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Development of Extraction Method of Slab Curling Shape of Jointed
Concrete Pavement Using Profile Data
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Abstract

Curling is caused by the difference in the temperature and humidity by the depth of the slab in Jointed Plain Concrete Pavement. Slab
curvature shape and size change due to curling exert a profound influence on the internal stress and roughness of the pavement, affecting
structural and functional performance of the pavement. Direct measurement of the slab curvature entails many problems. Many measuring
instruments have to be installed at the early-stage of the pavement construction, and the behavior of the slab curvature needs to be measured
accurately from the early-stage. Moreover, the cost and technical difficulty are very formidable to measure the slab curvature. This study
develops a measurement method for slab curvature in jointed concrete pavement at any given time by applying Power Spectrum Density
Analysis and Inverse Fast Fourier Transformation to the profile data, that can be easily obtained at the construction field site. The
effectiveness of this developed method is verified by measuring the profile data of the test road of jointed concrete pavement at an inland
central expressway by the hour and by examining the result of extracting the slab curvature shape from this profile data. Additionally, the
profile data of CRCP(Continuously Reinforced Concrete Pavement) sections on the same expressway were obtained and analyzed at the
same time. The validity of the method developed for the slab curvature shape extraction is verified by comparing the result from the analysis
of the profile data of CRCP sections with that from the analysis of the profile data of jointed concrete pavement sections.

Keywords : profile data, PSD(power spectrum density analysis), IFF T(inverse fourier transform), curling,
JPCP(joint plained concrete pavement)

¥ 238 EXPICP-Jointed Concrete Pavement)9] 2% TG %'%Eikﬂ 93 & e gaoo] A SHA
A} Aol 9 Tee Lejue] 3 A 2 37 E%M 823
S ATl FAT 9F2 F 7 Aok SR W BYE AY 243
olof gh | A3 27| RE A% B S| destn 17}4 e g

3} AL *]%-73:71°ﬂ FAof Tjrak«] 74]~7l§* Uﬁ’é &
E] g g
oA £4A4 858 & & Z23Y d)o]H (Profile Data)dl 3¢ 29

71839 olg$-& 2 g}, & ddMe &
Ed ¥ (Power Spectrum Density Analysis)

« B3R 20T ESTIT LS
« Folel - 20l 52357 204
sor el - H2ERTN SRRENTH MUTH



CO00000000000000000000000000000000000000000000C000000000000VCO0000OOO00O00V00O0OD

o Fa]o ¥ (Inverse Fast Fourier Transform) 71 5% 283l ¢lo]g] /\]7}01]*1 Z% 2AYEXRS B
< 43k WS st e 7Y A 84S A5e] Yk j?‘—ﬂ R YA AHER S S35
ol A Z2RYE S43kn o] ol RN SHE I AL 5]'04 1 A2 ARSI B3 5 Azt
&2 A EXZ(CRCP- Continuous Reinforced concrete Pavement) F-3teiAe] 23 dlo[H& #43}
& E% TIYEXRX dapel vl wdte] AL SulB I P4 32789 B S AFE

n!o

S

1.2 9le] Hansen(2001), ARA(2003)2 3 %Az}
Aol A BdAF Built-In Curvature® % &3

ZF ZAYELARA &H Qo] wgogo EXAS VA AFSHAA BH °é‘:rL 2 &
L FEAfol2 98 sjue IMsE 0P 19 HE F FAIM FHEH0| H1 o] FHEFS THL
2o sHede @ 4L YA 3 1(a) = LAY AN 7152 T Hst m}a} e
PAaro] AL ozl tl7)9] L5t EH sHie] & H IE A ¥gE Bt Built-In-Curvature
EHT B AL 2uld o3 LEH R E € AT 2AEXFY FAA A sHEY
Qo] EAE w2 ST H AHME gEo]  -FEAL 3 FA|F SHBY o] YA}
WEHA Hol Agko s SdlHyt @ WYL Jdoy) A HW, old SHEs @ WES A . ol
A9t 28 1(b) AL A A vz B o] FRHE AN 3 P4l Z
U Eol ol 9o LTyl SlRHT) Bolx &8 HIAY FRFCl {9, 2719 &R WYT7H
H 3E A ghEo] A= 9ol HAlsA 5 U F ¥Ao] Hn, o|F Built-In-Curvatureg} 3
o] 3}3ke] Ao] BAYEA Hrt. o AlFgZY) B3 ¢ SAERSY £¥H

