sy — ele e
oo Olies pudige
WWAA Jlo d oslad cons 55 )5

O 2 Pee b yiol ) 3 03l b (5 3lwg y ouilo Bl yos 8557 3 S

Y . *
6"‘*@"‘" )gbo ¢ ‘swglf )*ol

QYo w)g oKiils sw)kﬁmsu‘)‘o& o ouSisls 56).!‘)530‘) OB; sbewl =)

QY s.,u.l).i oKiils sw)kmeu‘]o& (S0 cuSiisls ‘6).3|)33o|) M)‘ wu)wdwlé -y

kavussia@modares.ac.ir

[AAYT 5oy 06 (V8] el s 5l

ol >

bl s e oLl e BLISE b glate e 4 3515 (Gless G pde 3 e B oddaw 5 Slosle Bl gl Cons s s
5 ol e BLL e s sk (5l losle 5 oddan L5l Gla st ls G (658 Jde Sl il ol ol S g5l Glosle
e b SonlT Al 4 Ysans (615 00 s 53 Slailass Sloile il ol dins g s SedS 4 S OL3Gs 2 il
e b Sl 0l s e Sl OF 58 S ol lasy b e b Sl e S S FWD 58 e ol
5 a5l ;»1@ NESIRVL SRS VW or Sl ol e S Sl 5l sl oLl age e el 51 g5lesy stile BL
FOLl 5 4y 3808 O Sledlbl il 5 &8 cul PCL astla (s3lasy (omb alissl pie bl 51 (S Ll ol (5555 sy
o ol Bl b (0 Shas St e s pds oMo el age alies (RSL) (55l ol L sae (335 (et ke .l
b b bl ess 5 losbe biol Jst SPCE L5l s FWD olKeis losl s Olojen 3508 ol (g3l sbile L jas
(s Gl ize (5w Gl eslinal b aS el sld m agn cnl 53 JSLRSL o sl e el Wl e cdas e ol
Lol glassls cuils oS (6 K3 ol s e axls 5leslizal U1, RSL lyn U sss 15, S la pana RSL .o 65 Kien
o 3o3n SISy 4 s 1y la it 6 udy U 5 (Saeen Olgs e ol 5l eslital b a5 i oSl S 3a0S 5 SOLT

Blayl3
Jo ( Stan ($3losy Candy Larld (gilus, sl 3L e (00 319uuls”
okibe 3L e 5 iy Censs el Sl Llole Aondo -1

e b 3 5l Ll o s p ke 3l 2Ll sla ) ) gl

uuT Syse 93 J"’JSL;‘ )‘J.E obu.'.'.w\b)jﬂ eb LE).L“’JJ

135



OLKer 5 SELEI

Jiduq‘iaj;k.‘i\)alékw\ °J‘>Jlﬂ4‘jd‘i‘)—>-1@“‘ﬂjgb

Sope SOl IS 5 s b e 3 sddk
SR

i e T e Y e e
gl 1986 Jle L3 o slile U jes o e
b sk okl SU sas syl sl L NS
Solwsy okile SU jae Bay pl 5o 58 slgldy (IS
035 e e b slashlesl Sl eslid b s g
boonlsl o o slaghlsl ol 51 S s
Js s Ll ol (FWDY) (sl o 50 5 oSz
oas O zman Sl Sl eslial 5 055 pau a5 0L
Ly, Opmer il glais, Jus o FWD
2]tz (g3lass okl BL por imi 6l (Soen
L gladaly (2015) OLes 5 Ossmmw ssbue nen w
Candsy Larli slaesls 5l eslizal LRSL™ 5 PCIT
Lilyd b oo Sl iy sl B e 5 g5l
Loekile Bl joe b LaS Dl Ao ol
5o 3l ol Kais 3l sdel a5t sl glaesls ) eslaxad
PO ol jolis o (Ston A tolome sl 5 i
Jae [3] wel s 4 O S, Je 3 b 5l RSL
s e (V) il 4 golgidy O S

RSL =4.1872In (PCI) — {

14.728 1)

e S oo 0.88 sslity Jie Sier oy
T Blson b 2t 53 2l o 53 LS|
IRI-PCI slaosls 51 otz U 1 slasdllas 55 5 oo
lodie tinsty cal s s ol Sledn 5 Jam i
e 4 gless g8 s o Ses bk Ll
Oy S5 sadte s SV IRIGIPCL ol ot
ool s g Dl @S il s ) el

