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_ 2JE H a7 )—k 2400 0.2 156 | 15,000 - 30,000
Section 1 + 4
@A A ! 2242 . 035 213 100 - 500
45 A R 1949 | 04 | 20-100
UEH_ | 7277  MEA¥) 2300 ) 085 | 251 _ ; __5000-10000__ |
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_____ A
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|
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|
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No loading area 15 T :
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T
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|
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|
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T
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L 002 o kb D120 [ 60 T Q 002 e [ 60
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001 L e T oot fighr =% D150 [+ 30
0 - 0 - 0
-0.01 -30 -0.01 -30
-0.02 -60 -0.02 -60
0 0.02 0. 04 0.06 0.08 0.1 0 0.02 0.04 0.06 0.08 0.1
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=—illiE7= 7 DO

0.07
0.06

e
— 7= 7 D30 T
— & 7= 7 D60

0.05

==llE7= 7 DO
—E=bs D120 |

E 0.04
S

~ 0.03
Q 0.02

4J 001

ME 7=~ D150
° fEMITZibA DO
@ M=o D30
o fitffr7-iH D60 [T
fif 7= D90
© fEpTTZb A D120 [
ffbT 7= % D150

3

T 210

180
150
120

(N) EE Ly

0 0
-0.01 -30
-0.02 -60
0 0.02 0.06 0.08 01
R (5)
¢) Section 2 loading area
=TT |
b = i
0.08 WiEi b4 D150 [ 120
g oo S
L 002 __ﬂfgffﬁf:m piso [ 30E
0 0
-0.02 -30
-0.04 -60

0.02

0.04

0.06

W5 (s)
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0.08 0.

B
)
I3
L -
&) fiEhT 7= 7 D150
—— i
-0.04
-0.08 -90
0 0.02 0.04 0.06 0.08 0.1
5[ ()
e) Section 3 loading area
—{lliE7= 7 DO
0.08 —liE= b7 D30 [ 200
0.07 —JllE7 7 D60 ||
— 577 DO
0.06 —lE=#H D120 [+ 150
0.05 ME=7 D150 | |
€ * fighri=i 7 DO N
S 004 o figffri=i#H D30 |-+ 100 =t
& fihri=>7 D60 ah
g 0.03 o 2@1&;‘:;}» D9 [ =
o fghrizb D120 | |
Ky 0.02 fifhir 7= 7% D150 %<
0.01 —— i [
0 s ()
-0.01
-0.02 -50
0 0.02 0.04 0.06 0.08 0.1
RE[H ()
f) Section4 No loading area
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7= > & (cm)

I (cm)

7=

7= 7% (cm)

H & (cm)

7=

0.07
0.06
0.05
0.04
0.03
0.02
0.01

-0.01
-0.02

0.12

0.1
0.08
0.06
0.04
0.02

-0.02
-0.04

-0.04

-0.08

0.08
0.07
0.06
0.05
0.04
0.03
0.02
0.01

-0.01
-0.02

ET= A DO
ET= A D30
—5E 7= % D60
— & 7= 7 D0
==& =7 D120
W72 7 D150

e figiri=H 74 DO
o fighr =7 D30
e fikiri=H 74 D60
o figtiri=H 4 D0
o fifghr7=HH D120
iR 7= 7 D150

—
—

M |

T 210

0 0.02

0.04
R (s)

b) Section 2

0.06 0.08

loading area

0.1

= llE7=7~ DO
— | E 72> H D30
— £ 72> D60
— 572357~ D90
— 7= A D120
WE 7 D150

e fEHr =7 DO
o fighr7=>7 D30
o fEHT 7> D60
o fighri=i> 7 D90
o fif 7= FH D120

——

T 727 D150 ||

0.04

0.06 0.08

RERE (5)
d) Section3 No loading area

0.1

AN

’s

= lE7= 7~ DO
— | E 72> A D30
—Jl|5E 72> D60
— 573> 7~ D90
— 7= A D120
7> D150

e iz DO
o fighr7=>7 D30
o fiEHT 7> D60
o fEfT =>4 D0
o fighri=>Z D120
f#HT 7= >7 D150

120
=

(NY) 5

T 180
— 150

(N>) =2 1y

(N>) =2 1y

Qo
A
0 0.02 0. 04 0. 06 0.08 0.1
5[ ()
e) Section 3 loading area

—WEE D% DO
—WiE b7 D0 [T
— £ 7 DBO

f#bT 7= >7 D150

1]

