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Project Vision

Garden on the Thames

Vv

New destination

v

Free for all

Vv

Horticultural excellence

v

v

Views of the river and city
> A new perspective on the city
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~Structural System
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Table 3: Estimated annual visitors for similar bridges/attractions

Esitiin;ated

~ Peak

Peak

Peak

Comparators  annual Visitors  Weekday  Saturday  Sunday
Blackfriars Bridge 4.1 million 15,000 8,000 7,000
High Line, New York 4.4 million 3,000-15,000 |18,000-20,000 -
Waterloo Bridge 4.9 million 17,000 14,000 12,000
Millennium Bridge 6.1 million 24,000 29,000 17,000
Tower Bridge 7.4 million 27,000 32,000 30,000
Hungerford Bridge -
fcriiside +southaide) 8.5 million 34,000 49,000 28,000
Garden Bridge9 7.1 million 27,000 30,000 18,000
















Trials and Mock-U
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Glass Bead Shot Peened

> Area "M" — Shot peened with 2.85-3.45mm
dia.

> Area "L" - Shot peened with 2.00-2.40 mm
dia.

.
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Plate

90-10 Cu-Ni Rolled bonded

2mm Cu-Ni everywhere except piers which have 5Smm Cu-Ni
Cu-Ni - R=300MPa, Rp ) > 100MPa

Cu-Ni - Elongation at failure =30%

Carbon steel plate 355-500MPa

v

v

v

Vv

v
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Structural System
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Soil Deck
Truss




Structural System
@)
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Plate Thickness <=65mm
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Structural Syste
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Structural System
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Garden Bridge Geometry - Soffit

Extruda soffit profils curve.

Extrusion direction is perpendicur
to bissctor of grid lines

| surface
Pier Satout Point —» _>
Pier Satout F
Rafer Drg No. GET-ARP-2Z-22-DR-AX-3090

O &} @] for dafintion of grid

Piar Satout Point

AX-30903 to 30005

Extrude grid ines vertically and trim surface

‘Refer Drg No. GAT-ARP-ZZZZ.DR-AX-30902 for
dofinton of dack selout cuve

Trim odg of sofft surface-
Referto Drg Ne. GET-ARP-2Z-22-DR-SX-
20002 for odge dotails
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Garden Bridge Geometry — Soil Deck
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Garden Bridge Geometry — Cones

ﬁp
é |
w \ CIRCUMFERENTIAL TRUSS
CTNO2 | SETTING OUT CONES
\ (SHOWN SCHEMATICALLY)
54

LITLI
CIRCUMFERENTIAL TRUSS SETTING OUT

SCALE 1:500
(GRIDLINE N37 SHOWN, OTHER GRIDLINES SIMILAR)
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Radial Radial Radial Circ. Circ.
Chords Diaphragm Bulkhead Chords Diaphragm




Octagon

Radial
Webs

Ring
Diaphragms

Skirt Plate

Shear Plates
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Results — Soffit Stress

ULS B | DNPSMy+ | Adv UB, closed | 1.1a: DL + LL + Cooling + Snow + (Current)
Entity: Stress (middle) - Thin Shell
Component: SE (Units: kN/m?)

500.0E3
450.0E3
400.0E3
350.0E3
300.0E3
250.0E3
200.0E3
150.0E3
100.0E3
50.0E3
0.0

Maximum 1.73055E6 at node 29376 of element 17412
Minimum 24.2713 at node 3497 of element 1002

oz e
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Results —
Soffit

Analysis: 002 Linear
Loadcase: 21:Test Loadcase (Copy 1)

Results file: S009_007 Nonlinear D~002 Linear.mys
Entity: Stress (middle) - Thin Shell

Transformation: Feature

Component: SE (Units: kN/m?)

