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ABOUT HAMMERSMITH BRIDGE DESIGN CONSIDERATIONS: DRIVERS AND CONSTRAINTS CULTURAL ANALYSIS ENVIRONMENTAL ANALYSIS TRAFFIC ANALYSIS: NEW ROUTES
L/~ Q 7 GQ A CURRENT WORKS The Hammersmith bridge is classified as a Grade |l structure. The northern entrance suffered from bus route changes -
/ / : ; % - Complete closure SOCIOPOLITICAL ANALYSIS Seven Grade Il assets were identified within 200 metres from the Air pollution the new bridge’s entrance is at Queen Caroline Street, as
/S ' \ - No public access of Mayor of London Local Community bridge. There are also 3 main conservation areas identified and The emission of toxic gases from the construction seen in figure 3. To accommodate for this development,
J 4 i%\ 7 G oot to Al pegestr;ﬁnsb?gd cyclists The reallocation of fund to support the residents during the The Richmond council consulted over 2700 residents to the Archaeological Priority Zones can also be seen in northern may contribute to the air pollution. A 'Garden Bridge' Worlidge Street and Hammersmith Bridge Road will now
& & S G SR e af\los: te ' git ", COVID-19 pandemic causes most tenders to repair the bridge to understand the importance of the bridge in their daily life. area of the bridge. Figure 2 shows the four proposed locations concept inspired by the Ta'biat Bridge in Tehran is be connected (which were unconnected previously).
Lnier?ﬁesb‘??ég’e' e be rejected. Priority is also given to other development projects, for the bridge that were considered. incorporated in the bridge design where small plants
such as Crossrail 2. e IR TR are grown to minimise the pollution.
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carried out and demonstrates the importance of having a time- bridge using buses s DI . 7 : t;gm?ge ZYS errtl O. et ;}I} ?e Wi |”etr (:rl;l grge Consequently, Worlidge Street will now only
e Repairing works were _ efficient bridge solution to overcome the situation. making buses as a R AR objects and contaminants that can pollute the river. accorpmodat(_e buses. As_ the southern entra.nce of L::e..d 3
X7\ |~ undergone for the restoration prioritised means of 1 R, 777895 Polluted water and contaminated liquids will be Caroline bridge ends in the same location as Bt §
A%Q Z sl ol ek ¢ ¢ brid ' | S S e treated first before being discharged into the river. Hammersmith Bridge’s, the bus routes and bus stops will A =vowron
i ransport for new bridge N in th i that redi | = oor ,
: ; : : staffs feel affected by the closure \C remain the same in that region. ] = s
Figure 1: Location of Hammersmith Bridge . . | B |
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Q ocated in the west of London PROBLEM STATEMENT Yo because they find it hard to 4, Noise pollution 38000 ™ Lomnnganall
*The suspension bridge is in London Borough of S i - - - ) B <
Richmond, linking Hammersmith (north end) & Barnes (south end) _ _ o _ travel to and from work Total of 79% of frequent Sound .dampenlng casing are installed on machlnes 36000 , : B e
The development of microfractures in the existing bridge were users of the bridge to avoid noise pollution during construction. Low 24000 I = e 3 New Routes emerding from Caroline Bridae
Grade II* listed bridge detected by ultrasound sensors which have been installed in place with 47% of daily users 3 izl noise paving materials and roadside noise barriers 9 : ging 9
A *This bridge was constructed in 1984 to cater traffic of horses companies feel that the bridge and 32% of users who S B are included in the design to minimise noise during ¢ 32000
and carts during the Victorian Era. Further propagation of microfractures in the bridge closure deteriorates their indicate as ‘often’ usage Ce——— its service life. S 30000 CONGESTION CHARGE
) : footings caused by persistent heatwaves in 2019. Thus, annual turnover Fi . : : :
: : gure 2: Considered bridge locations .
s Tl?e WeakleSt br'd:e '"tL‘;n::m . - the damage of the bridge pedestal becomes more severe. because sales are likely to 28000 Figure 4 shows the expected number of cars the
==  ‘ltcanonly support up o 7.5 tonnes, which is approximately bridge is to experience per day with and without a
around 22,000 cars and buses daily. The bridge pedestals are made of cast iron, a brittle material, that decrease from less customers 26000 congestion chaf')ge. . i
_ _ imposes higher risk of sudden collapse. Rowing Council 24000 . - .
Numerous refurbishments and closure since 1990s . ) The bl’ldge Closure haS Signiﬁcantly disrupted the ﬁnanCiaI STANDARDS & GUIDELINES USED . . . 2020 2030 2040 2050 2060 2070 The CongeStlon Charge will qlscourage car u.Se (aS Only prlvate C.:ars are
N -Due to bombing, maintenance issues and structural hazards. Fulham and Hammersmith council announced the full _  th _ A | : ; h BS EN 1993-1—1 Design of_cross_ and main girders Year affected) and promote public transport, cycling and walking. With a range
A -The bridge has suffered overloading of vehicular traffic thatit ~ closure of the Hammersmith Bridge on 13" August 2020, 't?]COIan y tOR ° ?gg?g Cgut?fl fe nntu; mais“cllet evbe e SUC” ZS BS EN 1990-1—1 Actions on structure BS EN 1993-3—4 Road traffic actions on bridge e Cars per day Cars per day with cong. Charge of £1 to £3 per car crossing, the money raised from the congestion charge
was not originally designed for. since there is possibility of hidden cracks remaining in the Trﬁs f‘l’fr‘thef_"’;reng chrr:s th: nergg ofaﬁ:vinz aosafz Tj:gete?m BS EN 1991-1—1 Application on bridge design BS EN 1993-1-11 Design of cables can be reinvested back for the bridge’s maintenance, with an approximate
bridge as it was poorly maintained over the years. - : - : : : : BS EN 1992-1—1 Design of pylons, columns and deck BS EN 10264-3 Design of cables Figure 4: Expected cars per day in Caroline Bridge £9 million made from just charging £1 per crossing.
% Currently, the bridge is indefinitely closed for all vehicles, (rating scale from zero impact to severe impact) bridge solution to reopen the river traffic. 9 Py
@ pedestrians, cyclists, and river traffic due to safety concerns. The chain links of the bridge are weak in sustaining the bridge.

