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Abstract

This research aimed to study distress of pavement recycling road on highways in Songkhla
province; 5 roads of Songkhla Highway District 1, 7 controlled sections, at a distance of 54.82
kilometers and Songkhla Highway District 2 (Na Mom); 2 roads, 3 controlled sections, at a distance
of 16.93 kilometers. The research was conducted in 10 controlled sections with the total distance of
71.75 kilometers accounting for 10.79% of the distress roads, and there was a tendency for an
increase.

Prevent distress condition was inspected to analyze, clarify, and make a summary of types of
distress. Analysis of relationship between the distress and factors affecting the pavement distress was
made based on service life, road bed height, heavy truck amount and topography characteristics. The
findings could be useful for road maintenance officers in Songkhla 1 Highway District and Songkhla
2 Highway District (Na Mom) when planning for maintenance and repair work, and when selecting
using methods to prevent the damage in order to avoid more damage. It was found that there were 10
types of the distress of pavement repaired by pavement recycling methods on highways in Songkhla
province, for example, Alligator Crack, Edge Joint Crack, Lane Joint Crack, Widening Crack,
Raveling, Pot Hole, Rutting, Bleeding, Polished Aggregate, and Patching. The analysis of relationship
between the distress and factors affecting the pavement distress revealed that there were two factors
affecting the patterns of damage: service life and heavy truck amount.

Keywords: Distress of pavement road surface, Pavement In-Place Recycling, Influential forms of damage
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N  Minimum Maximum Mean Std. Deviation
dunlseasy  USwasoussnauiin 10 347.00  13129.00  3279.00 3710.72
anvazgilszina 10 1.00 36.60 16.67 12.66
ANUFIVOIAUN 10 1.00 4.00 3.00 1.15
GACLREAEARY 10 1.00 3.00 2.00 0.94
aulsay  Amgaseu 10 0.00 44.52 15.42 20.11
nQu1e 10 0.00 8.32 2.57 3.23
79940 10 0.00 40.60 9.25 13.72

?15@'751/71137)815&%57??1@’57%”?7?1!7)5 Ui 13 atui 1 uns51AN — B8 2564



193

Princess of Naradhiwas University Journal

M3199 2 (D)

Descriptive Statistics

fanils
N  Minimum Maximum Mean Std. Deviation
s08UzHow 10 0.00 164.40 44.96 64.50
FOUUANLLUNIITZIY 10 0.00 99.12 28.86 32.07
RAavidy 10 0.00 255.00 58.90 78.77
FOULANATIVOUTOUND 10 0.00 90.00 21.75 32.83
FOUUANTEHINTOIITINT 10 0.00 44.95 9.60 14.24
FOULANNITVEITO905195 10 0.00 53.46 5.35 16.91
HINIa3INYNUAT 10 0.00 184.30 24.28 59.16
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4. 508UANNTVYIBFOID3193 (Widening Crack) 1 AoUAIVAW
5. 30980 (Rutting 4 ADUAILIAN
6. ﬁ?ll?ﬁi’)llgﬂﬁl‘]/ﬂa’ (Polished Aggregate) 2 ADUAILAY
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9. 1qu1ie (Pot Hole) 6 AOUAILAY
10. 5981 50U (Patching) 6 AOUAILAY
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Collinearity Statistics

Model
Tolerance VIF

1 (Constant)
YSnusaussnn 880 1.137

N

anvazgilszima 590 1.694
ANUFIVRIAUN 411 2.431
91YMT 191U 615 1.626

1. TRULARLUDHII9TE (Alligator Crack)

Y = a 4 o o JAAa A 1 o o
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Model Summary
Adjusted R Std. Error of the
Model R R Square
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M3190 5 (90)

a

ANOVA
Mean
Model Sum of Squares df F Sig. Model
Square
1 Regression 6765.171 1 6765.171 21.713 .002°
Residual 2492.609 8 311.576
Total 9257.780 9

