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Abstract

Two rehabilitation details for Pridi-Thamrong Bridge — the 77-year-old Thailand’s historic
tied-arch concrete bridge — have been proposed. The bridge comprises one tied-arch main
span and seven T-beam concrete approach spans. The first detail or the restricted detail limits
the capacity of the bridge to accommodate only passenger cars, i.e., trucks are not allowed on
the bridge. The restricted detail aims to preserve the current usage of the bridge with adequate
safety. The second detail or the full detail expands the envelope of the bridge to accommodate
truck traffics in conformity with AASHTO LRFD (2020) Specifications. Rehabilitation details are
based on in-depth field inspection and numerical analysis. Externally prestressed concrete
jacketing (EPCJ) is the primary strengthening method. The EPCJ on all T-beams of the
approach spans is proposed for both details. However, only the full rehabilitation detail requires
the EPCJ on tied-beams of the main span. Besides, replacement of all hangers in the main
span is proposed for the full detail whereas only end hangers are proposed to be replaced for
the restricted detail. Common to both details are concrete jacketing on the arch ribs and
replacement of the deck slabs on all spans. The expected cost of B104 million for the full
rehabilitation, however, can be compared to B95 million for the restricted rehabilitation. It is

suggested that full rehabilitation of the bridge is more beneficial than the restricted one.

2 USHn waalaw L& $1na |
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Executive Summary

Pridi-Thamrong Bridge is an old bridge that has historical importance to bridge
engineering of Department of Highways, Thailand. It was opened to service in 1943, The bridge
is used for crossing Pasak River on Highway 309 at KM 20+552, which is the gateway to City
of Ayutthaya that has high traffic volume. The current bridge usage was restricted to only small
vehicles due to structural deterioration after being used for more than 77 years. It is necessary
to rehabilitate Pridi-Thamrong Bridge to provide safety for road users. It also helps two parallel
bridges, Naresuan Mararaj Bridge and Eka Thot Sa Rot Bridge, to alleviate traffic congestion
around the city gateway area. Thus, Bureau of Road Research and Development conducted
the project Study of Rehabilitation of Pridi-Thamrong Bridge after being used for more than 77
years. Scope of the project included: survey of bridge profile and bridge geometry; damage
inspection; underwater inspection; material testing, measure bridge behaviors under load test,
rehabilitation design, prepare rehabilitation drawings, cost estimation and suggest inspection

plan after rehabilitation.

The first task of the project was to survey bridge profiles and measure sizes of bridge
components. The information was used to create a bridge model by finite element software.
Bridge superstructure consists of 8 spans; 3 approach spans (S1-S3) on Wangnoi side; 1 arch
spans (S4) in the middle; and 3 approach spans on (S5-S8) Ayutthaya side. Bridge

substructure consists of 7 piers (P1-P7) which are in between 2 abutments (A1 and A2).

Visual inspection found that the bridge had a lot of damages in many locations. There
were a lot of rebar-exposed spalling in decks and girders. These indicated severe corrosion in
reinforcement such that rust swell and push concrete cover to come out. In addition, there were
several parallel flexural cracks in girders in the arch span. The cracks started from the bottom
of girders to the top decks. These indicated the load capacity of the arch span was not
adequate for the current live load, and need strengthening. Piers and abutments also had

deterioration but not very severe.

° USHY waalaw 1w dne |-
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Underwater inspection was conducted by a sonar scan. It can provide visualization of
river floor and condition of the submerged portions of piers. The inspection found that the deep
river channel was in span S4 between pier P3 and pier P4. The deepest water level under

span S4 was 10.58 meter. The piers of Pridi-Thamrong had no scour.

Survey of detailed reinforcement was conducted by using ferro scaner and ground
penetration radar. It took several sampling locations throughout the bridge, included 5 locations
in piers, 1 location in cab beam, 39 locations in girders, 26 locations in floorbeams, 32 locations
in road deck, 26 locations in sidewalk deck and 2 locations in arch girders. The total of 131
sampling locations was surveyed to create a field as-built drawing to be used for assessing of

existing capacity and design strengthening (if required).

