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e Definition of the Geotechnical Asset

e Asset Management Framework

e Risk based assessment options

e Data management tools

e Application of Performance Indicators and
SMART data
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. e Earthworks and cuttings
e Road pavement formation
e Foundations to structures
e May include Drainage systems,
retaining structures & tunnel portals
e Additional considerations:
» communication systems

» noise/visibility barriers

» ‘soft’ estate
> 3'd party utilities
e Capital investment (20-30%0)
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Reactive — unplanned
to
Proactive — planned
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Feliable Budget=

Proactive
Mainte nance

YWhaole Life Costing f Rizk Management
| Deterioration Model |

Condtion Data and models

|mventary

Fapid Data Acguistion

Guidance & tools

Data Managemert System

| Standards

Time W
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Planning, Inspection & Reporting methodology
Risk based assessment and prioritisation:

What + Where + When = Risk Level = Action

RISK MATRIX
Risk Level NOW for observations of Class and Location Index NOW
Location Class

Index 1D 2A2B | 3AI3B 3

High | Medum | Negligble | Negligible

Medium | Medium | Negligible | Negligible

High | Medum | Low | Negligible | Negligible

o | O | W

Medium | Low | Negligible | Negligible | Negligible

vl
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e Internet based GIS (Geographical
Information System) system

e Links Managers, Specialists, Agents
(Design & Maintenance), researchers and 3"
party data suppliers

e Primary long term knowledge repository for
Geotechnical and Drainage assets.

e Links to other asset data & systems
e Direct data input by Suppliers/Agents
e Access to tools for reporting & analysis

(inc. Risk & Performance) vi
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Data Management Tools: Example HA UK

A HA GDMS - Microsoft Internet Explorer provided by BlueCoat - JH

File  Edit Tools

eBack o \) B @ g‘:j psaarch *Favar\t&s @ 8'& ] - D ﬁ

Wiew  Favorites Help

Map based
surveys, aerial

Address | &] htin: /e hagdms, comy/indes. cim?fuseactio

| ‘ [ Search ]
advanced Search

Go

HA GDMS

Developed by Mokt MacDanald in
association with Kepnetix v34.0

Terms & Conditions

photography and
Investigation data

B h o QXX d @ ?

oA ORI Al IV fege T,

Foreshore
I:l Marsh Reeds:
‘wiater

-

|62 £ M5 Gealoay
[0 == Related Reporl
O == Landfil

3 Geology [BGS]
[ == 50K mapindex
[0 == Asea geclagists
O == Dnift

"|r'-'|.a|:.;;nrn;|

A HA GDMS - Microsoft Internet Explorer provided by BlueCoat - JH CEX]

File Edit WView Favorites Tools Help

caatk v \‘) @ @ g{:] pSearch *Famrites @ @' & ] - D ﬁ

Adrress | @] htp: /e hagdms com/index.cim?fliseaction=hame. rmair

|aap

Links >

v Ao
HA GDMS

Developed by Mot MacDonald in
association with Xepneti: v3.4.0

Terms & Conditions

h Manager |HE\|:w

|Ell:llr:‘ 1oles |F!.E|:u_\l't'_-'- |DI-5II'|-3I;1E tures |EI_II T Logout

| | [ Search }

@

advanced Search

O == Sald

£ M25 remate sensin

Bl kMo X4 o7 autodesk’

O == LIDAR 100am

[0 == LIDAR 500cm

[ == dem aerial phat

[ == 10cm zerial ph

[ == LIDAR shaded
#% Remote Sensing

O == Index

O == 25cm aerial phe

<= Urban dreas
-
3

Kl

]

£ Repoits
== Report extents

-

£ BAD
[ == Bearings [nat o
[ == Bearings [embs
Bearings [cuttir
Slope Geomelr
Observations
Eathworks

OSCopyright @ mapFrame 0 featureds) selected

Eathworks by.