a. Dependent Variable: FOUUANLUVHITITLI

b. Predictors: (Constant) 91§13 19911

Coefficients”
Unstandardized Standardized
Model Coefficients Coefficients t Sig.
B Std. Error Beta
1 (Constant) -27.357 34.939 -.783 469
YSnusoussnn
. -.001 .002 -.097 -.400 705
UUn
anyargilsymea -.064 752 -.025 -.086 935
mmqwmﬁumq 423 9.877 .015 .043 .968
mqmﬂﬁi’f'ﬂu 29.393 9.894 .864 2.971 .031

a. Dependent Variable: 30849 ALUUMITR T

a L4 o = I 9 o dy
NNHaNMIIAI NN uauns 1dasl
aumsneInIel lugUazuuuaAy Y =-27.357+29.393X, (4)

aumsnenssl lugiazuuunasgiu - ¥ =0.864X, (5)
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2. SRUUANATIVOUITDUAD (Edge Joint Crack)

M990 6 T19a21DIANANITUATIZHANUTURUENLONTNATLHINNIT0UANATIVOUTOIADNY

Psnasoussnnmin anyuzgiilszma Anugeuesdun1e tazergms

U q

Model Summary
Model R R Square Adjusted R Std. Error of the
Square Estimate
1 781 610 561 21.75739
2 917" .841 .796 14.83253
a. Predictors: (Constant) 91g3 19911
b. Predictors: (Constant) 81gM3 15911 Usmsoussnoniin
ANOVA"
Model Sum of Squares df Mean Square F Sig.
1 Regression 5912.738 1 5912.738 12.490 008"
Residual 3787.073 8 473.384
Total 9699.810 9
2 Regression 8159.783 2 4079.892 18.545 .002°
Residual 1540.027 7 220.004
Total 9699.810 9

a. Dependent Variable: FRYUANATIVUITOIND b. Predictors: (Constant) mqmﬂ%’ﬂu

c. Predictors: (Constant) mqmﬂ%’qm ﬂ%UWmiﬂUﬁinﬂﬁﬁﬂ

Coefficients”
Model Unstandardized Standardized t Sig.
Coefficients Coefficients
B Std. Error Beta

1 (Constant) -53.974 26.083 -2.069 .093
IGMWmiﬂUiinﬂWﬁﬂ .004 .002 471 2.658 .045
anyauzgiilszmea 285 561 110 508 633
ﬂ’ng"Q‘UENﬁuﬂN 6.335 7.374 223 .859 430
01y 19591 19.147 7.386 550 2592 049
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a. Dependent Variable: FOULANATIVOUTOUND
a d o = 3 Y o dy
nnwamsangramnsohndewiuaunis laaail
aumIweInsel luglazuuuay Y =-53.974+0.004X +19.147X, (6)

fcmmﬁwmﬂmﬂugﬂﬂmuummgm }7 =0.471X,+0.550X, @)
3. 59UUANTLHINFDI95195 (Lane Joint Crack)

A19197 7 3198208ANaNTUATIEHANUTUHUT NUONTNATLHINTBIUANTEHINFOIT 10T AU

Pinasousinnmin anyuzgiilszma anugeueedunie tazergms 1o

Model Summary

Adjusted R Std. Error of the
Model R R Square
Square Estimate
1 .783a 613 .564 9.39881
2 .939b .881 .847 5.57040
a. Predictors: (Constant) 5T ouss NNK 1n
b. Predictors: (Constant) ﬂ?quiﬂUiinﬂﬁﬁﬂ mqmﬂ"ff}\ﬂu
ANOVA'
Sum of Mean
Model df F Sig.
Squares Square
1 Regression 1118.177 1 1118.177 12.658 .007b
Residual 706.701 8 88.338
Total 1824.879 9
2 Regression 1607.674 2 803.837 25.906 .001c
Residual 217.205 7 31.029
Total 1824.879 9

a. Dependent Variable: 30811ANT2 11950995193 b. Predictors: (Constant), Y3150 0350NHIN