R L}"b..))‘ ko 5 &)\)L;\M ckw

! Falling Weight Deflectometer

? pavement Condition Index

3 .. . .
Remaining Service Life

136

Fl Sl OF skl b jae 5 (S3lasy Sonds Saxla
Sl e S easdee S sba |5 i ol
S o el B g3l lesle s g0 Shas Lyl 2

A Ll prie Ao Ui Sl g3l Cands e Ll
ekas0lis Ao 5 (Silus) i sl Cond s odas 0L
Candy el Cwl iles, o Dl Canss
Sl s e e Ghuaz s plul 3l
T10 5 55 0 lome 3Ly Slaal &

or Sl Gl ekl Bl (a3l e sy
Gluars g 5 iy ol bl (IS 5 e slasls
O W O WO | RO R 4 2 (RGN PP
Gtz sl e 56 w3l edile SL jas ST
SS el p

Sl e S e Sl ol 4 alnle
(Ll 3L A3als as 3l Oliabl pds sk e Laosls
53 Sl o lile U pee aSs,sbay il n 375 4 o3l
pde el Sslize 0T old gmt e L Cwds J-
R e A I
& Olsedy A3lwds e Lol s« el el 4
2 oomemen (SIS dalr ST ol sias S L
0535 S 3 o3l (LGS 5 rend slaaal gy
Sasn o opl Oas cplly oyl e b o GV b
Condy sarld bl (gl elile L e anuloes
g5 5 e s wS Sle (o SO sl
oy e e skl Sy S el oy e B S sy
adlans g Ol Qs ladl, 4SS 51 ooslass
sl a3 S 13
gl Ol 25502

sladle slaws (gslug,y olile L ascwds e

o $3le lld s gl SO Sl el o
Ll s sy i Shes L Glosle sla gl > il )
St Jlaie 4 b ol ST 4 s b odsl Jsd L6



\YaA dL«/i A)Lo.i/v.hé)'j}e)}i

oot Ol e wdige gk = ode dloe

S e (V) el 4 (oolely e

log(PCl) =2 —0.436 log(IRI) (2)
S AE et Lo 59 VU Jbe Sovans 5 lia
161 dms o 0LES Gastli 53 cnl o |y o5 b3l o
33 31 eslinad b 0L 5 gk ols 2012 Jla s
5 (ANN) esme pae el igiluane 2o,
sloaxle &b 5l PCL slas ¢ K85 s siaal
5ol e gl il (IR 20) sl
sy e A cla.ﬂ
1250 51 ssisoslmer PCI slassls ol Ladate
s mlzel S A UL Ol 55 ol S5 e lS
olie L Sl es g Seslul PCL sl o
sl ol GP s ANN cls sss ol 5 el s oo
Sl S s ROME s 215 Soan
s o ANN S e Jie sl (MAE) llas
GP i e Jde sl 5 s 0.49 5 0.99 v 89A1
e 1.79 5263 0.9898 s i 4 olis ol
[7]
L Syp bl S0l sl e RSL
woely Sl e SV Gl s e 5 Sl e
e Rkl 03 s s 4 S e S8 Ok
(s gl ite G SO Sl eslimad L oaS ol el
253 1 Jis sl e s RSL o (o8 Saeas
Sl eslial bl ((Sen Ll in
o Jiw pame Olgsa gl Cumsy axle
(oslize Lyl 3 L slaoly gl b ol sliastl
AU sl doe 5 Koo 0y St s iie oS 5
RSL- 5 e ramie st Jibe Gl e il o)
85l Jates gla e 5 oslize slael, o), PCI

s ey L KOs

13/

5 el Stas oo s IRIPCH Ju
s wsls olas 0.073 5 0.08 s oa |y el s
Laesls Ol s sy 7.3 il o Ll Joe cdls Ol s
ANOVA (e a3 E Sl sl ey mbs |
Same bl B3l IS b ol &S sl Ol
ke e 5 St i oS plie bt
05k 1, PCLJe 1l 68 ks 0Lz RMSE') las a2y
Sl i S o o i IRE g S5 glalles
Lol g o (e ae Lol Wb by ot
[5] S e s S5G8s ssba IRI 511, PCI

