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I. Introduction to Pre-stressed Precast Concrete Spun Pile Industry  

In Japan, development of PC Spun Pile began in 1962, with the first large-scale use in bridge pier 

foundations for the Tokyo Metropolitan Expressway. 

Over the 54 years since, PC Spun Pile has been used for all types of structures such as buildings and 

highway structures, and it is a widely recognized preferred foundation material along with cast-in-

place pile and steel pipe pile. 

In Myanmar, spun pile was started production on 2016 by I&H Engineering Co.ltd. Mainly use for 

foundation of buildings, bridges and jetty projects. 

In this Seminar, a presentation will be made 

of the structure, advantages, and production method 

of PC Spun Pile.
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II. Advantages of Pre-cast Concrete Spun Pile
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Reduction of 

Construction Site Risk

Pre-Qualification on 

Product Before 

Installation

Providing of Product 

On Time in 

Construction Schedule, 

Against for Rainy 

Season 

Reduction of Quality 

Control Work on Site

- Save Environmental 

Condition

Centrifugal forming 

results in uniform and 

compact concrete
Number of joints can be small 

Japan Quality System

Uniformity of property

Compact concrete 

increase corrosion 

resistance
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III. Structure of Pre-cast Concrete Spun Pile
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 Foundation for High Raise Building ,Warehouse , Factory , Bridge , Jetty , Oil Tank , Retaining wall   and etc.,

 JIS Japanese Standard , High Technology , to improve the infrastructure sector .
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IV. Specification 

JIS A5335 – Pretensioned Spun Concrete Piles

Diameter  : 300mm, 350mm,400mm,450mm, 500mm, 600mm, 700mm, 800mm, 1000mm, 1200mm 

 Type          : Type A , Type B , Type C (based on cracking moment by bending)

 Concrete Strength : Grade Cylinder 50

 

JIS A5337 – Pretensioned Spun High Strength Concrete Piles

Diameter  : 300mm, 350mm,400mm,450mm, 500mm, 600mm, 700mm, 800mm, 1000mm

 Type          : Type A , Type B , Type C (based on cracking moment by bending)

 Concrete Strength : Grade Cylinder 80
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V. Structural Capacity of Pre-cast Concrete Spun Pile
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Cylinder 50MPa (Ref: I&H) 
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V. Structural Capacity of Pre-cast Concrete Spun Pile
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Cube 80MPa (Ref: I&H) 
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V. Structural Capacity of Pre-cast Concrete Spun Pile
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Cylinder 80MPa (Ref: I&H) 
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VI. Structural Calculation Formula for Spun Pile Product
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Where:

❑ Mcr : Cracking moment 

❑ Mu : Ultimate moment 

Class A: Mu=1.5Mcr 

Class B: Mu=1.8Mcr

Class C: Mu=2.0Mcr 

▪ Pap : Permanent allowable bearing capacity of pile 

▪ Pat : Temporary allowable bearing capacity of pile 

▪ Ie : Moment of inertia 

▪ ye : Length from centroid to tensile edge of concrete (D/2) 

▪ Σcu : Compressive strength of concrete (σcu =50N/㎜2 ）
▪ Σtu : Flexural tensile strength of concrete (σtu = 6N/㎜2 ）
▪ Σce : Effective prestress 

▪ σN : Axial compressive stress working on a pile (σN =0) 

▪ Ac : Section area of pile

➢ Mcr = (Ie/ye) (σtu+σce+σN) 

➢ Pap = (1/3) (σcu-σce) Ac 

➢ Pat = (1/2) (σcu-σce) Ac
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VI. Structural Calculation Formula for Spun Pile Product
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Where N: Axial force acting on pile 

σc : Stress induced in concrete pile body 

M: Bending moment acting on pile 

σce : Effective prestress in pile body 

A: Section area of pile 

σca : Allowable stress of concrete 

Z: Section modulus of pile 

1) Allowable Capacity of pile (to be the minimum of:) allowable structural capacity allowable soil capacity 

2) Bending moment and shear force from lateral load on pile to not exceed the pile’s allowable bending 

moment and allowable shear force (include unit stress from vertical force). Unit stress induced in concrete 

to not exceed allowable unit stress 

3) Displacement of pile head to not exceed the allowable displacement of the structure 

        Pile head displacement is determined by lateral force on pile, stiffness of pile body, and strength of the soil. 

Stress induced in concrete by bending moment and axial force 
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VII.1 Joint of Spun Pile Product
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VII. Connection Detail

1. Welding Joint Between Two Piles 

(Standard)

2. Mechanical Joint Between Two Piles 

(Example)



Copyright © 2016 I & H Engineering Co., Ltd. All Rights Reserved.

