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Thesis Title PSU Pavement Management System
Author Mr. Thapananon Ninrat
Major Program  Civil Engineering (Transportation)

Academic Year 2000
Abstract

This paper concerns the development of a method for the evaluation of concrete
pavement condition and the selection of appropriate rehabilitation methods. A computer program
and a geographic -information system have been developed to use as a too] in computing the
pavement condition rating, recommending rehabilitation methods and ranking pavements at the
Prince of Songkla University, Hat Yai Campus. The name of computer program is Prince of
Songkla University Pavement Management System(PSUPMS).  Pavement conditions are
assessed by visual inspection of ten distress types for their severity and extent. Severity is
assessed as low, medium and high, while extent is categorised into occasional, frequent and
extensive. These results are converted into numerical values for calculating the pavement
condition rating employing the developed mathematical model. Actual surveys and testings of the
program in ranking PSU pavements indicate a certain level of success. The program presently is

being proposed to the University for realization.
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1. 5@5’3& Dense grade asphalt concrete (ﬂ'ﬁ'ﬁ

Ia) it
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2, FOUNYLAADAAIIHAN (Full depth repair)

3. 11599 Epoxy mortar %50 Polymer based

mortar

4. gadviaguunnsesresiamiou
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. 981an3u (Corner break)

SRUUANYYL

sosuanilunule17 (Longitudinal crack)
soouani 11 1uuuINILS (Diagonal crack)
SRULANT AU (Transverse crack)
Yo1TBIABLANNZINGG (Spalling)
seunanmnueindsovde

(Transverse crack near joint)
msuaniiuides (Shatter slap)
MHgRIBUBIaTIN MY (Popouts)
5041l (Patching)
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5. Q‘}ié”m Rubber-asphalt compound

6. 1131z n 1982 (Thin Bonded Patching)

7. manlasuSaquuisesdesiiamisy

8. MITAUAURIUNTA
9, N1FUABDN
10. msveualasuiwqaviusesde i
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(Pumping joint)
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1. s98L®nYY (Comer break)

2. sesuaninluuuie Longitudinal crack)

AN

$AA9 Dense grade asphalt concrete
FOUNLUARDARIINAN (Full depth repair)
(sesuaninnalng)

Myoa Epoxy moriar

8AA28 rubber asphalt compound
FoUUANBARIINAN (Full depth repair)
11500 Epoxy mortar
aadoinqounisesdesiiamioy

(Seal with hot poured elastic type)

A15A1ANY (Overlay)
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3. yeouans 13 lunuanies (Diagonal crack)

3
4. 798UA nin 11111’31»1ﬂm~umuﬁu

{Transverse crack)

A 1 e o .
5. MsioUaeYAINTYAL (Faulling)

6. U91TOYADUANAZINE (Spalling)

7. ¥08UANA wunalndsovse

8. NIBANZARYTIIUTRIADA TNV
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9. MINTAAIVBUEUTY

10, myuandiuie

11. fautimgaseu (Scaling)

. 9AA2Y Rubber asphalt compound

. ouILUAaARIIARA (Full depth repair)

(spguanuun lngl)

. MIdA Epoxy mortar
. QATBUIA A28 Rubber asphalt compound

. ouUUUANeAAIINAN (Full depth repair)

(seguanYUIA N

. P399 Epoxy mortar
. gadvTaqounnsesdesiiamiay
. MIUNUAUABUNTA
. MItaven

r . ‘; ar o t 1
. mydeuldsuaqlaiusesds ni
. Uanud99 Premix (FoNHIAT1)

P! 'S =4 & P
. mEnudnounsaninyunsio 1ie Epoxy

150 Polymer based mortar

. M31lea1ufia (Thin bonded patching)

. HoNIUUARDANIINAN (Full depth repair)

FOULUAADARNUDN (Full depth ropair)
mslaou (Resealing) JaqouuI50860

yilamTou

T S 4 e '
. TRUAUYUININY waouiiiiunu (Slap

replacement)

. MIMANL (Overlay)

FOUULVAABAANUAN (Full depth repair)

. mytleavuin

. A3A18NY (Overlay)
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12. fulngjugaseu (Popouts)

13. SOURBATNUINY (Transverse joint sealant
distress)

14. 5o81)2 (Patching)

L
2,

FeulULRaDARNAN (Full depth repair)
mstlenivi
ATAANY (Overlay)

A e :
a7AgY (Resealing) TARUMITOUAD
siiamou
FoIUUansanYan (Full depth repair)
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(Joint Repair Treatment : JR)

myhyeamfmhouy

(Concrete Pavement Restoration : CT'R)

NI NEININIAAT

(Seitlement Treatment : ST)