M £ Auto Gad
[0 < Observations [
[0 <= Observations (L
O <= Earthworks Uk
[0 = Observations [l
[0 < Earthworks [Lic
O £ Drainage
[ <= Poink Assets
Fllaws direction
Continuous As:
Region Assets
Incidents
Schemes

Located Drawil «
» |

|0 featurefs) selected l1: 2763 2,056 x 1,012 (ft)

® Internet
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Data Management Tools: Example HA UK

_ _ Remote surveys
e - MICroso niernet explorer proviae y Diueloat - (L i dar)

caatk v o Etj @ @ pSearch *Famrites @ @' & ] - D ﬁ

Adrress | @] htp: /e hagdms com/index.cim?fliseaction=hame. rmair v Hao
|contacts

View Favorites  Tools  Help

Links >

[Mapning [parehioles  |Reports |aap [prainage Ictures h Manager

File  Edit

cBack v \‘) Etj @ ({;j pSearth *Favnrites @ @'& ] - D ﬁ

Yiew  Favarites

Tools  Help

| | [ Search }
advanced Search @

BFoxx e oo
[ £=F M25 Geolo PN
O == He\alegyﬁepurl_‘

RGN Al TV Tegeed,

HA GDMS

O = Landil | | [ Search ] Developed by Mott MacDonald in
[ == Historic Land F Advanced Search association with Kepnetic v3.4.0
O == Geology Terms & Conditions

£4 Geology [BGS)
O = 50K map index
O = Area geologists
O = Drit
O = Sold

£3 M25 remate sensin
O = LIDAR 25cm c
O <= LIDAR S0cm ¢
<= LIDAR 100cm

<= LIDAR 500cm

B(foax/exx| oo autodesk’
[0 = Related Reporl a a 3
O == Landfil _I
O = Historic Land F
by O = Geology
£3 [Geology [BGS)

[0 =~ 50K map index
[0 = Area geologists
O = Diift

O = 4cm serial phot

O == 10cm aerial phe

O = LIDAR shaded
#3 Remate Sensing

O <= Index

O <= 25cm aerial phe
== Utban Areas

411

o |

.

£ 25 remote sensin

O = Salid

O == LIDAR Z9cme
O == LIDAR S0cme
= LIDAR 100cm

= LIDAR S00cm

O = 10cm aerial ph
= LIDAR shaded

Cbservations : Obs: 5_M25_14835_82794-Class: 14-Desc: Soil Slip-Status: Approved

|0 featureds) select;

#3 Remote Sensing
O = Inden
[0 == 25cm aerial phe

<= Uiban Areas
-
»

K1l

Obs: 5_M25_14835_82794
Class: 1A
Desc: Soil Slip

Status: Approved

Observations : Obs: 5_M25_14835_82794-Class: 14-Desc: Soil Slip-Status: Approved

0 feature(s) selected

1:1,906

1,418 x A08 (ft)

i Internet
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A HA GDMS - Microsoft Internet Explorer provided by BlueCoat - JH X

File Edit “iew Favorites Took Help =

@Back o d @ @ h ;) Search \‘n" Favarites @ r/rji' :,\; ] - _J E ﬁ

Address @htm s hagdins.cor/index. cfm?fuseaction=haorne. main . Go Links * Ove r I ay aS S e t

Mapping e GAD Iz = Can i Help Logout

HA GDMS - 1
e 1TNTFOrMation

association with Kepnetix v3.4.0
Terms & Conditions

Byl ko o L\C(’Ck"

[ 52 M25 Geology -
O = Related Repar”
O = Landil
[0 < Histaric Land F
O = Geology

£ Geology (BGS)
O = 50K map index
O = Area geologists

autodesk’