VII.2 Toe/Shoe of Spun Pile Product
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2. Mamira Shoe (Concave-section shoe) 3. Pencil Shoe
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Factory and Warehouse

Suzuki SKD Factory

Building

Star City

Factory and Warehouse

Toyota SKD Factory

Silo

Wilmar Myanmar

Treatment Plant

Myanmar Beer 

Road and Bridge

Myaung Mya Bridge

Oil Tank

Denko 

Toyoink Factory

Factory and Warehouse

Reference Spun Pile Projects
 of I&H
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II.1.4  Price Comparison between Spun Pile and other piles  

Project name

Bored  Pile Design Spun Pile Counter Design 

Pile Size
Length 

(M)

No.pile 

pts 
Total M

Price 

(USD)
Pile Size

Length 

(M)

No .pile 

pts
Total M Price (USD)

City Loft Project 

Phase 1 

Star City , Thanlyin 

Ø 800mm 30 6 180 

559,000
Ø600mm 24 132 3,168 175,000

Ø 800mm 35 11 385 

Ø 1200mm 33 20 660 

Ø 1200mm 36 24 864 

Construction Period 
3 Month 

2 points / day 

1.5 Month 

5 Points / day 

II.1. Pre-cast Concrete Spun Pile  
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# High Quality can minimize quantities and save cost 

RC Pile Design Spun Pile Counter Design 

Project name Pile Size
Length 

(M)

No.pile 

pts 
Total M

Price 

(USD)
Pile Size

Length 

(M)

No.pile 

pts
Total M Price (USD)

Toyo Ink Factory 

PJ 

(Thilawa SEZ )

300mm x 

300mm
12 420 5,040 90,720 Ø 300mm 18 248 4,464 71,424

FLP WareHouse 

(Thar kay Ta )

250mm x 

250mm
24 971 23,304 256,344 Ø 300mm 30 345 10,350 165,600

II.1. Pre-cast Concrete Spun Pile  

II.1.4  Price Comparison between Spun Pile and other piles  
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VIII Workflow in Manufacturing Process of Spun Pile 

Material Delivery

Cutting and heading 
of PC bar

Caging

Anchoring Positioning of Cage

Casting Concrete

Tensioning

Spinning Steam Curing

Demoulding

Storage

Shipment
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Cutting of PC Bar 
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Heading of PC Bar 
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Caging 
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Positioning of Cage in Bottom Formwork
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Casting Concrete
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Upper Forming
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Tensioning
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Steam Curing
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Delivery to Site

Testing Piling

Setting-up of Pile Machine

Jointing by Welding

Material Receiving

Installation of Jack-in-pile

IX.  Workflow in Installation Process of Spun Pile 
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III.3. Construction Method for Spun Pile (currently)

Pile Installation using Jack-in-Pile Method
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Pile Installation using Drop Hammering Method

III.3. Construction Method for Spun Pile (currently)
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Pile Installation using Pre-Boring with Jack-in-Pile Method

III.3. Construction Method for Spun Pile (currently)
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Follower pile

Leader pile

Fill by welding
Steel Flange

Welding

Pile End Band
PC Rebar

III.4.  Spun Pile Jointing Method
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III.5.  Spun Pile Head Treatment 

PIle Cap Level

Lean Concrete Level

Rebar Cage

Concrete fill at site

Concrete End
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III.6. Testing of Pile , (Dynamic Load Test) 
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Static Load Test (SLT)

III.6.  Testing of Pile , (Static Load Test) 
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III.6.  Testing of Pile , (Pile Integrity Test) 
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Thank you very much for your attention.

Please feel freely for any Discussion !
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Seminar on Study of Technology of

Post-tensioning Segmental Girder
 in Myanmar 
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Present by 

Zaw Lwin Moe

B.E (Civil)
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I. Introduction to Pre-cast Segmental Bridge Girder

➢ I.1. Advantages of Precast Post Tension Segmental Girder

➢ I.2. Reference Projects

➢ II. Assembly of Girder, Execution on Site

➢ III. Production of Girder 
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I & H Engineering Co Ltd - Organization_KZLM.pptx
I & H Engineering Co Ltd - Organization_KZLM.pptx
I & H Engineering Co Ltd - Organization_KZLM.pptx
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I. Introduction to Pre-cast and Post-tensioned Segmental Bridge Girder 
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I.1  Advantages of Precast Post Tension Segmental Girder 

➢ High Quality can be maintained by manufacturing in the factory

➢ No concrete work in the site 

➢ Minimize the work period and men power in the project site 

➢ No interruption due to the rain  

➢ Easily Transport by segmental girder to the erection points
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New Myaing Mya Bridge Project under Ministry of Construction  

(Completed in 2019 )

Post Tensioned Segmental I Girder 

Total Length  -  540 meter ( Approach Bridge)

Client   -  Ministry of Construction 

I.2 Reference Project of Post tensioned Segmental Girder
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Completion

Surface work (Pavement)

Accessory work for Concrete curb,and 

Drainage

Cross beam work at joint between girders

Cross beam work at End / Intermediate of 

girder

Erection of girder

Assembling of girder segment

Transportation of girder segment to storage 

Bearing work

(Pedestal concrete/ Bearing base mortor)

