Design and Construction of a Hall with the Folded Plate
Structural System Using Pre-Cast Concrete
— SHOWAGAKUIN ITO MEMORIAL HALL —
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Synopsis

Showagakuin Ito memorial hall is a two-storied hall
accommodating 560 people, and the main structure is
cast-in-place concrete (Fig.1 and Fig.2).

This building is constructed with the folded plate
structure using pre-cast concrete plates, which is suited
for the ceiling of necessary shape for halls.

Structural Data

Structure: RC +PCaPC structure
Number of stories: 2 Stories
Building use: Hall, Conference room
Floor Space: 2,030.13m*

Total floor space: 2,422.32m*

Eaves height: 11.3m

Total height: 12.6m

Owner: Showagakuin

Designer: Nikken Sekkei, Lid.
Contractor: Taisei Corporation.
Construction Period: Aug. 2007 — Feb. 2009
Location: Chiba Prefecture, Japan

1. Introduction

Generally, column-free space with a large span is
necessary for a hall building. Moreover, it is generally
preferred to have trapezoidal plan with non-parallel
walls and non-flat ceiling which is not parallel to the
floor from the viewpoint of the acoustics to decrease
the reverberation time. Therefore, rugged shape is
required for walls and ceiling to avoid having parallel
planes.

Fig.2 Inside view of the hall

Showagakuin Ito memorial hall is designed and
constructed with folded plate structure using pre-
cast concrete plates, which is suited for the ceiling of
necessary shape for halls.
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Fig.4 Elevation of the hall area

2. Design

The main structure of this building consists of
moment-resisting frames and shear walls which are
constructed with cast-in-place concrete. The hall area is
a trapezoidal shape in plan, and beam span is between
23.2m and 25.8m. The finish of the folded plate
structure is used as it is for the ceiling.

The columns are arranged at 2.26m pitch, and triangular
folded concrete plates having depth from 1500mm to
2200mm and thickness of 150mm are placed. The roof
slab of 150mm in thickness is placed on the top.

The reinforcement arrangement of the plates is decided

with the stress distributions calculated using the
FEA (elastic) of the folded plates under various load
combinations.

3. Construction

Each flat plate is produced at a factory with the
finish surface of the folded plates facing bottom in
consideration of beauty of finish, easy-construction
and the economy etc. Then, two plates are put into
triangular shape to make a folded plate on site, and post
tensioning method is employed for the joints between a
folded plate and a cast-in-place column.
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Fig.9 fitting up stand Fig.10 Conditions of suspended members Fig.11 Conditions of erection



= e e - — - —

Post tensioning of a cast-in-place joint
connection by prestressing bars

. | :
‘\‘ [C ! !Post tensioning by prestressing strands
N Bo-H15 / | A2orAl |

- 1 K ] _ I [
= N s T Il Fana e e
<3 )\___,_’——-'"'\_:_ 7 : ; 19 5
= ” ﬂ (&g I I AN
= ' \
| | | N

11200
4570

o
S S T T & = T ne et \——I— ==
| [ 3 | N
3 2 o Post tensioning t t-in-pl
S ] : 2 . ost tensioning to a cast-in-place
_ = | .
concrete column by prestressing bars
. ,

1 2
A-A’ section B-B’section  C-C’ section ].
| N

: I | | D : Cast-in-place Concrete I\:

iI | | N0

L ' vl

40040

?26;»! 3829
23266425829

‘ 2200 E _____________________________________ > :
o S ] > ANseofon
1 f\/
! | | 1,170 /
o L0350 / D13@100
- +10,
13 PL-32x150x150  l+10.300 7 , - D130100
2 <— PC prestressing bars : \ ‘il /(/ /-
s each 1-26 ¢ (40/44) ST T/ /
. .
L2 i 2
§ Post tensioning t L = : : .fy / }
g B c;)sst-irelflslle(l)::;%n?:r?ete column JE':;%: — PC prestressing bar
= P 4-26¢ axial load
A PL-32x165x165 ¢ g|  395kN/unit
= ‘:Z;Zz—sf o2 ¥
FL+9,300 =-9-p22
v L= .
3 PC prestressing bars each + PC prestressing bar 5-32 ¢ axial load
1-32 ¢ (50/54) 598kN/unit
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4. Conclusion The beautiful finishing ceiling and rationality for
The mechanical and electrical systems can be built into architecture are realized with the folded plate structural

the triangular space inside of the folded plate structure system of this building.
with pre-cast concrete plates for the hall ceiling.

B =

B, B TAR L ORENVEMPMETH D, E-ZORIRT, FEOHE S DERE
WRF D72 < 72 B K 91T, ATREEmZ/ESL 20K 5 B FmEIR <, KAm bRl & HTICR RN E S
27Ty MZLBRWOR—RINTH D, DT, BESRIFEIZITATHZ M L2 W YRR RO 55,
BRFI B R AT s — Ui, 560 AIED 2 B THOFR— L TH D, FTEHNIHGT b8 a 27 U — b
LTS, R=ILESITEIIIROYmE L, A/807323.2~25.8m L7205, ZOESORRICIL, FOF
F R E O BT &2 B E & HV 2, ARSI A2.26m By FISERIT T, 1500~2200mm E U &R B R S
150mm O =ATEROIHRAEE L, Z D EI2150mm ORI AT 7 28T 7=, s, L EnvoELSL
B THE - RFHEEZEZRB LT, FriOmN Tl & 7225 89 R0k CTIHREL, B TEARKROITHCR
BEIC LT, BIRICAEHRL TV, AU HHOPREI L EFSITH a7 ) — ML, JEETIECTES L,

RNV ORIFHEZ T VF XY A har 7V — MUK 2IHdEEE AWV 2 5F5 T, ek O ZE/ICE > A
TLENETE, BREZEZIEE AT LAZOLONRE LWL LRV EE R0, AR ESEY % 1 HFN
T&E,