File

Edit View Favorites Toolks  Help

O = Diit eBack o .\_J D @ \lj /USEarch ‘s‘ Favorites @ /A :,\5 [ - J E ﬁ

O = Sold : : a »
B £ M25 remate sensin R : . b GU g

O <= LIDAR 25cm ¢ Status: Approved

O == LIDAR S0cm ¢
O == LIDAR 100cm
O == LIDAR 500cm
= dom aenal phol

HA GDMS

[ | [Search | Devaloped by Mott MacDonald in
association with Kepnetiz w3.4.0
Terms & Conditions

Advanced Search

O == 10cm aerial ph

= LIDAR shaded PRI = ? autodesk’

Waler = = N
#2 Remote Sensing £ W25 Genloy & /

O = Index O == Related Reparl

O = 25em aerial ph O == Landil K
== Utban Areas O == Historic Land F D i

0= Geokgy &
£ Geology [BGS) Eal \ Fioad Mumber: A2

ﬂ_| ﬂ_ o — o . = [0 == 50K map index Scheme Name: Barham to Ropersole Farm Major Maintenance Contract Mo, 3
Observations : Obs: 5_M25_14835_B2794-Class: 14-Desc: Soil Slip-Status: Approved 0 featurels) selected O == area geologists \ Inventary type: Gully

O = Diift

& 0= Sod

£3 M25 remote sensing
O = LIDAR 2hem o
O = LIDAR Sem ¢
O <= LIDAR 100cm
O == LIDAR 500cm
O = 4cm aerial pho!
[0 == 10cm asrial ph
O <= LIDAR shaded

[ & Remote $ensing
[ == Index
=7 25cm astial phi

<= Utban Areas

4] BN

Point Assets : Road Murmber: A2-Scheme Name: Barham to Ropersale Farm Major Maintenanc 10 feature(s) selected 1: 760 566 ® 279 (ft)

Systemn Type: Surface water
Asset Reference: TR2150_7507a

@ Internet
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Link to associated investigation records & reports

a http: / fwww.hagdms.co.uk/index.cfm#*fuseaction=home.main&& - Microsoft Internet Explorer provide

| Fle Edit View Favorites Tools Help

=1ofx||

J@Backva \ﬂ @ ;h|/',:)5eard1 ‘i_n\Lg‘Favc

J Address I@ http:/fwww.hagdms.co. uk/findex.cfm?fuseaction =home.m

2} HA GDMS - Microsoft Internet Explorer provid

| Fle Edt View Favorites Took Help

Mapping Boreholes Reports GAD Conta

|mem«wm@mw

O == M Areas [ ToMit CopyTig it A1 TRNE fezened.
O == BGS Barehales

W] == Trial Pits
"]
== BoreHoles
- 521
< Report extents
<= GAD Obszervations
<= Earthwork extents
#3405 Slopes
== Topslope
=7 Bottam slope
O & 05 Landine
== Al roads
=¥ General detai
< Rail tracks
= water course
== Spot Heights
O == Marker Posts
== Trunk Foads

[ <= A Road

1 i

x: 547,101.333612, y: 200,307.655829 (METER) BoreHales : 521/0 fez

]

oooo

[O= -0 1 & &=

J Address I@ http: /fvwww.hagdms. co,ukfindex.cfm?fus

0 ole Details

Zoom to Shoy

HAGDMS Borehole Number
Hole Reference Number
Hole Type

Easting

MNorthing

Ground Level

Final Depth

Scheme Title

Project Number

Source

No AGS tables present

This borehole is associated with:

M25 (A10 - M11 SECTION)
View all holes for this report

Documents

‘li B ;I Title:
Borehole 521

B2 Adobe Acrobat - [521[1].pdf]
EHIE Edit Document Tools View Window Help

=1
=31 x]