Flow Chart for Execution on Site

II. Assembly of Girder, Execution on Site

45
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Transportation of girder segment

II. Assembly of Girder, Execution on Site
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I & H Engineering Co Ltd - Organization_KZLM.pptx
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Assembly of girder segment

Tensioning work

Intallation of PC strand wire

Unloading of girder segment & Pulling for 

assembly

Setting of assembly-base

Preparation of erection site

47
II. Assembly of Girder, Execution on Site

I & H Engineering Co Ltd - Organization_KZLM.pptx
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Preparation of erection site
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II. Assembly of Girder, Execution on Site

I & H Engineering Co Ltd - Organization_KZLM.pptx
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Rebar D16 etc.

lifting hook

Setting of assembly-base

Arrangement of the assembly-base

3000

30
00

2500

25
00

Concrete base
Support beam

H-400, L=2.0m

Concrete base
Concrete base

3.0m*3.0m,t250mm

3.0m*3.0m,t250mm

2.5m*2.5m,t250mm

Concrete base

2.5m*2.5m,t250mm

Level
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II. Assembly of Girder, Execution on Site

I & H Engineering Co Ltd - Organization_KZLM.pptx
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(Fall down prevention of side segment)

Share key

Lever block

Side Segment Middle Segment

3) Unloading of girder segment & Pulling for assembly
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II. Assembly of Girder, Execution on Site

I & H Engineering Co Ltd - Organization_KZLM.pptx
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4) Installation of PC strand wire

C1

C2

C3

C4

PC STRAND 12S12.7
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II. Assembly of Girder, Execution on Site

I & H Engineering Co Ltd - Organization_KZLM.pptx
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5) Tensioning work
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II. Assembly of Girder, Execution on Site

I & H Engineering Co Ltd - Organization_KZLM.pptx
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5) Tensioning work
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II. Assembly of Girder, Execution on Site

I & H Engineering Co Ltd - Organization_KZLM.pptx
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(1) Erection of girder
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II. Assembly of Girder, Execution on Site

I & H Engineering Co Ltd - Organization_KZLM.pptx
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(2) Grouting work for PC strand
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II. Assembly of Girder, Execution on Site

I & H Engineering Co Ltd - Organization_KZLM.pptx
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III. Girder Production Procedure

Flow Chart in Production

Formwork

Arrangement of Shear Key

Positioning of Rebar Cage

Arrangement of Duct Pipe

Rebar Work

Installation of Bench Facility 

Shipping

Storage

Demoulding

Curing

Concreting

I & H Engineering Co Ltd - Organization_KZLM.pptx
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Installation of Bench Facility 

III. Girder Production Procedure

I & H Engineering Co Ltd - Organization_KZLM.pptx
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Cutting Assembling

Rebar Work

Bending

III. Girder Production Procedure

I & H Engineering Co Ltd - Organization_KZLM.pptx
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Arrangement of Duct Pipe

Partation Plate & PC Duct Connection

III. Girder Production Procedure

I & H Engineering Co Ltd - Organization_KZLM.pptx
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Positioning of Rebar Cage 

III. Girder Production Procedure

I & H Engineering Co Ltd - Organization_KZLM.pptx
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Arrangement of Shear Key

Partition plate

Shear Key

III. Girder Production Procedure

I & H Engineering Co Ltd - Organization_KZLM.pptx
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Formwork

Fixing Formworks

III. Girder Production Procedure

I & H Engineering Co Ltd - Organization_KZLM.pptx
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Concreting

Casting Sequence

III.2. Girder Production Procedure

I & H Engineering Co Ltd - Organization_KZLM.pptx
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Curing

III. Girder Production Procedure

I & H Engineering Co Ltd - Organization_KZLM.pptx
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Demoulding 
III. Girder Production Procedure

I & H Engineering Co Ltd - Organization_KZLM.pptx
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Storage

III. Girder Production Procedure

I & H Engineering Co Ltd - Organization_KZLM.pptx
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Shipping 

III. Girder Production Procedure
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❖ Aggregate Sieve Analysis and Sand Moisture Test

❖ Test of Concrete Compressive Strength 

❖ Checking of Concrete Slump and Temperature

❖ Inspection of Duct Pipe Location & Segment Length

68
IV. Quality Control
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1) Aggregate Sieve Analysis and Sand Moisture Test

69

Testing Standard: 
Sieve Analysis (ASTM C33) and Sand Moisture (JIS A1111)
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2) Test of Concrete Compressive Strength

70

Testing Standard: 
Compressive Strength of Cylinder Concrete (ASTM C39)
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3) Checking of Concrete Slump and Temperature

71
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3) Inspection of Duct Pipe Location & Segment Length 

72
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Thank you very much for your attention.

Please feel freely for any Discussion !
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