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On-floor services
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Stability system
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Basement and Foundations
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Basement and Foundations
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The challenge of the megaframe



|
Hifif
| (11} I f
i A
| .
{ c
.

i

' | ' q-.lﬂ‘: ,_;1":‘3‘. ,_ ‘ T
e megaframe




Q
&
(8]
—
(-
O
o]0
Q
&
Q
-
)
(T
@
Q
o]0]
-
k3
©
-
O
Q
-
T




NIHEANTE
e
In If(ll!lll \I

/i
PN
it g
fiii

i




INDICATIVE  (pumn Sz AT GROUND

Q
&
(C
S
Y
(©
o]0
Q
&
Q
-
)
Y
e
Q
o]0
c
@
©
-
o
Q
-
T




s

Basement and Foundations



»
.

The challenge of the megaframe




()
&
(q0)
—
(-
(q0)
o]0
Q
&
. Q
-
)
(T
@
)
o]0
-
k3
©
-
O
()]
-
T

——




Engineering systems

The challenge of the megaframe
Efficiency and buildability
Managing movements

Lessons learned

The Leadenhall Building




Design drivers

= Material efficiency
= Programme
= Simplicity

= Visual consistency
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(1] E

.C.llcul.mon of MEGAFRAME section stresses and size adjustment

OPTIMISE INT COLS l

Model 026

Giet worst case foroes Section checks

Propeity Desoription

=]

B d

J K
Data sheet start
Data sheet end

Start:
End.

T2 2

254

L

Tope mm

333
334
336
336
337

Noith frame beam by secondary bracing 4C
Neorth frame beam by secondary bracing 5C
North frame beam by dary bracing 6C
North frame beam by secondary bracing 7C

North frame beam by secondary bracing 7C

750
750
750
750
750

AsgyDouble-l
AsyDouble-|
AgyDouble-l
AgyDouble-l
AsyDouble-l

mm mm
100
1100
1100
1100
1100

mm___mm

mm
280
280
280
280

338
339

Vietendes! vertioal
Vertical horizontal

SHS
SHS

400
400

400
400

340
N
342
343
344
345
346
347

Flank beam 18
Flank beam 28
Flank beam 38
Flank beam 48
Flank beam 58
Flank beam 6B
Flank beam 78
Flank beam 88

Channel
Channel
Channel
Channel
Channel
Channel
Channel
Channel

750
750
%0
760
750

750

9855
9855
956
956
9855
9855
9855

Basement column 15

1. Section size

Double-1
12,000

Tupe:
EFf length().
EFf length ().

]

[
M
My

Area

dsec:

2 Local section checks

5
345
089

max thickness:
Py
[ Plastic

SPECIAL

[full section)

Class

T Compact S-compaot
Qutstand. 12.00 ] 13
Flange
Web:
Stub.
Class:
Design

2433 32
1286 k]
Slender
Elastio

40
13

3. Elastic centroid

Pait y Areny

Subtract
Slender 18

Plastio
Slender

00
438

Areay

Flanges: 4000 8274566
Webs 4000 1,423,500
Stub: 4000 4353905

Effic

13,614,341
8,760,000
1,374,301

iency and buildability

6. Buckling capacity
X (major)

970

180

55

419

158
1500

0.14
8202

2734

7.Bending capacity

2ATEsW  mmé
10
7.0

curve o)

¥ (minor)
491
1]
55
530
%58
582.1
024
5227
2328

Property: W7

5. Section properties (effective)

Arex 84372
k= B9E-09
Iy 350E-09
2z 173E-07
2y 827TE.08
= 2861
g 2035
Sx 1756407
Sy
As
o 32E.07

MN

curve (o)

0.4
6228
2280

wh

pb- Nimen!
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NODE 5 | DESIGN ACTIONS FOR NODE 5/85 [GRIDS C1/D1 & C7IDT] REV 03 NODE LOCATIONS (VIEWED FROM OUTSIDE)
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Tekla
Drawing Model
|

Rhino

Transition Model
|
ANSA

Meshing
I
GSA Excel

Global Analysis Load Input
|

Nastran
Analysis

| |
D3 Plot Excel/VB

Stress checks Weld checks
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Longitudinal Force Along Weld

Lomgiuding berce )

Total Throat Size Along Weld

imance Alarg Weld [

Transwerse Force Along Weld

Mote:
For a double fillet weld the transverse force is calculated assuming a push pull action,
For a singla filet weld the transverse force is calcwlated assuming a prying action

Efficiency and buildability
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Sliding
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Managing movements
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AVAEL
shortening

Managing movements

A RU P ARUP

Stahilty model

Dead load
movement




AVAEL
shortening
+ sway

Managing movements

Dead load
movement

Progrem G8A Verskn 8.5 Copy b & Dasys 1085-2071
Tid-04 Sara




Original solution:

Pre-set the frame
(build out-of-plumb)
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Managing movements
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Original solution:

Pre-set the frame
(build out-of-plumb)
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Active
Alignment
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ARUP
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Sway to the north at end CS5 Sway to the north during AA3

8 8-

© [
) >
2 kL

7148 ——Measured Sway 7S ——Corrected AA sway
2 2 (20mm SR)

6 6 . -

—Arup Predicted ——Predicted final
Sway sway (22mm SR)

—

0 0
-0.080.040.020.020.0D.000.010.020.030.040.05 -0.050.040.030.020.0D.000.010.020.030.040.05

Sway (m) Sway (m)

Managing movements ARUP




Settlement profiles N-S (mm)
1

5
Distance south of gridline A (m)

——+— Gridline x1/1 ==+=-Gridline x3/3
==+==Gridline x4/5 —+— Gridline x6/7

Managing movements

Flank residual pre-set N-S
(mm)

Grids 3/5 residual pre-set N-

S (mm)

-10 0 10 20 30

Distance south of gridline A (m)

—+— Initial pre-set
—+— Gridline x1/1
—+— Gridline x6/7

= = Flank best fit line

10 20 30 40 50

Distance south of gridline A (m)

—+— Initial pre-set
—+— Gridline x3/3
—+— Gridline x4/5

= = Flank best fit line
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