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Wall raising with glass —
|FLOATING HARBOUR | floodwall/parapet in phase 2
; Made ground reinstated, —
Facing Downstream terracing back to original level
3000 mm 3000 mm 3000 mm

+10.80 mAOD Phase 1
Defence Level

A 4
— +10.08 mAOD Phase 1
New reinforced concrete Defence Level
flood defence with Brick
facing built in phase 1 S"\ Ta-
LT P
2 ide strio f ti 500 mmql -
m wide strip for operations — +9.08 mAOD 150 mm
2 and maintenance 1} - v
2o00mm P [T T T T PN o
+8.20 mAOD Average Ground Level I R e e L e :|| ] | ||| ||| || | - 150 mm A48 m +8.33 mAOD
Of The Knuckle +8.28mAOD |1 R —_'f:&—_—_—_— |_.|_|_|_ vy
v p s . » >
111 e Y I Y e v
— & 2000 mm
Y
\ 4 N
RIVER AVON .
& Small concrete retaining wall
A to maintain terracing
3 o
S
A
IS
Further investigation . 200mm Piles down to competent
required prior to . diameter bedrock level with min 1500mm
] detailed design concrete piles socket embedment length
a with 55mm
e diameter steel High levels of utilities:
' rod in centre telecoms and electricity
o
4
DEFENCE SECTION 24
Notes:
01. Max defence height 2.7m - 7
02. Proposed tree planting, seating areas, raised beds Pro.Ject Title
not shown. See landscape section A. Bristol Flood Strategy Scale at A3 - Arp Job No
63 St Thomas Street 1:50 285982
Bristol BS1 6JZ Role
Tel +44(0)117 976 5432
Fax +44(0) 117 976 5433 Suitability
www.arup.com
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Client Drawing Title
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Assume bridge structure to be waterproof
and remedial works to listed structure to
extend to design life of flood scheme.
] |CUMBERLAND BAS|N| Potential to increase structural capacity to
increase accessibility to knuckle . .
i BRUNEL  Approximate bridge parapet level
Facing Upstream SWING +10.88m
Raise swing bridge
BRIDGE
by 0.4m i .
h 4 Approximate bridge deck level +9.6m
] \ Temporary props - condition unknown
% imate top of Brunel Dam|
Bridge to be supported +6.4m
by encasement
2
uE: River Avon
< (Level varies)
A}
Estimated silt level
(variable)
- Encase existing
structure in concrete.
Assume existing
structure takes no
additional load.
Potential for silt to return
3 after construction —‘_L__—
High level of utilities:
telecoms, electric and gas
DEFENCE SECTION 25
8000mm 8000mm
4
Assumed envelope of foundation structure to prevent overturning and/or sliding of
encasement. Could be piled foundation or mass concrete footing. Area ~8m wide DEFENCE SECTION 25
either side assumed as encroachment for construction and/or permanent structure.
Notes:
01. Max defence height 0.41m. Project Title
ARUP Bristol Flood Strategy — —
t }
63 St Thomas Street caea 1:150 1P -ob o 285982
Bristol BS1 6JZ Role
Tel +44(0)117 976 5432
Fax +44(0) 117 976 5433 Suitability
www.arup.com
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Legend: Defence Section 25
. o011 04/12/23 For Information MC
New Construction — Name
Existing — Rev Date. Description By | chkd | Appd | Auth 285982-ARP-XX-DR-CIV-202

-

Do not scale

©Aup



A3 A ]

FLOODWALL BEHIND
1 BOND D WAREHOUSE

Facing Downstream

EXISTING
WAREHOUSE

Glazing top

5m

+10.80 mAOD Phase 2 Defence I
Level L

+10.30 mAOD Phase 1 Defence h 4
Level

+8.80 mAOD Ground Level ¥

River Avon
(Level varies)
Drain in fill layer, including
non-return valve
Existing riverside

22

\— Estimated lowest door threshold of
warehouse @9.6m

0.4m thick reinforced concrete
pre-cast wall - 2% reinforcement

Compacted fill - average 1m depth

0.6m deep capping
beam cast in situ - 4%
reinforcement.