. Predictors: (Constant), Usumisoussynwin , 81gmslsau

’J15@'75%%137)815&!%51??1@’57‘111!?7?1!7)5" Ui 13 atui 1 uns51AN — B8 2564



198

Princess of Naradhiwas University Journal

M35190 7 (90)

Coefficients”
Model Unstandardized Standardized t Sig.
Coefficients Coefficients
B Std. Error Beta

1 (Constant) -27.939 7.414 -3.768 .013
ﬂ?quiﬂUiinﬂﬂﬁﬂ .002 .000 .604 5.200 .003
anyazgiilszmea 357 160 318 2.240 075
mmqwmﬁ'umq 2.628 2.096 213 1.254 265
mqmﬂ%’qm 8.044 2.100 .533 3.831 .012

a. Dependent Variable: 598UANTEHINTOITI1VT
a 4 o =1 I 9 v g
NANANINATIEH AT e uaums 1aail
L a
aumsnensal lugilazuuuau Y =-27.939+0.002X +8.044X, (8)

fmmiwmﬂmfclugﬂﬂmuummgm §1 =0.604X,+0.533X, (©)]

4. 50UUANNITVIIYFDINTVT (Widening Crack)

a o 1 1 aa A [ @
Ft]'lﬂW'ﬁﬂ1§’JLﬂ§'l$WW‘U’J1§fJEll,mﬂﬂ1§GUEﬂEJG]5fJ\ﬁ]i'm‘iulilflﬂ‘ﬂ‘ﬁWﬁﬂﬂﬂa‘iiﬂm‘iﬂﬂ‘i‘inﬂﬁuﬂ

anvazgilszme AUGIVEIAUNIT Hazo1gMs 19y
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5. A11QAI0U (Raveling)

v

H a 4 [ { a A 1 a 1 [ a
M19197 8 519a21D8ANANITAUATITHANUFUNUTNNINTNATEHINRINgATRUA LT NI

FOUTINININ dnyazNUIzMA ANUFIVEIAUNIN 1Be1gMT 1F9T1

Model Summary
Model R R Square Adjusted R Std. Error of the
Square Estimate
1 .689a 475 409 15.45908
a. Predictors: (Constant) 818013 iCARLY
ANOVA'
Sum of Mean
Model df F Sig.
Squares Square
1 Regression 1726.956 1 1726.956 7.226 028"
Residual 1911.866 8 238.983
Total 3638.823 9
a. Dependent Variable: ﬁmqﬂ%au
b. Predictors: (Constant) mqms“l%’mu
Coefficients’
Unstandardized Standardized
Model Coefficients Coefficients t Sig.
B Std. Error Beta
1 (Constant) 31.369 15.301 2.050 .096
USnusoussnn
. .002 .001 .345 2.034 .098
TUN
anvzgilszime -1.175 329 -740 -3.566 052
mmgwmﬁumﬁ -10.796 4.325 -.620 -2.496 .055
mqmﬂ%’am 14.940 4.333 701 3.448 .018

a. Dependent Variable: ﬁaw’qm' 37

[

a L4 o = <3 Y dy
mﬂWami’Jmiwwmmmummlﬁlul,ﬂuﬁnmi"lﬂ JU
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aumIneInsel luglazuuuay Y =31.369+14.940X, (10)

aumanenssl luglazuuunasgiu - ¥ =0.701X, (11)

6. 1QULD (Pot Hole)

3 a J [ [} o" a a 1 1 I
M13199 9 31ALBIANANITAUATIZHANVANNUTNLINTNaTEHINNQUUBN VYT IIUIOUIITNN

Wiin anyuznilszng ANUFIVeIAUN1 1AM 15 199U

Model Summary
Adjusted R Std. Error of the
Model R R Square
Square Estimate
1 680" 462 395 2.51208
a. Predictors: (Constant), 1gn15 15911
ANOVA®
Sum of Mean
Model df F Sig.
Squares Square
1 Regression 43.385 1 43.385 6.875 .031°
Residual 50.484 8 6.311
Total 93.869 9

a. Dependent Variable: wquﬂa b. Predictors: (Constant), 91¢N13 1

Coefficients”

