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1. History of WPC in Japan



1964 Prototype house(WPC) 1974 Large Scale Development (WPC)1965 Start of Supply (WPC)

present （WPC）:3-5 floor buildings （WRPC）:6 Floor or above1982 High Rise (WPC)
TAISEI ULEC



2. Outline of wall panel structures



Wall panel structures Frame structure

Solid

Wall Panel Slab Panel

After Panel assembly

Connection of Rebar
CIP Concrete

Overview of Wall Panel structures

Monolithic construction

2.1

Roof Panel

Vertical Joint

Slab Panel

Reinforcing 
Bar

Half precast Slab 

Wall Panel

Slab Panel

Wall Panel

Horizontal 
Connection

Panels Composition
TAISEI ULEC



Curtain Wall

Columns and 
beams

Slab Frame structure

Outline of Curtain Wall

2.2
Load bearing 
Angles

Brackets

How to fix

Installation Works
TAKAHASHI Curtain Wall

Fixed position Frames



3. Advantages of precast wall structures



High disaster resistance (earthquake)

:No significant damage due to earthquake
shaking has been reported.

1995 Kobe Earthquake Tohoku earthquake (March 11, 2011)
ASAHIGRPH Feb. 1995

no 
damage

frame damage ground damage

Buildings designed using the new seismic design method

new 
constructio
n
331building
s
extension  
buildings
541building
s

3.1



High disaster resistance （Typhoon）

気象庁資料

Number of typhoons 
approaching Japan

Okinawa

Okinawa Prefecture, where typhoons are common, has many RC housing.（RC is 93%.）

3.2

Tenj.jp

Typhoon 15, 2019 :Maximum  instantaneous
wind speed 57.5m/s (in Ciba prefecture)

ASAHI.com■: Wooden house with roof blown off（in Chiba）

Ministry of Land



KEYSTONE/AP Kyodo News

Flooding due to heavy rain

TAISEI Kensetsu Housing

Flood-damaged House

3.3

High disaster resistance（Floods）

Ministry of Land,

Number of rainfall events exceeding 50 mm/h

Av.238

Av.174

The number of heavy rain events



Short construction period

Example of 15 units on 3 floors

Comparison of construction time
Month

1 2 3 4 5 6 7

Wall Panel 
Structures

(3F)

Pile Works

4.
5M

Foundation Works

Skeleton Works

Finishing Works

Exterior Works

Equipment Works

on-site 
Construction 

Pile Works

6.
5M

Foundation Works
Skeleton Works

Finishing Works

Exterior Works

Equipment Works

2 months 
shortened
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Wall and Ceiling finishes are flat

Frame structure buildings

Columns and beams do not stick out 
in the room

Column

Beam

Wall panel structure buildings

3.6
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4. About the structural design



Structural design of joints:Ensure that seismic forces do not destroy joints

Shear strength of Horizontal joint:

DQUH

Shear force for design of 
Horizontal joint

DQUH ≦QUSH

QUSH =0.7｛∑(ah・σy)＋Nh｝

Shear strength of vertical joint:
AQSV=min(QAS,NAS,QAWS)

N
Q

AS

AS

Q AWS

Shear force for design of 
Vertical joint
（short-term allowable stress）:DQSV

DQSV ≦ AQSV

（Design of vertical joints in walls） （Design of Horizontal joints in walls）

4.1



Structural design of building ・Example of design using software

Adjust the shapes

Enter the 
Panel placement

（Example of data input）
（Replace panels with frame shapes in the software）

Frame shapes 
for analysis

（Stress Analysis and 
proportioning of section）

Stress Analysis

proportioning of section

4.2



5. Manufacturing and Installation of panels



FinishPanoramic view of the factory

Formwork Rebar arrangement works Concrete work

Manufacturing line

Line

Form site

Rebar processing

C Plant

Line
Stockyard

Panel Manufacturing Overview TAISEI ULEC5.1



Flow line of half precast panels

Rebar work MarkingFormwork

Concrete work FinishForm and Rebar completed

TAKAMURA KENSETSU Co.,Ltd.
5.2



Example of the site plan

Panoramic view 

Location

Manufacturing line

Rebar 
processing

yard

Manufacturing line

Stockyard

Manufacturing line Boiler

5.3



Construction site

TAISEI ULEC

Foundation works 1st floor structure

cast-in-site concrete

Intermediate floor structure Finish

5.5



1. Wall panel installation 2. Slab panel installation

1. Wall panel ⇒ 2. Slab panel ⇒ 3. Rebar work⇒ 4. Concrete work⇒ 5. Curing⇒
Cycle process

3. Rebar Splicing 

4. Put concrete into the joints and
inject SS mortar into the NMB
splice sleeves (see next pages)

5.6



Panel-to-panel connection for Vertical

Welding joints Loop rebar joints
Work situation

Welding Rebar work of Vertical joints

Detail

TUP rebar

Cotter 
reinforcemen
t

Detail

welding

Cotter reinforcement

Work situation
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Panel-to-panel joints :  In horizon joints

(welding joints) （NMB SPLICE SLEEVE SYSTEMS）
welding

rebar

present

welding

5.8



Splice sleeves applied in many parts of the frame structure as well

⑤ NMB SLIM-SLEEVE+SS Mortal① ② Grout the joint

5.9



Interior works

Thermal insulation, Partitions, Cloth

Bathroom, Toilet, Kitchen

Finish

TAISEI ULEC

5.10



6. Photos of completed buildings



Example of entrance: Frame structure used together

（Inside the entrance）

4 floors (student dormitory)

TAISEI ULEC6.1



Harmony with common spaces:Frame structure used together

TAISEI ULEC
Connected buildings with the common space.

豪華エントランス

6.2



Example of calm exterior

TAISEI ULEC TAISEI ULECTAISEI ULEC

Gable side entranceLuxury Entrance

6.3



Example of a 10-story precast structure building

Exterior view of the corridor side Exterior view of the Balcony side 
TAISEI ULEC TAISEI ULEC
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Other structures using precast

only consisting with the thick-precast panels Partial use of precast members
FH・HOYA-I:TAKASAKIFH・HOYA-II:Motokura Makoto

6.6



7. Conclusion



- Disaster prevention
- Construction period 
- High quality
- Design

TAISEI ULEC