450 diameter CFA with 3% reinforcement. 3m spacing.

masonry. Depth and g Rock socket length of at least 3m into intact rock
condition unknown -// (anticipate to be ~18m below ground level at western
’/“, end decreasing as section moves east)
/ |
0.5m | 1m | 1m | 0.5m High level of utilities:
Small diameter (~170mm) steel diven pile. Rock T T T telecoms, electricity
socket length of at least 3m into intact rock (Including HV) and water
(anticipate to be ~18m below ground level at
4 western end, decreasing as section moves east). 3m
Assumed to have at least 300kN capacity.
DEFENCE SECTION 27
Notes:
01. Max defence height 2.40m Project Title
ARUP Bristol Flood Strategy — —
cale at . rup Job No
63 St Thomas Street 1:100 . 285982
Bristol BS1 6JZ Role
Tel +44(0)117 976 5432
Fax +44(0) 117 976 5433 Suitability
www.arup.com
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Client Drawing Title
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Reinforced concrete pre-cast
NTERFACE WiTH unit - 2% reinforcement
1 CHOCOLATE PATH
E).('Stmg herltage_e railway Shared cycle and footpath
- raised and detained
Facing Upstream
Glazing
- Railing with integrated lighting
+10.85 MAOD Phase 2 level W
+10.29 mAOD Phase 1 level ¥_ . /
sl I : &
NI 2 e
2 +8.40 mAO% S B A . DR Reinforced concrete pre-cast
I=Ih - 20 H
CUMBERLAND ROAD ‘ ; /_ wall - 2% reinforcement
E A4
s s :
T Reinforced concrete pre-cast | /£ 3m 2m g 2m m \__3m € Existing wall rebuilt to match
wall - 2% reinforcement - 3 existing depending on condition
» o
: 0.4m
) . Compacted fill .
High level of ufilties: v Existing wall retained. Minor
3 Underground telecoms, - repairs as necessar
electricity (including HV) q - P Y
and gas 600 di ter CFA with 3% reinfi t. 3 i / k
iameter wi % reinforcement. 3m spacing. - . .
Rock socket length of at least 3m into intact rock < L River Avon (Level varies)
(anticipate to be ~18m below ground level at western :
] end decreasing as section moves east) °
///
1 : X Drain in infill layer including
" . non-return valve
Small diameter (~170mm) steel diven pile. Rock -
4 socket length of at least 3m into intact rock 1 ) 1
(anticipate to be ~18m below ground level at DEEENCE SECTION 28
western end, decreasing as section moves east).
Assumed to have at least 300kN capacity.
Notes:
01. Proposed tree planting, seating areas, raised beds Project Title
not shown. See landscape section B. ARUP BriJStO| Flood Strategy
02. Maximum defence height 2.55m. Scale at A3 1100 Arup Job No 285982
63 St Thomas Street '
Bristol BS1 6JZ Role
Tel +44(0)117 976 5432
Fax +44(0) 117 976 5433 Suitability
www.arup.com
Rev By Chkd Appd Auth
Client Drawing Title
Bristol City Council Interface With Chocolate Path 011 I5ae Date Date Date
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4000mm Metrobus Bridge is on a
Ph > Def Level { skew between
_ ase c Detence Leve 2000mm approximately 2m
1 BATHURST BASIN +10.88mACD W (Western End) and 4m
(Eastern End) from the
Facing Downstream tip of the Bathurst Dam
Existing ground level of lock
v +8.48mAOD
River Avon
(Level varies) Yy
Girder soffit level of the
Metrobus Bridge varies
2 between 9.22mAOD
Estimated silt level (Western Abutment) and
(variable) 8.77TmAOD (Eastern
4000mm 4000mm Abutment)
— Potential for silt to return
after construction Potential for silt to return
High level of utilities: XIS after construction
water, electricity and gas Al
3 700Qm
2
[ Assumed envelope of foundation
i SE— structure to prevent overturning and/or
sliding of encasement. Could be piled
- foundation or mass concrete footing.
Area ~8m wide either side assumed as
COMPETENT encroachment for construction and/or
STRATUM
permanent structure.
4
8000mm 8000mm
Notes:

01. Max defence height 2.48m.

02. Founding depth of proposal is dependent on future
ground investigation findings.

03. Drawing is only indicative of the proposed concept.

Legend:
New Construction
Existing
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Raised wooden/composite =
| COMMERCIAL ROAD | boardwalk required where

