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• Introduction to Bridge Design and Construction

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

• Bridge/Elevated Construction Concept

Introduction to Bridge Design and Construction

Don Maung Tollway @ Lad prao
Intersection

SVB Airport Rail Link @ Soi Soon 
Vijai
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Bridge Superstructure: I-Girder with Deck slab

Bridge/Elevated Structures with I-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

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

The method of erection I-Girder, which suitable for project “Mobile Crane” 
or “Launcher”

s.athasit@gmail.com



Bridge Superstructure: I-Girder with Deck slab

The 3rd 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

The 3rd Stage Expressway S1: Contract 1 - Vichitbhan Construction Co., Ltd.
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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 use in many
construction project in Thailand such as;

- Expressway Stage 2

- BTS Elevated Structure

- Airport Rail Link

- MRT Purple Line/Blue Line

- Sri Rat Expressway

- Etc.
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Bridge Superstructure: Cast-In Placed Box-Girder

Industrial Ring Road - STECON 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”

s.athasit@gmail.com



Bridge Superstructure: PC. Segmental Box-Girder

SVB Airport Rail Link by Underslung Gantry – STECON & VSL SVB Airport Rail Link by Overhead Gantry - 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

Construction of Precast Segmental Box-Girder Span by Span Erection
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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
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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 PLATFORM

PIER BRACKET
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Precast Segmental Box-Girder: Launcher design concept
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Precast Segmental Box-Girder: Launcher design concept
Study Bridge/Elevated Structure 
characteristic, Alignment, Profile 

and Concept of Span Layout

Draft concept of Erection 
Kinematic for Typical span 

arrangement

Model “Launcher” as concept 
kinematic for analysis and 

design (And it Accessories)

Prepare drawing for 
Fabrication and detailing 

fabrication sequence

3rd Party Engineer review/
check MG and comment

Fabrication Launcher and its 
accessories

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 3rd Party design firm to
check before start fabrication.

The report of 3rd 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

MG detail check
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Precast Segmental Box-Girder: Launcher design concept

Example of Calculation detail

• Design Criteria

• Load Case calculation
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Precast Segmental Box-Girder: Launcher design concept

Example of Calculation detail

• Section properties

• Joint Connection
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Precast Segmental Box-Girder: Launcher design concept

Example of Calculation detail

• Erection stage

• Launching stage
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Precast Segmental Box-Girder: Launcher design concept

Example of Calculation detail

• Summary analysis result

• Design of MG
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Precast Segmental Box-Girder: Launcher design concept

Example of Calculation detail

• Check concentrate Load

• Design support
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Precast Segmental Box-Girder: Launcher design concept

Example of 3rd Party check

• FEM analysis check

• Dynamic response
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Precast Segmental Box-Girder: Launcher Accessories

PB - Pier Bracket

LCB – Lower Cross BeamRS - Roller Support

WF - Winch Frame

LSU - Lowering Span Unit
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Precast Segmental Box-Girder: Accessories design

RS – Roller Support Calculation

• Design Criteria

• STR Model and Load Case
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Precast Segmental Box-Girder: Accessories design

LCB – Lower Cross Beam

• Load Case and Combination

• STR Model and Analysis
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Precast Segmental Box-Girder: Launcher Documents
Before Launcher Operation ESS will
finished all Engineering Document
as follows;

• Design Calculation & Drawing

• Assembly Method

• Launching Kinematic

• Construction stage check of
substructure

• 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

s.athasit@gmail.com



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

s.athasit@gmail.com



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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Precast Segmental Box-Girder: Launcher - Kinematic

s.athasit@gmail.com



Precast Segmental Box-Girder: Launcher - Kinematic
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Precast Segmental Box-Girder: Erection Load Transfer
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Precast Segmental Box-Girder: Erection Load Transfer
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Precast Segmental Box-Girder: Erection Load Transfer
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Precast Segmental Box-Girder: Launcher – Load Test
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Precast Segmental Box-Girder: Launcher – Load Test
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Precast Segmental Box-Girder: Launcher – Load Test

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

Check before erection Check before Launching Check before sliding
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Precast Segmental Box-Girder: Launcher Operation

Launching

Erection

Span Alignment & Profile check

Post-Tensioned works

Concrete wet joint
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Thank you
Question & Answer
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