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An Inspection and Evaluation of Fire Damaged on the Expressway Structures
for Planning Structural Repairs

s a

a - o a )
Basanay 9 1unest” duvnssa Avindnade? uas wngws saudygyins®

2% nesiemas i miasysemalne
*Corresponding author; E-mail address: It.isarapong@smail.com

UNAnEo

Pnummsaidsidifntusnalasaimnsialunans 9
wansal saulusinaudsiagiudumayinlilassaionaiiag
IFsupnudenie Fennsmnsiiavuradszmalng (nvw) Tasausu
Hidemaysunsnsieaeulassaiisiidunsnsieaey uazdseidly
Audemevadlasias neensy AU o unug s slaT I
maaﬂisﬁﬂﬁﬁmmﬁumLL‘TJ’&LLinmmmLﬂﬂiﬁu%miud;ﬂ%mﬁé’
athataensdy unaudidunisAnwieafuiumenisnsavaey
wazUszidiumnudemevedlasiaiiamsenseauainmendlng
sasannerie Mudusaien waglassasnanudnusegunaes laenis
puidunisnsiageviazUssiduszauanudsnigveslaseasig
finsdrsramamennidesiuseisnisnsieidadeasn (Visual
Inspection) WaEAITE152ANIITAINTIUVOILATIAT 19LT 98N
Usgnoumie n1snsiaeullSeuifisuidednvasaaunsauuulyl
Wanelaseade (Non Destructive Test) n1snsiadeunsidonann
ya3A0uN3A (ANUTUNIA-A1Y) NMIATIEBUAIUKNTDUTDLNEN
@Sy LLasﬂ15mmaauﬂ'wLmﬁwmamﬁmLmﬁ"ag'mslumu
sUndes tiethuanmsnsaaouss 4 fldunldlunisussifiusesdy
ANLEIY Lagakunsteuuesllassa e nseauliiam
sfupudeuswialy

Ardd sy weindelngd, n1sussiduainudenie, n15gouusgy
159 amefiiA, N130TIAAOUAILIIRIVDIAINSAUTS

Abstract

In recent decades, fire incidents occurred on the expressway
structures have caused considerable damages. The Expressway
Authority of Thailand (EXAT) in collaboration with qualified
structural inspectors have investicated and evaluated the
damage on the element of expressway structure in order to
create effective plans for repairing to ensure that the structures
are safe and ready in service. This article studies about the
guideline to inspection and evaluation damage of the overpass
structures that affected from the fire incidents at the part of
cantilever decks and box girders. The inspection of structural
damaged level and the evaluation have applied the preliminary

physical survey by visual inspection and the insight analysis of a

structural engineering survey. The insight analysis of a structural
engineering survey consists of an inspection of concrete
compressive strength by using a non-destructive test,
an inspection of concrete deterioration (acidity—alkalinity),
reinforcement corrosion inspection, and inspection of tensile
values of the pre-stressed tendon inside the box girder segment.
The results of various investigations will be used to indicate the
level of damage and to provide effective repair and
maintenance plans for the expressway structures to ensure their

stability.

Keywords:  Fire incidents, Damage evaluation, Expressway
structure repair, Inspection of tensile values of the pre-stressed
tendon
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Temperature Damage Level Grade
No damage |
~300 °C Finishing material damage |
(soot, surface exfoliation)
Concrete damage without steel damage
300~600 °C Il
(small cracks in concrete or spalling)
Bond damage of steel bars
600~950 °C (large cracks in concrete or exposure of \%
steel bar)
Damage or buckling of steel bar
(large damage or deformation of structural
950~1200 °C .
members, heavy exposure of steel bars in \Y%
a wide area)
1200 °C Concrete melting
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‘ Preliminary Investigation E Detailed igati
1. Review of plans and relevant 1. Review of additional
documents documents and data source
2. Visual condition survey, with
documentation of deterioration 2. Additional field observation,
and distress measurements, and field
YES and laboraory festing
[ 3. Field and laboratory testing | l
l | 3. Detailed analysis and evaluation
‘ 4. Preliminary analysis and evaluation |
‘ Is further
investigati v

required?

Is
rehabilitation
required?

