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Z wwairgrs  Understanding & managing flood system

Flood Risk Management addresses

| Bramley et al, 2002 D) s § ity pecptons

z wwaingors — SoUrce-Pathway-Receptor (SPR) framework

A simple framework permits a structured approach
to the analysis & management of the flooding
system

Pathway
(e.g. beach, defence and floodplain)  Receptor

(e.g. people in the floodplain)

Source
(River or sea)

HR Wallingford, 2001
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Asset system management framework
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System analysis - Flooding probability
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Working with water

Sunk Island
Flood Risk Evaluation

Legend
Expected Annual Damages:
Residential and NRP
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4% v System analysis - Risk attribution to defences

Working with water

Sunk Island
Flood Risk Evaluation
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" Asgsel system analysls

Analysis of assat system (Source/Pathway and
Racaptor) and atiribufion of risk and uncartainty,

{ Higher level policies ‘] r Optimisation '] Central datsbases ( Review and decide )
Explore scenarios of
Higher level policies. change and test Cenfral databases evolve as new data |s gatherad and
inform and consirain assat effeciivaness of a wids aralysis undertaken, Quantified confidance within the F!e‘-m:;;::';:’::; acllor:‘ad
management choices. range of management data held, and its fime history, is recorded. ke ;
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AY 5 Wt Fragility curves and condition grade

Working with water

HLM+ Fragility curve - Condition Grades 1to 5
(Central estimates)
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Condition grading system

Grade Defect type
C1 Cosmetic defects that will have no
effect on performance
Minor defects that will not reduce
Cc2
overall performance of the asset
c3 Defects that could reduce

performance of the asset

Defects that would significantly
C4 reduce performance of the asset.
Further investigation needed

Severe defects resulting in
complete performance failure

|

Z HR Walingford Deterioration and fragility curves

HLM+ Fragility curve - Condition Grades 1 to 5
(Central estimates)
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Working with water

§1: No maintenance

=

Thredwild Performanee Leve

Condition rating for decommissionng

Performance level
{Condlition rating)

-

||

Time (years)

52 Time-controlled (cyclic preventive maintenance )

E 3

=

Mfect due 1o cyclic Preventive maim.

Effect due 10 6" cyclic Preventive maknt,

Threshold Pestormance Loved

“Condition ratmg for devommissinneg

Performance level
(Condition rating)

Time (years)

&Y+ Example 2008 generic deterioration curve

Working with water

Embankment - Turf - Narrow - Without Maintenance

Condition Grade
[, B w n

0 10 20 30 40 50 60 70
Time (years)

—— Best estimate —— Fastest estimate —— Slowest estimate
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Exemplar Description of aspect of asset

Thames Estuary 2100 deterioration curves

Best estimate

site deteriorating Time (years) to reach Condition from new
Grade 1 Grade 2 Grade 3 Grade 4 Grade 5
Hard defences - no maintenance
other than grass cutting to rear
Concrete wall protected by
EX1 revetment 0 10 20 50 75
EX2 Sheet piled wall (corrosion) 0 10 30 150 225
Revetment 0 10 20 50 75
Grass cover 0 10 20 50 75
EX3 Sheet piled wall (corrosion) 0 10 30 150 225
Grass cover 0 10 20 50 75
EX4 Concrete upstand wall 0 20 50 100 150
0 10 20 50 75
Sheet piled wall (corrosion) 0 10 30 150
Ground anchors 0 60 65 85
Washout after corrosion 0 10 18 57
= N
IS -
—_— A/;f_f_-:i
g__-g.."" e
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Working with water

Conceptual

framework (Buijs, 2007)

Problem formulation phase (internal model properties)
Task specification of asset time-dependent process at a process level and overarching maintenance
optimisation model level

Conceptualisation phase (internal model properties)

Site specific information

Qualitative analysis of asset
Site specific time-dependent process

information

Identify existing
knowledge

Identify flood defence
properties involved and
their uncrtainties

Inherent uncertainty in space -
statistical distribution or
random field

Inherent uncertainty in time -
| stochastic process (sections

Affected features
X =X1.Xn

Qualify character of asset
time-dependent process
(conditional on excitation)
X i(a.rle)

Dependencies with
other processes

Process understanding

Excitation features
Ancillary features

Affected features

‘Quantitative analysis of asset
time-dependent process

Statistica model for X (¢):
Specily statistical model for
* Quantify X a.fle), as a funct
ancillary and conditional on
istical model for

pendencies

(Statistical) models
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Working with water

All monitoring sites to have regular visual condition
assessments using performance feature methodology

Rich resource of potential
Increasing monitoring approaches
risk available (e.g. sensors, NDT,
electromagnetic techniques)

v Monitoring scheme will be
specific to structure type

Link to FRMRC2 — \WP4

ZHR Wallingford

Working with water Dunes

General: Cosmetic defects that

Specific description: Wide stable dune system. Extensive dense dune
vegetation. Access restricted to prevent animal damage and human interference.

