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A. PT Transfer Slab Application




Belcher Garden, Hong Kong (63F)
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The Cullinan, Kowloon Hong Kong (68F)

o0
=
e
S
aa]

Q

7]
-

1
N -
.g
L
i=
Ne)
£
g

S
e

)

c

©

-
-
-
o




Pacific Place Building (VSL Hong Kong, 1988)

15t PT Transfer Slab

(Designed by Prof. Peter Marti)

= PT Transfer Slab Thickness 4.5m

Rebar (480kg/m*® > 180kg/m?)

Better Structural Performance

Easier Construction

Economy
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Pacific Place Building (VSL Hong Kong, 1988)
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Pacific Place Building (VSL Hong Kong, 1988)

Transfer Plate Construction {Day counted after Farmwork, are donel

Task Mame Duration  ,.'09 Moy 2, '09 Moy 9, '09 Moy 16, ‘09 Moy 23, '09 Moy 30, '09 Dec7,'09 Dec 14,'09 Dec 21
WIT[F[s[s|Mm[Tw[T[F[s[s[m]TwWl[T][F[s]esm[TwW]T[F[s][smM[T[wW][T]F[s[sm[TwW[T[F[s][s[m[T[wW[T]F[s[s[m[TwW[T[F[S[S[M][Te
=l Transfer Plate 28 days v
Construction (Day counted
after formwork are done)
Erect side formwark 3 days
Setting out of tendon 3 davs
Fix colurmn drop rebar 2 days
Concreting of column 1 day
drops
Fix bottom rebar 3 days
Fix hottom tendon 3 days
Fixmiddle layer rehar 2 days
Fi riddle layer 2 days
tendan
Fix top layer tendon 3 days
Fixtop laver rehar 2 davs
Fix shear links 3 davs
! Concreting to Bottom 1day Concreting to Bottom Layer
! Layer
| CJ Treatment & 3 days
Curing for concrete to
30MPa

Fixx Towrer Yall f & days
Column Starter Bar
Stressing for Bottom 3 days
, Tendan
i Concreting to Top 1day Concreting to Top Layer Concr: 2/9

Layer Concrete

El Construction of Tower 9 days

Curing for concrete to 3 days
2 30MPa
' Stressing remaining 3 days
- tendans

Fix Toweer Wall f 3 davs
Column Starter

Formwatk for 1/F slab 2 days
beam

Fix 1/F Rebar 2 days
Concratina 1F




B. PT Transfer Slab Design
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NEST Hotel (DAELIM, 2014)

Vertically Irregular Structure _ Design Stage
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NEST Hotel (DAELIM, 2014)

Vertically Irregular Structure _ Construction Stage
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NEST Hotel (DAELIM, 2014)
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Structural Modeling by MIDAS

Post-Tensioned Transfer Slab (Cantilevered)

Why Post-Tensioning to Transfer Slab ?

Gravity Load
' Lateral Load
P " 4
w (D
: \
) N
W )
[ )
Transfer Slab . Tendon
¢ o Deviation force
T (R VYV PT
v, || P v,

u

T Reduced V, by T Transfer
Deviation force Column




NEST Hotel (DAELIM, 2014)

\ Post-Tensioned Transfer Slab (Cantilevered)

8F PT Transfer Slab

o Structural Modeling by ADAPT

4F _PT Transfer Slab
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NEST Hotel (DAELIM, 2014)

1

8F Cantilevered Transfer Slab _ Long-term Deflection Check

Distributed Tendon Profile
(10EA_15.2mm@1,200)

ol

[Tendon 192
Rai=h
IGenersd| [Stressing | Locston| LFEMI] Propestisa|
R=34564 Re34564
|
| FFi]
400 i
I
!
Span 1 I Span 2
L=440 i =567
plift (K
[ 0,000 0.000
| |,C65 | CGS | CGs | CGs Wobble
Span Shape ® () T?g:‘?n)s( Balom 1| Baiim 2| Top Last X1/ /L X3 | AL Mu Puizsat
s & & i 0% 00 0ioan o
[E] 007 0003
£ 0o 00

uncracked_Leng_Term_RC: Z-Traaslatioad 1 Comear = 1,276 mm 1 Unitfier comesr saly]: * Te+001 mm:
Masimam Vabse = 23324801 me) @ (8.000 £.301 15.300)e;
Minimem Valee = 4.130c+000 [mm] & [79.200 19.450 27.900m;

