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Witczak Equation

_ 2 Vbeff
Iog E R aO + a1p200 + a2 (pZOO) T a3 p4 + a4\/a + a5
Vet TVa
(Pas)
_I_a6+a7p4+a8p3/8+a9 p3/8 +a10p3/4

1+ e(a_M+a12 logf +a,52l0og7)
Where:
E = 10> x Dynamic Modulus (psi) f = Load frequency (Hz)
n = 10-8 x Dynamic Viscosity (cP) V.. = Effective binder content (% by vol.)
P, = binder content (% by wt. of mix) P54 = Cumulative % retained on 3/4” sieve
V, = Air voids (% by volume) P55 = Cumulative % retained on 3/8” sieve

P, = Absorption (% by wt. of aggregate)p, = Cumulative % retained on No. 4 sieve

G, = specific gravity of binder Pooo = Percent passing No. 200 sieve g 2%
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G, = Bulk specific gravity of aggregate
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Thompson (ILLI-PAVE) Equation

log,, E,. =1.48-1.76 Iogl{ AI;EA] + 0.26[ AREA]

0 TAC

Where: AREA =6 1+22 4 2D | D
DO DO DO

E,c = Modulus of the HMA layer (ksi)

T,c = Temperature of the HMA layer (°F)

Deflection at center of load (mils)

Deflection at 12 in. (305 mm) from center of load
Deflection at 24 in. (610 mm) from center of load ...,
Deflection at 36 in. (914 mm) from center of load (9"2
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HMA Modulus (ksi)
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Cell 1 Modulus Comparison 1994-2003
Witczak and Thompson Equations
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Cell 2 Modulus Comparison 1994-2003
Witczak and Thompson Equations
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Cell 3 Modulus Comparison 1994-2003
Witczak and Thompson Equations
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Cell 4 Modulus Comparison 1994-2003
Witczak and Thompson Equations
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Witczak and Thompson Equations
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Witczak and Thompson Equations
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Witczak and Thompson Equations
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Witczak and Thompson Equations
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Cell 19 Modulus Comparison 1994-2003
Witczak and Thompson Equations
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Cell 20 Modulus Comparison 1994-2003
Witczak and Thompson Equations
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Witczak and Thompson Equations
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Witczak and Thompson Equations
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Cell 23 Modulus Comparison 1994-2003
Witczak and Thompson Equations
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Cell 24 Modulus Comparison 1994-2003
Witczak and Thompson Equations
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HMA Modulus (ksi)

Cell 25 Modulus Comparison 1994-2003
Witczak and Thompson Equations
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Cell 26 Modulus Comparison 1994-2000
Witczak and Thompson Equations
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Cell 27 Modulus Comparison 1994-1999
Witczak and Thompson Equations
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Cell 28 Modulus Comparison 1994-1999
Witczak and Thompson Equations
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Cell 29 Modulus Comparison 1994-2003
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Cell 30 Modulus Comparison 1994-2003
Witczak and Thompson Equations
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Cell 31 Modulus Comparison 1994-2001
Witczak and Thompson Equations
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Cell 33 Modulus Comparison 2000-2002
Witczak and Thompson Equations

30 40 50 60 70 80 90 100
HMA Temperature (°F)




HMA Modulus (ksi)

10,000

L
o
o
o

100

10

20

Cell 34 Modulus Comparison 2000-2002
Witczak and Thompson Equations
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