Built-In -Curvature $85%% 71522 22 g9
T oA, 239 2x9 FE9 ztold| ut £E
9] 3 giro] Wztgs 7 2014 E1E & it

(b) 5000
N /Txanswrsejoim Transverse joint
P
38 1. () 4% Y () 82 B R 7 4
= s FIOTTHE; g) s
::2 3000 s ‘\ ( Skb m contact with ba ’D
£ o 1 confact wi S - !
N 2% 2aNETPY T 29F D | 2wl S e N"
= AN o
FS N sejue] F WEe ¥ F2H A% & w,
_ ] . 3:; 1000
o ol 4% AYLAYA wEeEo] BFHo= 7 R e Msr/”
. - . 0
£8 A$ o8 S A A =3l -2Ho] B3} 0 1000 2000 3000
o Top-Down TEo| WA g}, o]} w2 Distanee fom Joint ()
3% Aol 44T A9 TRo] FYo| A3 + Vo ? e
Jpward Curlng by Dipstick @ Loss of ! FWD
A AtH(Hansen, 2002). 2N ELAe] A s

a7 2. £3E F gakel o Hal(hansen, 2002)



Hossain 5{(2003)¢]
2ol

v [-70, 1135 § 1%
NRERFLAAY 24 A7l nt2d £
el FEo] AA Hebdlo) vjx)e o gko] A s}
B S8 FEo] P gholl mA e ¥l go) IRI
71ELE 20-50%°) Bdtta sttt aElm vl
Ak z2sd aw AR SHAT
uebA IRI kol 40% #pol7k VAl 34 =< 745
Bauga 9ith(Felker, 2003). &#y9 Z
(Curling) 2 b3 (Warping)oll 93+ 8 #4&
¥ ZAYEXAY) FZA 7]_;@ Az A3
& Fa Sled el SejH] 3 A
Aot 71EE AAEA ¢ sl
B AP dAgolA defrlztd £41A 2
Zz3d folHE o843l Su
7IME et gk, Z2uty
: ﬂ%% A&ozA o2 st
lolEelt}, ol the] 3y
: '} %‘" %Mif'é} %‘-%'r:{ ol EAstE 54 sl
3 ES Jr‘” tlo]E]
ZSFHE) o

1> b

W oo M 2

rol rlo I
of

b
if

ot
o

oft

o o 0 ox

<
=

3

=

X

o

o i

& 71‘%@%% 0]%‘6 o E4A % TIYE 2R
g8 @ AL FEoe VWS g
A LR 7HE
T FHUS A2 AR e 2AERY
olx Bzl BU o5 & }«o}] w@ 2 4 A]
3t 3l 33 o] 2o}, 3—‘?
d HelHE 43t o

IMES A &dlod Y & i%w ‘T:%o}&’ifi} =

(]

el
i
P!L
28
=
o

@ & Atk 9432 Eaduag kel 2
292 Holng 2qdgion o|F Busd 2%
E AR S| el B

SRE 283

2. ¢ B2 EXRO &= & i
F=57Y
2.1 B9 2ale 8 EA £37)Y

2 2adERge] Z29d g 49
A

o1l tlole 2 8L g3 W Hgo] 23
9 dolele} & 4 gtk o|U T2 dojelo]
4 Fe magEngsl 208 1§ 348 Lol
Baap] S 28 33 2E Felo] u, el s
AER 243 54 F5 32, 9Fd ¥ 5
o AYgl adth $4, e sdeguse
A ez AEeke oW sHo] FiAL W), 2

.‘.4
—

&) dgPFuls ATo] 93 2712 TFH 2 9
=712 JehlE seug e 5880 2 A7
7% Alzko] opd AR Az g Eih?igl A

WalEo] FaA o] Hrt F, T2 ey
A w456 J-I*.o],_, s 17 49
Zo] therel 3pgel #7014 A o 74

ot
HolAtt Aget Az £8E] Qe FALHE
o g 2715 Vel e =<l 39 /;3}] E30] A
$ 28 o4 BEOE EAG AR
st gol 6m/cycled] HoE 0]% gko)
otk 18 FollA Y AdE BAL ATl
S ATk 2 NE Nz e m,{ Nz 2}
olZ & AA A AZE Ml =S T

Z2mdl diole &3
!
Power Spectrum Analysis
l
Brodensd Fos 55
1

FFT-etZalof gt -
{inverse Fast Fourier Transform)

