Athasit Sirisonthi, Ph.D

Advisor of Sub Committee of structural and bridge engineering

The Engineering Institute of Thailand Under H.M. The King’s Patronage

s.athasit@gmail.com



o
a
pary
El
@
A
&
2
a
2

e |ntroduction to Bridge Design and Construction

e Experience in Segmental Box-Girder Bridge/Elevated Structure
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Introduction to Bridge Design and Construction

e Bridge/Elevated Structure Characteristic

e Bridge/Elevated Construction Concept
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Bridge Superstructure: I-Girder with Deck slab

Bridge/Elevated Structures with |-Girder & Deck
slab on Superstructure type, the old school design
of bridge structure, this structure is use in many
construction project in Thailand such as;

- Don Maung Tollway

- Expressway Stage 3: Section S1

- Elevated Frontage Road NBIA Project
- Overpassed Bridge by DOH, DOR

- Highway Interchange by DOH, DOR

- Etc.
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Bridge Superstructure: I-Girder with Deck slab

S0
Elevated Frontage Road NBIA Project — SV Joint Venture The 3™ Stage Expressway S1: Contract 1 - Vichitbhan Construction Co., Ltd.

The method of erection |-Girder, which suitable for project “Mobile Crane”
or “Launcher”
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Bridge Superstructure: I-Girder with Deck slab

A h s

The 3™ Stage Expressway S1: Contract 1 - Vichitbhan Construction Co., Ltd.

The 3™ Stage Expressway S1: Contract 1 - Vichitbhan Construction Co., Ltd.

The construction of bridge deck slab can be separated into 2 type, one is
composite deck slab with PC.Plank and the other one is Cast-In Placed slab
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Bridge Superstructure: Box-Girder

Bridge/Elevated Structures with CIP. Box-Girder/PC. Box-
Girder on Superstructure type, the modern design of
bridge structure, this structure is wuse in many
construction project in Thailand such as;

- Expressway Stage 2

- BTS Elevated Structure e —— o cm——

Train Loads

- Airport Rail Link
- MRT Purple Line/Blue Line

- Sri Rat Expressway

5

= EtC . Deviator block” —

Tendon Efement

Prestiessing Load

Overall Structural Model for Load Cases Pier Segment—"
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Industrial Ring Road - STECON

The method of construction Box Girder is separated into 2 type, one is by
using “Movable Scaffolding System” and the other one is “Conventional
Shoring”
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Bridge Superstructure: PC. Segmental Box-Girder

SV-B;:ir;»J-c-J;t“R(‘:‘l:i/Lir-)k by Un.derslun_cl] Gantry — STECO | o ;V Arort Rail Li Overhad Ganty - STECON
The Equipment that use to erection PC. Segmental Box Girder call
“Launcher” which can separated into 2 type, one is “USG: Underslung
Gantry” and the other one is “OHG: Over Head Gantry”
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Experience in Box-Girder Bridge/Elevated

Structure
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Experience in Box-Girder Bridge/Elevated Structure

—Flxed Bulkhead

Wi Inner Core

SHORT CELL METHOD v Nose
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Precast Segmental Box-Girder: Segment Production

The segments for erection viaduct
has produced by Short-Line Casting
Method that need the method of
Calculation to control alignment
and profile of bridge structure call
“Geometry Control”

STECON has developed “Geometry
Control Software” for use to
control our production of precast
segmental box-girder erection,
STEC-GM can generate Setting Out
data for match cast segment and
recheck As-casted Data for erection
and control error of production in
limitation of specification and
practice code. It can show casted
span in 3 Dimensional and show
N,E,Z of As-Casted span compare to
Span Layout

External Formwork

ackground

o (2 8 0y B3 [ QR (% Q| EXYVIEER

SETTING OUT DATA
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Precast Segmental Box-Girder: Segment Production
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Precast Segmental Box-Girder: Launcher Component
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Precast Segmental Box-Girder: Launcher Component

SEGMENT LOADER

MAIN GIRDER

STRESSING PLATFOR M=

PIER BRACKET
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Precast Segmental Box-Girder: Launcher design concept

Design process workflow of “Launcher” for
erection works in every project of STECON
as shown.

Structural analysis, design and detail of
fabrication drawing by STECON engineer will
be done and send to 3™ Party design firm to
check before start fabrication.