500.0E3
ﬁ 450.0E3
400.0E3

350.0E3
300.0E3
250.0E3
1 200.0E3
150.0E3
100.0E3
50.0E3
0.0

Maximum 3.36792E6 at node 3180 of element 1159

Minimum 184,0T69asl5|f\:| 02%)71 5 of element 502

GARDEN BRIDGE



Results — Truss Forces

Analysis: 001 Test Analysis
Loadcase: 1:Test Loadcase
Results file: S009_016~001 Tast Analysis.mys
Entity: Force/Moment - Thick 3D Beam
Component: Fx (Units: kN)

2.0E3
1.6E3
1.2E3
200
. o
0.0
-400.0
-800.0
-1.2E3
-1.6E3
-2.0E3

Maximum 2. 91017E3 at node 1 of element 8118
Minimum -116.027E3 at Gauss point 11 of element 8

-  —ae
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Automation of Checkin

fl - ——Ht —a " Client / Project lobNo.  [SubRef  [No.
in ne! Garden Bridge 1499
SUBJECT Date Prep Check
Von Mises (Surface) Plot of Utilisation for Soffit Flanges - SOUTH 30/03/16 RUK BNCY
Circumferential Gridlines
00 | ox [ o0z [ o3 | 0a | os [ o6 | 07 | o8 | 09 | 10 [ 11 | 12 | 13 | 1a | 25 | 16 [ 17 | 18 | 19 | a0 | 21 | 22 | 23 | 2a | 25 | 26 | 27 | 26 | 29 | 30 | 31 | 32 | 33 | 3a | 35 | 36 | 37 | 38 | 39 | a0 | a1 | a2 | a3 | aa | as | a6 | a7 | a8 | as | s0 [ =1 | s2
.57
066 | 053 [ 055
2 | 072 | 074 ] 0es 3
068 | 073 i | 056 | 062 | os 2
[ osr 074 osa|o7a] 070 063
062 075 | o6a | 074 065
0.71 076 o7 foe2| 0ss 60
033 [ 073 071 ] 066 [ oes | ose £ [ 052 |
067 | 063 | 056 | 050 050 070 | 067
_0.56
063
060
[ 055
29 055 | 063
31 070
32 | 066
33
34 0.66 L .
3 056 | 060 | ¢ 057 | 054 0.52
36 I 58| 071 076 | 069 | nee 2 | o052
37 064 ] 072 [E 071] 062 ] o062 059 059 0se
T & i : 0T ) U B T e e |
39 066 | 063 072 [ors | o7a] 67| o6e | 066 | 072 | 06o | 065 [ 057 | 052 |
a0 063 | 061 073 061 | 069 | 059 | 058 | 063 | 058 | 055 | 052 | o1 065
a1 060 | 0.68 | 061 071 [ 070 E 0.63 | 053 | 059
a 059 [ 0.56 | os4 [ 053 [ 051 053 | 0.70
a3 060
a4
a5 [ 0.75 |
5
a7
48 7 |
[ sfoeo] T T
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Erection sequence
Stage 1

STAGE 1

sssssssssssssssssss

23
e - 33
=

Lo

SSSSS
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Erection sequence
Stage 2

STAGE 2

2.1 PLACE SEGMENT 2 ON NORTH PIER AND ON TEMPORARY

JACKS / TEMPORARY PIER AT NORTH PROP.
22 STRESS HD BOLTS AT NORTH PIER.

23 INSTALL SEGMENT 1 BY CRANE.
2.4 INSTALL TEMPORARY PIER 1 AND 2.

TEMPORARY TEMPORARY
66515 47840 PIER 1 PIER 2

DIRECTION OF REQUIRED
SEGMENT 1 RESTRAINT (SEE NOTE)

SEGMENT 2
60000 37080 ‘

TEMPORARY JACKING STRESS HOLDING DOWN BOLTS BUT LEAVE

ARRANGEMENT ~ CUPRONICKEL CLADDING JOINT OPEN

1. NORTH PROP IS SET LONGER THAN ITS FINAL REFERENCE STRESSED LENGTH TO ALLOW LATER INCREMENTAL JACKING OF THE NORTH PROP. AT STAGE 2
THE FORCE IN THE NORTH PROP IS ZERO UNDER UNFACTORED PERMANENT LOAD.