Tests of concrete compressive strength were conducted by core drilling method. It
found that the sidewalks, girders, floorbeam, cab beams, bracing, pier walls and pier columns
had average compressive strengths of 19.0, 16.2, 16.7, 18.1, 17.5, 152 and 16.5 MPa
respectively. The tests revealed that the existing structure had relatively low compressive
strength, which was caused by deterioration of material after being used for more than 77

years, except the sidewalk, which may be reconstructed.

Tests of carbonation depths found that the average carbonation depths in sidewalks,
girders, floorbeam, cab beams, bracings, pier walls, pier columns and decks were 1.19, 3.00,
3.17, 1.50, 2.50, 3.75, 2.40 and 2.77 cm respectively. Statistical analysis using variation of
carbonation depths and concrete coverings found that floorbeams and girders had the highest
chance of corrosion 70% and 73%, respectively. The analysis results were in agreement with

the visual inspection results.

Tension tests of reinforcements that were cut from existing structure found that the
reinforcements used in the bridge were all a type of round bar (RB). The average yield strength
was 372 MPa and standard deviation was 43 MPa. Statistical analysis using variation of yield
strengths showed that the probability of yield strength to be lower than the steel grade SR2400
(240 MPa) was only 0.18%.

Bridge behaviors under load tests were analyzed separately for 5 groups (span with 1
overhang, span with 2 overhang, suspended span on overhang 1 side, suspended span on

overhang 2 sides, and arch span). The natural frequencies of these groups were 5.37, 5.98,

USEN waslauw LAY $1ne 7
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5.60, 5.37 and 3.91 Hz, respectively. They can be used in model calibration between actual
bridge and finite element bridge model or compare the behavior between before and after

rehabilitation.

Bridge rehabilitation was evaluated and designed according to AASHTO LRFD. The
assessment revealed that the substructures were adequate but the superstructures were not
and need strengthening. The strengthening was separated into 2 groups: arch spans and
approach spans. The strengthening was proposed for 2 alternatives: small vehicles and heavy
vehicles. These two alternatives were different only in the arch span. In the arch spans for
small vehicle case, the strengthening included: enlarge cross section of arch girders; replace
only 2 steel hangers per side; reconstruct deck; brace two tie girders on both sides (left-right)
with transverse rods installing turnbuckles. For heavy vehicle case, there was additional
strengthening: replace all steel hangers; enlarge cross section of tie girders and install post-
tension bars along the longitudinal direction. In the arch span and approach span, the
strengthening for small vehicle and heavy vehicle were the same, which included, enlarge cross
section of tie girders; brace two tie girders on both sides (left-right) with transverse rods
installing turnbuckle; strengthen the section near support to increase shear capacity with a
diagonal PT bar. Finally, both alternatives will replace all new bearings, resurface bridge deck

and install new expansion joints throughout the bridge.

The cost estimation of bridge rehabilitation in this project was only to provide a
preliminary budget. It considered bills of materials and all activities expected during
rehabilitation. The required budgets for small vehicle alternative and heavy vehicle alternative
were 95 and 104 million baht, respectively. Once the bridge is rehabilitated, the agencies
responsible for the bridge should regularly inspect the bridge according to the bridge inspection

plan after rehabilitation that was written in this project.

8 VS waslauwl 1y 3na |7
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[2.1.2] NTIQYULLANILRUARANI U

lunsdmadzdunasszmnldiienlassinadidange GPs ﬁaglﬂﬁﬁuﬁimami fa
FONTUETHWNANINEINTEN MAINA19InTAsNINed druaunawt sunatfiesensnas sswsa
8194189 UA1ANG Latitude LYINNU 14 35 26.20171 WN@ Longitude LYiNNL 100 27 19.14748 4.
fNT=AU WNAL 19.6009 N.(3NN.) L 47 @”agﬂﬁ 2-1 mmfu"l@‘ﬁ'@ﬁﬂmammu‘wﬁ'ng’mm’n
(Benchmarks) 1uiufilasenns s1uam 2 wya fia GNSS01 uaz GNSS02 lasfinuaziduausas
Tuar39fi 2-1 LLazgﬂﬁ 2-2 119 Eﬂﬁ' 2-5 laalt35n13loalassviuels GPS ﬁ'ﬁmmamﬁmgo
1a81989WNANI9IIY (Horizontal Datum) Luina WGS 84 (World Geodetic System 1984) LA