Identify any special conditions to be further
considered (e.g., maintenance, planning)

Issue final report

Begin preparation of construction phase documents for
rehabilitation (as required)

Identify and analyze rehabilitation options I
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Depth Test (ASTM C856-04) [8]

msueiudu Aenaanmsiifnearueulaoenled (COp) il
Uiisentuiluduudinadiindunsaesuen uaznsamiveiunil
luvhufsedenuduuinanaduweadounisuaiun vhlimnudu
Anavesdiuudinadanas dalasunAdiudinadiidianudunsa-ama
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Half-cell potential reading

(Cu/CuSOy)

Corrosion activity

Less negative than -200 mV. 90% Probability of no corrosion

An increasing probability of no
Between -200 mV. and -350 mV. )
corrosion

More negative than -350 mV. 90% Probability of corrosion
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Hammer Test
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vauanedaietuldlasunansenuannanudeuiaidasunsedn
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A9 5 WALLTIPIVDIAINBALLTY mmm%aumgulvﬂm

- Tendon unit Div. eavl ez Design oF
orr.
Designation (kg/m) Length fiHz) f2H2) | T (KN) ) Tension

(m) (KN)

76.24
INEN 1E] 3443 13.70 12,06 2022 3,782 3,99 0925 4,590

78.41
1SEN 1E] 3443 13.70 1211 24.26 3814 3,599 0944 4,590

7037
N-MN (=3 2105 395 4126 85.53 2250 1,759 0.782 2,500

60.11
3N-MN a 3443 395 4362 92.42 4113 2,943 0.715 4,590

63.78
AN-MN T2 3443 395 4379 93.08 4,145 2927 0.706 4,590

63.57
SN-M-N T 3443 395 a3.82 93.25 4,151 2918 0.703 4,590

70.10
GN-M-N [} 2105 395 4352 9271 25500 1,753 0.700 2,500

68.12
TN-MN B2 3443 395 44,92 95.13 4362 3,127 0717 4,590

65.60
BN-M-N 81 3443 395 4443 94.46 4,267 3,011 0.706 4,590

68.47
25MN @ 2105 395 40.93 85.08 2215 1,712 0.773 2,500

63.69
3SMN <t 3443 395 4362 9257 4113 2,924 0711 4,590

63.66
4SMN 12 30.43 395 a3.89 93.00 4,160 2922 0.702 4,590

65.93
5SM-N T 3043 395 4452 94.63 4,285 3,026 0.706 4,590

72.8
65-M-N (<} 21.05 395 401 9367 2571 1,821 0.708 2,500

66.97
75-MN 82 30.43 395 4475 94.99 4329 3,074 0.710 4,590

7035
8S-M-N 81 3043 395 4561 9655 2,897 3,229 0.718 4,590

7163
INWAN 3 30.43 13.70 11.82 2381 3,633 3,288 0905 4,590

7175
1SWN 3 30.43 13.70 11.83 2383 3,639 3,290 0905 4,590

< = o s N o
A19°97 6 WALTIRWBIRINSALTS YreAuUTIadlwlng

(D Tendon Unit Div. Corr.T Factor Design % T
Designation | (kg/m) | Length fiha) | f22) | TOKN) :K’:l) Tension
™ (KN

74.14
INEF T3 3043 13.70 12,02 2021 3,757 3,403 0.906 4,590

74.19
1SEF 3 30.43 13.70 11.99 20.13 3,738 3,405 0911 4,590

67.31
N-MF 2 21.05 395 40.48 84.00 2,166 1,683 0777 0777

62.48
IN-MF et 3043 395 4330 9212 4,060 2,868 0.706 4,590

AN-MF 2 30.43 395 42,59 90.88 3921 2,726 0.695 4,590

65.70
SN-M-F T 3043 395 4451 94.68 4,283 3,015 0.704 4,590

70.75
ON-M-F [} 2105 395 43.18 91.42 2,465 1,769 0718 2,500

67.32
TN-MF 82 30.43 395 aa.27 9335 4,237 3,090 0.729 4,590

65.99
BN-MF 81 3043 395 2470 95.18 4319 3,029 0.701 4,590

69.84
25-MF 2 2105 395 a119 85.47 2243 1,746 0.779 2,500

6334
35-MF [t 3043 395 43.69 92.92 4,126 2,907 0.705 4,590

62.38
aS-MF i 3043 395 4351 92.70 4,002 2,863 0.700 4,590

67.10
55-M-F T 30.43 395 aa77 95.01 4333 3,080 0711 4,590

7101
65-M-F (<} 21.05 395 43.99 9391 25558 1,775 0.694 2,500

68.25
TSMF 82 30.43 395 a5.12 95.72 4,401 3132 0712 4,590

66.32
8S-M-F 81 30.43 395 aa.60 94.87 4,308 3,040 0.707 4,590

69.41
IN-W-F T 3043 13.70 1160 2345 3,523 3,186 0.904 4,590

7043

1SW-F T 30.43 13.70 1174 23.66 3,584 3,233 0902 4,590
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