B S

nraadisTagouuisesdesiiamiou

asiasuiagouninsesderilamie

8A&10 Dense grade asphait concrete

FallIUARBAANIINAD (Full depth repair)
o A

11599 Epoxy mortar 1159 Polymer based

mortar

Qﬁﬁ”w Rubber asphait compound

. M31eR1WAI (Thin bonded patching)
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ANITOHN
0| IF | 1B | MO | MF | ME | HO HE HE

fianfmgasou (Scaling) CPR | CPR | CPR | CPR | CPR
#ulngngaiou Popouts) - CPR| CPR | IR IR R ® R
NiAR7 (Setttement) ST ST ST ST ST ST

R 3 IR

=
=
=

sousnn (Cracking)

] [ '

ANTTAUATITONND (Stepping) CPR | CPR | CPR ST ST ST
4u¥A (Corner breaks) R R R R IR R
souilg (Patching) R R R JR IR ®
seuiiuase5009D Joint spalling) R R R R R R
g1adsERIuSoEAoRINYIN R JR R IR R IR

(Sealant damage)

2
=
=
=
=
=

LaniiluiEe (Shatter slab)

Note : L.O = Low-Occasional LF = Low-Frequent LE = Low-Extensive
MO = Medium-Occasional ~MF = Medium-Frequent LE = Medium-Extensive
HO = High-Occasional HF = High-Frequent HE = High-Extensive
JR = Joint Repair Treatment CPR = Concrete Pavement Restoration

ST = Settlement Treatment

Tae# Low, Medium, High 1dmimmisssdunusuusavesanuidons uaz
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1. 1 Total Deduction Point (TDP)

2. 5509199

(1) f1TDP
T o] N 2 < ] e‘: P
a1 TDP Hhusfideuenicammainndons Taos vy tauuiiy ¢ fe
b
) 1 r v 1 @ o 1 o
granuulaiien TDP Ty dennansirreinniufanudmeies uazdien TDP 1A A
s [

yrasiBanudsman dniusoulalis TDP nfiqass Wiunsiadduegdiy
1sn nazSssaanmudidusl TP vinn lifiey

fnu1I&Sautiaszduvesa TDP eudlessduan e idnd

¥
3.8 uazal TDP ‘1€l’ﬁ1ﬂﬂﬂi’nﬁ]€!4ﬂ1 Deduction Point ‘U?Nﬁﬂ'ﬁ'lﬂﬁﬁllﬁﬂ}ﬂﬂﬂ\i‘lﬂlﬁ ‘H?ﬂt‘fﬁﬂﬂ

5
duaunis 18dadl
n
TDP = > DP,
i=1
DP, = DW, x SW, x EW,
lé o =1 d’a g z - ﬁiﬁ\
dia n = sunullszananundenenalunaviauuiInainnTan
DP @B Deduction Point
r=-} f as 1
DW @ ihninvesmnndemendazilssinn (Distress Weight)
? LS 'ﬁ g L4
sw fie timinanuguuswesnnuemeinaiuunazaliziny (Severity
Weight)
& :’ LY t:i =y é‘ T
EW #a ihwiinveumwavesnanudomeiifaduuanzilszinn (Extent

Weight)

#1900 A1IUMAT TDP 29415199 3.9
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519 3.8 AAHAIMILINAINTZAUAT TDP

5LAVA1 TDP , C anmAI -
90 - 100 Nieunsalduiosid
75 - <90 ngalnsuinn ‘
60 - <75 nyalnsu
40-<60 1o l¥
20 - <40 @
0-<20 AN

1 £
@1519% 3.9 @redreniafiuIu "lﬁ'l'ﬁuﬂﬂ’J'!iJ!ﬁﬂWlfJ‘UﬂﬂFi’.l‘i’i'!\‘lﬂﬂuﬂ?ﬂlﬁim‘ﬂaﬂlmﬂﬁiﬂﬂﬁﬂ

sminnin finiymﬁ’ﬂﬂﬂnquuﬂ smininvewun
AMTYHIY yosna |é1  |nan | g | fes | ame | ann | DP
Gl
Aamigasou (Scaling) 10 0.8 6.0
sotile (Patching) 5 0.8 5.0
#ulnangaseu (Popouts)* 5 0.6 2.0
AN95TAUATITOIAB(S tepping) 10 08 | 1.0 | 20
13867 (Settlement) 5 08 | L0 | 10
uanidludss (Shatter slab) 10 08 | 10 | 50
sesiiuATIs00AE 15 0.8 | 1.0 | 75
(Joint spalling)
9l sTaUTBIRAIIUIN i5 0.8 15.0
(Sealant damage)
souuUnn (Cracking)* 15 9.5
uuﬁ'ﬂ {Corner breaks)* 10 8.0
TDP 61.00