The report of 3™ Party check will be
considering into in depth of structural
engineering such as review analysis by FEM:
Finite Element Model, Local failure analysis,
Stability analysis, Dynamic analysis of Free
vibration response due to Launcher self
weight, Joint connection capacity check,
deflection check and Safety Factor check at
each stage.

After report review and comment, Launcher
Fabrication will be start and witness by
Engineering Team & Launching Operation

Design Correction/Comment

Study Bridge/Elevated Structure
characteristic, Alignment, Profile
and Concept of Span Layout

i

Draft concept of Erection
Kinematic for Typical span
arrangement

i

Model “Launcher” as concept
kinematic for analysis and
design (And it Accessories)

3" Party Engineer review/
check MG and comment

MG detail check

v

Prepare drawing for
Fabrication and detailing
fabrication sequence

Fabrication Launcher and its
accessories
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Precast Segmental Box-Girder: Launcher design concept

DESIGN CRITERIA :
1. MATERIAL PROPERTIES :

Structural Steel ; Grade A572Grs0 Yield Strength frss = 345 MPa
Ultimate Strength fuce = 450 MPa

Modulus of Elasticity Ees = 200,000 MPa

Grade s45C Yield Strength fyon = 400 MPa

Ultimate Strength fusn = 650 MPa

Modulus of Elasticity Eey = 200,000 MPa

Stressing Bar ; Grade 1050/1200 Yield Strength fypr = 1,050 MPa
Ultimate Strength fuer = 1,200 MPa

Modulus of Elasticity Ese = 205,000 MPa

Weld Electrode ; Grade E70 Ultimate Tensile Strength fuero = 480 MPa

2. DESIGN REFERENCE :
1. American Institute of Steel Construction, Allowable Stress Design, 9" Edition
2. Engineering Institute of Thailand (E.|.T. Standard)
3. Steel Table for Contractor and Engineer (Tee Group of Engineers)

MOVING STEP POSITION FOR CHECK STRESS :

Step-1 for Erection Gantry Installation

Step-2 for Load Segment ( By Unimoc )

Step-3 for Lifting & Segment Installation

Step-4 for Lowering Segment

Step-5 for Movement of Erection Gantry ( Launching to next Step 1)

Step-6 for Movement of Erection Gantry ( Launching to next Step 2 )

Step-7 for Movement of Erection Gantry ( Launching to next Step 3 )

Step-8 for Setup Bracket Type 3 and Remove Bracket Type 1 ( Launching to next Step 4 )
Step-9 for Remove Bracket Type 1 to Setup on Next Pier ( Launching to next Step 5)
Step-10 for Cantilever to next span & Installation of Bracket on next span

Load Case 1, LC1 : Selfweight of Gantry

18000 24000 18000
£ 20000 ¥ (ZONE 1) 1 (ZONE 2) 1 (ZONE 1) * 20000 <
[ NOSE [T e+ | ez | wes | ez | weer | ] NOSE ]

L 12000 5 80000 - 12000 5
(NOSE) (MAN GIRDER) (NOSE)

Main Girder ; Main_Zone 1= 19.72 kN /m

Main_Zone 2 = 18.73 kN /m

Nose ; Nose = 9.32 kN /m

Load Case 2, LC2 : Segment weight Type DH21
(Max.of Segment weight in Purple Line Project)

L L

T
D1
) ]

|

T

¥

i

P TN TN H

23001, 3125 J, 3125 'l. 3125 I. 3125 l. 3125 J, 3150 "I. 3125 J. 3125 J. 3125 ‘I. 3125 ﬂl. 3125 J'|.2300

Cal rd

39000
{ FOR NORWAL SPAN LENGTH 40.0 m)

Example of Calculation detail
* Design Criteria

e Load Case calculation
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Precast Segmental Box-Girder:

Sections Properties - Erection Gantry_Main Member

X - Axis
NO. h b A dy Ix-x D A*D’
(em) (cm) (em®) (em) (em®) (em , ref. N.A)
Member 1 1.40 50.00 70.00 329.30 11.43 162.63 1,851,294.79
Member 2 22.20 1.80 39.96 317.50 1,641.16 150.83 509,023.88
Member 3 1.40 50.00 70.00 305.70 11.43 135.03 1,352,967.18
Member 4 2.00 180.00 360.00 304.00 120.00 137.33 6,788,990.06
Member 5 100.00 2.40 240.00 253.00 200,000.00 86.33 1,788,503.99
Member 6 124.50 2.40 298.80 90.75 385,956.23 75.92 1,722,439.37
Member 7 2.00 130.00 260.00 27.50 86.67 135.17 5,036,077.41
Member 8 1.40 50.00 70.00 25.80 11.43 140.87 1,389,192.82
Member 9 22.20 1.80 39.96 14.00 1,641.16 152.67 931,447.17
Member 10 1.40 50.00 70.00 2.20 11.43 164.47 1,893,629.21
Member 11 1.50 44.00 66.00 0.75 1238 165.92 1,817,041.00
Member 12
Total ; H= 33000 cm CG.Y)= 16667 cm
Ag= 1584.7200 cm’ leg.= 02607 m
= 16451 m
= 16333 m St= 01596 m?
Cb= 16667 m Sb= 01564 m’
W (Ton/m) W+35%(Ton/m)
1.24 1.68
1800
=
! — —
I ©)
8 @ MARK NO.
= NO. 1= H-250x250x9x14, 72.4 kg/m ( Top Member )
'_© NO. 2 = PL20 mm Thk. ( Top Plate )
8 @ NO.3 = PL12 mm Thk. ( Web Plate )
> g NO. 4 = Hole Dia. 500 mm
C NO.5= PL20 mm Thk. ( Bottom Plate )
) NO. 6 = H-250x250x9x14, 72.4 kg/m ( Bottom Member )
= NO.7 = PL15 mm Thk. ( Lower Plate )
* All Dimensions are in Millimeters

e

A

@@@

Example of Calculation detail

Section properties

Joint Connection

Launcher design concept

Design Joint Connection :

=7

Sections Properties :
R F—O
A=
! Ay=
— Ix
8 . @ St=
IR sb=
E
i G
7
Critical Section
Moment capacity ;
Use min value of M to control the design
Allowable , Fb = 207.00 Mpa
Top fiber , Mt = 33.04 MN-m
Bottom fiber , Mb = 3237 MN-m
Thus , Design Moment capacity of Joint = 34.00
Shear capacity ;
Use A, of Section to control the design
Allowable , Fv = 138.00 Mpa
Area, A= 0.06 m?
Shear, V= 8.42 MN
Thus , Design Shear capacity of Joint = 9.00
Moment design ;
Use HSTR Bar Tensile Strength Dia. 75 mm
Meterial Properties : Fy= 1,050.00
Fu= 1,200.00
E= 205,000.00
Elongation = 10.00
ForDia 75 mm : 100% Fy = 4,561.00
70% Fu= 3,649.00
Prestressing Force ( 10% of Working Load ) = 364.90
Thus , Remain capacity = 3.28
Trial Moment arm ,R = 2.40
Force , T= 14.17
No. of Stress Bar = 431
Use Stress Bar , No. = 5.00 Piece S.

1
2
H
£

o

0.1585
0.0610
0.2607
0.1596
0.1564

33333
(M

w

MN

Mpa
Mpa
Mpa
%

kN
kN ( Working Load )

kN
kN / Bar

m
MN

Piece
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Precast Segmental Box-Girder: Launcher

Check Stage-3 : Launching Span 40.0 m to Span 40.0 m C

SPAN 40 M.

SPAN 40 M.

Stage-3 : Lifting & Segment Installation
COMBS3 : LC1 + (1.3xLC2) + LCA + LC5 + LC6 + (1.3xLC7) + LC

Reactions - kN, kN =

Example of Calculation detail

-+ Erection stage
T T

* Launching stage
_JH‘ . Ji

- =5%¢7.340001

< Analueic R

Its_COMB3 (Span 40.0 m to Span 40.0 m)

y: y
Reaction (kN ) Shear (kN) Moment (kN-m)
R1 R2 V- V+ M- M+
3,333.38 3,333.38 2,862.32 2,862.32 5,567.94 28,146.00
Max.Deflection : A= 10336 mm

Ed
El
£
£

design concept

heck Stage-8 : Launching Span 40.0 m to Span 40.0 m

: =

Ll N3N0 OCNONENNY NN OENNENNNEN (NN € DN N

i) 1

u bl

Stage-8 : Setup Bracket Type 3 and Remove Bracket Type 1 ( Launching to next Step 4)
COMBS8 : LC1 + LC4 + LC5 + LC6 + LC9

SPAN 40 M.