RC Slab

uncracked_Leag_Term_PT: Z-Translation:{ 1 Comesr = 0.693 mm 1 Unitfior contosr saly): * 1e+001 mm:
Maxismam Vabse = 14604801 [me) @ (8.000 £.301 15.300)e;
Minimem Valee = 4.139¢+000 [mm] & [79.200 19.450 27.900m;

//

PT Slab

6=23.3mm > 6=14.6mm (-37%)

(Limit : L/240 = 15.6mm, L=3,750mm)

Uz
* levilil

233
220
2.06

1.92
1.79
1.65

1.51
1.38
1.24
1.10
0.97
0.83
0.69

-0.56

0.42

v

* evlt nen
1.46
1.39
1.31

1.24
116
1.09

1.01
0.94
0.87

0.72
0.64
0.57

-0.49

0.42
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NEST Hotel (DAELIM, 2014)

1 4F Cantilevered Transfer Slab _ Long-term Deflection Check

ancracked_Leng_Term_RC: Z-Traaslatioa: | Comear = 0,994 mm 1 Unitfier comosr saly): * Te+001 mm:
Maxirmam Vabse 1 6664001 [mem) @ 0.000 £.301 15.300)m; v
Minimvem Vatee = 1.7666+800 [mm] @ [79.200 13.450 10.200m:

RC Slab - 4

t v
*
.- Ll
e Fix
.1 1 ¥
. * ancrocked_Leag_Term_PT: Z-Translationc] 1 Comesr = 0.693 mm & Unitfier contose saly): * Te+ 00T mim: ! H
Maxcimum Vabse < 146064801 (me) @ (8.000 £.301 15.300)m e

Distributed Tendon PrOfiIe Minimem Valee = 413964000 [mm] @ [79.200 19.450 27.900m:; "'“"l’;b :
i 33
"
(8EA_15.2mm@1,000) Y i
e 5 7 1.24 H

] v’ 116

1.09

1ol

0.94

0.87

0.79

Fil

Span 1 Span 2 0.72

=< 4 Uplift (KN/m) e I—I e 0.64

= I ERER T 56526 0.57

Span Shape ® - 1?Eﬁf:;sn aﬁ%w a;ﬁz I?Eﬁuuisl AL || AL M| obble -0.49

, Topical | 3 %) =] 010 08 m_m_um\ nuﬁ| PT Slab 042

an 3 010 0sd 010 007 00033
an [ T em 0i0 0% o0 007 003
6=16.7mm - 6=12.6mm (-25%)

(Limit : L/240=17.5mm, L=4,200mm)




NEST Hotel (DAELIM, 2014)

4F Cantilevered Transfer Slab _ Initial & SLS Check
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5z 2) Serviceability Stage ’
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@ Comp. Stress : 0.60f, = 21MPa (f,=35MPa) R T
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NEST Hotel (DAELIM, 2014)

1 4F Cantilevered Transfer Slab _ ULS Design

Load Combination (KBC : Korean Building Code) Equivalent Wall Line Load Calculation
e = | :P/L £ 6M/1?
u::c :h:\::ﬂ Coacrwm Dasigns | SR Dumign | Foaing Dasign|
Tpws | O0ESTH] LIS TH] wobgsm | w5y 0l e el Ol -
: i 1.4D W
e ao0n | 100 T . : p
A | 000|108 TR | Y or X (Global) — X M
—L%%m_ 1.2D +1.6L \y
i o D | 1 10080 | D 1
i | 12000 100w 189 |2 30w,
= - %ﬁ S o ! 1.2D £W+1.0L |
B L0 | 1 B8 ELCJEE . ]
b o T + :
1 i 1 0.90 £1.3W = < :
bl L - : 1.2D % E,, + 1.0 = :
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e
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NEST Hotel (DAELIM, 2014)