A A 9 or -
winemg * anudenefinedeiy Tassaduvesfionma
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(TDP X Wypp) (T X WT)
PI =
(W ppTW (10
cﬁ'{ | . . = 1 c’a T ) d'g
e PI fin  Priority Index (inwend 0 93 10 Tuhid
TDP flo Total Deduction Point Value
9
Wopp #i®  Total Deduction Point Weight (A6 7 ludil)
T flo  Traffic Value |
= . T 1 e «:it:r
W, fip Traffic Weight (Auviniy 3 Tuwil)
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CODE

NOTE :
SCF CCDE

sefunrdemegeqamunamisn sg I IsEUL TPMS

(Intervention Level)

Department of Highways

STANDARDS & COSTS FILE

*MINOR CARRIAGEWAY EDGE DETN.

WMIJOR CARRIAGEWAY EDGE DETN.

WHEEL TRACK RUTTING

DEFLECTION
"RIDING QUALITY
CURVATURE

SKIDDING RESISTANCE

CARRTAGEWAY EDGE DETH.

SHOULCER DET.

nen ooas o

SHOULDER 225Gz STEP

]

L= )

> W

19 CRITICAL DETERIORATION LEVELS GROUP

LOWER LEVEL
LOWER LEVEL
MIDDLE LEVEL

UPPER LEVEL

LOWER LEVEL
UPPER LEVEL

LOWER LEVEL
LOWER LEVEL
LOWER LEVEL
LOWER LEVEL
LOWER LEVEL

LOWER LEVEL
UPPER LEVEL

LOWER LEVEL

20

15

25

80

64

90

75

5.000

50

20

25

40

70

70

105

%
%
%

%

%
%

mm x 107

mm{km

SRV unils

%

%

&£




namlumsanenueiimsdeniigan i MU sy TPMS

Note: LTL = Lower Trigger Level

MLT = Middle Trigger Level

ULT = UpperTrdgger Level
DEFECT UNIT
Minor Camiageway Detn. %

Major Carriageway Detn.

%

Left Wheel Track Rutting %
Right Wheel Track Rutting %
Deflection mm x 107

Deaflection AND
Riding Quality

Deflection AND
Left or Right WTR

Deflection AND

Curvature

Riding Qualiity
Skidding Resistance
Left Edge Detn.

Right Edge Detn.

mm x 107

mm / km

mm / km

SRV units

CONDITION

v v [\

v

v v

vV v

v

v v

VY

AN A%

v

EA

[\

I\

LTL

LTL

MTL bul < UTL

utL

LTL
uTL

LTL
uTL

LTL

LTL
LTL

LTL
UTL

LTL
utTL

LTL

LTL

LTL

LTL

but < MTL

but < UTL

but < UTL

106

SUGGESTED TREATMENT

Surface Dress

Patch Camiageway
Structural Overday

Reconstruction

Regquiating Gverlay

+ Structural Overlay

Reguiating Ovarlay
Structural Overtay

Structural Overay

Regqulating Overlay

Reconstruction

Reconstruction

Regulating Overlay
Surface Dress
Patch lLeft Edge

Patch Right Edge




Left Shoulder Detn.