!
PR

7 3 Z2id dlojHERE ol E e $57(H ig



A ()2 389

"y FHE
A
0l
-2
-4 =2=3mm
) O Time, sec
4
oMo e
-2 W - i HE=05mm
o 50 w1 X0 /O 0 I K0 40 0 € m\ﬁ, geC
: Fn4=gy
o WMDY
-2 BE=1mm
-4 .
i e, S6C

T8 4. £2i-Ho[He| 74 of

3
3
T

F&FE(m2-m/cycle)

g

£

Tt EH(m/cycle)

T8 5. ojg| AHER M of
(B¢ BRYUERA, I H2713, 2007, 07. 27,
06X 34, d712% 26T, AT(EHE d3te=ah) 1.45C)

G, =Q2y/N)|X,[ A (1)
N
X=Y xé N A (2)
i=0
714, y=AZ 4
N=AZZIEF
X, =)o) ¥
k =<lele] ¥QlE

2 (DA k8 AF & A7l A9 F7t
ofd Azle] R Ago] Hul AR T3 HF7
A = o gl ta] Fukg 29 EY £42 o
g A5 33t 9ol 4o 2¢e a9 69 2ol
HoFA drt.

iy iy |
gjﬂ\\' J\/Af W\P/\x\/ \/‘ \ﬁ/\‘\vf \if/ w

o

ol g #§ ~HEH FN3 B FuF 3F
A F2)ol Fgoll it olalrt Bast, Fe
FrE 1858 AT 72 Est
Aste 734 7Y o2A, HF7|HQ o| A%
E Alelzt FARRIY Z3H(harmonic)® EEE
A= Aol vl Felof Wto|r}

o

£ £

X[f1=2 xnle > 4 (3)
x[M=>, X (f)e 7" df 4 (4)

e e BER EEC EERECE 2 5
sae] o) 2 e & sl Felol W4
A% 4 (3% 2. 4 (3)9) Fol BN ol &
gl slol & Zasdl velHe A% X Fo] A
%o] opd 29| Zo| Yoo Azl = of
2% A2l 229 Aslgl dad 74 9% 34
()8 223k thsje] A4 59 Z2nd Yol
Ho 427 $2% 949 $9 el 4 oy



DOCOODO0O00O0O000006000000000000000000000C0000000000000000000000000000000000000000 gg
et

g 542 EYela Y A 9T AT ks
AN F o] dFeke AE3 x[n) & FFelo) W
e A DE ol8del HHeien, olg B3
A% 9FE Fe A 6m) FH ) dF A
RS WMok EF FTAYEIRINY <98 &
34 Hsks FAeIt

¢
Mol 2A 9oz 7% 79 4~ £°1Eoﬂ*1
A%t 249l dRpon 249 4 Pies

wsH. °olE &
¥ g7l ofd F_%Ql P
A dse

3. oM =21 Hlo[H &

L

3.1 2™ =20l H|o]E{(Profile Data)$&!

;.
s@

&
.

g 3 FRNBLEEE 9F - FF 7 A
of 7.7kmoll YA AIFERNN & AFE ST =
23 gol8 & S8kt 20074 7€ 269 -27
g FA7r 33)9 102 239 3HFEQL 3§4°ﬂ a4x 1
¥ 8 oA B uke} Zo] A7 FeH(Eo])
Fog F 7 EAEY A|A Eiﬁ}%‘_ R
Aeact. 2204 dolgd] 55 st &
£ Zeadd (088800 )& ol &3t &% }"3‘3}
Tzeadee] ¢ 94 EE A v, =
4 =3 z}x]i o]FAA glom HSHER
£ 1.2km/hrol E2xW Z2RYdS HA
0.5inch(12mm)7H4 o2 574 7k, =9 83
Helo] Hr 0.0002in(0.005mm)7HA] &4 o] 71
stk ® 10 Z29Y dlolH 3o fHGH Q9%
sgon Aygwsld diF Rxr)Ee A Lot
27] flete] AN E27| S5 E‘E}-ﬂégl T3t
sl dlolHE ARt £ A 9%
o sl AZ3 Bl Yt AH 7 ARG A&
A2 2adERH %LMWE YA Hlo

ok
_lhll rr’

=

k=

U
X

RO LK

datel o) o}, @
ARt
¥ 1. Z2aY Hlo|g X 712
24 33t 0y & 27 A7
Zy 2auEy
oz | O~OR A 2 79 269 14 17:00-21:00
(1 2= -
279 23 05:50-07:50
v 2ae| @ @4 33+ 12:30-15:00
(8 B272)| -8 277 23 10823 13} 05:00-08:00
23zl 2| -8 §277 24 ' '

22te) 9N 160m T3] 2A 34% zz
52 dolEle] A 19 89 A BYE A7)

A Sgegon, 49 B 45T HolEE B




| o

/\
[¢]
& vastgt.