Signatures % Comments % Thumbnﬂs%\ Bookmarks

ErEEECT

E e

| S S o A PR

BOREHCLE lio, |
sm[ mechanics department 521

,_

CONTRACT RINGWAY 3 (Alteroative Route). AEPOAT fo. 407" / /LL'
Chiant Eastern Hoad Construetion Unit, Graund Level 44,19 e
(Essox Sub Unit), Cha JCo-orde. =
Rtk Ivychimneys te M11, Essex, Baring Commanced 31.5.73
g | Borirg Carnlered 31.5.73
g | . e = | "
] Shell & Auzar Boring 900 M. da ta m, mam, die. 1o m,
5 Fotary Orilling e - m, Cireulstion Fhuid—
E‘I. iz, ta L Clroutation Flyid—
Strkes | Inflow Seated et | Dgre | 1
¥ome ™| g [ Hols Dstn |
m.| | m. | Caslng Depih | i
m.| Wt Level | !
N e = Scale 20mm = | Sameie Taken | 0 .
: De;cn,.‘l:m_n =l r-_'_‘-—.—m & b
Topseil. d 0.15 i
0.30 J | D.&5
| stiff brown clay with occasional U | 0.55 | 1.00 f
roet fibres. |
| |
g | | |
’ 8tiff brown fiesured eclay with blue o | L.50
coloration on fi_aau.re surfaces and U | 2.00 | 2,45 i
pockets of pelenite crystals. | |
Dlue London Clay), | L...Az]
i 4] 1ofz » M B826x1169n |0 B 44 4]

Type: IE
[% Filename: I
Add

Browse... |

[ [ [ |8 mtemet /




e GPS geo-referencing + PDA

e Display existing survey and aerial photography
e Improved speed and accuracy

e Field checking and update of existing data

Pocket GAD o 4x 20:23 )

| Pick Start Point

o I —
! | Read GPS | | Cancel | | mext |

e Y e g, e T
% - o

= j-.
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Good performance indicators for asset management
should demonstrate:

e due regard for safety

e focus on customer and operational reliability
e responsible stewardship

e due regard for the environment

e efficient management

e Scope for continuous improvement

vl
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Indicators should be ‘SMART’ —

e Specific — defining what you want to achieve.

e Measurable — be able to measure whether you
are meeting these objectives or not.

e Achievable - Are the objectives you set,
achievable and attainable?

e Realistic — Can you realistically achieve the
objectives with the resources you have?

e Timely — When do you want to achieve the set
objectives?

vl
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INn Short-term - Output Based Indicators

Asset features
—Earthwork condition
—RIisk categorisation

Asset Management
—Inspection progress
—Remedial works progress
—Works costs

23e Congres mondial de la Route -
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INn Longer-Term - Outcome Based

« Number/frequency of earthwork failures

(Deterioration Analysis)

e Delays to the highway network due to earthwork

failures (Network Resilience)

e Injuries due to earthwork failures (Safety

analysis)

e Earthwork asset value (Network Valuation)

vl
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= 3 .\,H Safe HQhLUE'!,I"S
|:| U H_..'-'-" Reliable Jourmeys

7 o Ernrironment managed
Hig k- | oed |
fewval Good fezat Fewardship |

| Efficient expendiure |

| Continuous mprovement |

IE | Change in BEathwark Pesa Walue |
2 | Dielays dueto Eathwerk Failures |
T _ — :
._E Wil - | Injuries due to Eathwark Failires |
E Laval | Camiageway occupation by BEathwork Failures |
— | Earthworl; Faibires |
ow '\
D | Remedial iforks Unit Costs |
a | | Remedial Works Workbark |
— O | Earthwork: Fisk Categorisation
= Low—
| Condiion Feature Classificaion
Leval

| Remedial Wakis Progress

| Condtion lhspection Progress

| Inventony Population Progress |

Short-term Medium-term Longer-term
Time
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Satisfying Management Requirements:

Performance Targets, Network evaluation and
Valuation.

