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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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- %01 Epoxy Injection u. 126 450 300 94,500

3 a1u%euﬁﬁWHQQQTW5QSubSemn@
- 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 chﬁauﬁyumqqsﬂwsa Sub Sealing
- AUAUN M 1 - | 20,000 20,000
- ﬂ'n‘fwé’ﬂ‘i,“lu (Cement Mortar) A3, 310 | 480 280 235,600
QUMTFUITIT (Thermoplastic) AT.4. 320 280 10 92,800
3 1,183,900.00
1 Factor 1.3347 396,261.33
Sy 1,580,151.33

AIT 4.5 AaUUINYIT 2 VINUNNUT1I1AITINING L, 2
wamad 5183 Wi | Swoau | mdag | s 59

1 NugeuSasa0on
(Concrete Patching)
- ANF1FIANINATHOY VI 1 - | 5,000 5,000
A 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 NugeuLSoataoon
(Concrete Patching)
- ME1TIVANINNITEOY I 1 - | 5,000 5,000
- AveRuMeauLRY A3. 300 - 300 90,000
- ANABUNI ALAZIH AN A3. 300 450 150 180,000

2 AUKDUYA TN3 9 Ulithian
- ANAUTD 1N 1 - | 20,000 20,000
- sSusdunnzeniiuouneunia A3 470 700 350 493,500
U Stitching & Epoxy Injection
- 9o W Stitching . 152 650 350 152,000
- %01 Epoxy Injection u. 181 450 300 135,750

3 NUMAFUITIT (Thermoplastic) N7.4 300 280 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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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 [ [ ay 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

d’ ) 1 dy S A = a A
51N 4.19 ﬂ”l'i"h”f)iJLL“BNQ@IWﬁQLLWHWUﬂﬂuﬂiﬁN’J‘VINL!,‘]J‘Uﬂﬂﬁ'ﬁIWﬁM’iL‘VIﬂ
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Elevation (m)

Elevation (m)

98.20

98.00

97.80

97.60

97.40

97.20

97.00

92.20

92.15

92.10

92.05

92.00
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SIKKHAWITHI 1 ROAD

Distance, 710 - 725 m
---- End of Construction

—— After (2009)

—— After remeady B.M. 100.000 m
708 710 712 714 716 718 720 722 724 726

Distance (m)
SIKKHAWITHI 1 ROAD
Distance, 920 - 950 m

---- End of construction

— After (2009)

—— After remeady B.M. 100.000 m
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)
E’ 107.60 —— After remeady
2
©
§ 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 MILAVDUUANYID 2 (SKR2) Haaliuilga
98.40
WITHYAWITHI 2 ROAD
98.35
~ 98.30
E
[
2 98.25 S
= 0 P O O B e~ 1R I
>
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
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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) naallsuilga
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v Y o a . A Y I K 9 o (]
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d' Yo ] 9 d' LY 1 d’ Yo 9
auui lasumstonuauale 1uIn1eh 2 wansguarvesauulugien ldsumsud lvazgn
o = =} @ ] A " Yo 2 A o ]
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AN 1 IUFIY W./.2553-2555 1NONDHIINDIAITIHINIG2
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1 Y
710 4.24 MmanadouAgUAIVOWHUNUABUNTA



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 T8 T T D ]
3 Remeady, SKR 1.2
10 : N
20 |
30 i Remeady, SKR 1.1
40 L Static load test ‘
50 |
WITHYAWITHI 1 ROAD 1 SIKKHAWITHI 1 ROAD
60 :
d' 1 Y ) dy =
§,1J°I/l 4.25 NIINATDUMYUAIUDILNUNUADUNTA
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
311 4.26 MINATOUAMYVAIVBIHUNUABUNTA
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wnIneaema luTadgsuid neAuloTui 27 nInYIAN WA. 2533 HUAWANDAT
a o I~{ = Y a v 1 Yo 1 o 1 1<
unInenas (unan 22 Yuan) ﬂuumﬂiuummmaam'lmﬂEJ"lmumiﬁ]fmeqwmqmu
I~{ =1 [] a3 9 a d‘ a = 1 as/' Ja o Y o
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#oUT08217870 Epoxy 1az¥ Stitching fIN1550130841988 Epoxy Injection 1@z
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m‘iﬂmmmzqﬂﬂim

1. 1A39INAA2DE1 (Compression Machine)

NN Compression Machine

2. 2NuHIUIALSS (Proving Ring) LAZAIATIANITNIAAINTOTANAAD (Dial Gauge)

NIN Proving Ring

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

Yy 9 Y

A10619 NeilthminvesiaguzAvsinnuruiiuve gaNUANNRUILLUYY
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5. vwan ldnmIneass vuaasluns e a1 Maximum Acceptable

Compressive Stre 48 Modulus of Elasticity N92W915211UHI9 Linear Elastic
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