298INNANINAY (Vertical Datum) twA1zauiinziatunand (Mean Sea Level)

Station : ANGT

(HE e And ey Auautania Snodiasdranas Sawiad e ad)

Receiver
WMenufacturer Topcon Positioning Systems
Type TRS MET-G5
Serial number -
Rrmware 2.2

Antenna
WMenufacturer Topcon Positionineg Systems
Type TPSCR.GE TFSH
Serial number -
wertical height [m] 0

Details
Site code ANGT
Marker name AMNGT
Marker number -
Latitude 14 35 26.20171
Longitude 100 27 19.14748
Height [m] -19.6009
Reference Frame ITRF2008 follow RTSD
Last update 2020-06-20
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MURAINITITINY ofer T

@1357199 2-1 @13198TANIEALUATANRNANY ANANFIHATT (Benchmarks)

Name Northing (m) Easting (m) Elevation (m)
GNSS01 1,587,242.302 670,443.907 10.9916
GNSS02 1,587,253.680 670,569.168 12.8442
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2) MITNIARNAAIALN GPS LUy RTK
ltnyanangiuluiunlasinianiuge Base lunsssiafnaarifion GPS uuy RTK
(Real Time Kinematic) #asa1niuiiusuazidon dedaldd aun, unadai, Fadanaing, an
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[2.1.4] NANTIRIID
v o Ao a A = a ' ) @
IINNTFNIANNAANINLY GPS kUL RTK tWaLNUINURZLDLAAIICALRRIFENIUIINIID

agﬂ"l,ﬁ@”aﬁ

A13197 2-2 Plan Profile L1

Northing Easting STA Elevation
NO
L1-1 | 1,587,243.86 | 670,441.57 0.00 10.929
L1-2 | 1,587,245.38 | 670,451.45 10.00 11.333
L1-3 | 1,587,246.88 | 670,461.34 20.00 11.725
L1-4 | 1,587,248.40 | 670,471.22 30.00 12.053
L1-5 | 1,587,249.90 | 670,481.11 40.00 12.362
L1-6 | 1,587,251.40 | 670,491.00 50.00 12.592
L1-7 | 1,587,253.60 | 670,500.78 60.00 12.823
L1-8 | 1,587,255.24 | 670,510.64 70.00 12.954
L1-9 | 1,587,256.75 | 670,520.53 80.00 13.039
L1-10 | 1,587,258.26 | 670,530.41 90.00 13.102
L1-11 | 1,587,259.78 | 670,540.30 100.00 13.093
L1-12 | 1,587,261.29 | 670,550.18 110.00 12.997
L1-13 | 1,587,262.80 | 670,560.07 120.00 12.955
L1-14 | 1,587,263.69 | 670,570.05 130.00 12.77
L1-15 | 1,587,264.93 | 670,579.98 140.00 12.536
L1-16 | 1,587,266.42 | 670,589.87 150.00 12.281
L1-17 | 1,587,267.91 670,599.75 160.00 11.968
L1-18 | 1,587,269.17 | 670,608.07 168.41 11.644
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@1319% 2-3 Plan Profile L2

Northing Easting STA Elevation

NO
m. m. m. m.