Right Shoulder Deln,

Left Edge Slep

Right Edge Step

%
%

Yo

%

2 LTL but < UTL
2 UTL

2 LTL but <UTL
2 UuTL

2 LTL

= 7L

167
Patch Left Shoulder
Major Left Shoulder Repair

Patch Right Shoulder
Major Right Shaulder Repair

Major Left Shoulder Repair

Major Right Shoulder Repair




AMUsTARY N.4 #128190159R5 180T WAl ety

ravsz s e, 1 ol

' mand 1 ooa fon .15
U TP TR TR R TN (R IRV ) . ) _ s veriy s wWM___ Thm__ oamser ¢ s
i Yy B . wcanasiishenni g vnin - o du » TWAS)E NS DPATCH (2ATCR 3 SUR PATCH § MEG STRUCTIREQON IPAVCH IPATCH % A3 ° Pomm
: [ Vo ! VEPAILVSELOL § EDGE UORESS 2 C'W L O'L L O'L D ! EOEOSWLOR MRS vm ! yu
DHID-0100-00081 ¢ 31 3.3 0 5 & 40 152/995007000 067200 B BEL POST | 2-4 [} L L T X X TR R 155,60
TUIO-0IB-0I0  E 31 L 3 D S b 4n 11/99:011200 011400 K. BF L BOST J 125 L I e e I T T T X T 40,700,600 202.93;
VUOHIB-0100-012-03 % 30 5 3 1 5 b A% S12/391002400 012600 AT 10T POST STA 124600 I L e 10,000.000  $7,700.000 58040
CH-0100-010-00 8 30 1 3 45 1 O 4b 12/331012600 012800 8. AF AT N0V STA {U) i I P 56,200,008 13,900.000  640.20%
SNFO00-012-05 3 0 Y 3 8 ) 0 3H93h13500 013640 L T T T 167,960,000 291,360.00) {.644.12
SLUL-0M0-003-00 % M D 3 1§ ar o 12/99:013170 03MC0 4T BRIDGE ERD Pou g - T | : : : bl s8,600.000  ISLA60.000 640307
TIR-GO00U-GE Y 30 3 LS 3 4R /993013600 620600 AT ROV BOST STA 234600 2 O O L e L R I R 9,260,000
L0000 31 3 Y 5 L b T11/995004400 1600 X AT L.POSTIIES L e e e e R R 11,000.000  416,260.000  $81.00}
JUIR0M0-u-03 5 3 3 L S b 4 112993020600 D2NB00 14 AF R0¥ POST STA 24+600 I L L T e e R LR ] i56,000.000 927,400
HOE-0000-016-01 1 30 0 3 1S b b ML199:026000 0162080 AT XX POST 264000 HI L I H N S : H : : : DoORN00 4s,280.000 15008
BDSALI-0IG0-26-08 & 31 % 3 0§ b 4l 1127995026500 026860 O T T T e S X R ] SS1,180.000 1.008.54)
OT-000-026-65 § 31 L3 L5 L 48 112/935026800 023008 L A T T e A R 649,300,000 Lo
U3 HLG-0100-628-05 5 30 4 3 T 5 0 4n 112/991028800 029000 L O A R SEAO0.0OY  MATROL00L 1.120.36)
TOMI80.000 ' i0.019.00

SUIGUALY GF EACH SUB-OONTROL SECTION
A11)-0100-007-01 10 4112-0150-078-08

WRE ITEX Quantity  Cost (Baht) Lenth
Feceastiuclion ror . « .. .
Strectural Orerlay CIBBL00  GELAG0.00 4

Repulating Overlay

[] [] - * 1] . 1
Pitch Carrfageny 1,630.00  220.950.00 KR
Sueface Dressing 1,256.00 $6,400.00 4
Pateh Left Edge 61,90 £,170.00 m
Paleh Right Edee 30.00 5,600.00 100
Patch Left Shovider P voe. .
Patch Rieht Showlder s e . v . .
Wijor Left Shoulder Repair  , , . .o .
Stjor Vight Showlder Repair , , . .o . ’

Fair Conditicn Length = 1860 Poor Condilicn Length = L1

801
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Severilty Weight Extent Weight
Distress :
L M H 0 F B
Surface <V Yar- Yo >¥a <20% 20-50% >50%
depth depth depth

Popouts not not not <20% 20-50% >50%

considered | considered | considered
Patching slight medium Severe <10% 10-50% >50%
Pumping Some Some Staining <10% 10-25% >25%

staining staining apparent
with
faulting

Faulting <7 2 157 >15” <20% 20-50% >50%
Settlement Noticeable | Noticeable | Noticeable | <1 /mile 2-4 /mile >4 fmile

at40 MPH | at40 MPH | at40 MPH
Joint Spalling | <4”wide | 4797 wide | >9” wide | <25% 25-75% >75%
Joint Sealant not not not <20% 20-50% >50%
Damage considered | considered | considered
Pressure blow ups blow ups blow ups <1/mile 1-3/mile >3/mile
Damage
Transverse | Hairline or YVal- 17 >1” 15<CS 10<CS<15 | ¢s<10
Cracking ﬁgllt
Longitudinal Hairline or Val-1” >1” <5% 5-20% >20%
Cracking tight
Corner Breaks <Y Vi’ 17 517 <3/mile 4-10/mile | >10/mile
Note L=Low; M= Medium; H=High

O = Occasional;

F = Frequent,

E = Exfensive




. ] .
51 13 sninninvesiimeneunSaumanuuiisesde

110

Pavement | severity weight Extent weight
Distress distress L M H F E. bF
weight
Surface Deterioration 10 10 42
Popoults # s 1.0 2.0
Patching 5 1.0 1.0
Pumping 15 1.0 16.5
Faulting 10 1.0 3.2
Settlement 5 1.0 3.5
Joint Spalling 15 10.5
Joint Sealant Damage 5 2.5
Pressure Damage 5 1.0 1.0 0.8 5.0
Transverse Cracking # 10 0.8 0.8 10.0
Longitudinal Cracking # 5 0.7 0.9 1.0
Corner Breaks # 10 g;% i” 1.0 6.4
Total DP 59.80
STD 194

Note - L=Low, M =Medium, H=High

- O = QOccasional, F = Frequent, E = Extensive

- # = Distresses related to structural problems (included in STD calculation)