Reactions - kN, kN m
4 | S S S — b
£ ot e,
Shear - XN
<557.735130
{ e
S cm
[ = s =
g = S
- e
-642.675031
Moment - kN =
2834.35449124
-4813.342485

Si y : Analysis Results_COMBS (Span 40.0 m to Span 40.0 m)
Reaction (kN) Shear (kN) Moment (kN-m)
R1 R2 R3 V- V+ M- M+
423.79 1,200.41 442.42 642.68 557.74 4,813.34 2,834.39
Max.Deflection : A= 8.14 mm
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Precast Segmental Box-Girder: Launcher design concept

Summa

: Analysis Results

Launching Span 40.0 m to Span 40.0 m :

1
2
H
£

Example of Calculation detail

Summary analysis result

Reaction ( kN) Shear (kN) Moment (kN-m )
Stage
R1 R2 R3 V- V+ M- M+
Stage - 01 1,091.81 1,091.81 - 620.75 620.75 5,567.94 1,762.86
Stage - 03 3,333.38 3,333.38 - 2,862.32 2,862.32 5,567.94 28,146.00
Stage - 04 3,333.38 3,333.38 - 2,887.28 2,887.28 5,242.94 15,687.04
Stage - 07 482.28 1,241.12 343.23 684.11 557.01 5,185.47 4,018.61
Stage - 08 423.79 1,200.41 442.42 642.68 557.74 4,813.34 2,834.39
Stage - 09 388.08 1,082.73 595.82 555.89 526.84 4,159.33 2,197.15
Stage - 10 390.26 1,070.61 670.75 553.70 516.90 4,071.95 2,234.28
Launching Span 35.0 m to Span 40.0 m :
Reaction ( kN) Shear (kN) Moment (kN-m)
Stage
R1 R2 R3 V- V+ M- M+
Stage - 01 1,091.81 1,091.81 3 - 56853 ; 568.53 6,748.37 H 0.01
Stage - 03 3,333.38 3,333.38 ;” - 2,810.20 ; 2,810.20 6,748.37 ; 23,151.60
Stage - 04 3,333.38 ';3';;;8——§—“—T 2,835.06 E 2,835.06 6,423.37 § 13,020.02
Stage - 07 570.61 1,125.96 § 370.05 595.78 § 530.18 4,214.43 i 3,181.81
Stage - 08 506.12 1 1,099.10 ; 461.39 560.34 } 538.76 4,050.60 2,284.21
Stage - 09 46257 | 99164 § 61241 48139 ; 510.25 3,492.34 2,226.55
Stage - 10 465.26 g 978.85 ? 687.51 478.70 E 500.15 3,398.24 2,112.25
Summary Maximum : Reaction(R)= 3,333.38 kN
Shear (V-)= 2,887.28 kN °
Shear (V+#)= 2,887.28 kN
Moment (M-)= 6,748.37 kN-m .
Moment (M+)= 28,146.00 kN-m ¢ DESIgn Of MG
Max.Deflection ( A, )= 10336 mm

Plate Girder Design :
® Design Parameters Section Properties ]
Yield Stress of Steel (AS726Gr50) F, = 34500 MPa Section Name :
Modulus Basticity of Steel E « 200,000.00 MPa Width of Section by - 120000 mm.
Max. Actual Member Length 3 = £0,000.00 mm. Depth of Section d s 330000 mm.
Max. Unbraced Length of Beam (™ = 1,000.00 mm. Fange Thickness ty - 20000 mm.
Bending Coefficient €, =100 Web Thickness f, = 1200 mm.
Vield Stress of Electrorode, Grade §70.  Fs = 430.00 MPa Clear Distance h = 276000 mm.
Gross Section Area A, = 15847200 mm.
Moment of Inertia I «  2607E411  mm'
Section Modulus s, « 156413353 mm.'
Radius of Gyration for X-Axis r, = 154509 mm.
Radius of Gyration of Section ry « 154509 mm.
Area of Fange Ay « 3500000 mm’
Area of Web A, =  66240.00 mm’

[ ® Designed Force Cansidered in the Design |
Max. Bending Moment M = 2314500000 kN.mm.