L2-1 1,587,216.00 670,263.11 0.00 4.458
L2-2 1,587,216.96 670,273.63 10.57 4.581
L2-3 1,587,218.13 670,283.31 20.31 4.757
L2-4 1,587,219.70 670,292.91 30.03 4.934
L2-5 1,587,221.20 670,302.79 40.02 5.241
L2-6 1,587,222.74 670,313.02 50.36 5.593
L2-7 1,5687,224.28 670,323.24 60.70 5.945
L2-8 1,587,225.69 670,332.54 70.11 6.255
L2-9 1,587,227.26 670,342.98 80.67 6.652
L2-10 1,5687,228.74 670,352.77 90.56 7.025
L2-11 1,587,230.18 670,362.27 100.17 7.404
L2-12 1,587,231.64 670,371.95 109.96 7.814
L2-13 1,587,233.16 670,381.98 120.11 8.174
L2-14 1,587,234.64 670,391.74 129.98 8.511
L2-15 1,587,236.14 670,401.68 140.03 8.843
L2-16 1,587,237.62 670,411.39 149.85 9.234
L2-17 1,587,239.11 670,421.21 159.78 9.685
L2-18 1,587,240.63 670,431.21 169.90 10.25
L2-19 1,5687,242.24 670,441.83 180.64 10.918
L2-20 1,587,243.76 670,451.71 190.63 11.189
L2-21 1,587,245.26 670,461.60 200.63 11.575
L2-22 1,587,246.76 670,471.48 210.63 11.932
L2-23 1,587,248.23 670,481.38 220.64 12.229
L2-24 1,587,249.69 670,491.27 230.64 12.487
L2-25 1,587,251.15 670,501.16 240.64 12.69
L2-26 1,587,252.62 670,511.05 250.64 12.799
L2-27 1,587,254.11 670,520.94 260.64 12.884
L2-28 1,587,255.60 670,530.83 270.64 12.941
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Northing Easting STA Elevation
NO

L2-29 | 1,587,257.10 | 670,540.72 280.64 12.953
L2-30 | 1,587,25859 | 670,550.61 290.64 12.874
L2-31 | 1,587,260.09 | 670,560.49 300.64 12.747
L2-32 | 1,587,261.58 | 670,570.38 310.64 12.634
L2-33 | 1,587,263.08 | 670,580.27 320.64 12.43
L2-34 | 1,587,264.58 | 670,590.16 330.64 12.144
L2-35 | 1,587,266.09 | 670,600.04 340.64 11.786
L2-36 | 1,587,267.35 | 670,608.36 349.05 11.664
L2-37 | 1,587,269.01 670,619.24 360.06 11.116
L2-38 | 1,587,270.56 | 670,629.49 370.43 10.453
L2-39 | 1,587,271.96 | 670,638.73 379.77 9.876
L2-40 | 1,587,273.41 670,648.43 389.58 9.38
L2-41 | 1,587,274.91 670,658.43 399.69 8.941
L2-42 | 1,587,276.42 | 670,668.54 409.91 8.471
L2-43 | 1,587,277.85 | 670,678.06 419.54 8.021
L2-44 | 1,587,279.39 | 670,688.33 429.92 7.536
L2-45 | 1,587,280.82 | 670,697.88 439.58 7.154
L2-46 | 1,587,282.42 | 670,707.53 449.36 6.807
L2-47 | 1,587,284.36 | 670,717.54 459.54 6.545
L2-48 | 1,587,289.61 670,727.87 470.56 6.29
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A137197 2-4 @1319 Plan Profile L3

Northing Easting STA Elevation

NO
m. m. m. m.