Unstandardized Standardized

Model Coefficients Cocfficients t Sig.
B Std. Error Beta

1 (Constant) 4319 2.720 1.588 173
lﬁmm‘a‘ﬂUiinﬂwﬁﬂ .000 .000 -355 -1.887 118
anyauzgiilszmea -.159 059 -.625 -2.723 052
ANUFIVOIAUN -1.250 769 -.447 -1.626 165
GACLREAEARY 2.833 770 827 3.679 014

a. Dependent Variable: quﬂa
a 4 o = I Y o dy
ﬁ]1ﬂWﬁﬂ1i’3l‘ﬂ51$ﬂﬁ1h1iﬂu1h1!%8u!ﬂuﬁﬂﬂTihlﬂ U

aumawmmnﬂugﬂmuuuﬁu Y =4.319+2.833X, (12)
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aumsnenssl luglazuuunasgiu - ¥ =0.827X, (13)

7.30480 (Rutting)

4 a d @ I 1 1 @ D
m:mﬁ 10 518’&13@8@Naﬂﬁ’Jlﬂ'§13Wﬂ?HJﬁwwuﬁﬁﬁﬂﬂ‘ﬁwaﬁzﬁﬂﬁﬁﬂﬂéjﬂﬂ‘U‘iJﬁiﬂmﬁﬂ‘Uﬁﬁ‘V]ﬂ

Wiin anyuzilszng ANUFIVeIAUN1 1aze1gN 15 199U

Model Summary

Model R R Square Adjusted R Square Std. Error of the Estimate
1 795" .632 .586 8.82988
2 958" 918 .894 4.46250

a. Predictors: (Constant), Eﬂqmﬂ‘]ﬂfjﬂm b. Predictors: (Constant), @1qumﬂ&]g)')ﬂu, ﬂ?mm‘muﬁn YN

ANOVA®
Model Sum of Squares df Mean Square F Sig.
1 Regression 1069.531 1 1069.531 13.718 .006°
Residual 623.734 8 77.967
Total 1693.265 9
2 Regression 1553.868 2 776.934 39.015 .000°
Residual 139.397 7 19.914
Total 1693.265 9

a. Dependent Variable: 30989 b. Predictors: (Constant), mqmﬂ%’em

. Y 2 o
c. Predictors: (Constant), 818314310, US1asoussnnntn

Coefficients”

Unstandardized Standardized

Model Coefficients Coefficients t Sig.
B Std. Error Beta

1 (Constant) -24.937 6.879 -3.625 015
ﬂ?mmsammnwﬁn .002 .000 .524 4.685 .005
anvaziilszmea 175 148 161 1.179 291
ANUFIVBIAUNN 2.962 1.945 249 1.523 188
mqmﬂ%’am 8.018 1.948 551 4.116 .009

a. Dependent Variable: 50940

[

a J o = <3| Y t
‘t]”lﬂwaﬂ”lj:]lﬂ3131’7?“1”33u]ﬂ]lmﬂutﬂuauﬂﬁquﬂ JU

aumsnensal lugUazuuuay Y =-24.937+0.002X,+8.018X, (14)
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aumsneInssllugUazuuunaIgIn ¥ =0.524X +0.551X, (15)

8. WIMT1EY (Bleeding)

Y a d o o JAAa A ' a 2 o a
ﬂ]ﬁ]\‘lﬁ 11 3']fJa3L?JEJ@Waﬂ'lﬁ')tﬂﬁW%Wﬂ'JUJﬁ'iJWu‘ﬁ‘ﬁﬁf)“l/lﬁWﬁﬁ%W?TQW?ﬁﬁWlﬂNﬂUﬂﬁMWﬂ!