&Y P2 160m

B EA Ei

2% 8. Hofe] £ /x|

3.2 Hjo[ef 24 & Azt

A-2olA 20073 7Y 264, 279
3 229 o

'6"1""“"']

3 109 2394 & 63]9] 24 =

TRym-miryde)

10" W Ve 0° @
BhEercycied

O3 9. EF 232|EXXS| LIYAHEY 24 Z1|
(BE27)%, Do, 2007.07.27, 2%, 7| L£% 42¢C

AT(EY R Fat2=3}) 8.9C)

0000000000V 0O0O0O00LO0O00VVO0O0O0V0O0D000COO0OQO00000000000000000000000000000000000000000

YL B 54 FA5E Pelsiel Sl 4
g 2asg
a3

3
g EoHES EE E 34 £
S 06}0% A 22579 Al sl
& FE 3749 W9le 0.1~100meltHG
Awasthi, 2003). 2812 =258 A A, AHsAt
F7, FA4E, SAGH 5ol 12 FeHde) Aol
E_a ] gloq_ oh;ﬂ-xq__i j].tﬂ]]]]/}. _%_gla Z¥ A 5
o g2 F¥she e Fo7F 2~15Hz0H,
ol =2xd 23] A A7 80km/he] =
2 3 Al 1.5~11m ¥ &3te 240 Hrl(@
FEZFAL 1992). ol& I 9914 15(m/cycle)
‘c‘?H gl A SA 2 2ok 932
E U EA 3 F5 2IYEXRS] 6m £
l AFste U= oo &dhe AL K

F 31em, 18 99 Bl oz BAF FEo]

m,] 9gEg- Hi= B R Ro|t}
B £&7} Zold ARdE Zzad
Ho|H & S4ste] #A% Zzte] gy 3 I
o3l & 29 22 ZFAE 2 24 HolH F ¢
% 4 s zo diste] 7 Al E IS 23 10
o ZAUHE F AF & 29 vo|HE HRs}
o et 128 10 B¥ 257 ¥skdd] ot

e HN ofr B2
Moo e
_mrl

>
o Y

]_

m J}L



3 ¥
74279 |74 269 10¥ 23¥
ESEpET : o |1 rrs
e A (AT)~1.45°C 8.9T | 34T [-3.25¢| 5.9C |1.55T
ooy W eF [ A [ | o3 [ A4

06A1 | 1441 | 19A] |05430% (134308 174]

2ol - 0.9928{0.6769|0.6803| -0.402| 0.5671

2 8% AH210.1862)-0.205| - |0.5067-0.2242| 0.2282

% (0.1907| -0.44| 0.37(0.3434-04957| -

9% Ash 2| 0.277 [-0.2176|0.4126(0.3307|-0.3848| 0.201

A 10.65491-0.3519]0.2653|0.4119|-0.2064 0.1676

SEZ sl - - - |0.6511}-0.0973| 0.3438
A% x| - | - | - 10.1744[-03812/ 0.7841

0.5

0.4

0.3 «

0.2 \\
o1 '
E,
;{)1

0.2

03

0.4 g

o5 1 2 B 4 5 6

=E 5 gl(m)
10, sElE Ao 2x oY
(FF 22EZF A 8272 92 Pox)

% o3 0% 2917 Adel ¥ Bao] Wslge
g & glom | 11 gifo] ek A} 13k A
B3E HYS UG F 3t o71M, &YB As
¥ SEAHATIY A 4] LEA} e
Wi e 99 Lxsil el $52 BAlRSe
W e el FrE GeRigs. Sdn 8
Bl Werk A L] 9 o T4
H B7lle 982 £ ¢ IS5 BRiFE Ade
o5 9

©
=
o,

Ao o

ol
o,
ol
ol
do,
<
=
o3l
=
A
)

xzs}
2AL a2 27
A
%

o,
KiJ
ey
%k
=

:
ol
4 o
30

=
N
Mo
)
I

(e

N2 (a2n/cycle)

prr

e

- R —— S

Rress

'
- {m/cycie)

j_E.] 11. O:if_.l\_Jé-LF_L —:"—.EEIE;‘:’;XI' -?-7} _u,I-_r_I A_\L“Eaﬁ'll _E_/ﬁ“l 7 l.
(#R27%, 9% 92, 2007.07.27, oH4,