L3-1 1,587,208.56 670,264.52 0.00 4.441
L3-2 1,587,210.90 670,274.80 10.55 4.557
L3-3 1,587,212.63 670,284.35 20.25 472
L3-4 1,587,214.13 670,293.97 29.97 4.882
L3-5 1,587,215.66 670,303.84 39.96 5.186
L3-6 1,587,217.23 670,314.06 50.30 5.574
L3-7 1,5687,218.77 670,324.28 60.63 5.961
L3-8 1,587,220.18 670,333.58 70.04 6.279
L3-9 1,587,221.75 670,344.03 80.60 6.606
L3-10 1,5687,223.22 670,353.81 90.50 7.037
L3-11 1,587,224.66 670,363.31 100.10 7.353
L3-12 1,587,226.12 670,373.00 109.89 7.753
L3-13 1,587,227.64 670,383.03 120.04 8.187
L3-14 1,587,229.12 670,392.79 129.91 8.569
L3-15 1,587,230.63 670,402.72 139.96 8.895
L3-16 1,587,232.11 670,412.43 149.78 9.309
L3-17 1,587,233.61 670,422.25 159.71 9.815
L3-18 1,587,235.14 670,432.25 169.83 10.353
L3-19 1,587,236.73 670,442.69 180.39 10.944
L3-20 1,587,238.22 670,452.58 190.39 11.203
L3-21 1,587,239.72 670,462.47 200.39 11.622
L3-22 1,587,241.21 670,472.36 210.39 11.962
L3-23 1,587,242.70 670,482.25 220.39 12.257
L3-24 1,587,244.19 670,492.14 230.39 12.467
L3-25 1,587,245.70 670,502.02 240.39 12.707
L3-26 1,587,247.20 670,511.89 250.38 12.829
L3-27 1,587,248.70 670,521.79 260.39 12.908
L3-28 1,587,250.21 670,531.68 270.39 12.919
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Northing Easting STA Elevation
NO

L3-29 | 1,587,251.71 670,541.57 280.39 12.937
L3-30 | 1,587,253.21 670,551.45 290.39 12.897
L3-31 | 1,587,254.72 | 670,561.34 300.39 12.805
L3-32 | 1,587,256.21 670,571.23 310.39 12.657
L3-33 | 1,587,257.70 | 670,581.12 320.39 12.448
L3-34 | 1,587,259.18 | 670,591.01 330.39 12.133
L3-35 | 1,587,260.66 | 670,600.90 340.39 11.888
L3-36 | 1,587,261.91 670,609.21 348.80 11.677
L3-37 | 1,587,26353 | 670,620.11 359.82 11.111
L3-38 | 1,587,265.06 | 670,630.36 370.18 10.482
L3-39 | 1,587,266.44 | 670,639.60 379.52 9.92
L3-40 | 1,587,267.89 | 670,649.30 389.34 9.405
L3-41 | 1,587,269.39 | 670,659.30 399.45 8.978
L3-42 | 1,587,270.90 | 670,669.41 409.67 8.475
L3-43 | 1,587,272.33 | 670,678.93 419.29 8.074
L3-44 | 1,587,273.86 | 670,689.20 429,67 7.574
L3-45 | 1,587,275.29 | 670,698.75 439.33 7177
L3-46 | 1,587,276.78 | 670,708.41 449.11 6.846
L3-47 | 1,587,278.36 | 670,718.48 459.30 6.593
L3-48 | 1,587,280.29 | 670,729.34 470.33 6.503
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A13197 2-5 @13149 Plan Profile L4

Northing Easting STA Elevation

NO
m. m. m. m.

L4-1 1,587,234.99 670,442.97 0.00 10.944
L4-2 1,587,236.48 670,452.86 10.00 11.33
L4-3 1,587,237.97 670,462.75 20.00 11.714
L4-4 1,587,239.46 670,472.63 30.00 12.07
L4-5 1,587,240.95 670,482.52 40.00 12.346
L4-6 1,587,242.44 670,492.41 50.00 12.587
L4-7 1,587,243.21 670,502.41 60.01 12.792
L4-8 1,587,244.56 670,512.32 70.01 12.947
L4-9 1,587,246.08 670,522.21 80.01 13.058
L4-10 1,587,247.60 670,532.09 90.01 13.078
L4-11 1,587,249.11 670,541.98 100.01 13.071
L4-12 1,587,250.63 670,551.86 110.01 13.039
L4-13 1,5687,252.15 670,561.75 120.01 12.928
L4-14 1,587,254.19 670,571.55 130.00 12.769
L4-15 1,587,255.88 670,581.40 140.00 12.555
L4-16 1,5687,257.37 670,591.29 150.00 12.264
L4-17 1,587,258.87 670,601.18 160.00 11.947
L4-18 1,587,260.12 670,609.50 168.41 11.638
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lasanisi ladTadunisuazsoasidoananiainvesiuaiulaseasnandag
Usznauaiy Laaaxna (Pier) AMTBAAN (Girder) ATBIBINUFZWIH (Floor Beam) LASNWHZNY (Deck)
ﬁa;}ilumaa:wm S1 114 88 TINTIWIBNIFG 124 G NI UTznauare Ll@1aasa (Pier) ATBAAN