Facing Downstream

relative height difference >1m

Defences raised
with glass floodwall

+10.21 mAOD Phase 1

— Steps down to ground level
where there are not trees

+9.83 mAOD

+10.93 mAOD Phase 2
Defence Level

S 4

+9.40 mAOD Defence Level W Promenade Level
Average Existing Ground Level
) 4 Hp: .
5 CYCLE ROAD
2 : PATH
Brick facing on defence wall -
Fr i : Compacted fill - average 1m
N depth
River A 0.4m thick reinforced concrete - P
iver Avon o rei o
pre-cast wall - 2% reinforcement
(Level varies) Y : L . .
- E Drain in infill layer including non-return valve
o
E . \ 0.6m deep capping
g N beam cast in situ - 4%
- \ reinforcement.
3 1 I
Existing riverside / A f 450 diameter CFA with 3% reinforcement. 3m spacing.
masonry. Depth and - [ Rock socket length of at least 3m into intact rock
condition unknown ] /-/' (anticipate to be ~18m below ground level at western
k»/ N end decreasing as section moves east)
> .
)
0.5m | 1m | 1m | 0.5m . I
Small diameter (~170mm) steel diven pile. Rock 1 1 1 High level of utilities:
socket length of at least 3m into intact rock teleco'ms', watgr,
. (anticipate to be ~18m below ground level at electric (including HV)
western end, decreasing as section moves east). 3m and gas
Assumed to have at least 300kN capacity.
Notes:
01. Max defence height 2.13m. - 7
02. Existing avenue trees to be retained or replaced ;@JetCtngle d Strat
pending arboricultural assessment. See landscape ristol Floo rategy Scale at A3 - Arp Job No
section C. 63 St Thomas Street 1:100 285982
Bristol BS1 6JZ Role
Tel +44(0)117 976 5432
Fax +44(0) 117 976 5433 Suitability
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CLARENCE ROAD
Facing Downstream

River Avon
(Level varies)

Raised wooden/composite
boardwalk required where
relative height difference >1m

Defences raised
with glass floodwall

+10.25 mAOD Phase 1
+9.0 mAOD Defence Level
Average Existing Ground Level

A 4

Steps down to ground level
where there are not trees

+9.70 mAOD
Promenade Level

v

2.04m

Brick facing on defence wall

¥y

0.4m thick reinforced concrete
pre-cast wall - 2% reinforcement

Existing riverside
masonry. Depth and
condition unknown

CYCLE ROAD

PATH

Compacted fill - average 1m
depth

Drain in infill layer including non-return valve

0.6m deep capping
beam cast in situ - 4%
reinforcement.

450 diameter CFA with 3% reinforcement. 3m spacing.
Rock socket length of at least 3m into intact rock
(anticipate to be ~18m below ground level at western
end decreasing as section moves east)