- The shaded numbers are those being used in the examples

-DP =DW*SW*EW

- Total DP = Summation of all DP

- PCR = 100 - Total DP
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LI o 1 Ag = L3 ﬂ‘. :i =~
n1sreNlitITeude - yaFefmensuniafifomeesnudunundasfian
(Joint Repair Treatment : JR) RN
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= | (]
asunialns

1% Asphalt Radarfioierilszausesde

Y 4
Aminjudraldusudiv (Subsealing with grour)

-~

4 ) [ i
AseNTEHIM K - Sefmeiuansensuderusestiuma udrmeaimi
(Concrete Pavement Restoration : | inufidawasunialml uduoulszmusesdeday
o
CPR) yoeailan
tg = d’o == 3 d" 35 o 1
- Feflimaiitigase nudsFuTaeTiun 1 duadalin
v 2 [] [
unundrgnounialuy ud1datminfuiieyon

JszauTnuTeste
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msmanvuRiuaeunia | - Yiuimannsu@e:

1
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ﬂ’ll'liﬁ‘ul!SQ!lﬁzﬂlﬂUl‘l}ﬂﬂl'ﬂQﬂ?'l‘lllﬁiﬁﬂﬂ
ATIAGHY .

LO LF LE MO MF ME HO | HF HE
Surface deterioration 0 0 ¢ 0 0
Popouts 0 0 0 O 0
Settlement . 0] 0 0 O O
Longitudinal cracking O 0 O 0 0
Pumping JR JR JR JR JR JR
Faulting R} R | R | R | R IR
Transverse cracking JR JR JR JR JR JR
Corner breaks JR JR JR JR JR JR
Pressure damage IR JR JR JR JR JR
Patching JR JR JR JR JR JR
Joint spalling JR JR JR JR JR JR
Sealant damage JR JR JR JR JR IR
Note : LO = Low-Occasional LF = Low-Frequent LE = Low-Extensive

MO = Medium-Occasional  MF = Medium-Frequent LE = Medium-Extensive
HO = High-Occasional HF = High-Frequent HE = High-Extensive
JR = Joint Repair Treatment

Q0 =Ovetlay
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ﬂ'J'tiJ‘J:‘l-lll‘Nl[ﬂzallﬂ‘Ui‘Uﬁ‘llEl\iﬂ’J'lljl,ﬁfJ“ri'Ifj

AT YN
LO LF LE | MO | MF | ME | HO HF HE

Surface deterioration 0] O O

Popouts 0 0 0

Settlement 0o O 0

Longitudinal cracking O 0 O 0
Pumping JR JR JR {CPR | JR | CPR | CPR
Faulting JR JR JR | CPR | JR | CPR | CPR
Transverse cracking JR JR JR | CPR JR CPR | CPR
Corner breaks JR JR JR | CPR | JR | CPR | CPR
Pressure damage JR JR JR [ CPR | JR CPR | CPR
Patching JR JR JR [CPR | JR | CPR | CPR
Joint spalling JR JR JR | CPR | JR | CPR | CPR
Sealant damage JR JR JR |CPR | JR | CPR | CPR

Note : L0 = Low-Occasional

MO = Medium-Occasional
HO = High-Qccasional

JR = Joint Repair Treatment

0 =Overlay

LF = Low-Frequent .

LE = Low-Extensive

MF = Medium-Frequent LE = Medium-Extensive

HF = High-Frequent

CPR = Concrete Pavement Restoration

HE = High-Extensive
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mmaﬁﬂmﬂﬁgﬂﬁmmﬂuﬂsz::lﬁuﬂmmmﬁmnmun‘%‘mmuﬁsﬂﬂéaé’aﬂ

FamsvesiylelaTe utesnifhu 4 1/szian 1dua

L.
2
3.
4,

E -
AMUEAINIINUAI5197 (Surface defects)
s A
andemen Insaai19an1a (Pavement support)
o c'(- ' .
anudaieniasas Joiats)

aanndsmelsziansosuan (Cracking)

1 1 —y T s tﬂg
Tudartszmnanudemessuiviiunmudomesiianie q aeil

1.

armnEeneiifianges  dszneudisnnudens 3 wiia Ao
1.1 M3y ‘l‘i"’liq ﬂﬂﬂd%ﬁuﬁﬁ (Surface deterioration)

1.2 youilz (Patching)

13 Wulngngasey (Popouts)

armAnnei lassaden dszneudisaimidony 3 viia fie
2.1 M5oansan (Pumping)

22 midouatedaszdl (Faulting)

2.3 ANIAAT (Settlement)

andenoiisosao

3.1 sesdunsesosde (oint spalling)

3.2 ANMEIHIOYeIAgE MUY (Joint sealant damage)

33 ﬂ’nmﬁm’nmﬁ"ﬂwansmﬁu (Pressure damage)
AEsMel NN IBeIAD

4.1 F90UANANUIN (Transverse)

42 398UANATNETY (Longitudinal)

43 uuﬁn (Corner breaks)
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LUUMITAN 157 IN199849 Roads and Traffic Authority (RTA)

New South Wales ilszmeooaiasias

asndsmeafiosdosiimsdineluudazdrsouy

shoulders)

9.