& & A \ =

(Girder) AW IAINUFENIW (Floor Beam) LRENUREWIW (Deck) mgiummzwm S1 D4 S8 374
FAUIUNIAY 125 AILAUS UTeNaUa1y tENaaNe 3 IR ATURAN 39 GILAUIT ATWITDINY
FEWW 26 GILAUI NOIWURETNIRUTIIBAWY 32 AILRUI RRINWISWIBUTIIWNILN 24
G UAZ AWLAT 2 ALRI 1a8T1UAZLBUAGILRIIEITID LASNBNEITI A IIUTIN LA

LRAI LWLUURITIIREWIRUIA-5139 NG UULNINUTIL BRI

[5.3] WanN1381329

o [ a [ a
[5.3.1] Nﬁﬂﬁiﬁﬁi?%izﬂzﬂﬂ%ﬂ%ﬂﬁ&d antd@INLasdnIaliantdsa

3’1yaué‘mwamiqwéﬁns:mmaun%‘mﬁumﬁﬂLa'%uﬁl,a’mmja ANTWIRAN LRZNWRZN I

FIUNIRY 33 AR LOULRAI I IUAITIN 5-1

{ [} [ a
@I']?’]\‘]ﬁ 5-1 HAN1Id1INVITEZA a%n%mﬁ:u iantdId

P24 IZUZABUNIAVULNANLETY
FTWIH Tas9a379 LA munagay® @Ry (Ui, @O
Main bar Stirrups
S1+ ANUTDINBREZNIU 190 40 24
B-A/P1.1
S2 Floor beam o
(Floor beam) e 21 18
AURAN 1907 43 31
. B/A1-AT1’
Gird Y
(Girder) e 32 N/A
1907 53 32
B/P1.1-P1.2 5
NoIN% 27 11
NUFZAULSI AU A-BIA1-AT YoM X =25 Y = 20 -
(Deck) e
B-C/P1.1-P1.1° NoINH X=29,Y=15 -
WHEZWIBLII N9 AO-A/A1-A1’ AEINU X =54 Y = 62 -
(Deck) - &
C-C/A1-A1 NAINW X=61,Y=71 -
S3 AUBIDINUFZW A-B/P2.2 T1901% 35 22
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579 IzUZABUNINRULMANLETY
N Tas9g39 ALLALES aunagau” Lade ([x.) @@
Main bar Stirrups
(Floor beam) Y184A% 43 21
S3 ANUTDINUFTNY T190% 40 18
A/P2.2-P2.3 =
(Floor beam) NINU 29 17
P90 55 28
B/P2.2-P2.3 Ny
Aa9ann 38 26
AWFEWIUUS I A0 WM . ¥
A-B/P2.1-P2.2 NaINW X=37,Y=25 -
(Deck)
S4 ANUTDINUFTN T190N% 38 25
A-B/P3.8
(Floor beam) adIn1% N/T N/T
ATURAN P90 45 19
. A/P3.8-P3.8’
(Girder) NIA% 32 20
T190% 42 28
B/P3.8-P3.8’ "
a9a7% N/T N/T
RUFZNULSI N9 - ¥
C-C'/P3.8-P3.8’ NRINH X=51,Y=39 -
(Deck)
Aulag T190% 38 24
(Arch Beam) P90 40 33
AP3-P3.1 -
RAINH N/T N/T
NRIA% 43 28
P90 N/T N/T
190U 41 30
C/P3-P3.1 -
RRIAU 50 34
ERGR 41 27
S5 LRNada .
Pier 4 PIILRN 44 26
(Pier)
ANUTDINUFTNY SRt 52 41
A-B/P4.2
(Floor beam) ARIA1% 25 N/A
19071 28 16
A-B/P5.1 "
1129A% 27 15
ANURAN 90U 40 26
. A/P4.2-P4.2
(Girder) a9a% 24 12
/é a o ~ o >
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579 IzUZABUNINRULMANLETY
ALY Ta39a379 ALAL munagay® i ([x.) @@
Main bar Stirrups
T190% 35 18
A/P5 -P5.1 "
7129a7% N/T N/T
S5 NUFSN UL UO U A-B/P4.1-P4.2 Y9N X =30,Y =20 -
(Deck) A-B/P5-P5.1 YaIN® X=33,Y=20 -
NURZWNIULSIUNMYN | C-C/P4.2-P4.2’ ARINY X =55,Y =59 -
(Deck) C-C'/P5'-P5.1 RAINU X=51,Y=52 -
S6 ANUTDINUFZTN T190% 45 30
B-A/P5.1 g
(Floor beam) NI 31 N/A
T190% 34 18
A-B/P5.2 g
a9a7% 24 N/A
T190% 32 17
A-B/P5.3 -
a9a7% 25 17
AURAN P90 57 38
. A/P5.1-P5.1°
(Girder) 1IA1% 29 N/A
P90 48 31
A/P5.2-P5.2’
NIA% 27 20
ﬁuﬂuu A-B/P5.1-P5.1’ ”aaﬁu X=38,Y=25 -
A-B/P5.2-P5.2’ ”mﬁ'u X=29,Y=20 -
WUWALN A-A0/P5.1-P5.1’ REINU X =49,Y =56 -
C-C'/P5.2-P5.2’ %é’oﬁ?u X=33,Y=44 -
S7+ ATURAN P90 26 16
. A/P5.3-P5.3’
S8 (Girder) ERGR 22 18
WHRZWIBUTLI AU . ¥
A-B/P5.3-P5.3’ NBINW X=28,Y=19 -
(Deck)
NURZNIULTI AN -
AO0-A/P5.3-P5.3’ HRRINWW X =42,Y =45 -
(Deck)

