148 186

1 16 Sd. . 0.32 - 0.03 0.03
deviation
Results 10289 547 134 174

2 15 Sd 0.16 0.02 0.02 0.04
deviation
Results 13713 153 396

e 15 Sd 373 0.05 0.08
deviation

DYNAMIC BACKCALCULATION

DYNAMIC BACKCALCULATION

TABLE 3 Dynamic backcalculation (Voigt model)

Pavement Modulus (MPa) Damping (MPa-s)
Section surface
temperature Layer1 | Layer2 | Layer3 | Layer4 | Layer1 | Layer2 | Layer 3 | Layer4
o)

Results 6631 - 136 102 47 1.0 0.3

1 16 Sd a1 | - 2 | a5 | 70 027 | 008
deviation
Results 10113 141 137 102 67 0.9 0.8 0.2

2 15 Std

- 288 15 4.7 4.3 2.0 0.07 0.05 0.06

deviation
Results 10416 138 353 - 63 0.7 0.7

3 15 Sd 10 | 42 | a7 . 19 | 006 | 005
deviation

TABLE 4 Dynamic backcalculation (complex modulus)

Pavement Real part (MPa) Imaginary part (MPa)
Section surface
temperature Layer1 | Layer2 | Layer3 | Layer4 | Layer1 | Layer2 | Layer 3 | Layer4
€S

Results 3947 - 172 83 601 95 24

1 16 Std
deviation 279 - 11 45 346 19 33
Results 5932 156 144 73 7536 148 76 18

2 15 Std

- 374 34 38 2.6 310 22 75 11

deviation
Results 7581 161 308 - 7684 92 107

3 15 Sd 175 | 62 | 47 - 272 | 99 | 44
deviation
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