10.
11.
12.
13.
14.
15.
i6.

e T B

soully (Patches)

A eI (Local surface defects)
fanth (Wearing surface)

uil‘ﬁﬂ (Edge break)

miizﬂ“lﬂ“l{'l (Table drain)
n’rnzu*m’;f!ywmﬁuﬁfm (Table drain, Flat tetrain)
Tstanae {Unsealed shoulders)

msaaia woelvaneiidlufiineunsa (Sealed, asphalt surfaced and concrete

ﬁ’:l‘i'!’l-&ﬁ‘lﬂ\lﬁﬂﬁ'} (Unsealed pavements)
ﬁ’umaﬁ‘lﬁllﬁ’ij,ﬁa (Unsealed formation)
m?mﬂmmsws (Signs)

1#195197 (Line marking)
IA3ININEUUTIN (Pavement marking)
wuﬂﬁ{uma (Raised pavement markers)
MANUDNNE (Guide posts)

FTIHUANYING (Crack barrier fencing)

nsaviionazailnsaifldlumadise

I.

A S o

Straight edge, 1.2 m long
Measuring wedge

Rule in mm

Crack width scale
Measuring wheel

Spray point
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A SGINITAVAZULUYDI ROCOND 90 (New South Wale Australia)
(CONDITION SCORE ROCOND 90)

AT YD TR MUITOIADANIHYIN
oy =9
szt
a - v iy 9y o~
asdsziiuaandenigyasenuuasesgeamviniee ldaenun 50 wasihon
¥
Piludunuouuviatas  Jemsdsziiude dsziiuveummussanuiomenasasis 50
ar ar 1 4 T ¥ 3R ) é( o &
was  Tasdaszozveaiaquuinnsssdenvaisiingasereen lUnse hieussmumiin
3
AauUnsaasesorde ud1thu T suMouAIUININIHEAYINTOUABRIIVINARBALIY 50

kA ¥ A A ‘f] ¢ d od 9w o
UATUH HaIfnaunegiul V‘H!ﬂ'ﬂil‘lfu?lﬂ%&’llﬂizﬁijﬂ:ilm‘uﬂ’J'lllLﬁElH‘liJ

fioehe A1n157R

saﬂﬁaﬁ MININVDUTUNE ([1aT) mmmwmiaﬂﬁmﬁ"’wnﬂ (uay)

1 0.0 3.0

2 1.5 3.0
3 1.5 3.0

4 3.0 3.0

5 0.0 3.0

6 2.5 3.0

7 0.0 3.0

8 2.0 3,0
10.5 24.0

APHEVTANMIR B (1.) % 100 _ 105 5 100
1 24 1

Fa
AITNH1IVATDIAONINIA (1)

FEALRZIUUA A EMEV0ITAQEUIMITOIABAIINN =4
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LALAZUUY
1 = <l1%vedyotda
2 = 1-<10% Y83500¢8
3 = 10-<25% U9450049
4 = 25-50% UDIIVUAD

5 = >50% U0ITOUAD

a4 = hlewnsedsedivld edidufiimanudangu)

'
b2
Il

hirlsziiiu (nadlsfudreueaitadnounia)

1 Qs tﬂ‘ L

ANUA TG UN OHMDAINVIN

el =%

M5 Iz

-4 ¥ ©

msisziiuandnneriiadizlsafiunnsesdeniavua 10 sevdsfagiugas
au 50 (was fiden Wifluduny Taslszifiunnteses19s@ed

et e a [ ar A v L] j VoAl

SEnsdiaiiufie JassoennuanseauiunRITENWHYITUDUY 2 uHuNRe
S Tauiaasesasdonmunanz1tia 2 avudazsosdefie seesesdaniolu 1 a1 uazyey
r 1 1 1 ol Ci ; 1 LN Q 9!
sesdoniouen 1 a1 (EANaNsEAUAEINT 3 1 oz il nnassdua NI

a oA Y 3 o roA c’; uy

yasr o) hwasinvesmien Idanuansdsinnusnmoitue e (Efn
SEAURZHUUNIMTBIY

ASHIUIMNYB VAR N U IV

) ] a;d 1 ti‘. ) ar a 1 c; o

s Iusesden AN AgU0InIMANTER = 3 U, MITRI8TIHIUTBIAB NN

o & a4 ] dd o M ar =
MTIANHUANAa 10 ummﬂm‘flulﬂﬂswumz lﬁﬁ%ﬂ'ﬂﬂglluu‘llﬂlli‘ll'ﬂﬂ?'lulﬁﬂ’rﬂﬂ