BRIDGE ELEVATION AND PLAN VIEWS,

S 7T T HIGHER VERTICAL CLEARANCE AND CONNECTION DETAILS
ACCESS POINTS The deck slab of the Caroline Bridge will have a 1
2 A vertical clearance of 8 metres from the river
< \ surface, allowing for better travel for boats. Caroline Bridge is a ZO—metre—wide structure thqt will accommodate the following:
p?rotlihne Eridge is pI’OfIOSGd .tCJJ(. integrzte ‘13 % DECORATIVE CUPOLAS i ! "'»\ : :¥x2 f?—_r;neettrfIgigsigrlavne;(i)gzpiggh(%grbrioetrzZlgzsgtrip garden
|(r:10t Ie site ytcr;]onnecalngQ exis |n% roall_ S, The decorative cupolas that originated from i 058 section of - Two 2.0-metre bike lanes
S,?S etnau t(I'?OUTh) abn'd Heen taro wge Hammersmith Bridge are reused to finish the : - Two 3.7-metre road lanes @
ree (nor_ )- The bridge runs a an o aesthetic look of the pylon towers. -
metre vertical clearance from the river 5 Additional notes:
water surface, hence 4.4 metres above - Vehicle crash bgrriers are iostalled between road lanes and footpaths, to prevent collision
street level. Each entrance is elevated from W— between the cyclist, pedestrian and the cables. | .
street level with the following slopes: 7% ;)Ftor safe:[t%/ ptérposlesland to p(;et\;]ent t?ﬁ <|:oI|I|S|on ber:\'/lveen;hle bndgﬁ Eser;, curbs 'aret b||UIS [l |l -~
_ . . / etween the DICyCle lanes an e venicle lanes, wnile venicle cras arriers are installe
:):iZISIOpe for road lanes (vehicle and : /§ SOUTH ENTRANCE to separate the cyclists and pedestrians.
! e lanes) ) ; Legend Caroline S - Adequate lightings and signages are placed between the barriers to ensure safety at m %
- 1:12 slope for pedestrian footpath / — st Queen Caroline Street night. J_ P
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_ \ -é::- _ d . ;// 7 With the ever-growing developments in the area, Caroline Bridge rises to become the next o7 T , T
‘ i : _/ M remarkable landmark that physically and architecturally connects Hammersmith and Barnes 0 ELEVATION OF THE DECK SLAB WITH DIMENSIONS 0 .
/ 2 '%.‘- districts. Without compensating any heritage significance, the newly designed bridge combines PILE FOUNDATIONS Q/@ _
2 the eclectic character of Hammersmith and the suburban ambience of Barnes to complement Each of the pylon g
NORTH ENTRANCE each other in the integration of modernity with history. tower is supported N
by a foundation © o o o
. _ _ Castol . , : The superstructure of Caroline Bridge embodies a contemporary outlook with its clean facade and consisting of 16 2 -
Figure 6: 3D Model of the north entrance Figure 7: 3D Model of the south entrance astelnau _ 4 provokes tribute to history with decorative embellishments that pays homage to the legacy of the  %ed piles, A ? ¢ Y ¢
ak > Hammersmith Bridge. The design creates an auditory experience that allows users to appreciate N S
. : The south entrance of the bridge will be connected ‘tp? the experience whilst looking out to River Thames. Clion of oo fou°
,-[Lhe no(;th fethrance gf thf bngtge |ts Iohcatedthat to Castelnau. The road lane will curve towards the < ? Ao connectio, o
. _ed end o ue”er|1t 3:0 |r][e t reet where the alignment to provide a smooth navigation for the I: The addition of an iconic structure will be an enhancement to the existing skyline, yet allow com- _nection ’ &
rldge runs paraflel to the street. vehicle and the bike users. £ [~ ‘muters to travel between the 2 districts efficiently. e ©
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ROAD FINISHING & PAVEMENT DESIGN
A total surfacing thickness of 145mm for the pavement
design. Pavement is designed to support 128 million
@ standard axels (msa) of traffic. T
USER SAFETY SECURITY wa] | |
Pedestrian footpath is distinctly separated from Traffic loading of 128 msa g X A 250
the road and bike lanes with vehicle crash M e WD ‘
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experience while enjoying the river view. BELVEDERE FOOTPATH & Binder course: 75mm of DBM125 |
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PEDESTRIAN RAMP