+10.82 mAOD Phase 2
Defence Level

S, 4

—
. . . 0.5m im | 1m 0.5m
Small diameter (~170mm) steel diven pile. Rock ! ! ! High level of utilities:
socket length of at least 3m into intact rock telecoms, water, electric
(anticipate to be ~18m below ground level at DEEENCE SECTION 32 (including HV) and gas
western end, decreasing as section moves east). 3m
Assumed to have at least 300kN capacity.
Notes:
01. Max defence height 2.42m. - 7
02. Existing avenue trees to be retained or replaced ;ro.JetctIT’lélle d Strat
pending arboricultural assessment. Proposed seating ristol Floo rategy
N Scale at A3 1:100 Arup Job No 285982
areas and alternative broadyvalk arrangements not 63 St Thomas Street -
shown. See landscape section D/E. Bristol BS1 6JZ Role
Tel +44(0)117 976 5432
Fax +44(0) 117 976 5433 Suitability
www.arup.com
Rev By Chkd Appd Auth
Client Drawing Title
Bristol City Council Clarence Road 011 I5ae Date Date Date
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Defence set back to avoid =
vegetation removal
[CATTLE MARKET ROAD|
1
- Proposed realignment of Cattle Market Rd to
Facing Upstream prevent damage to vegetation
Glazing
— W +10.79 mAOD Phase 2 Defence Level
& @ | — W +10.12 mAOD Phase 1 Defence Level
2 -
O n . ¥ +9.5 mAOD Ground Level
Road surfacing MBI
) A 0.4m thick reinforced\concrete )
= Compacted - pre-cast wall - 2% reinforcement v_ River Avon
fill - average ) (Level varies)
1m depth .
. Drain in infill layer including
High level of utilities: telecoms, : } non-return valve
3 electric (including HV) and gas N . \
(including medium pressure) b \ 0.6m deep capping
E \ beam cast in situ - 4%
i “ [ reinforcement.
Lo " i
. . . 1 ’ 450 diameter CFA with 3% reinforcement. 3m spacing.
- Small diameter (~170mm) steel diven pile. Rock f Rock socket length of at least 3m into intact rock
socket length of at least 3m into intact rock . (anticipate to be ~18m below ground level at western
(anticipate to be ~18m below ground level at | 3 K end decreasing as section moves east)
western end, decreasing as section moves east). . !
Assumed to have at least 300kN capacity. 9
L] = L]
4 0.5m ] 1m] 1m| 0.5m
3m
Notes:
01. Max defence height 2.79m. - 7
02. For additional details of proposed realignment see ARUP g:ijsetcc;-rgli)od Strategy
landscape section F. Scale at A3 1:100 Arup Job No 285982
63 St Thomas Street '
Bristol BS1 6JZ Role
Tel +44(0)117 976 5432
Fax +44(0) 117 976 5433 Suitability
www.arup.com
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Client Drawing Title
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GREENWAY
1
Existing buildings and structures Existing buildings and structures
not relied upon as flood defence not relied upon as flood defence Facing Upstream
structures structures
Existing structures, foundation Existing structures, foundation
unknown unknown
e — e
I | | T IT | | T
I —— N B ——
I — — i_Min separation from | N ——— i—Min separation from
| existing structures | existing structures
2 o —— | S —— | Assumed min existing path
10.92 MAGD Phase 2 N N M 200 mm Assumed min existing path width 10.92 MAGD Phase 2 T T T 4 200mm width
+ +
oem ase o e 400 mm Approximate min path width after 2o ase T , 400 mm Approximate min path
Defence Level N I 4 Defence Level T T 1 1 pp p
v S EN E | 1500 min flood defence is installed S EN N . 3100 mm width after flood defence
— i1 — — 1 T is installed
+10.25 mAOD Phase 1 I B e 900 mm ; ; ; +10.25 mAOD Phase I 2500 mm /
oot Lovel . AR ot — ~ 2500 mm Min path width with Defence Level NN o S e e
= etence Leve A\ 4 —_——_—_——E I cantilever extension T
2% 2%\
+9.0 mAOD Average +9.0 mAOD Average [
Ground Level Ground Level
Reinforced concrete ,%/
cantilever extension to path 7
s N inf g (additional piles may be N inf g
ew reinforce ew reinforce
concrete flood needed) concrete flood 200 mm .
defence wall River Avon (Level varies) defence wall :'\I’_lverlAvor_m )
evel varies
River embankment assumed
to be sloped at 45°
» Front pile installed at angle
Piles down to competgnt of 15° to vertical Piles down to corppetgnt River embankment
bedrock level with min bedrock level with min assumed to be sloped
5000 mm socket 5000 mm socket
at 45°
embedment length embedment length
4 Front pile installed at angle
High level of utilities: of 15° to vertical
DEFENCE SECTION 35 (FCERM LEVEL AND. telecoms, electric and gas DEFENCE SECTION 35 (ECERM LEVEL AND
MIN INDICATVIE PATH WIDTH) MIN INDICATVIE PATH WIDTH)
Notes:

01. Max defence height 2.62m.
02. Proposed landscape options not shown, see
landscape sections G/H.

Legend:
New Construction
Existing
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|NETHAM LOCK - NEW CUT SIDE
1
" ’ - Allowable distance to
Facing Upstream Ac_ijacent buildings adjacent buildings TBC
(in some areas)
=] Secondary concrete
attachment for Phase 2
+11.20 mAOD Phase 2 Defence Level ¥ __ ___ * _—— —
+10.50 mAOD Phase 1 Defence Level ¥ ___ ___ N — — |
2 ]
AR <
g 4 &
: .
+9.10 mAOD Average Ground Level A 4 L%
\— Reinforced concrete
capping beam
Limited width pPing
in places
Tidal water
3 level varies
S v
Q %
Condition of existing sheet piles I ®
may allow retention pending
further structural investigation ) )
Approximate river
— tidal flats level
Existing sheet pile wall
(bottom level unknown) AZ 18-800 new
sheet pile wall Z
High level of utilities, E—
4 telecoms, electric
(including HV) and gas
Notes:
01. Max defence height 2.40m. Project Title
ARUP Bristol Flood Strategy — —
t }
63 St Thomas Street caea 1:100 1P -ob o 285982
Bristol BS1 6JZ Role
Tel +44(0)117 976 5432
Fax +44(0) 117 976 5433 Suitability
www.arup.com
Rev By Chkd Appd Auth
Client Drawing Title
Bristol City Council Netham Lock - New Cut Side 011 I5ae Date Date Date
Legend: Defence Section 43
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1 NETHAM LOCK -
FEEDER CANAL SIDE
Facing Downstream
_ Phase 2 height
— added on top.
. — Connection TBC
Adjacent buildings i
(in some areas) ——
foundations unknown T :. : ] +11.66mAOD Phase 2 Defence Level
2 = — £ v
N S +10.91mAOD Phase 1 Defence Level
e LI A 4 5
I : I : Il +9.50mAQOD Average
1 Ground Level
I :I : 1 !
1 ]
—  — In river pontoon/jetty structures Feeder Canal
FEEDER ROAD v (level varies) level varies
Potential drainage needed %
3 \’W_\”
&
r < Variable ground level in Feeder Canal
High level of utilities:
telecoms, electric
(including HV) and gas
- Build on line of existing wall
4
750mm diameter reinforced
concrete contiguous pile wall
Notes:

01. Max defence height 2.66m.

ARUP
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Bristol BS1 6JZ
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FEEDER ROAD

Brick facing or other suitable
cladding to be included
Defences raised with glass

floodwall . . . .
] Drainage in wall including non return valves. Interface
with existing highway drainage
6.0m R 2.0m 1.5m
+9.21 mAOD Phase 2 Defence
+8.76 mAOD Phase 1 Defence Level
- Level . 4 Adjacent buildings (in some
2 +7.90 mAOD Average Existing \ 4 areas) foundation unknown
" Ground Level
. W +7.20 mAOD Approx. Ground
RAISED B Level at Ba$ofthe Wall +6.60 MAOD Approx.
ROAD Yore . Riverbank Level  +6.10 mAOD Typical
B . 4 Harbour Water Level
o —
Approx width of -
existing foot and El [-4 Approximate river tidal flats
cycle path 2 levels
3 g |. 9
ol |- |
8 | |
= |-
: |
- |
_-° 450mm diameter reinforced Existing wall retaining grassland |
. concrete contiguous pile wall |
" &
— N I
. |
= .
X
4
Notes:
01. Max defence height 2.01m. - 7
02. For additional details of proposed landscape ;ro.JectIT}l;IIe ds
changes see landscape section I. ristol Floo trategy Scale at A3 - Arup Job No
63 St Thomas Street 1:100 285982
Bristol BS1 6JZ Role
Tel +44(0)117 976 5432
Fax +44(0) 117 976 5433 Suitability
www.arup.com
Rev By Chkd Appd Auth
Client Drawing Title
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SHIREHAMPTON Facing Upstream RIVER AVON
1
Existing trees to remain
Grassed embankment —
constructed as flood defence
2
3m crest
3
Existing access track +10.32 mAOD Defence Level
behind properties 1 Vv
A 1 ==l |:: T +9.70 mAOD Average Ground
_ 3 Sl=N=N=l=1= W _Level (Varies)
SPORTS
PITCHES
. Low level of utilities: electric
Notes:
01. Max defence height 1.12m. Project Title
ARUP Bristol Flood Strategy — —
cale at . rup Job No
63 St Thomas Street 1:100 . 285982
Bristol BS1 6JZ Role
Tel +44(0)117 976 5432
Fax +44(0) 117 976 5433 Suitability
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Rev By Chkd Appd Auth
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SEAMILLS
1
Facing Upstream
Existing vegetation alongside
railway line. To be retained or
replace bending arboricultural
2 assessment
Drainage in wall including non
return valves
-] Appears to be no nearby
utilities, on-site survey still
required before excavation
+10.38 mAOD Defence Level
3 +10.1 mAOD Average Existing - . 4
Ground Level (minimum +9.0mAQOD) %
AN
EXISTING RAILWAY N m—
— AN
AN
N
_/\
Construction of wall outside of track N
support zone ~45deg from ballast shoulder. Water level
Distance from track varies depending on Approx 0.6m high Approximate river varies
4 foundation depth requirements gravity wall bank profile v
Notes:

01. Max defence height 1.38m.

Legend:

- o011 04/12/23
New Construction
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BOWER ASHTON
1
Facing Downstream
Existing trees to be
) removed or replaced
pending arboricultural
assessment
3 Estimated Railway Level (varies)
+10.5 mAOD
n +10.43 mAOD Defence Level
] No encroachment into
river habitat
Estimated Path Level
Low level of utilities: one end (T 1] (varies) +8.9 mAOD
passes close to gas line but N v
does not cross Drain in wall including
. non return valve
Existing towpath to River Avon (level varies)
remain 4
Notes:
01. Max defence height 2.53m. Project Title
ARUP Bristol Flood Strategy — —
cale at . rup Job No
63 St Thomas Street 1:50 285982
Bristol BS1 6JZ Role
Tel +44(0)117 976 5432
Fax +44(0) 117 976 5433 Suitability
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Adjacent buildings (in some
areas buildings are directly
adjacent to the path)
foundations unknown

Phase 2 height
added on top.
Connection TBC

+11.98 mAOD Phase 2 Defence
Level

A 4

. +11.29 mAOD Phase 1 Defence
> Level

L A 4

Section shows areas where
new wall is required.

Parts of this section will
replace existing fence and/or
non-flood proof walls.

ST. ANNES NORTHBANK |

Facing Upstream

2 [ | | | | | . ,, 4 Riverbank with vegetation
I I I L
I -
[T TT 1 e ® )
o +8.90 m, ra e Ground
- I — /"b\
[ [ [ . V
. s
.
3 Drainage in wall including s
non-return valves ° s
’ . Average existing gravel path
. width ~3m
Medium level of utilities: -
close to electric and gas e N
— Build on line of existing ’ E
walls/fencing .
. s
.
. 750mm diameter reinforced b
concrete contiguous pile wall s N River Avon (level varies)
Notes:

01. Max defence height 3.68m.
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A3 A

[ST. ANNES SOUTHBANK|

Facing Downstream

Adjacent buildings: distance

Existing overhanging jetty: —
construction details and
condition unknown

Potential for glass panels at
Phase 2

2 between buildings and sheet +11.98 mAOD Phase 2 Defence Level
pile wall yet to be determined
W +11.29 mAOD Phase 1 Defence Level
+10.0 mAOD Estimated
Average Ground Level
Potential drainage needed Tidal water level varies
A\V4
High level of utilities: =
3 telecoms, electric and gas
_\
Existing jetty pile foundation Riverbed depth unknown
_ unknown: impact on sheet
pile yet to be confirmed but
not likely to be significant
4 AZ 18-800 sheet pile wall
Notes:

01. Max defence height 2.48m.
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A3 A ] c ] D | E ] F ] G ]
1 |RIVERSIDE COTTAGES|
Facing Upstream
T T T T 1
S B S E— Practical Bettlement Height
i Gardens +10.5mAOD
—_ I B —  —
et €
A S B g Average Ground Level Estimated Bank Level
TI TT 11 =} +9.23mAOD ;
I T T 1 1 < (varies) +9.1mAOD
A B e m Track Level +8.85 mAOD e
v
2 4200mm
Private properties and gardens
— Potential connection to
existing highway drainage
T T T T 1
et
i Grassed slope on earthfil Practical Bettlement Height
; 8 o embankment +10.5mAOD
et
e s Estimated Bank Level
stimated Bank Leve
LT LT 1T Average Ground Level -
I T T 1 1
e i s Road Level +8.85 mAOD +9.23mAOD (varies) +9.TmAOD
v
] Private properties and gardens
Retaining wall
Utilities needs to be
surveyed in this area
4
01. Max defence height 2.0m. Project Title
Bristol Flood Strate
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