o 1 ] L d
19813 NI

seudofi AIN1379 Aunde
1 3., 2 33, 2.5
2 43034, 5 304, 4.5
3 5334, 5 W, 5.0
4 6 L., 4 1. 5.0
5 3., 1831, 2.0
6 0 1., 2 3031, Lo
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souso mMIia Aunde
7 0 4il., 0 Vi, 0.0
8 6 331, 8 3. 7.0
9 7440, 8 . 7.5
10 6 UL, 6 WU, 6.0
40 1N + 36 1131, = 76 M. |

T »
HATINYDIAINITIAN = 3 Ul NINUA = 76 Wl.

$rusniald > 3w, = 14

Il
(=

o 1 d'd 1 |3 ar d'
§1UUTDIABNIAINMIUANTZABINGY = 3 WU,

NITATUIUAIIIT LTS

T o
HaIURIMINT At = 331 Naua

It

AURAIANAITZAY
° =
pasaessmauaInIald = 3u.

76
= — i

14
5.4 U1,

(NIUAVTEAUNSUUU)

L AUFUITYBIAIMTINIE = M — Moderate

ASAYARYELIIYAR T MY

VOUIVARAIBNTIH Y

$1UIUTgReNTIAININAIT AR = 3 1. o 100

11U gRsRNITUINIMUA (10) 1
_ 610
10 1

= 60%
(NeuNUTTAUAZIUL)

L. UpUAAIIIRENIg =3




120

sRUALIUUAI IR BNEA A N TZAY

AT =M
YBLHUA = 3
sTAUAZUUUPITIUTEMIY = M3
SEALAZUUUANMITEINIY
ANVTUNTS
Slight @ = 3-<5 . FURBHVBINIIANTZAY

5-10 34, AURATVIIAIINAIITAY

N

Moderate ‘M’
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1. fvingaseu (Scaling)
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3. #ivlwajvignseu (Popouts)
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5. N1aNgad (Settlement)
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Hoyamnanudunegvssounessonsziquns uazauudisnmeninmnsassund

YOI 1529 3 AN

0. 1 Soynammanu@omonuudunuzninenna T sueIa 91nmMsd1rsusfinm

ANNTHII (Severity) Yauin (Extent)
LaeT] dszamanmdowe ; "
ér | nana | ga | dew | nma |

1 [Aamimgasey (Scaling) X X
2 |soutle (Patching) X
3 |Hulnaingasou (Popouts) X X
4 |eszaumsesonnon1uIn (Stepping at transverse joints) X X
5 Yliqﬂﬁ"l (Seitlement) - - - - - -
6 |unnifuido (Shatter slab) - -
7 muﬁumwaudmmzmmmn {Spalling at joint and crack) X
8  |o1ilszanIsuAen I (Transverse joint scalant distress)
9 |5o6inn (Cracking) - -
10 qm’t’n (Comer break)

, .
n. 2 SeyaamnanudenoouudinaeninonssssuyA vinmsdisnveanufesddng Aoy

ANUFUITA (Severity) Yatun (Extent)
iy sziananuidumn T ”
M | e | ga | wew | nan | wn

1 |[damingadou (Scaling) X X

2 |seu1e (Patching) X

3 |Aulngngasou (Popouts)

4 [ANITAUATITOUNOAIVIN (Stepping at transverse joints)

5 ‘ﬂiﬂﬁ") (Settlemen-t) - - - - - -
6 |unmihudes (Shatter stab) - - .

7 |sosiiunsesovsipuassesinn (Spalling at joint and crack) X

8 |onarlszausoudon1uug (Transverse joint sealant distress) X

9 |sounnn (Cracking) _ - - -

10 quﬁ'n (Comer break) ¢ X
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n. 3 deoypammainudemeauidennninengssTuma vnmsdisevennuauva YINe993 N

ANUFUIIL (Severity)

Yauiua (Extent)

§1au Uszianpmndnme ; ”
i [oaw | ge | veu | nan [ n

1 |[Famfmgaseu (Scaling) x |- X

2 |s941l (Patching) X
3 |Hulngngaseu (Popouts) X X

4 |ANTEAUNTITBUADAILIUIN (Stepping at transverse joints) X X

5 ‘ﬂ:‘;ﬂﬁ"l (Settlement) - - - - - -
6 ummﬂmﬁuq (Shatter slab) . . .
7 snuﬁumqsauﬁmmzmuum (Spalling at joint and crack) X
8 |odsgauseudoniuuInd (Transverse joint sealant distress) X