2. REQUIREMENT FOR TEMPORARY PIER AT NORTH PROP TO BE CONFIRMED BY CONTRACTOR.
3. WEIGHT, COG AND AS-BUILT FABRICATION GEOMETRY OF COMPLETED SEGMENT 1 AND 2 TO BE DETERMINED BY WEIGHING PRIOR TO DELIVERY TO SITE.

4, GEOMETRY OF BRIDGE CANTILEVERS TO BE SURVEYED AFTER STRESSING OF MACALLOY BARS. REACTION FORCE IN NORTH PROP TO BE RECORDED.



Erection sequence
Stage 3

STAGE 3
31 PLACE SEo

MENT 5 ON TEMPORARY PIERS IN THE RIVER AND AT THE SOUTH LANDING 29450 38290

‘ SEGMENT 5 BALLAST

;;;;; H

1. HEIGHT OF TEMPORARY PIERS IN THE RIVER AND THE SOUTH LANDING TO BE ADJUSTABLE VIA TEMPORARY JACKS/PACKERS.
2. BALLAST REQUIREMENT AT TEMPORARY PIER TO BE CONFIRMED.

3. WEIGHT AND COG AND AS-BUILT FABRICATION GEOMETRY OF COMPLETED SEGMENT 5 TO BE DETERMINED BY WEIGHING PRIOR
TO DELIVERY TO SITE.




Erection sequence
Stage 4

STAGE 4

4.1 PLACE SEGMENT 4 ON SOUTH PIER.

4.2 STRESS HD BOLTS AT SOUTH PIER.

4.3 MAKE WELDED CONNECTION BETWEEN SEGMENT 4 AND 5. NORTH
4.4 DISMANTLE TEMPORARY PIER 1. PIER

NORTH

PROP

DXDY DZ
RXRY RZ

72820

‘ SeomENT4
1

\

—_—

STRESS HOLDING DOWN BOLTS BUT LEAVE
CUPRONICKEL CLADDING JOINT OPEN

LEGEND :
©OG = CENTRE OF GRAVITY

FULLY CONTINUOUS

TEMPORARY —————— ~— WELD — SEGMENT 5 SOuTH

CONNECTION PROP
\ |
vl ! I
X

Srovor e ’% .

RXRY RZ

|
SEGMENT 5 FREE TO LIFT OFF TEMPORARY
PIER 1 WHEN TEMPORARY SUPPORT OF
SEGMENT 4 IS REMOVED
|

1. WEIGHT AND COG AND AS-BUILT FABRICATION GEOMETRY OF COMPLETED SEGMENT 4 TO BE DETERMINED BY WEIGHING PRIOR TO DELIVERY TO

SITE.

2. IN ORDER TO LIMIT SOUTH PIER BENDING MOMENTS, THE SELF-WEIGHT OF SEGMENT 4 MUST REMAIN SUPPORTED BY THE TRANSPORT BARGE
UNTIL THE TEMPORARY CONNECTION BETWEEN SEGMENT 4 AND 5 IS COMPLETE.

3. GEOMETRY OF BRIDGE CANTILEVERS TO BE SURVEYED. REACTION FORCE NORTH PROP AND TEMPORARY PIER 2 TO BE RECORDED AFTER

DISMANTLING TEMPORARY PIER 1.

neill



Erection sequence

STAGE 5
51 STRAND JACK SEGMENT 3A+38 WITH TEMPORARY LIFTING TRUSS.
52 MAKE WELDED CONNECTION BETWEEN SEGMENT 2 AND 34, AND BETWEEN
38 AND 4, LEAVING JOINT OPEN BETWEEN 3A AND 38.
53 TRANSFER LOAD FROM TEMPORARY LIFTING TRUSS ONTO BRIDGE
Jireingisiiog TEMPORARY
SEGMENT2 LIFTING/JACKING TRUSS ‘ SEGMENT 4

WELD
SEGMENT 38

1 \
e
DXDYDZ — XDV DZ
;;;;;; RXRY RZ T~ rrrme e
'WELD
SEoMENT A

[ I
1. WEIGHT AND COG AND AS-BUILT FABRICATION GEOMETRY OF COMPLETED SEGMENTS 3A AND 3B TO BE DETERMINED BY WEIGHING PRIOR TO DELIVERY TO SITE.

