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WICHAK SRISOMPHAN : AN EXAMINATION OF FAILURE OF RIGID
PAVEMENTS AND REMEDY APPROACHES IN THE SURANAREE
UNIVERSITY OF TECHNOLOGY. ADVISOR : PROF. SUKSUN
HORPIBULSUK, Ph.D., P.E.

The damage of five rigid pavements in the Suranaree University of
Technology was examined in this research. The rigid pavements are Withyawithi 1
road to Sikkhawithi 1 road, Sikkhawithi 2 road, Sikkhawithi 3 road, Withyawithi 2
road and Withyawithi 3 road. The damage patterns were the same for the five roads,
which consist of the joint seal damage of transverse joints, the longitudinal crack, the
lane or shoulder drop-off, the spalling of transverse and longitudinal joint/crack, and
the transverse and diagonal crack. The damage was caused by the decadence of the
joint seal, allowing water seepage, and hence the occurrence of the aperture under the
rigid pavements and the pavement damage during the vehicle passes. Three remedy
approaches were proposed: concrete patching, sub-sealing (base improvement) by
polyurethane injection and pavement repair by stitching and epoxy injection, and sub-
sealing by cement paste and pavement repair by stitching and epoxy injection. The
selection of the remedy approaches is dependent upon the level of damage. The
second approach is suitable for the road pavements, which have large differential
settlement and require the level lift. This strength and durability of the pavement
repaired by this approach was proved the leveling and compression during the pass of
concrete truck. The leveling measurement showed that level of the remedied road
pavements were insignificantly changed for the last three year service. Moreover, the
compressions in the remedied road pavement portions were significantly lower than
those in the damaged road pavement portions. These two measurement data confirm
the strength and durability of the remedied road pavements by the second approach.
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g‘ﬂﬁ 4.18 YUADUMINNMNIULDUTDYTIINIY Epoxy Injection

111: Uretek Company Profile. 2554 [aw"laﬁ]. l'lﬁ"mﬂ:http://www.uretekworldwide.com
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wama 3183 Wiy | wau | midag | awsa 39
2 AUYOUYA TN3 4 Ulithian

-AEITIVANINMITEON+ ANAUTD i 1 - | 20,000 25,000
- anlSusEdunazoniiany ada. CER 1,010 700 350 1,060,500
UL Stitching & Epoxy Injection
- oW Stitching . 119 650 350 119,000
- Ao Epoxy Injection u. 224 450 300 168,000

3 Q1uﬁauﬁﬁvnQQﬂTwsqSubSeﬂh@
- AUAUN M 1 - | 20,000 20,000
- ﬁwmfwﬁﬂ‘i,“lu (Cement Mortar) ERTH 600 480 280 196,000
NUMAFUITIT (Thermoplastic) N9.4. 300 280 10 87,000
33U 1,675,500.00
1 Factor 1.3347 560,789.85
Sy 2,236,289.85

A15197 4.3 Aeauu pUUENY3 2 USnamashensieus |
wamadi 5183 Wiy | 1au | mdag | awse 59

2 AULOUGA TN3 4 Ulithian
- NFITVAMNNITEON+ ANUAUTD I 1 - | 20,000 25,000
- sSuszdunazeniouy Ada. A3.1. 230 700 350 241,500
UoU Stitching & Epoxy Injection
- oY Stitching u. 42 650 350 42,000
- %01 Epoxy Injection u. 126 450 300 94,500

3 a1u%euﬁﬂvnqq91w3aSubSemn@
- AUAUN M 1 - | 20,000 20,000
- ﬂ'nfwﬁﬂ‘],“lu (Cement Mortar) A3, 200 480 280 152,000
NUMAFUITINT (Thermoplastic) A7.4. 150 280 10 43,500
3 618,500.00
f1 Factor 1.3347 207,011.95

SIUNITY

825,511.95
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uuIma 18NS 1iv2e | M| awse ERLY
Ja9)

2 AUYOUYA TN3 4 Ulithian
--AETNAMNMNMTTON+ ALAUTD 1N 1 - | 20,000 25,000
- siSuszdunazeniiouy ara. CERY 470 700 350 493,500
UL Stitching & Epoxy Injection
- oW Stitching u. 182 650 350 182,000
- %01 Epoxy Injection u. 231 450 300 135,000

3 chﬁauﬁyumqqﬂma Sub Sealing
- AUAUN M 1 - | 20,000 20,000
- mmfwé’ﬂ‘i,“lu (Cement Mortar) A3, 310 | 480 280 235,600
QUMTFUITIOT (Thermoplastic) fAT.4. 320 280 10 92,800
3 1,183,900.00
1 Factor 1.3347 396,261.33
Sy 1,580,151.33