4F Cantilevered Transfer Slab _ ULS Design

ADAPT Wall Load Input

Special Earthquake Load (KBC : Korean Building Code) Name Load ’(*Ii"'j)' '\?Iz\’l“;’)‘t Le(:ff“ (stjan:; (kN%‘q")‘

-5 PW1 DL 3,139 2,751 8.71 -578 -143
E,=2,:E£02-Sy-D PWL LL 897 641 871 -154 -52

nT PW1 RX(ES) 0 41 871 -3 3

|_> 0,=2.5 PW1 RX(RS) 39 290 871 27 -18

PW1 RY(ES) 113 875 871 82 -56

PW1 RY(RS) 146 1,348 8.71 123 -90

PW1 WX i 54 871 -5 4

' PW1 WY 30 -343 871 -31 24

o
)

Line Load @
v

General |Loads | Lacation | Properties |

# | T80 Label: |Line Load 102 RX

Group: |[RX RS ~| Load S
~Load
FZ]:I -Z27.000 kN/m

v “ariable Magnitude Fze: [ 1o.000 KM/m
AN IW KN-m/m e[GO0 kN-m/m
My1: IW kM-m/m - ky2: IW kM- /m

Downward load I~ Program generated
Morment signs follow global
1 and 2 refer to the start and end of the line

AL

\ 2




NEST Hotel (DAELIM, 2014)

4F Cantilevered Transfer Slab _ ULS Design

Wood Armer Equation (Twisting Moment)

[Ref.] Manual for Design and Detailings of RC to Code of Practice for

Structural Use of Concrete 2004 (HK Housing Department)

Figure D-3a — General co-existence
of bending moments and rwisting
moment in a plate bending structure

Figure D-3b — Principal moment in a
plate bending structure

For bottom steel reinforcement provisions:

Generally ~— My =M, +|M|: M;=M; +|My|:

* * * M 2
If M,<0.then M, =0 and M, =M, +—2
X
* - - Mff:
If M;<0O,then M;=0 and M, =M, +|—
T
For top steel reinforcement provisions:
Generally My=M;-|Mgl|: My =M, -|M_|:
. . . My
If My>0.then M, =0 and M; =M, - —
X
. . . My
If My>0.then M, =10 and M, =M, —|—
MF




NEST Hotel (DAELIM, 2014)

\ 4F Cantilevered Transfer Slab _ ULS Design
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NEST Hotel (DAELIM, 2014)

\ 4F Cantilevered Transfer Slab _ ULS Design




C. PT Transfer Slab Construction
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NEST Hotel (DAELIM, 2014)

Construction _ 01 Formwork




NEST Hotel (DAELIM, 2014)

Construction _ 02 Bottom Rebar




NEST Hotel (DAELIM, 2014)

Construction _ 03 Unbonded Tendon
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NEST Hotel (DAELIM, 2014)

Construction _ 04 Distributed Tendon

8EA_15.2mm@1,000




NEST Hotel (DAELIM, 2014)

Construction _ 05 Concentrated Tendon

60EA_15.2mm

il




NEST Hotel (DAELIM, 2014)

Construction _ 06 Anchorage Reinforcement




NEST Hotel (DAELIM, 2014)

Construction _ 07 Top Rebar
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NEST Hotel (DAELIM, 2014)

Construction _ 08 Punching Shear Reinforcement
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NEST Hotel (DAELIM, 2014)

Construction _ 09 Tendon Stressing
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NEST Hotel (DAELIM, 2014)

Precast Wall above PT Transfer Slab




NEST Hotel (DAELIM, 2014)

Vertically Irregular Building




THANK YOU