7l &= 26 c, AT(*ﬂ%ﬁ geke=ah) 1.45C)

3 EF T EEA 7|54 3 Wy
ExFoM Hz7|Zd w2 SefHe

R PCR LA FESEEHEEDE
SRS EESES F EFESE
Huz71%9) A% % 8 o2 7o A3 vzl

2

7}011/‘1 £ 3% a9 129 <Y @ deEE
T U & 39 Ay 2Y P uE

3 38H 29PEs WY, 2% 2 EXYY
Hx713d 2345 29 799 108 27 o7 @
& FARE gE Holg yrjAle dE X7 SHEG
ANE27)59 3 B4 HEkgel ¥ F€ &dE ¢
on, ol ¥ HE7|SHT ANEE7]5 @

;3 _xﬁ mln



Aggkol Aot S8 AT Wy} o wel dojuh
Aoz Addn}

:. 0000000000000 00000000O00000000000000C000000000000000000O0C00000000V00000000OVO0OO

st A ASE A+ 28 13b)% 22 A%
€ HolA Hrt. Ag xRN FH% E5 22E
e 72t A8 Sofu Y FA et A4 H

3 RIS U MMERTE 770 E FA szt A4S BAE B A3 38 13(a)9 2o] g}
I o2 8 B4 99 (mm) 747t A E o] HAFH= Aol ofgt 218 13(b)
279 0671|279 1441|239 0541|232 1341 | 7o) 5 7l9] &avy} 3 sl SejEzE A%s)
&8 gy a1 Alo] WHAIERL Blo) &l & o
Sa(am| 145C | 89t | 325¢ | 59T o AP G o] BAIS BT 4 g
drzs1Z | 0.0059 | -0.0041 | 0.0036 | -0.0079
AMBZ/Z | 0.0253 | -0.0043 | 0.0129 | -0.0078 \i/ Fxd
(@)
0.03 FERAM KM
0025 P
002
(]

0015
001
0005

-0.005 272 06A] —q 23054
0.0t

-0.013

TygaiE manis

3312, 2x0|5Y Sai= F galgioln

=

M
Y

3.3 &2 gue & My

Am
Ho

T ZAYELY < Y I} #2212
129} #o] FW4%e] B 2 A%
PiFezd eeu ZP@do] WA
Aok WY P e =29 JHE) &
8 ZJAE ZA voEE & 3}
oMo a3 ‘“‘* EN
2 Qgsisitt. ol NExRe E% ZAYERF
9] dR27|Z73tel tf FdHOZ 4-7 FUE
AA HelHE SHsglen, o] E43AA. &%
ZANEZR 4T cdE APLYA] FdH g
A ARE 7 A sErt E9E0] ok a7
13(a)¢t 20| F M9 <o Zo] FPH o2 &
sz 2 Aol a3 B Aole] T EFd
Elolutel IARERH & 7&Ho2 A3 F A

_\,'i
=
M1
E
2

s1S)

oft ﬂllo

oﬁ;é

o Jw

\:l

IS

o

EY
ot U
fo B &2 <> hu

r'_,
NS."-"
>
b
m Ao

J% 13, 5 23 EXT| o8 HALM Y4 of

NEEZ 2F 2aETPIN 23S 2G4
3 29249 YolHE B4 29 17 149 2
o] S7he) gl Qi SV Alo]e] Bojlrt A
g Y ¢ 5 FH02 P ZYRA] B
AFS AT 5 YoM o DgolglE F A9
sust W Sl sYEE ASHE HelFe
A5 & 4 Yo,

€

0.8

0.7 -

0.6 — =
0.5

0.4 - N

ArCh 4 2| ()

0.3

0.2

0.1

=3
~

J214. 3, FEAM FHtH sl E ¥y
(Fv 22YEXY, AR 2V|3, 9% o)~ 2007.10.23.
olg, 7)&% 10C)

o
det
I
g
ek
oﬁ.
oX
rk
ot
i

a3 o33 F & E



O0CO0000CV000CI000000000O000CV000000O0CC000CCO0000CAO00000000000000000CO0000CORA00

2 150 UERgleh. AR @ wAA tiEsole)
W WAReE 27 157 2o] FyAe
RS SN, £xe) Wale] whet Puw

[N

o ot
l“_ﬂ‘.‘,
ox

o
e
o=
QL
44
o
N
o T
fo
0
>
e
rg,
>
ox
gk
1o
Inch

ook
(OB
(g
o
2,
>
Mtore
el
ok
o
s
T
huj
ol
o
ol
2
QL
¥R
£y

O o o oM oox = XY
=2
ol
wfy ©
2
Iy

N

o
ey i
-
r‘_}'_l o
1o
<Y
an
bta)
lo
=
o
o0
it
—ﬂ‘ O}m oﬁl’,

0.8

0.8 v

el |
0.4 AN e P
N = Ey— PO

29 (mm)

0.2 4 S ——e 'I

T8 15, FHAMM| Fctd Safe F Hatb uis)
(FF TZHUERY, d¥271%, 2007.07.26~27.)