A 2.8-metre wide belvedere footpath that juts out Concrete deck slab

the sides of the pylon towers. 1:12 sloped ramp for
/ pedestrians with a seamless, natural progression
~ onto the bridge from street level.

lanes and footpath. Encourage planting of low growing
shrubs that is easily maintained and enhances a
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Waterproofing layer 20mm of APL
Figure 8: Plan view of the north entrance Figure 9: Plan view of the south entrance
. - Installation of ladder deck DURABILITY
LOAD PATH CONSTRUCTION SEQUENCE 2 LU OGS s]ab as a sealing cap at the bottom of 1. Cantilever construction begins by installing the main and cross : : SUSTAINABILITY COSTING £5831.563.36
the cofferdam. Concrete is poured and anchored to the bored : : , : Fire resistance The vision behind Caroline Brid | t hasi 831,563
: i : : : : : irders at 'Segment 0' where the pylon is located. N : e vision benhind Laroline briage places great emphasis on
The construction procedures are divided into six main stages. It is piles. 9 Fire risk is less acknowledged on bridge structures compared i i i - |
timated that the brid b leted in 28 th =n _ _ : creating a structure that is socially, economically and
estimated that the bridge can be completed in 2o months. 6. Installation of pile cap to support cranes and machines when | 2 The ladder deck on to buildings. However, the sever::cy can still cause substantial environmentally sustainable. A lot of consideration has been given Majority of the cost is
installing the pylons. each side of Se damage to the bridge such as fire induced creep and local to this aspect during the design phase to include sustainable from the production and
. L gment : : - e P g gn p Y
Surface and subsuriacelinvestgation _ _ 0 are installed so that buckling. Strategies to mitigate fire risk includes: aspects in the project. Stated below are some examples of installation of materials
Site investigation is carried out to study the soil properties Sy sustainability features incorporated in the design. (approximately £24.6mil).
and 'geolggy of the area. .When it is ready for construction, e 1. Fire insulation in steel members Whilst ~ labour  COStS g4 628.400.54
warning signs and road barriers are put up for safety. 3 Connection work Cementitious sprays to reduce the thermal totalled to £5.8mil, hence -
' : conductivity of steel the total budget of the
Construction of foundation S g'rders . cl e s 22 e, Labour Non-Labour cost
1. Piled foundations are installed. Drilling auger machine is ladder deck s carriec o i
used to bore into the soil until it reaches the rge ui?ed depth ot e e Ees sl 2. Adequate thickness of concrete cover . Fgure 16: Breakdown of total costs
. el e [ et St o R e pth. ; holds the deck in place. To protect steel structure from being exposed to Instaiment of bat Strip garden
2o izl ol U itz elieil pliss elier @rhien el fire and high temperature & bird boxes in between road Breakdown of the non-labour costs can be seen in figure 17. It is
into the soil by using a vibrating hammer. Figure 14: Installation of ladder deck bridge deck & footpath important to note that this budget will be recouped over a period of
= Installation of precast slab and stay cables Corrosion resistance by the money obtained from the congestion charges in a period of
iR Figure 12: Installation of pile cap 1. Precast slab and in-situ concrete are installed on the ladder 3 to 4 years.
i deck.
Tension Szl Installation of pylon segments
Fiqure 10: Load path Campmsson Cranes are used to lift the pon segments to its final position. 2 Cables are connected to LED lighting Congestion Comfortable 6. Road Finishing
transfer weight from the Chemical erosion of metal that is mostly influenced by time of system powered charge to and safe 6. Installation of precast slab an stay cables
deck to the pylons and to wetness and exposure to atmospheric pollutants. Chlorides by solar panels reduce traffic experience

the foundation.
3. Crawler crane is used to
place the deck slab near the

and sulphates react with steel to form corrosive soluble salts. 4. Installation of ladder deck _

. . 3. Installation of pylon segments
1. Apply barrier coating i ylon seg

abutment. Protective paint 2. Construction of foundation
Figure 11: Construction of foundation Durable & locally Prefabricated
. 1. Surface and subsurface investigation
3. A temporary bridge is constructed to allow workers Figure 15: Installation of precast slab and stay cables 2. Apply waterproofing/sealer membrane sourced materials structural components
to access the cofferdam. The bridge can support low to medium Road finishing Between deck slab and driving surface to avoid £0 £3,000,000  £6,000,000  £9,000,000 £12,000,000
loads such as concrete mixer and excavators. The finishing starts off with road pavement. Street lighting will be water seepage Figure 17: - Breakdown of non-labour costs

4. Dewatering and excavation of materials within the
cofferdam.

installed, and green space will be created to enhance the landscape
and improve the users' experience.

Figure 13: Installation of pylon segment



