
How can our public infrastructure buildings adapt to climate change?
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Flooded Exterior

Flooded Exterior

Climate change has been increasing exponentially since the indus trial revolution in 
the 1800s. The temperature rise will lead to increased evaporation and therefore, more 
precipitation. An increase in precipitation and urbanisation will lead to more flash floods that 
will come faster and more severe.

12 13

Sheffields Elevation Interchange Flood Risk AreasSheffields Flood Risk Areas

the elevation of the land and the CUrrent areaS at riSk of 
flooding Correlate. the interChange iS SitUated in a valley 
whiCh inCreaSeS the riSk of flooding dUe to water rUnoff from 
the hillS. the CUrrent flood riSk ComeS UP to the edge of the 
weStern Corridor, PUtting the interChange at riSk.
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The Fat Cat Pub

Sheffields Rivers and Current Flood Risks

DATE: 25/06/2007

- Sheffield reCeived 3 monthS of rainfall in 36 hoUrS 
- aS Sheffield ConSiStS of 7 hillS, the water ran down to the areaS of lower elevation

- thiS led to the drainage SyStemS being overwhelmed and the river don’S bankS bUrSting

-thiS CaUSed Severe flooding leSS than 1 mile away from Sheffield interChange

- 1200 homeS were flooded, 13,000 PeoPle had no eleCtriCity and 3 PeoPle died

- thiS iS not the moSt CataStroPhiC flood that involved the river don aS in 1864 the dale dyke dam 
broke and reSUlted in 240 deathS and 800 homeS deStroyed

Sheffield Floods 2007

The WickerKelham Island Mueseum
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Climate  Change Timeline

Climate Change haS been inCreaSing exPonentially SinCe the indUStrial revolUtion in the 1800S. 
the temPeratUre riSe will lead to inCreaSed evaPoration and therefore, more PreCiPitation. an 
inCreaSe in PreCiPitation and UrbaniSation will lead to more flaSh floodS that will Come faSter 
and more Severe.

A Life Without Change

Speculative Future Timeline

Future Flooding at the Interchange

Research indicates that a 
combination of factors could 
cause severe flooding at Sheffield 
interchange in the future, 
including:
- inCreaSed magnitUde and SPeed of flaSh 
flooding dUe to Climate Change

- inCreaSing UrbaniSation will lead to more 
water rUnoff aS it Cannot be abSorbed by 
the groUnd, 
- there are Several riverS rUnning throUgh 
Sheffield whiCh Cannot natUrally exPand, 
therefore they flood aS they rUn throUgh 
largely PoPUlated areaS

-the loCation of the interChange iS in a 
valley whiCh will ColleCt the water 
- the interChange iS already on the verge of 
CUrrent flood riSk areaS and thiS will only 
inCreaSe with time

Future flood risk at sheffield interchange (Section ‘A’)

Future Flood Risk Close Up Section Line ‘A’
Present Day

2050

2080

Present Day
2050
2080
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Area of Concern

aS the CUrrent flood riSkS 
to the interChange are 
Coming from the weSt, i 
will be foCUSing my deSign 
aroUnd the weSt Corridor. 
however over time if the 
floodS ContinUe to riSe, then 
thiS deSign Can be adaPted 
to the middle and eaStern 
CorridorS.

Interchange Exterior Plans Current Flood Levels

Interchange Flood Risk Areas

the loCation of thiS hoUSe iS Prone to flooding when the thameS bUrStS itS bankS. when 
flooding oCCUrS thiS hoUSe will riSe in itS doCk-like foUndationS to avoid the floodwater. 
the StrUCtUre iS fitted with flexible PiPeS and CableS to allow aCCeSS to Clean water and 
eleCtriCity, therefore normal life Can ContinUe dUring the event of a flood. 

to ConStrUCt thiS tyPe of StrUCtUre, a large hole that waS 4m below the average water 
level waS exCavated. thiS hole woUld then be lined with reinforCed ConCrete. inSide thiS 
doCk, they formed a ConCrete box whiCh woUld be USed aS the baSement, thiS box woUld 
float when flooding oCCUrS. to keeP the home Stable large beamS (niCknamed ‘dolPhinS’) 
woUld keeP the home in PlaCe, aS well aS keeP the StrUCtUre in the right PoSition above the 
foUndationS.

The Amphibious House
Baca architects 
The Thames, Marlow, SL7 1QE, England

The Amphibious House - BACA Architects

The Amphibious House Docked Floating
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Floating Concept

Interchange Flooding Procedures Shelter
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Construction Concept

Interchange Flooding Procedures Shelter
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the better shelter - ikea foundation and UNHCR Concept

CUrrently, there are 45 million PeoPle in the world that have been 
diSPlaCed from their homeS dUe to natUral diSaSterS or ConfliCt. the ikea 
foUndation and the UnhCr have invented a flatPaCk refUgee Shelter 
whiCh Can be eaSily aSSembled in 4 hoUrS for PeoPle that have been 
diSPlaCed and ProvideS them with Safe, fUnCtional and dignified temPorary 
aCCommodation. 

theSe ShelterS have been deSigned So they Can eaSily be aSSembled and 
diSaSSembled withoUt the USe of toolS or Power. thiS Shelter ProvideS the 
inhabitantS with Power, a loCkable front door, inSUlation and ventilation.