2. GEOMETRY OF BRIDGE CANTILEVERS TO BE SURVEYED. REACTION FORCE NORTH PROP AND TEMPORARY SOUTH LANDING PIER TO BE RECORDED AFTER
UNLOADING TEMPORARY LIFTING TRUSS.



Erection sequence
Stage 6

STAGE 6 4. ACONSTRUCTION LOADING EQUIVALENT TO A UNIFORMLY DISTRIBUTED LOAD OF 1.5 KN/M? APPLIED ANYWHERE ON THE DECK PLATE HAS
BEEN ASSUMED,
61  PLACE PERMANENT BALLAST OVER NORTH PROP TO ACHIEVE SPECIFIED FORCE AT TEMPORARY TRUSS PROVIDES LOAD PATH 5. ADDITIONAL MEASURES ARE REQUIRED DURING CONSTRUCTION TO CONTROL THE GEOMETRY AND TO ENSURE PERMANENT BENDING
NORTH PROP. APPROX. 400t REQUIRED. FOR TEMPORARY VERTICAL SHEAR ONLY MOMENTS WITHIN THE RIVER PIER ARE ACCEPTABLE. REFER TO GBT-FN-SUP-STR-REP-30100 APPENDIX G.
62 ADJUST LENGTH OF NORTH PROP USING TEMPORARY JACKS. (ARTICULATION SHOWN SCHEMATICALLY)

6. FOR THE STEELWORK PRECAMBER GEOMETRY REQUIRED TO ACHIEVE THE REFERENCE GEOMETRY AT COMPLETION REFER TO DRG NO.
34910. THE WITH THE. HOWN HERE.

PLACE BALLAST OVER NORTH PROP

DXDY DZ
IACK
iiiii et RXRY RZ

1. GEOMETRY OF BRIDGE CANTILEVlERS TO BE SURVEYED. REACTION FORCE IN NORTH PROP TO BE MONITORED.

2. THE LENGTH OF THE NORTH PROP IS ADJUSTED TO MAINTAIN ZERO FORCE IN THE PROP UNDER UNFACTORED PERMANENT LOAD. I I



Erection sequence
Stage 7

STA
71 s

SOUTH
PROP

1. JACKING AT NORTH PROP AND TEMPORARY PIER 2 REQUIRED TO ACHIEVE BALANCED CONDITION WITH ZERO ROTATION OR
BENDING MOMENT IN THE PIERS IN THE COMPLETED STRUCTURE.

. GEOMETRY OF BRIDGE CANTILEVER ENDS TO BE SURVEYED AT FREQUENT INTERVALS DURING SOIL PLACEMENT.

MONITOR REACTION FORCES IN NORTH PROP AND TEMPORARY PIER 2.

SOIL FILL MATERIAL PROCURED FROM SINGLE SUPPLIER.

EACH BATCH OF AS-SUPPLIED SOIL FILL MATERIAL TO BE DENSITY TESTED.,

VOLUME AND LOCATION OF SOIL PLACEMENT ON EACH CANTILEVER TO BE DOCUMENTED AND SUBJECT TO INSPECTION ON SITE.

o ;s w N



Headline Quantities

Steel 5,200 Tonnes

Roll bonded plate 1,700 Tonnes — up to 65mm thick
10,000 Tonnes of sail

65m long piles = 2,070m3

v

Vv

v

Vv

Piers and Pile caps = 1,760m3

v

GARDEN BRIDGE
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Summary

v

Iconic new bridge for Central London

Destination!

Durable aesthetically pleasing end structure

Novel use of roll bonded plates in exposed civil engineering structure

Vv

v

Vv

v

Complex geometry and structural behaviour

s . e
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