(1) Arvasasdarmsaruianiunsg s
(2) szuznauniafumanadoizdulagfn1masay Ferro scan
(3) \A liwuimaniasuziaiizy lunammasay, N/T ligansanaseu ld

(4) idniasunuutiseamiu 2 fiene laun X - imdniasuludanaivenivassewin uas Y: indmasulufian1aaiuninsaswiu
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P = a o o PN = a ' =
13NN 5-2 ﬁ?ﬂm%’]@"ﬂa\ﬁLﬂaﬂLﬁiMluIﬂs@asqdﬁﬂﬂ@’N 9 I@UT%@L%QﬂLﬁiNLLUGaaﬂLﬂ%
2 ANHMT LGUA LABNLESNRAN (Main bar) PATUEIBLATIRTII LE1ABND ATUWARN ATHTBINY

REWIU LAZWURZAIY LAZLAANURBN (Stirrup) LUATUARN ANUTBINUEZNIY LAZLENADNE

{ 3 a = 1
GI'IT'Nﬁ 5-2 AN UI L‘ViaﬂLﬂiNi%ﬁ%ﬁ?%Tﬂiﬂﬂ%ﬁﬂﬂzwq%

] [3 a
pwaLFwEIRERINaIA LA (Ja.) PO

Zwawlaseass AIHENIN
Main bar Stirrup
LaaNa (Pier) P2 S2 RB25 RB9
\aa3ia (Pier) P4 S4 RB25 RB15
5 S2, S3, S5, S6, S7 RB25 RB9
AURAN (Girder)
S4 RB25 RB9
ANUTDINUFTNY
S2 -S7 RB25 RB9

(Floor beam)