Max. Shear Force v - 228728 kN
Max. Reaction Force at Support R =333338 kN
Max. Vertical Deflection Av =« 10336 mm.

[ ® Determinaticn of Design Criteria and Section Type |
Determination of Section Type S, 13868 < hit, = 230.00  PLATE GIRDER DESIGN
Determination of Section Type 03EF )*Pa 915 < bl - 45.00 NON-COMPACT
Computation of L 04440 (E/F |*P< 1924247 mm,

OE0ENAF JA,) = 436368 mm.
Thus; Max. Unbraced Length L, = 438388 mm. > Ly = 1000 CASEl

[ (@ Computation of Allowabie Bending Stress; F, |
Case L 51, For Compact Section Fu=066F, = . MFa

For Non-Compact Section F, =0.60F, = 120000 MPa
Casel: L, >1, For Al Section L, o« .
BSITECH I Lew = 4515 mm. < Un
(17536605 1™ Lom = 10097 mm. < Un
OIF Ursl,, 060F, = . MPa
OIF Lo U< Loas (2/3-F 0P /SLIDECK, = - MPa 0.60F, - 207.00 MPa
OF Un>L SHEELNU) = - MPa 0.60F, - 207.00 MPa
Thus; Alowable Bending Stress £, = 120000.00 MPa
Allowable Bending Moment M=F,5, <« 187636E+13 kN.mm. > ” - 2.81E407 kN.mm. PASS
[e c ding Stress in C Flange; Fy |
a -0 < 100 -~ 0.00
(120(A_JA) 31N R, =077 < .00 - 077
(S{0000SA /AN STBOEEFY Aoy = 079 < 100 - 0.79
Reduced Alowable Bending Stress £, « 12584 MFPa
Reduced Allowable Bending Moment M=F, S, = 19682478167 kN.mm. > " = 2.81E407 KN.mm PASS

[e c of Stress; Fv |

Web Slenderness Limitation :
Transverse Stffener Requirement AN, - 23000 e, < 260 NOT REQURED
Max. Intermediate Web Stff. Spacing 3% = 8280 mm.
MBIV = 3527 mm.
Intermediate Stiffener Spacing o - 500 mm.
ah =018 < 1 CONTROULED WITH TENSION FIELD ACTION
®F amz130 174/ < 23287
®iF am>1350 DABE/FAF AR = -
(s€/F,)* < 53.84 < hr, = 23000 he, < 260 PASS
®F amcl 4004534 0am)° k. = 166711936
O am>1 S3¢eamfem’ k=
155 e F, €. -
L120w EF, )% .)€ =181
(F, /289(C, o(13C M2 2502 fam’ )" ) F, = 12823 MFa
C.F 289 F, = MFa s when a/h> Min (3.0, (2600 )1 and W > (SE/F P
040F, F, = MPa s whes Nt s (SEF
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Precast Segmental Box-Girder: Launch

Check Bottom Member form Concentrated Load :

Point Load : P= 3,333.38 kg (Max.Reaction)

Material Properties : Fy= 3,250.00 ksc
E=  2,040,000.00 ksc

Section Properties : d= 25.00 cm
= 25.00 cm
tf= 1.00 cm
twe= 1.00 cm
r= 1.80 cm
k= 3.30 cm
N= 3.30 cm (Usemin.=k)

Check Web Yielding ;

A) Load on mid span (>d/2)

foearing = 192.68 ksc <
B) On support

LA 32363 ksc <

Check Web Crippling ;

A) Load on mid span (>d/2)

P max. = 45,467.61 kg >
B) On support (<d/2)

P max. = 22,733.81 kg >

Check Sidesway Web Buckling ;

L= 100.00 cm
dc= 18.40 cm
{dc/tw )/( L/bf ) = 4.60

A) When ( dc/tw )/( L/bf ) 2.3 with Bracing
Pmax.= 76252341 kg >

B) When ( dc/tw )/( L/bf ) < 1.7 with Bracing
Pmax. = 74342901 kg >

2,145.00
(0.66Fy)

2,145.00
(0.66Fy)

3,33338

3,33338

3,33338

3,33338

ksc OK.
ksc OK.
kg 0K
kg 0K
kg 0K
kg 0K

Example of Calculation detail

D

Check concentrate Load

Design support

er design concept

etail Support @ Bottom Member :