SOUTINININ SNy NUITMA ANUFIVEIAUNIN 1Be1gMT 1F9T1

Model Summary

Model R R Square Adjusted R Square Std. Error of the Estimate
1 .794a .630 .584 50.80153
2 .925b .855 813 34.03663

a. Predictors: (Constant), ﬂ%u1miﬂﬂﬁﬁnﬂﬁﬁlﬂ

b. Predictors: (Constant), U311a150U559n11in , 01gM13 19911

ANOVA'
Model Sum of Squares df Mean Square F Sig.
1 Regression 35189.173 1 35189.173 13.635 006’
Residual 20646.363 8 2580.795
Total 55835.536 9
2 Regression 47726.090 2 23863.045 20.598 .001°
Residual 8109.446 7 1158.492
Total 55835.536 9

Y
a. Dependent Variable: HIWT{8% b. Predictors: (Constant), Ysnasoussnanin

c. Predictors: (Constant) ﬂ?mmmmmﬂwﬁﬂ mqmﬂ%’em

Coefficients’

Unstandardized Standardized

Model Coefficients Coefficients t Sig.
B Std. Error Beta

1 (Constant) -67.672 62.193 -1.088 326
Ysunasoussnanin 014 004 667 3.782 013
anyuzgidszma 258 1.339 041 193 855
mmgwmﬁuma -5.736 17.582 -.084 -.326 757
mqmﬂ%}ﬂm 46.542 17.612 557 2.643 .046

v
a. Dependent Variable: RIRIGEY

[

a 4 o = < Y A
FiﬂﬂWﬁﬂ'lﬁ']lﬂ3131"'@71”13'@114']”1&611ﬂutﬂu@’fﬂﬂ’lﬁulﬂ U
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aumIneInsel luglazuuuay Y =-67.672+0.014X +46.542X, (16)

aumsnensal lugiazuuumasgiu ¥ =0.667X,+0.557X, (17)

9. ﬁamaﬁmgﬂﬂ‘fﬂ% (Polished Aggregate)
a 4 1A Y aa A @ =y o o
ﬁﬂﬂﬂﬁﬂ'li'JLﬂ51$WW'1J'J'IW'33J'Ja§'33J§]ﬂellﬂ%hlllfl@‘ﬂﬁ‘waﬂ']J“]JilﬂmiﬂiJiinﬂWuﬂ AnNHUS

glszna ANNgIUeIRuN1 taze1gms 1
10. 5981/zx0u (Patching)

d‘ =) a 4 [ @ sANAa A 1 [ [ =
M1319N 12 518a3&’0ﬂﬂWﬁﬂ'lﬁ'Jlﬂﬁ'lgﬂﬂ'ﬂiJleI‘W‘L!‘ﬁ‘l/]ll't’]‘]/lﬁWﬁ5$W31ﬁiﬁ]8ﬂ$‘ﬁf@Nﬂﬂﬂ5N1m

@ @ a @ 9y
INVIINNHUN aﬂﬂngnﬂizmﬁ ﬂ’quwENﬂu“wN Llagﬂ’IQﬂ']iélc‘]f\T]u

Model Summary
Model R R Square Adjusted R Square Std. Error of the Estimate
1 744 554 498 45.68042
a. Predictors: (Constant), 91¢N13 I
ANOVA®
Model Sum of Squares df Mean Square F Sig.
1 Regression 20740.734 1 20740.734 9.939 014°
Residual 16693.604 8 2086.700
Total 37434338 9

a. Dependent Variable: 50812 H0U b. Predictors: (Constant) mqmﬂ%’ﬂu

Coefficients"