0.04

0.06 0.08

FERE (s)
f) Section4 No loading area
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— Ml E 7= DO
0.08 —HiE 7= b7 D30 200
007 — 7= % DBO
Vo A\ —lE 7= DO
0.06 — =7 D120 [+ 150
oo/ A\ mEtbs oo ||
= o i DO N
§ oo ;; fé’f’%\\\ ¢ TS D% |- 1oo§§
* fENTI=FIH D
E 0.03 o @g:gi D90 || =
N - D120 | |
Iy 0.02 Wik oo D1so | | 20 Z
001 i |
0 == )
001
002 50
0 0.02 0.04 0.06 0.08 01
R (s)
g) Section4 loading area

K-3 74— NETFADT- bR

6. 74— FETILEEZRIEETILOLEE

-3 & X-4 ORE-bI &= % i3
HE, E—JHMETIIELS —HLTWDER, 7=b
FINHEIN LR DAHECIE, #EERIPEET L CEE
Lzl OEENIRE A & B A 2R L
TW5b. ZORRIIETORIMEN RS Z &12Hh
LB, NEfRENT T, R e 2 & £ pEi
WCEH L CRIE LTV 5.

X(4a), BO)REEORIETHSD. 7+ —2 NET
NV HRAPEE TV & i 5720 @) FFT %
wWHT 5 L&, @da)id,

E. =E+i(24f)F (6a)
Ly, ELR74—2 NEFAOERHIMEE
WTHD. 2T, i=V/-1ThY, f =0/ 27134
HH(H)TH 5.
n=F/E s L, APTOMMEOKE ST

E,|= Ey1+(27nf ) (6b)
EELZENTE, BAEKICEFEL TS, —FHK
@)L EFEREO K E S| E] | kw5 &,
E:|=V(E.J +(E)
L0, REHOMECEbO T ETHS.

-5 THET N DLEEZ LTS,
®-3 & B4 O D7 & JE T A0 —
BENENOITBEEEEGECH D EEZEXLND.
HEERIPE TR EORFINED & I
HETATHY, FWD REED X 9 7ol #1213
ERNVETFILTHDILEWNWI LN TES.

- -
— —

(6c)

7. HER

K [ELE A4S Ja) A 2 AR it 5% CHIE & v/ FWD
R —HZ N T, 7+ —727 METILEEZRHIME
T )L 21T > 72, RENXT A—Z OHIL 6
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7= % (cm)

— & 7= D7 DO

——{llE7= % D60
007 "R —liE7= 7 DO
0.06 —lE 7 D120 ||
0.05 /l\ X WiE7zi>7 D150 | |
: ,‘Aﬁk\ o fithriz 7 DO
0.04 o fEHr7ob D30
003 -1 AN thsaoe |
0.02 1/ X\ o Wb D120 | |
: = fighir 7= % D150
001 ol e
0 X DAAAAAa o ——
0.01 S
0.02
0 0.02 0.04 0.06 0.08 01
e[ (s)
g) Section 4 loading area
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25000

20000

15000

10000

5000

[E I, [E* (MPa)

0

Lot / _‘EV"‘:(Z,,f)F

/ BN

0 20 40 80
f(Hz)

a) 7 A7 7L MfiZk(Section2) 1 g H

600
500 //
400
g 300 //
o 200 / . ‘EV*‘:E\W
H‘ W —_— |E = (271)F
¥ 100 ‘ v‘
L
B / EC’\:,\/ﬁ
0 20 40 60 80
f(Hz)
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BACKCALCULATION OF AIRFPORT PAVEMENT
BASED ON ANALYTICAL SOLUTION OF WAVE PROPAGATION THEORY

Kazuya TAKEHARA, Yoshiaki OZAWA and Kunihito MATSUI

The objective of this paper is to confirm the validity of the backcalculation procedure in which

analytical solution of wave propagation equation of layered systems. By applying impulse load at the

surface of pavement, deflection wave propagates at pavement surface in a radial direction. Assuming

pavement layers are composed of the Voigt material, layer parameters are estimated such that computed

surface deflections agree well with FWD deflections. Also assuming layer material characteristics by

complex modulus, the real and imaginary parts are obtained from FWD data. Both results are compared

and discussed. The FWD data utilized here were measured at National Airport Pavement Test Facility
(NAPTF), FAA William J. Hughes Technical Center, Atlantic City.