\/\

Support @ Bottom

— Roller Support
— Jack Support

AN
| /~

Bottom Member

Jack Support

Jack 300 Ton

DETAIL SETUP ON STANDING s.athasit@gmail.com




Precast Segmental Box-Girder: Launcher design concept

£ Deformed Shape (MODAL) - Mode 2 - Period 0.97160

Nose

>
Example of 3" Party check -
* FEM analysis check /
75
* Dynamic response //

Buckling of thin web
due to compression

Figure 3.10 Lowest buckling mode: Local bend buckling of gantry web Tere (8}

Figure 3.8 Time history of tip displacement for various r, /T, (Stage IV.1)
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LSU - Lowering Span Unit

PB - Pier Bracket WEF - Winch Frame
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Precast Segmental Box-Girder: Accessories design
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Precast Segmental Box-Girder: Accessories design
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Before Launcher Operation ESS will
finished all Engineering Document
as follows;

e Design Calculation & Drawing
* Assembly Method
* Launching Kinematic

* Construction
substructure

stage check of

e Load transfer calculation

* Launcher Method and Load Test
Result

All document will be submit to CSC,
STECON QA/QC team, Launching
Operation Team to do as design
procedure from ESS Team
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Precast Segmental Box-Girder: Launcher Documents
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Precast Segmental Box-Girder: Launcher — Assembly
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Precast Segmental Box-Girder: Launcher — Assembly
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Precast Segmental Box-Girder: Launcher — Assembly
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Precast Segmental Box-Girder: Launcher — Assembly
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Precast Segmental Box-Girder: Launcher — Assembly
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Precast Segmental Box-Girder: Launcher — Assembly
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Precast Segmental Box-Girder: Launcher - Kinematic
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STEP 2:
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Precast Segmental Box-Girder: Launcher - Kinematic
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Precast Segmental Box-Girder: Launcher - Kinematic
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Precast Segmental Box-Girder: Erection Load Transfer

CALCULATION OF LOAD TRANSFER BY OVERHEAD GANTRY

CONTINUOUS 3 SPAN (DT 35-35-35) : Follow PT profile at Contract Dwg.

[ DRAFT]

Checked Summary

The load transfer procedure was done as recommend step by force
on hanger bars and box girder stress result within allowable limat. It shall
be notes that. the bottom tensile stress of box girder larger than allowable
limit during erecting span 2 . Thus for reducing excessive tensile stress,
for erecting span2 we recommend to use temporary PT force anchor

between pier axis2 to deviator4 of span 2.

Load Transfer Procedure: SPAN 1 (35 m)

1.1 Lift up segments and hang to suspension bars.

1.2 Aligning and joining segments to final position.

1.3 Apply temporary force to closed segment and the shimming in wet jomnt.

1.4 Cast wet joint.

1.5 Imitial Stressing of tendon T1 to 5% of specified stressing force.

1.6 Release the temporary force and the shimming in wet joint.

1.7 Stressing of tendon T1 to 25% of specified stressing force.

1.8 Stressing of tendon T1 to 100% of specified stressing force.

1.9 Stressing of tendon T2 to 100% of specified stressing force.

1.10 Lower Gantry by release jacks force at each step 10% from record
pressure.

1.11 The span 1s fully load transferred from Gantry on to span support jacks.

1.12 Remove all hanger bars and connection beams.
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Precast Segmental Box-Girder: Erection Load Transfer

Load Transfer Procedure: SPAN 2 (35 m) Load Transfer Procedure: SPAN 3 (35 m)
3.1 Lift up segments and hang to suspension bars.
2.1 Laft up segments and hang to suspension bars. 3.2 Aligning and joining segments to final position.
2.2 Aligning and joining segments to final position. 3.3 Apply temporary force to closed segment and the shimming in wet jomt.
2.3 Apply temporary force to closed segment and the shimming in wet joint. 3.4 Cast wet joint.
2.4 Cast wet jount. 3.5 Initial Stressing of tendon T4~ to 5% of specified stressing force.

2.5 Imitial Stressing of tendon T3 to 5% of specified stressing force.

2.6 Release the temporary force and the shimming in wet joint.

2.7 Stressing of tendon T3 to 10% of specified stressing force.

2.8 Stressing of Temporary force(F2) with 2-PT Bar Between Pier Axis2 to

3.6 Release the temporary force and the shimming 1n wet joint.
3.7 Stressing of tendon T4’ to 25% of specified stressing force.
3.8 Stressing of tendon T4’ to 100% of specified stressing force.