Unstandardized Standardized

Model Coefficients Coefficients t Sig.
B Std. Error Beta

1 (Constant) -24.347 66.040 -.369 727
YSnausavssnnniin -.007 004 - 421 -1.840 125
anyargiilsvmea -1.199 1.422 -235 -.844 437
ANUFIVOIAUN 4.494 18.669 .080 241 819
GACLREAEARY 49.890 18.701 729 2.668 044

a. Dependent Variable: 3 ooz o
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a 4 o =S I Y o tg’
ﬂWﬂWaﬂ'lﬁ']lﬂ3131’?@71”1391‘!1%1&‘“ﬂulﬂuﬁuﬂ’lﬁulﬂﬂ\iu

aumInensel luglazuuuay Y = -24.347+49.890X, (18)
aumsnensal lugiazuuumasgiu ¥ =0.729%, (19)
anlsema

=~ d' = 3/ = [ -d' o Y a ~ [ =\
1. anud@emennuinIvua 10 Juu vazitatenyildinaanudenie 2 7ads Ao

Y @ @ {
a’]Qﬂ’]iGlf’]f\ﬂu Llagﬁu1m5ﬂﬂiinﬂwuﬂ ﬂQLlﬁﬂQﬁ'ﬁ’l\Tﬁ 13

d‘ v td' ! ! =
9199 13 JdeNaananonNUITY

siluanEee ogmslFau dnvazgiidszma anugavesduma PSinaseussnaniin

1. SO8UANUVUNITITZY fama Tydama liidama Tydama

2. FRULUANATIVOLTDUAD AIMa Tueama Taierana aIna

3. 3RULANTEHINNYDIDT10T AIMa Tueama Taierana aIna

4. SOHUANMIVEIOFOIDTINT  hEama Tydama liidama Tudama
1 9 U (] (I ra

5. 99930 qana Tuerama Taierama Taierama
a % = T T T L

6. FNasIMYNIAT lyidama Tydama liidama Tudawa
a Y Qy T [ T 1

7. AT Taierana Tuerama Taierama Aana

8. HangAToU damn lijdawa Tijdana lijdawa

9. Hguo dawa Tudawa lidana liidana

10. s081lzaon qana Tuerama Taierama Taierama

a J v o 1 v Ada a 1 =
2. iﬂﬂWﬁﬂﬁ'Jlﬂ‘ﬂZ’I’iﬂ'ﬂil’dllwu‘ﬁ‘iz’I’i’JNﬁiﬁ]fJ‘mJﬂﬂﬁWﬁﬁﬂgﬂLLUUﬂ’Nﬂlﬁﬂﬂﬁl
@ 1 ] o v @
FR8UANUVUNIIVTLIT WUNMANFURNUT (R) mmﬁamuﬂ3mqmﬂ%'ammmm

psUIeMIusAuAILTTREUANID VTSI 1A 73.1% 1azInA1 Sig 1NN 0.002 LHAAI1101Y

9 [

t4 @ ] @ [ { 4 o
ﬂ'lii‘]s)'jﬂ'luﬁ'liﬂiﬂwEl'lﬂimﬁﬂﬂll@]ﬂllﬂﬂﬁuﬂﬁ]izLmaﬂﬂ’lﬂﬁuﬂﬁ’] mﬁ‘imijmmv%nu 99.998%

2K o

' T o o J
TIDYLUANATIVDUIDYAND WUIINATNANUNUD (Rz) Llﬁﬂﬂﬂﬂﬁ?llﬂiﬂ1QﬂTiﬁl%}\31u tazlsunu
sOUIINNNUN amsnesuremsulsAudsseenanasIvouTenD 1A 84.1% 1az91nNAT Sig

T W ' a @ C4
Ny 0.002 ll;ﬁ@\?')'l@'lf!ﬂ'licl‘lﬁf}\i'luLl,ﬁ$°]Ji3J'lmiﬂﬂii1/;lﬂ‘ﬁuﬂﬁ"lll'liﬂWEJ'lﬂimi@EllW]ﬂﬁiﬂ"U’f]ﬂ

v o [

50060 lapd 1Tt AUNTZAUANNIFOIU 99.998%
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1 1 T o 4 o = o
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LCARLY (Wisaruttamai, Savasdisant, & Anuwet Sirikeat, 2008; Wisaruttamai, 2008; Subsompon &
] 9
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