The Better Shelter Model The Better Shelter

The Better Shelter

global warming haS a detrimental imPaCt 
on extreme weather eventS inClUding flaSh 
floodS. in the PaSt Sheffield haS SUffered 
devaStating floodS leaving thoUSandS of PeoPle 
withoUt Power and even withoUt a home. thiS 
devaStation will only get more freqUent and 
Severe aS global warming inCreaSeS. 

the CUrrent deSign of the interChange will 
reSUlt in it being an UnUSable SPaCe dUring 
timeS of flooding leaving the roadS UnUSable. 
therefore, the new deSign will allow the 
interChange to Serve and hoUSe the CommUnity 
dUring extreme flooding eventS.  thiS will work 
aS the interChange will doUble UP aS an evaCUee 
Centre onCe the interChange Site haS warningS 
for flooding. thiS Shelter will be for PeoPle 
whoSe homeS have beCome Unhabitable dUe to 
flooding. 

to Create a SPaCe whiCh iS habitable when 
flooding, the interChange will USe an amPhibioUS 
deSign where the arChiteCtUre iS mainly reSted 
on Solid foUndationS, however, in the event 
of a flood, the entire bUilding will float. 
the amPhibioUS arChiteCtUre USeS a ConCrete 
baSement in a ConCrete hole that will ColleCt 
water and Create bUoyanCy dUe to the denSity of 
the baSement. 

to avoid damageS CaUSed by theSe extreme 
weather eventS, the interChange will ComPaCt 
teleSCoPiCally into the main bUilding before the 
flooding. the fUrniShingS will adaPt dePending 
on the reqUired USage of the SPaCe. the ColoUr 
SCheme in the interChange and the evaCUee 
Shelter will have ColoUrS and materialS that 
are aSSoCiated with lUxUry to Provide the USerS 
with a SenSe of Calm and Comfort dUring thiS 
StreSSfUl time.
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Flooding Procedures

Flooding Procedures

1)  the interChange Staff reCeive CommUniCationS aboUt flood 
warningS. 
2) then the Staff will evaCUate the new eaStern Corridor, and 
redireCt PeoPle to the weStern Corridor, of the interChange. 
3)the railingS are lowered and PlUSh CUShionS are removed from the 
benCheS. they are Stored in the main bUilding. 
4) the folding doorS are oPened fUlly So the end wall doeS not get 
obStrUCted

5) they woUld then retraCt the SeCtionS into the main bUilding. 
6) onCe the Corridor iS fUlly retraCted Staff will CloSe the folding 
windowS, however, the bUilt-in doorS will remain UnloCked. 
7)the evaCUeeS will then be invited in. 
8) whilSt the evaCUeeS arrive Staff will UnloCk the doorS to the 
ShowerS and Change the bUS StoP SCreenS to the newS.
 onCe the CaPaCity of the Shelter haS been reaChed (or flooding 
haS SUrroUnded the weStern bUilding and PeoPle Cannot reaCh the 
aCCeSS PointS to the main bUilding) the doorS will be loCked.

Utilities

the eleCtriCity and water will be SUPPlied USing elePhant Cabling. 
thiS tyPe of Cabling iS flexible and Can extend to allow for a Change 
in the diStanCe when the bUilding riSeS in the event of a flood. thiS 
will allow evaCUeeS to have aCCeSS to Power and Clean water whilSt 
Staying in the Shelter.

Step 1 - Interchange Section (Section line ‘B’)

Step 2 - Flooding Procedure Section (Section line ‘B’)

Step 3 - Shelter Section (Section line ‘B’)

Section Line ‘B’
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Main Building Transformation

 Interchange Main Building  Section (Section line ‘C’)Section Line ‘C’ Shelter Main Building  Section (Section line ‘C’)
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Interchange Exterior

Interchange Exterior
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Interchange Ground Floor Plan

Interchange Ground Floor Plan
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Interchange Corridor Interior
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Interchange Ground Floor Main Building Interior

the main bUilding iS USed aS a 
SPaCioUS Seating area for PeoPle 
to wait for their bUSeS. hthiS 
area of the bUilding will hoUSe 
the Corridor ComPonentS when 
they are retraCted. the main 
bUilding iS the area that will 
float dUring flooding.
dUring the flood, thiS SeCtion 
of the groUnd floor will be the 
more Private SleePing area for 
refUgeeS - Providing 16 oUt of 33 
bedS.
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Shelter Basement Section
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Shelter Exterior

Shelter Exterior View
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Shelter Ground Floor Plan

Shelter Ground Floor Plan
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Shelter Basement Interior
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Shelter Ground floor  Interior
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