3T 4.5 BeaUUINIA 2 VINUNNUT191A15ININT L, 2
wamad 318M3 Wi | Swau | mdag | s 59

1 NugeuIoasa0en
(Concrete Patching)
- NF15IANINATHOY VI 1 - | 5,000 5,000
R A3. 300 - 300 90,000
- ANABUNI AUAZIH AN A3. 300 450 150 180,000

2 UKDV GA N34 Ulithian
- AUAUITD M 1 - | 20,000 20,000
- sSuszdunazeniouy ada. A3 360 700 350 378,000
UoU Stitching & Epoxy Injection
- DY Stitching . 56 650 350 56,000
- R Epoxy Injection u. 160 450 300 120,000

3 qmcﬁauﬁyummimq Sub Sealing
- AUAUN M 1 - | 20,000 20,000
- mfﬁﬂgu (Cement Mortar) n3.u 200 480 280 152,000
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wama 3183 Wi | au | ardag | Awmse 39
NUMTFUITINT (Thermoplastic) N93.4. 300 280 10 87,000
33U 1,108,000.00
1 Factor 1.3347 370,847.60
Sy 1,478,847.60

M131971 4.6 A1e0ULANEIT 3 LTnamadiensguiinieaiien 1-6
wamad 3183 Wi | Swau | midag | A 39

1 NugouSoataoen
(Concrete Patching)
- ME1FVANINNITEOY I 1 - | 5,000 5,000
- AveRuMeauLRY A3. 300 - 300 90,000
- ANABUNI ALAZIH AN A3. 300 450 150 180,000

2 ANUKDUYA TN3 9 Ulithian
- ANAUTD M 1 - | 20,000 20,000
- sSusdunazeniiuouuneunia A3.1 470 700 350 493,500
U Stitching & Epoxy Injection
- 9foW Stitching . 152 650 350 152,000
- %01 Epoxy Injection u. 181 450 300 135,750

3 NUMAFUITIT (Thermoplastic) N3.4 300 280 10 87,000
33U 1,653,250.00
1 Factor 1.3347 389,339.77
Sy 2,042,589.77
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@ 1 o am I ]
sEauLdInnelaTouAn3 1982873 Stitching & Epoxy Injection U199 11atduni

ana

45 MIATIVADUNINGAMIVOIOUY AT NBONAIWIZAAA S IWAYINA (Polyurethane)
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' v a o ~ A X I a ~ A o v 2 AR
wneufuanlusanzIusenReuniie suiluawmiier liduda181i1 1uIN19i9nI3
Yo 1 A ) a a o = ~ & YA o A
lasumsasnaeuANUIHIIE FUABUITUTINIUITY unAnetdoma Tuladgsuis 19 1A1A3
Y v v
Thwlasnaaeu(pilot test) Tuursgavesnuunanudu (3U04.19) ¥raiiimssouusy Tay
A dy [ = 1 9y A 9 A o oA
puamen2ii lanaasaegl 4.1 89 4.5 maneadiusuduiio Jui 27 wgunan WA, 2552 aw
o A A = o o Y Y = v
dyguavi 122/2552 319 4.20 19 4.23 HAATZAVVDIDUUHAINITUA TUAIBUUININ2 1A)
I = ~ =1 [ [ Q,; 1 9
Wuran 33 (w.e.2555) iFsuieuseauouuraIduga Insan1snoas e (W.A.2536) uay
Y] [ 1 < 1 { Aa A
seavouunaalFanuds 199 noumsud Tuw.a.2552) szmu lduuanian2 Juszansam

Tumsendsuszavouu uazlinnuninuaaoaoigns e 31

ti' ) 1 dy =S A = a A
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Elevation (m)

Elevation (m)
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98.20
SIKKHAWITHI 1 ROAD

98.00
97.80
97.60
97.40 Distance, 710 - 725 m

---- End of Construction
97.20 —— After (2009)

—— After remeady B.M. 100.000 m
97.00

708 710 712 714 716 718 720 122 124 726
Distance (m)
92.20
SIKKHAWITHI 1 ROAD
92.15
92.10
Distance, 920 - 950 m

92.05 ---- End of construction

—— After (2009)

—— After remeady B.M. 100.000 m
92.00

915 920 925 930 935 940 945 950 955

Distance (m)

