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Project Brief

m Project Name: Taipei Financial Center Project (Taipei 101)

m Owner: Taipei Financial Center Corporation
m PM: Turner International

m Project Location: Taipei, Taiwan, R.O.C.

m Architect: C.Y.Lee

m Structural Engineering: Evergreen

m MEP Engineering: Continental Engineering Corporation

® Main Contractor: KTRT JV

Building Area 15,138 m?
Site Area 30,277 m?
Floor Area 374,220 m?2

Project Scale Basement: SF,

Superstructure: 101 Stories (508m)
Tower - Office

Podium — Shops/Car Parking

Superstructure — Steel Structure
Substructure - RC/ SRC

Function

Structure

Structural Steel:107,000 Ton
Rebar: 25,548 Ton
Concrete: 204,022 m3
Formwork: 226,135 m?
Curtain Wall: 116,000 m?
Excavation: 540,000 m3
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TMD System ( 88F~92F)
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Project Description

1 Owner: Ocean Blue Corp.
 Designer: C.Y. Lee Architect
e Supervisor: L.C. Huang Architect

* Constructor: Ruentex Engineering &
Construction Co. Ltd.

e District: Residential Area
* Level: 38F/B3, 192Rm.
e Structure: Pre-cast- RC/ Isolator

e TFA: 65,553.76 m?
e Height: 133.2M

e Starting Date: Mar.1,2007
Completion Date: July 13, 2009




Pre-cast RC
structure
 Level: 38F/B3F 31FL
* Concrete Strength -
fo=  70MPa 250
700kg/cm? 51FL
10,000psi
16FL
 Rebar
Main : SD490 e

Stirrup : SD490

fy=4900kg/cm? 2FL




Isolator types & Location

Structure :
38F+B3

Location : B1F

Isolator types

@ 1200rRound x 2

1300Round X 21
" 1200Square X 4
" 1300Square X 7

1400Square X 3
. 1500Square X 6

Total 41Set
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Pre-cast Balcony will move in after
Column & Girder Installation
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Typical Construction Sequence

Install
Lotus
Girder

Pour
Concrete

Install
" Column
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Emulating cast-in-placefzits =

 Emulative detailing is defined as designing
connection systems in a precast concrete
structure so that its structural performance is
equivalent to that of a conventional designed,
cast-in-place, monolithic concrete structure.

+ Bt THERGEIE R ATEG T D
HASREMEAE B A B R R U R
1+ 2EREAH[E] © (Ericson and Warnes 1990)

ACI 550.1R Emulating Cast-in-Place Detailing in Precast Concrete Structures
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Failure Mechanism

Fig. 5—Planned vield hinges in a ductile moment frame.

(Hinges in bottoms of columns of foundations.)

i

Fig. 6—Planned vield hinges in a ductile moment frame.

(Hinges in columns at top and bottom.)

HINGES AT

HINGES AT
COLUMNS

Fig. I—Dual building with rotation of the shear wall at
each floor:

HINGES AT
COLUMNS

Fig. 2—Dual building, ductile vielding of partially debonded
bars between foundation and shear wall boundary elements.

ACI 550.1R-01 Emulating Cast-in-Place Detailing in Precast Concrete Structures



O JEH ELERE (B A REREAT) A

O HEEEEHEAN f { 1 i
O EESEH AN B

O FESBAN - Hrem

i[:La—? *% JE { S
O HEZ4ERE L I R N

N S S >

O JiERGERS | .

O FEETSERE 247 T ﬂ*_ §
T A e

O RS NMEG

O [FZ&



-
JIIH
e
N
Vi
P/
==
N
—~7
|
-
SyN
o
el
it
Ll
LY
Tk
<
{17
—

Moo+ M,
=
M01+!J/I02 | Mb1 |
5 B TE TR DL e Mpa V*p2+VL

; VD1+Vr2

v !