Key features: Dense established dune vegetation with young plant growth.

No vegetation damage or loss. High upper beach fronting dunes. Strand line
appears seaward due to accreting upper beach. Minimal or localised erosion of
seaward dune slope. Minor foreign objects may be present but causing no scour
orinstability. Access restricted to prevent animal damage and human interference.

g of debiis
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Condition Assessment Manual

Fair
Defects that could reduce performance of the asset

—

* Simplified Condition
Grade description

« Example photograph
* Key Features,

_ generally linked to a
a\u{w-w width. Ii"hnu\ erosion of bac L».ms‘ry orc le indic : -,!v!,v‘vw n;lm_v, Strand ‘Urw ra nge of fai I u re modes

w1 steep in localised areas.

backshore indic duced re or crest width. Locali

AV vatingrs EA risk-based inspection frequency

Working with water

Standard asset inspection
frequency in months
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Asset Type = Embankment
| Performance Feature = Animal burrowing

Performance features

Assess for extent of nimal
bureows n the smbankment

Performance feature
inspection flowcharts

Signa of badgers?

Notas
%) Bummwing extorsive: more than 1 burrow per 100 e m

Surface (topographic) monitoring —

r 'Ir\hle lﬁiyemﬁ"f
required accuracies A | Nottingham

Visual
Indicator

Rutting

Location

Crest/Slope

Description

Wearing of crest or slope due to traffic
(human or livestock)

7:0.05-0.1

Dimensions (m)
Minor

X 0.6

Y:0.5-1.0

7:0.1-0.3

Major

Circular Slip

Slope
(either)

Semicircular cracking and lowering of
slope section

X:0.1-0.3
Y:0.05-0.1
Z:0.01-0.05

X:0.3-1.0
Y:0.1-0.5
Z:0.05-0.2

Vermin
Holes

Outer slope

Holes in slope caused by vermin. Slight =
vole/rat size, Minor=Rabbit size &
Major=Badger/Fox size

X:0.05-0.1
Y:0.05-0.1
Z:0.05-0.2

X:0.1-0.3
Y:0.1-0.5
Z2:0.1-03

Slumping

Toe/Crest

Depression at toe or crest. If at toe, there
may also be movement of slope above
slump leading to a change in slope angle
(SA)

X:0.1-0.2
Y:0.1-0.3
Z:0.02-0.05
SA: 1-5°

X:0.2-0.6
Y:0.2-0.6
Z:0.05-0.2
SA: 5-10°

Heaving

Toe/Crest

Uplift at toe or crest caused by
geotechnical or hydraulic issues. May be
slumping behind heave point

X:0.1-0.2
Y:0.1-0.3
Z:0.02-0.05

X:0.2-0.6
Y:0.2-0.6
Z:0.05-0.2

Cracking &
Fissuring

FRAMRC Lo2

All

risk

ement

neortium

Presence of openings in bank and
potential movement or erosion at crack or

fissure points

X:0.01-0.05
Y:0.001-0.01
Z:Negligible

X:0.05-0.5
Y:0.01-0.2
Z:0.001-0.1

"
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Surface measurements
LiDAR Sim - identifying anomalies

g

The University of

Nottingham

I:HMH flnnd l‘lsk

Surface measurements -
LiDAR Sim

The University of

Nottingham

rHMHB fluud I‘lsk
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LiDAR Sim - Slope difference r
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Intrusive monitoring - proposed UK
? HR Wallingford UrbanFlood work
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Boston - potential sensing locations

- Town Cel'é
by Grand:Sluice
[ [t o

L=

Boston' Groot
T

Z L

Black Sluice — houses behind embankment

14



UrbanFlood Workshop 2010 - Amsterdam
november 11 & 12

A7 vatigor Black Sluice - river situation

. I
N, L.

AY R vsigers Black Sluice - riprap protection

Working with wat
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Black Sluice cross section

Working with water
Boston South Bank by Black Sluice Pumping Station

4m

2m
73
sandy clay

alluvial
deposits

« measurement of pore pressure and temperature
o optical cable to measure groundwater flow (and possibly also deformation)

= (optical cable not to be placed in gardens, but outside wall)

Distances and soil layering to be checked in the field!

|

L Working with water

Town centre embankment from St Botolph’s

HR Wallingford

iy
P T 2
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& House yards
below
embankment

Working with water

AV vatingrs Several toe slips evident

17



UrbanFlood Workshop 2010 - Amsterdam
november 11 & 12

Working with water

APk g Town Centre - cross section

Boston Town Centre by Grand Sluice

3m
B
2m
N |
i
- +
unknown |
composition )
of soil |
|
'y
»

¢ measurement of pore pressure and temperature
o optical cable to measure deformation and groundwater flow

Distances and soeil layering to be checked in the field!
When near to a clay/sand interface, instruments to be placed in sand layer!

ZHR Wallingford

Working with water

i Monitoring of levees
KTy in the UK

*

s i simm@hrwallingford.co.uk

+*
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