3UN 4.20 ANszAVOUUANVID 1 (SKR1.1, SKR1.2) #aailiuilg



107.70
SIKKHAWITHI 2 ROAD
107.65 Distance, 325 - 360 m
---- End of construction
a — After (2009)
g 107.60 —— After remeady
§=]
IS
§ 107.55
W]
107.50
B.M. 100.000 m
107.45
320 325 330 335 340 345 350 355 360 365
Distance (m)
gﬂﬁ 421 ANIZAVDUUANYID 2 (SKR2) naelsuilga
98.40
WITHYAWITHI 2 ROAD
98.35
~ 98.30
£
[
2 98.25 .
2= O ) A O B -1 S P
>
w 98.20 Distance, 230 - 275 m
---- End of construction
98.15 —— After (2009)
—— After remeady B.M. 100.000 m
98.10
225 230 235 240 245 250 255 260 265 270 275 280

Distance (m)

719 4.22 ArszAUEUUINGTD 2 (WTR2) Ma)3ualga

44
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95.20
WITHYAWITHI 3 ROAD
95.00
E T T
S 94.80
S
uij Distance, 325 - 375 m
94.60 ---- End of construction
—— After (2009)
— After remeady B.M. 100.000 m
94.40

320 325 330 335 340 345 350 355 360 365 370 375 380

Distance (m)

31U 4.23 MszAUaUUINGID 3 (WTR3) naalsuilga

UONIINMIATINAIUA M IATzAVVBInUULd e ldiimansinianisgudn
- A L 42 4 o 4 dq v
VDI UUADUN TN DINNIININIAIUNIINY Aduaaalugln 4.23 soussnanleslums
I a a 4 o A
nagoudusadudesousinnaouniallinies 5 gnuiAfuas MIgUAIVBIDUUUUL TINIU
v Y o a . A Y I K 9 o (]
Tadrenasiansdegy (dial gauge) tive lrimudaaNua s lumMsAuMIgUAIve I3
d' Yo ] 9 d' LY 1 d’ Yo 9
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o = =} @ (] A n Yo A A o ]
WnfSeuieunuouusei lulasumsudlu 517 4.25 az4s.26 naaswamsguaIvo R
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idove uamaininzinaaudenielalueuinn MIsguAIDILHUABUNTANATULDENIN
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£ a asn 3| F) o A ~ 4
19z, Remeady WTR 2) ¥40UUINGI02 1 UduN1MIduesnouning,580gninaduasuag
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o o A ¥y 3 = a a Yy v o
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Compression (mm)

Compression (mm)
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Distance (m)

0 0 100 200 300 400 500 600 700 800 900 1000
T T T s D S P PR T T D ]
3 Remeady, SKR 1.2
10 : A
20 |
30 | Remeady, SKR 1.1
40 L Static load test ‘
50 |
WITHYAWITHI 1 ROAD 1 SIKKHAWITHI 1 ROAD
60 :
Ai' 1 7 ) dy =
gﬂ‘ﬂ 4.25 ﬂﬁ“l/]ﬂﬁ’f)ﬂﬂ%}‘ﬂ@]’)ﬂlf]ﬂLlwuwuﬂﬂuﬂiﬁ
Distance (m)
0 0 50 100 150 200 250 300 350 400
T T T T T T T 1
Remeady, WTR 2
10
20
30 L Static load test
WITHYAWITHI 2 ROADI
40

] k4
317 4.26 MINATOUAMYVAIVBIHUNUABUNTA
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agiwamsanmn

v 1 v Y v

wnIneaema luTadgsuid neAuloTui 27 nInYIAN WA. 2533 HUAWANDAT

a o I~{ = Y a v 1 Yo 1 o 1 1<

uaneaes (Hunar 22 Tud2) auumelunmiinerdedsline 1dsumsgontigesiuauy
I~{ =1 [] a3 9 a d‘ a = 1 as/' Ja o Y o

sluuy Whuiissmsseuusuaniosmuuinaiinaanudomiomniy §a9e laning
o Y = A I qg/l ay 9 9 1 a an =

§1529M5UANF1IVBIDUUABUNTALATUHANNITU 5 1dUNe 1AuA auuINgID 1 9 auu

a ag a as a an a as a as qu Y 9 dya

N30 1 oUUANVID 2 aUUFNVID 3 dUUINGIT 2 1AaZaUUINGID 3 ouUNIHudUilnag
= [V = ] Y] = Y = A [

anudemeludnyaziferiy anyaemaderielizneudlsnNudenIeen iaaga

mﬂmmmmwﬁwm (Joint seal damage of transverse joints) 398LANAINYI (Longitudinal

crack) ﬂ’ﬂmﬁ’ﬂ?ﬂﬁl!ﬁﬂﬁmﬂ"1%631/]1&%51%5LL@$1WE1'1/]NQU (Lane or shoulder drop-off) 13