9 |so6inn (Cracking) - - -
10 qnﬁn (Comer break) X X

v. 1 Yoyaammaanudomsounessonszd vinnsdrasvesdinm

ANUTHIIL (Severity)

asuun (Extent)

iy dszamanuidume 7 ”
M | nana | ga | vew [ nara | wm

1 |[Amifmgadou (Scaling) X x |

2 |seue (Patching) X

3 |fulnvgaseu (Popouts) X

4 [ANTSAUATITOUADAINYIN (Stepping at transverse joints) X

5 ﬂ;ﬂﬁ‘] (Setilement) ! X X

6 |unmisTurdus (Shatter slab) X

7 iﬂuﬁ'uﬂ‘iﬁﬂﬂﬁt}llﬁﬁﬂuuﬂﬂ (Spalling at joint and crack) X

8 |owdsger msauﬁbmumw (Transverse joint sealant distress) X

9 |5etutan (Cracking) X

10 quﬁ'ﬂ (Comer break) - - - - - -
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= = as Q(
v, 2 feyaanmanui@enisaunessansyd amsdirIIvetnenYIARNA ATy

ANUTUITI (Severity)

Ysiun (Extent)

LT "l szananmdsng : —
é | ama | ga [ dfew | nana | wm
1 [Amrdmgaden (Scating) X X
2 |sotile (Patching) X
1 |Aulngugaseu (Popouts) X
4 |ANTTAUNTITOUABNINYIN (Stepping at transverse joints) X
5 ‘ﬂiﬂﬁ”! (Seitlement) X X
6  |unndhuBus (Shatter stab) X
7 |souiiunsesossouassesinn (Spalling at joint and crack) X
8 |unyszausovdonuang (Transverse joint sealant distress) X
9 |souian (Cracking) X
10 |uurin (Comer break) . - - - - -

a

v. 3 doyaanmaudomoaunessonssd 1NMsTIINUeRNIANE FWe3o

ANUFUNTA (Severity)

YaUiun (Extent)

ddy Jisananuidaing ; ”
a [ nena | ga | dew | nme |
1 [Ammgesou (Scaling) X | X
2 |youtle (Patching) X
3 |Aulngiugasou (Popouts) X X
4 |ANTEAUATITOUARDAITIN (Stepping at transverse joints) X
5 ﬂ‘;ﬂﬁ’) (Settlement) X X
6 lmﬂl‘tﬂutéﬂq (Shatter slab) X
7 |seufiunseseoreiaziosunn Spalling at joint and crack) X
8 |nalszansosdonung (Traosverse joint sealant distress) X
9 |soulen (Cracking) X
10 [31¥n (Corner break) - - - - - -
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1. Aaiivigasey (Scaling)
MINGATOUATIAINTE Scaling AN Cement mortar Y8 Cement mortar [AAIN
- [] q :’ 1 ° " =Y He o
Cement paste  daunnfiminfuegifiusuanunng (wic go ildfantwesneunia binds
F 4 .
usq azfiamivgasensen llnaurduituasunia ldlasie mivgasenalufiaennsiy
o g 9 et ' P A - o, 2 A
paAud lFnaunouniaanisn (Funsdivemsoun niefiuuzsea) TIuM019021AA1N
drunmameuniaifudnnddeniu i 1g
.
e
Tunsdifinsngasenuusesuiamsngavesiivnnuruiiuaeunia wdedso

oaaufingaseusen lusunuandaua3ufaniy 13901391 Thin bonded patching

2, seaily {Patching)

mgAnnnnsud lvanudemeviiadu Taol#5Emsmasuniafudauiide
wmenieonlfuoailavineuniadzivmhdndidanundumne ufahilévisosdessnin
Faalmiduiouuduiie SuhifAaseols v I¥Ransazqailedusorin

Fhaou |

1. 11 Full depth repair

2. aadaviaqmunsesdesiiamion

3. ﬁﬂﬂﬂjﬂgﬂ‘iﬂﬂ (Popouts)
ﬂ s “d A ~ ] Py 9 = - 9 e
fudnvazaimuiomeduiieannniiulngngaviadanhaeunsa iliina
< :? = o s oA
fhmqguunatszang 1 1 vufmfwemeunia Popouts e19zusIEANURRRIMT
P r ~ =3 ' arm .
aounsaiineudellld aungues Popouts it ndiulnajiiguauidves Alkaline aggregate
. A o =y a A A e ¢ - Aot (o 8 9t m 1
reaction ifefhvssiuinifnTodufnududisufamsdszoerhiilFinasge ilidulng
ar 9 ¥ Py < = .
tududmgaeen londinivesnsunia
1
Tl

11 Full depth repair
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4, m‘smwmagmaivﬂu (Faulting or Stepping)
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