Do

e
i
rhu

AME ZAYEXFS a0y HolEe]

A orj
to o

ot

e

i
dlo
K
m
rlo
ing
4,
j
b
¢
R
Al

2
fif>
Aoy
lad
fo,

of
oz ook

=
=
_OJL
L
2w
jg{
[
Kl &
i
)

LA

bl

= o
~
o
0,
oo
ol
ot

8 o

oy

=

o

RIUNNT ]
—H
o
=2

ox
o
>
>,
o)

4 e e
=
2z
fl

o 2= (R g

N,
a3
o
g
-
ol
ol

32

|

o =

2y
'
i
W
i
H
Y
_t'\_l,
T JH'
i
i
[
o

oo
AV
od > Fr

o
jm
K

fud

o

iih

=)

i}

=
iz Rl e

r_‘

1%

ek

i,

i
of mN |m

o 1=
N
Hr
)
ns
Py
&
Sy
lo
roL
iy
o

0,

_?l:
4
32
rir

.
T
B:)
re
i)
ri

fr e
ro
wek iy

Sk

dlo
o o b

4
X

opt 32

B

N
e
i
[
,
(m
fH
o3
e
N,
ol
1o

rJ
o EQ >x
©, 9
o
Dol
QL
o
=
s
i
il
o2
o
.
O,
&
T

~
O\N'
e
=
oy
o
riu
ok
)
)

NS
£

O

il
=
[hd
N
fuj
o
=
Y
to > X
"
° 2
B ol A2 i

o i
¢
t
o
i
m
T
ay T
&5
1=
1o ot
SIS
ofl
ox
rL
oty
K
E=)

UMl 2
B Pt 9FEZEA A9E Mob £ Y

Fr FaUEEYY AYRYNEE o8 Fey 4

FATF A AREZ o) 2N FUT

HDE2H

FTERFIA BEATA(1992), "EFO| HEM EN
AT(l), ZEe| o|nd MEEMAR(IN, I=T
23 29 92-13-10.

Ben Bruscella, Vincent Rouillard, Michael
Sek(1999), “Analysis of road surface profiles,
J. Transp. Engrg., Volume 125, Issue 1, pp.
55-59.

G Awasthi, T Singh, Dr A Das(2003), “On
pavement roughness indices , Journal of the
Institution of Engineers, vol 84, pp 33-37.

Hassen, R., Mc Manus, K.J., and holden, J(1999).
"Predicting pavement deterioration modes
using waveband analysis’,
Research Board, pp. 181-187.

Hansen, W. Smiley, D. Peng, Y. Jensen, E(2002),
“Validating Top-down Premature Transverse

Transportation



) 0000000000000 00000000000000000GO000O00000000000000VOVOO000CO0000000O0VOOCVO0O0OO00000

Slab Cracking in Jointed Plain Concrete
Pavement (JPCP).” Transportation Research
Board 1809, pp.52-59.

H.Thomas Yu, Lev Khazanovich, Michael I.
Darter(2004), “Consideration of JPCP Curling
and Warping in the 2002 Design Guide”,
Transportation Research Board.

Lu Sun(2001), “Developing spectrum-based
models for international roughness index and
present serviceability index , ASCE, Volume
127, Issue 6, pp. 463-470.

Michael W. Sayers, Steven M. Karamihas(1996),
“Interpretation of road roughness Profile

Data’, Federal Highway Administration
Report FHWA/RD-96/101, 177 p.

Michael W. Sayers, Steven M. Karamihas(1998),
“The little book of profiling’, University of
Michigan Transportation Research Institute.

Victoria Felker, Mustaque Hossain, and Yacoub
Naijjar(2003), “Roughness Progression Model on
Kansas PCC Pavements’, 2003 Mid-continent
Transportation Research Symposium.

A+ ¢:2008. 2.12
2 A 212008, 2.22
AAEY 12008, 11. 17