Stage 2:

After topping concrete reach its
strength the live load will be transferred
to girder by composite section.

Stage 1:
Self weight of precast beams and slabs will
be transferred to girder via seating.
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Angel Seating
on the top

of columns

for Girders
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Loss seating of hollow core slab

|l ginf of t C3 t transfe! = =
ook g - 2.3.6 Appropriate Seating
of bearing

It is essential that floor systems do not collapse as a
result of any imposed movements that reduce seating

4 —— lengths or cause spalling of seating. Test results [2.13]
‘ indicate that top reinforcement in slabs cannot be
Ik\— precast concrete unit expected to provide an adequate load path for support
\ 1083 0f boarng forces (see Figure 2.9 (a)).
beam
2.13 Hawkins, N M and Mitchell, D. “Progressive
(a) Inability of topping 1o transfer shear siress collapse of flat plate structures™, ACI Jour-

nal,July 1979, pp. 775-807.

Tension reinforcement shall be applied in precast floor element, but it’s still not enough.

. General orientation
i crack

Reinforcing
bar

Shear
displacement
(b) Shear carried by kinking of reinforcement (a) Shear carrled by Interface friction
across a wide crack. across a narrow crack.

kinking

Fig. 14a. The end of Test B on connection Type 1; failure region.

Mejia, J. C., and Park, R., “Tests on Special Reinforcement for the End Support of Hollow-Core Precast Concrete Floor Units,” PCI JOURNAL, V. 39, No. 5, September-October 1994, pp. 90-105.



http://dx.doi.org/10.15554/pcij.09011994.90.105
http://dx.doi.org/10.15554/pcij.09011994.90.105
http://dx.doi.org/10.15554/pcij.09011994.90.105
http://dx.doi.org/10.15554/pcij.09011994.90.105

Precast floor Severe Damage in 2016
KAIKOURA Earthquake, by Ken Elwood
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Figure 3. Formerly used loop bar detail for flange hung double-tee units

Performance of precast concrete floor systems during the 2010/2011 Canterbury earthquake series, June 2014, Magazine of Concrete Research 66(11):563-575
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Interaction of Plastic hinge Zones and
diaphragms

cracks open up due _ '
to elongation in Typically shear strain over a

o plastic hinges length equal to beam depth and
ﬁ_:abségrp'”ge an elongation is 0.02 times the

\_. beam depth.

ﬂ potential shear
failure

Section A—A
Plan on support zone for
precast floor units

Section B—B



Interaction of beam elongation due to
plastic hinge and diaphragm

-/

. . shear applied to
tension in units precast unit \

/ mesh fails

[0 ] [ === 1] [ ==
LI LT

compression in beams onsi rand
pretension strands
shear transfer between beams
and diaphragm )
(c) Shear transfer to precast unit
. causes tensile failure
(b) Shear at interface between

beams and diaphragm

moment and shear
/—\: in diaphragm

M
0 " w
- '_h_ portion of floor -
forces - ‘_r'ﬁ_l.l [ acting as a
transmitted +— 1 cantilever beam
I
across crack - |
by reinforcement T «— -ﬂJrr\' | [
in insitu concrete -— 0l precast
— __':_;'_ units
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= Sk e

compression in beams C plastic hinges

(d) Portion of precast floor acts as deep beam
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/— special reinforcing
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precast concrete unit

beam

Un-reasonable for construction
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Alternative special reinforcing to

support precast concrete floor units
in the event of loss of bearing
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/ special reinforcing

\— precast concrete unit

\ beam

top bars can transfer shear force

if bearing to the precast unit is lost

provided the bars are enclosed by

hanger stirrups located close to the
end of the precast unit
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8dy

Topping Slab

SI

Ties @ 8dp ———
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Precast Plank/

Topping Slab \

Chord Bars

Figure 3.3.9

Precast

Girder Precast Plank

Stabilizing detail—chord bars in plastic hinge region.
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