Area 3 Principal Inspection and Risk Category Summary

sum of length in km - [Road F

Current Risk Level [~ |A1 AZY A5 AZCMY  AZ0S AZ050M) A A54 A404 A40470) A4 2435 b2y hd4 Grand Taotal
= 0.0407 | 0.0383 03015 00145 04659 0.0439 00053 0.0335 0.9942
H 02929 0.3395 00372 04753 41932 00047 00796 0.0372 0012 1.3366 5.3533
fl G.0372  1.6622 02267 0352586 54497 18701 05296 00217 00022 7310 26.4531
L 0.6954 4 4255 0044 0.21357 0026 522676 26567 0044 G0.4112
] 10949 03737 02025 02973 01021 08451 0.0153 0.0315 3066
(blank] 2.383 2.9352 0.353 0.1 467 £0.9933 73.1:533
Grand Total 06954 00407 175421 54017 02025 1.9297 07673 66.32683 9.2957 0.6092 0096 00335 0.0142 B8.715] 1756713

2003 Earthwork Features Classification by Area

e total length of earthworks

{
W Class 1 Defect
| = Class 2 Atrisk

® Class 3 Repair
3E
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Project Stages Data types

Preliminary sources study data
Conceptual / Aerial photographs

T . Topographic surveys
feaSIb”Ity studies Digital terrain models/LIDAR etc

Intrusive geotechnical
Geophysical
Geochemical
Monitoring etc

Investigations

Ground models

Strategic: Design Design parameters
(Preventative/ Design details based on the above
improvement
P or ) Main works contractor: Specialist sub-contractor:
. Compliance testing data Tunnelling, piling, dewatering,
Tactical: Construction Construction record/drawings strengthening, ground
(Remediation) Feedback reports improvement records etc
Maintenance Managing Ag(_—znts & special?s_,t survey contractors
Geotechnical asset condition/inventory data
Management Related assets: drainage, structure, pavement etc
vl

Decommissioning
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Integration of inventory information in a
holistic (multi-disciplinary ) manner: EXAMPLE
— MAJOR PROJECT

Extranet/

vl
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Man Made RiIsks

" g "';".- - I-ui-r'.ﬂ
Source: r---'Il E E "i”
P : e . g

0Oil & gas pipelines T
eChemical works
eRefineries
eNuclear plants

Hazards:
eExplosion
eFire / smoke
eNoxious gas
eRadiation
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Man Made Risks

Source:
eMining
e andfill
estructures
e\Water features

Hazards:
eExplosion
eFire / smoke
eNoXIous
gas/leacheate

eCollapse & settlement

Flooding

23e Congres mondial de la Route -
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Geo RiIsks

Source:
eExtreme weather events
eSea level rise
eSoluble rocks
eLong term change
eGround chemistry
Hazards:
eErosion
Flooding
eLandslips
eRockfalls
eEarthflows

Collapse/settlement
23e Congres mondial de la Route -




Cause
»Extreme weather
events
»nadequate drainage

Hazards
»Carriageway flooding
»Earthworks erosion /
failure

R
atchet o=y

= g
il = ——" ol _{j
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Asssessing the consequences of new or

potential future Risks: Risk= Hazard x
consequence: EXAMPLE: RIVER FLOOD

(<S8 : - = b9 [ | oogie A~
Fle Edt View Froot Tesh  Hep

ks om0 ot [ Aazon v eley {5 VouTube ) 000 BB gstamesting (35 Obr | Screwic

WG HAGDME = Fior v o iR Teshr

Flooding Assessment:
» Assessed flood risk based o=
on historical or prediction
analysis
e Carriageway level g
e Derived relative level >> : .
At risk hot-spots ;
e Aerial photography
e Earthworks Type & Condltlon
e Drainage Type, location & condition

Hence >> Capacity Risk

= Relative level x Earthworks x Drainage vl
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e Definition of the Geotechnical Asset
e Asset Management Framework

e Risk based assessment options

e Data management tools

e Application of Performance Indicators
and SMART data

23e Congres mondial de la Route -
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