NZINIEHQATOUVDITOIUAN LAZITDIADNINYINUALNIYTI (Spalling of transverse and

longitudinal joint/crack) (AL IDYLUANAINUYINULALTBYLUANNLLYY (Transverse and diagonal

crack) MFIFYMIONAILDINNMTITOUTNINVDITHAYATOITTHINUNUDUUADUNTA DIN

gJ 3 a g ] 4 1 a

Ihaunseguas lnedumaaznadiuInselduriuiuneunia dawalifinamsuanin

] = a ] d' =1 [ A 1 9 d‘ =1

YoUAUABUNITA TUDTNAIA el MsdaTe2aeUIAIY HUINMSUA Tyl el

v 1 9

AU uuuInIg 1aun tuIneinie: MmIgeurInNneUNIALLUTeaNABN (Concrete

Patching) LUINNN 2: MIFDUHINIIADUNIALULRATST INAGITIMA (Polyurethane) HALN3

¥oUTD831IA28 Epoxy LaLii Stitching AUMIHONTOYT1IAI8 Epoxy Injection LAZUUINIGN

9
3: mygagon Insalduruiiunounia (Sub Sealing) HAzNITONTO8519828 Epoxy tazii
4
Stitching AUMTHONTBEZ1IAIY Epoxy Injection YUBEAUTTAVANMUIULIIVOIHIOUY

bl a

A I’q Y o [} A A @ ] =~ A [ [
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2 g o 70 91 ' S 9 9 ~
puamisawiignsothundszgnd s miulumsgonnsuauuiindu Tasliunagy
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srwmstsznaaldnedresimanoaiialudl w.e. 2555 @il
A B 9 1 ] dy = a I a an
uuananni g lunsseuusuuduNuauuasunIatasmran luauuIngdn 2

F1UIU 300 AITNUUAT LAZDUUINGID 3 10U 300 a1 1auas a1 ldaelumsseuusuouy

£4 £
' o

4 4 ]
NIa 090N HTyan 1 9d 0 367,042.50 UM 1AT 367,042.50 DN AR HUINN
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k4 Y k4 Y
FOULTNOUUNIR UFUAUUINHTYaA199aU1,831,875.75 UM 537,884.10 LN
1,124,141.85 V1N 766,117.80 VN 1Az 1,185,547.27 U1 eud1ay uumananldlums
Y
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%
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A A o
m’iﬂmmmzqﬂﬂim

1. 1A39INAA2DE1 (Compression Machine)

HIN Compression Machine

2. 2NunIUIALSS (Proving Ring) LAZUIATIANITNIAAINTOTAAAD (Dial Gauge)

NIN Proving Ring

3. @061IaRIUIAANNNAN 55 TadAAT 817 55 TaAWAT U1 26 Haawas 314U 3

Yy 9 Y

A10619 NeilthminvesiaguzAvsinnuruiiuve gaNUANNRUILLUYY

Yog audo 4.1 50+ 5%
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3MINAADI

[

1. Aafaqun U lunpundensinszuenuuia @ 80 Haawas 011 480 Haawas lag

Ysnaiagnazsiimsiadludesdinnuduius fu anumuuiuvesiag awde 4.1
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2. dhundiagnaaeun ldundaianumu 26 Taamas

MNMIATINAIDEIIAR
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v A

o Ay v Y v 9 a a A Y
3. uT?ﬁﬂﬂﬂﬁﬂUﬂl‘liﬂQTﬂﬂlﬂZ A uninAaTIHasN YU 55 x 55 HaauAg Lan

E4 v
% 1 =

v v ] Y
i ldFuhminioimndnamanuuniy fiidedaignidenzAsalinnunumiy

pnuANUHILIUYeITag awde 4.1 Hio= 5%
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9 9 ]
4. idggnadounsdmFud unioanaded1n Tumsatiufinwanisnaaesaziinsg

vasfienu IdnnaamaudausaN) 11nnszezMguai(mm.) Uszana 0.10 Haamas

MUMINaaauiag

) ) ¥ 4 ' .
5. vwan ldnmIneass vuaasluns e a1 Maximum Acceptable

Compressive Stre 48 Modulus of Elasticity N92W915211UHI9 Linear Elastic
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