Deviator(D2) of span 2 ( Apply force on PT-Bar= 800 KN/ EA) 3.9 Stressing of tendon T2" to 100% of specified stressing force.
2.9 Stressing of tendon T3 to 50% of specified stressing force. 3.10 Remove Temporary PT Bar at Span2
2.10 Stressing of tendon T3 to 100% of specified stressing force. 3.11 Lower Gantry by release jacks force at each step 10% from record
2.11 Stressing of tendon T4 to 100% of specified stressing force. pressure. _
2.12 Lower Gantry by release jacks force at each step +10% from record 3.12 The span 1s fully load transferred from Gantry on to span support jacks.
pressure. 3.13 Remove all hanger bars and connection beams.
2.13 The span s fully load transferred from Gantry on to both pier segment. 3.14 Stressing of tendon T1°, T3 to 100% of specified stressing force.
2.14 Remove all hanger bars and connection beams. 3.15 Completed span Erection.
Pier |A><i52 Pier |Axi83
:f;:éff::’;:‘f ‘xé\‘“\~—-\_‘§ =1 J%M— - %

" \ D1 D4 D4 o1

Temporary PT
with PT Force (F2)

<—— Span 2 —m——>

Temporary PT during Erecting Span 2
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Precast Segmental Box-Girder: Erection Load Transfer

Graphics View 1 Graphics View 1
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Precast Segmental Box-Girder: Launcher — Load Test

S USHn Slu-lng Budilie S uoun AouseiAdY 311R (i)
SINO-THAI ENGINEERING & CONSTRUCTION PUBLIC COMPANY LIMITED

Summary Report

Load Testing of Erection Gantry GO1 for MRT
Purple Line Project [P044, P04 3]

4/29/2011

Figure A.2 Installing segment 1,2 3
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Precast Segmental Box-Girder: Launcher — Load Test

Figure A.5 Install segments 1. 2, 3. 10, 11, 12 then 4.5 (opposite side) Figure A.6 Complete span assembly
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Precast Segmental Box-Girder:

POk 2A ~@=Port3A —a-Pont 4 @ Poimt 2Z4-Analyly @ Point Analyss

1A $3.1,-12
® %3].-14
3.0

$2.1,-12

Measured Deflection (mm)

Figure 3.7 Plots of measured deflection and analysis results for each construction stages
for Main gantry A

Launcher — Load Test

Measured Deflection (mm)

+-Point 26 ~m- Point 3B o Pomt4B @ Pont24Ansdyss @ Pont 3-Anshis

Record step

,-10
14 ® 531,14

$32,.-13

POCERRE
S3T-29

FELB s g7 s

3.1,-38

® 541 42
-a%
S4.1,-47

$42,-5%

Figure 3.8 Plots of measured deflection and analysis results for each construction stages
for Main gantry B

Deflection measurement at each Load Step of Gantry A & Gantry B
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Precast Segmental Box-Girder: Launcher — Load Test

Measured Deflection {mm)

10

-10

20

30

40

Main Gantry A Main Gantry B
0
-10
Recovery Index = 49/56 = 0.83
-20
Recovery Index = 41/48 « 0.35 'g a9
~4=Point 34 §
g 40
B
s
-50
-60
Racord Stap 2

& Point 33

Record Step

Figure 4.1 Calculation of recovery index for gantry A

Figure 4.2 Calculation of recovery index for gantry B

Recovery Index = Maximum deflection amplitude referred to final loading state

Maximum deflection amplitude referred to initial loading state

Calculation of recovery index for main gantry A and B can be shown mn Figs. 4.1

and 4.2, respectively. According to the testing results. the recoverty index for both
main gantry 1s greater than 0.85 (85%).
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Precast Segmental Box-Girder: Launcher Operation

When start operating Launcher STECON has process to check and corrective missing and human error of erection works by using 3
separated team with witness point of work to cross check and review process of works before 3 main step of erection works
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Check before erection Check before Launching Check before sliding
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Concrete wet joint
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Erection Post-Tensioned works
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Thank you

Question & Answer
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