Augzwnw (Deck) | S2, S3, S5,S6,S7 | X = RBY, Y = RB9 -

VIO U S4 X=RB12,Y = RB12 -

AugzN% (Deck)
S2-S7 X =RB9, Y = RB9 -

UIIUNIILN

(1) pwadusugugnaraandnasunnanguanadadanaunianaasiaiazuialosess

(2) nTdlianaxagzwI% P4 SUWIGLAANIET] Main bar 1w RB25 uae Stirup 1is RB15 99nNan158132262835 Ferro scan 741@
< a A o s ' i o o

manasuarsdimaanaasagemiiaiugulusznindasuoualiilplama

(3) wiamiasuAuuLsaamdu 2 fiens aun X indmasuludan e ve1I2a98e W uas Y: iRamasy Iuian1eaueIaswin

[} a [~3 a

[6.4] HaN1Id1IIVINYALLDUALRANLAIN

NANTITRITIITNYAZLAUALRANLRSNLANIZTIANANVBINITA T8 U LalLAk 300 N, 7
lasgnsaswinl3a-5139 maumgu%sm%m:wmein 9 NIRUA 8 TAI AJUA S1 04 S8
1352NaUAIY LEIAAND 5 AILAUI AMWIALRIADND 1 GILRUI ATURAN 39 FILRUT ATWTAINY
FEWIW 26 GILRUI NURSWIBLII DU 32 FILAUT NUFZNIRUTIANILNN 26 FILAUI WS
AULAT 2 LRI TINTIWIBNWNAITIINIRNA 131 AILAUI WIDTNUALWAITFNTIINIRNAG I

A ° o ° AaA o AV o o

LRAIAIINN 5-3 NANITEITID FHIIUTINLRAI LTI LUURITIIRENIRLIA-3139 A lauuuNINy
TeNUAUUH wﬁ”auﬁ'dLLamswauﬁmmﬁma‘%aﬂmm%aagﬂugﬂ@”@ (Typical section) WAZFLIA %
' A ° ' ° = A ' ' ° AAd o A o
A4 9 NUAAIATLALS LRSI IWIBLA A NLES UGS TIREWIH LI LI UL A1 TR WIBLTA-B139 A6l
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P & Ao a 3 a iy 1 % [
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(2

79 CA j{i'lm'%b AN TIINLa S ananLasw
REWIH (FUA) (917.%.)
S1&S2 | enmawa (Pier) 4 11.37

AMuIALENaaNe (Cap Beam) 1 3.74
AWAAN (Girder) 9 22.68
ANUIBINUEZNU (Floor beam) 6 2238
AUFEN (Deck) UILITHO L 6 16.20
Auszwu (Deck) LIIHNIILYIN 6 5.04
S3 | e unan (Girder) 3 15.12
ﬂ’]uim‘ﬁuﬁ:W’m (Floor beam) 2 13.67
AUFZNL (Deck) UILITHOUY 4 10.80
Augzw (Deck) U3LIaMIL 2 2.16
S4 | Munan (Girder) 9 57.65
ﬂ’]uim‘ﬁuﬁ:W’m (Floor beam) 6 26.25
AUFZNL (Deck) UILITHOUYL 6 14.58
Augzw (Deck) U3LIaMIL 6 4.32
Aulds (Arch Beam) 2 6.6
S5 LEnaNa (Pier) 1 17.00
AUNAN (Girder) 6 25.52
ﬂ’m’imﬁuﬁ:W’m (Floor beam) 4 21.06
AUFZNL (Deck) UILITHDUL 6 16.20
Augzw (Deck) U3 aMIL 4 2.88
S6 | e uwnan (Girder) 9 30.81
ﬂ’m’imﬁuﬁ:W’m (Floor beam) 6 29.75
AUFZNL (Deck) UILITHDUL 8 21.60
Az (Deck) UMM 6 3.60
S78&S8 | A unan (Girder) 3 7.98
ANUIBIRUFZI (Floor beam) 2 1217
AUFEHL (Deck) UL THDI L 2 5.40
Augzn (Deck) U31Imemah 2 0.72
i'nlﬁa:‘lgu 129 427.25
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