55 sk ol [6] 0L 5 Ko Jb s 3
S S S s il o Shes oLl o s
Gl (Sl cis 85 & Jelse
5 ool Sl @l (So,S S B 3 (sl
sla ol b (go5d> U (golem cdS pl by il o 0
Gl o (San 0BGl 5 ol B3 3 (g3,
s 3y s OF 53 5 5 5 il

Er o IRE S godsm nl radls Hskie a0 nl b
slaoslr el Glp 5 LB sk ol slasl >
G bl e il Gt b diteas &sline (ke
slad PSR oslaul OB NeLBE Ji:\...a slad sas
Lilgy Jlow 5 am jskieay oo ot 05 S
il glaoslr sl s3less slagl> #5 5 IRE
o kil o Gl Jde e el s eslind
il glaeslr 6l p (g5l Lgl.n@,lf'- Cf’ 9 IRI
SRS - R I EAP R WS 90 olab! o3 gdme C\f::,.u\
laesls 5leslinad LRI 5 PCI o (655 alasl, o Kiass,
IRI- laosls as sams L5 S 155 S5 0l Jlad ILI 9
Pave Data <t . 5l 42 eslizal Jiass opl 3 45 PCI
Sogss e b oy Gble ladl S5 ¢l
23 3l s p e 5 KS ) iz g (isays
A 21,521 2000 & 1999 sladL.

' Root Mean Square Error



OLKer 5 SELEI

Jf'dqua};k-%\klw‘ ajd;-bls;\juli)}.]q\ﬂﬁu

sdaline LB Sledbl ul (V) ISKe 55 sl sddiauls

R

Slas ee) ol axlllas slaoslx Jsles 5 liliul | gmen slis N JS..‘-

Y a

70000000

60000000
50000000
40000000
30000000
20000000
10000000
0

Fig. 1. Equivalent Single Axle Loading of the studied routes
(i.e. Routes 1, 2 and 3)
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Table 2. Variables used in the model
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NRDY 146 35.3 5.69 22 45

Table 3 Summary of the data and appearance of various
variables
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LnPCl 13.458 4.291 3.14 0.002 21.944 4.973

ESAL- 0.01996- 0.0053 3.73- 0 0.0093- 0.0305

NRDY 0.02953 0.0056 5.23 0 0.0183- 0.0407
Tosgl'c‘ 0.1402- 0.535 2.62 0.010 0.0344- 2460

Cons.— 42.369- 14.502 2.92- 0.004 ¥1413.696 71.043

Table 4. Regression model for estimating remaining service life of pavement
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Table 5. Relationship between errors and
independent variables
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Table 7. RSL estimation model for LaGrange test
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Abstract:
A number of pavement condition assessment methods are used to perform pavement condition evaluation.

Two of the most widely used methods are determination of “International Roughness Index (IRI)” and
“Pavement Condition Index (PCI)” parameters. IRl is measured on roads using specific equipment that
determine road roughness. In contrast, PCI is based on subjective rating of a number of pavement
distresses. Road pavement structures very often could not reach their design service life as a result of
several parameters affecting their performance. PCI decreases as a result of increased traffic loading. Aside
from the impact of traffic loading, many other factors cause damage to pavements; namely, low
construction quality, poor maintenance, flooding and water scouring. As a result of many factors causing
damage to roads, road serviceability age uncertainties arise, so that the remaining life of a pavement
service life will be difficult to predict.

Determining the structural capacity and surface pavement condition of pavements play important roles in
pavement evaluation. With this regard, it is important to find relationship between surface characteristics
and structural capacity of pavements. Therefore, finding a reliable model for surface characteristics and
structural capacity will be beneficial. Structural evaluation of pavements is carried out by non-destructive
testing. FWD is one of the most important non-destructive testing of pavements, although performing that
is costly and time-consuming. On the other hand, the remaining service life of pavements is one of the
most important parameters for the structural assessment of pavements. This is essential for assessment of
requirements, maintenance and rehabilitation, prioritization and budgeting purposes. The lack of precise
evaluation of remaining service life of pavements is a crucial issue. In addition, lack of a proper
performance prediction model is a major barrier to predict the remaining service life of pavements. The
combined analysis of FWD testing results and PCI measurements can be known as an appropriate solution
for determining RSL. With selecting a series of independent variables reliable correlation was found
between RSL and independent variables. RSL can be used with other indexes and parameters that make
their data capturing easier and less costly. In addition, using this model enabled finding correlation and
interaction between different variables.
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