ANEEMERNRE I —

| REDT77#IGWELISOS5000sDRA |

20144 2R 27H

RIS =m=keaai5m

HERHITRIAMRREE
EFHRR TR EH#

Copyright (C) Mitsubishi Research Institute, Inc.



BABH=RESHRMN

AHOAE

B REDTI77HIFER

-
> EigE+ (Highway Agency)

> #kEE+ (London Underground)
> A)II3ER5 (Environment Agency)
> FAER (National Grid)

B |SO55000sDEA
> BBEORE. BATTORE
> REOMIHEHENDTE

2



MR

BRInH =R S5

HEEHRISAEE (1AM Annual Conference 2013 & Bi-E#ERT)

The Asset Management Conference 2013
27 - 28 November 2013 | EtcVenues 5t Pauls, London, LK

Programme — Day One 27 November 2013

0E:30 FRegistration and breakfast

0513 Chairmen’s Weloome
Iames O"Keill, E& Technology

0220 Keynote presentstion
Deawiid Wirightt, Director Electricty Transmission Asse

v ] Coffes and rogm d‘l!l‘lg!
STREAM OME
HR Culture

Chairman: Gordon Scokt, NATS

1:01

A HIGHWAYS
MO i cency

Safe roads, reliable journeys, informed ravellers

=

Highways Agency'’s risk-based approach to
asset management

Claire Hanson
Asset Management Office, Highways Agency
November 2013

Environment &) v
LW Agency

managing
flood risk

Candition Assessment Manual

A
Asset management plan
2011 to 2015

(Update of the 2006/07 — 2011/12 strategy)

Asset Management Landscape

s || Knowledge Centre Content

Eampissol

150 describes Asset Management System Requirements
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Mar 2011 Oct 2011 Feb 2012 Jun 2012 April 2013 Feb 2014
Melbourn Washingtonj@l Pretori Prague Calgary Published
Australia USA SA Czech Canada (2014/1110)
Month 1 2 3 45 6 7 8 9 101112 1314 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36
Stage DIS
May 2011 Sep 2011 CD2 DIS
ForBallot e
Distribute WD?2 1 @& Pre-meeting in London, UK (Jun. 2010) !
WEE | SEmee | 1st meeting in Melbourne, Australia (Feb.2011) : WD1
§<-= 2"d meeting in Arlington, USA (Oct. 2011) : WD2~CD1 !
ST g v 3rd meeting in Pretoria, South Africa (Feb. 2012) : CD2 |
Iso For Comment |¢ 4t meeting in Prague, Czech (Jun. 2012) : CD2~DIS
p\vro g 5% meeting in Calgary, Canada (Apr. 2013) : DIS
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REDI77HIFER ~&EiReE+ (Highway Agency)~

All Purpose Trunk
Roads

Motorways

Service Providers and Highways Agency Regions

= Highways Agency is an Executive
Agency of the Department for
Transport

= Responsible for operating,
maintaining and improving the
strategic road network

= 35,273 lane-km network length
= <5% of national total
= 150 billion vehicle-kilometres of
travel each year
= 51% of all goods vehicle trips
= 27% of all passenger trips

Examples of Highways Agency Assets

Drainage

Pavement —/LL

Upgraded M1, north of J9

wiFen
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REIDI7F7HIFERE ~EiRE+ (Highway Agency)~

o HEFEETEDELHNAKZE. MAC(Management Agent Contract) M i5ASC (Asset Support Contract) [ZF1T79 5H T,
MHEERERDOHMFERZNZRICHD . XEXEANDYRIBEEOXMIFEZEIZBIEL TS,

o YRYUFHEIZE DL BRI EEMDREETME. XEROBEIELMT TEELITOTLS,
o EEMNT7EYCIRTAVLDOENEE (PASS5) FEEIZEFLTHY. I1SO55000sDBEEFIZHLATRIETH S,
ASCICE D fi LIS ERERRREE (AMOR) : TIBEW

¢ AMOR : Asset Maintenance and Operational Requirements YZRILA' I RIS DS
Part 7 — Geotechnical Assets Maintenance Requirement S i‘ﬁ”é"‘ﬁ@%#’é%@b\ %E#ﬁﬁ%ﬂ%@ﬁ—cﬁrao B§?§T673120)
2‘:0:39;1 | assets within the Area Network isi bankment and cutti hich th tand oth ts are foundad, and noisef Severe TEYNMIHTEFHBEEDERAFMUE. 11*3:0))L_7'49§T:'1§§79:
Iaﬁ:g&;a;e\cgu?szesw\ In the Area Network, comprising: embankment and cuttings on wnic e pavement and other assets are founded, and noise, ﬁﬁ*%%fifﬁ@]’\o)5%&&4]7;:%2%[:0(,\‘(&;1’?6O

Out of Scope: physical works (inc. surveys and renewals) beyond shart term management of safety critical Defects. H 5 ﬂi u W l:ZEEIE ?‘éﬁ?ﬁfﬂ\%f‘ﬁé o ﬁﬁ%iﬁ@ %14’—’&%]‘% L/ ~ EE E/l] 7:!:

Provider Outcomes: Performance Metric: Performance ngh 45:’5“)‘/7 h‘*&) Bhé:&%béo Bﬁ?§5'6737\20)7t“/|~’¢1ﬂ’.0)
peduiementilevel; =T F-FEECHFERFEHIC OV TIESERL,

1. Potential Defects with geotechnical assets are identified 'Lrélr;f?;hl\f('llannngrense)n?;n%rfoprirear%orary [F:we%z?grzremn?igse‘ - zEEIE *'EIE?&QZ‘%’; l/ \1751—‘3%&) 67“ . 5 ﬂi u W [: % Bﬁﬁ%%iﬁﬁ th; H_;h

2. Defects are managed to minimise risks to road users. M s < N —
road restraint systems in place on = = — Al —_ ~ ~ -5
3. Defects are managed to minimise risk of damage to other assets. the Area Nelwo):k asa respuh of Medium [}é%’%‘]& L%gfﬁf;gﬂ%/g—;ﬁ“ ~ ﬁﬁo))lf T'f/x [iiﬁf&ﬁﬁﬁ B
geotechnical Defects 7 NDBENTEE = B9 .
Deliverables: L %E*ﬁlﬁliﬂ‘gﬁb\o nﬁl\*ﬁ\ :E:’)'“J‘/’fﬁ‘ﬂ%ﬁl_ﬁ?'o %Bﬁﬁ%@%
1. Implement the Maintenance Requirements Plan (MRP) with regards to Compliance with accepted MRP 100% )| ;(‘\'_I';‘jj %z&%r%‘j‘é o 1-&1'0) IL—T1X(T E%f;{ﬁﬁﬁ%}glﬁﬁz\w lg
Geotechnical Assets, which will include the Geotechnical Asset Management Low FrEsE8 =
Plan (GAMP) TEWEE = FRET 5,
2. Develop a GAMP and submit to the Service Manager for acceptance. Upon Compliance with accepted GAMP 100% N o1 — S - . _ — o~
Service Manager acceptance implement the GAMP. N | bl E(ﬁhﬁ%é?‘fj%‘%&b\o 5¢1/J~|7~]Lﬁ)f—ifr§’&ﬁ'jo
3. Inaccordance with the accepted GAMP (part of the overall MRP), develop and Compliance with accepted GAMP 100% eglgivie

implement a risk based Principal Inspection regime.

4. Make safe geotechnical asset Defects which adversely affect the stability, Time taken to make safe Defects [No Performance PASSS b\ 5 1805500031\ 0) m

integrity or operation of other highway assets, including but not limited to, paved | (from notification or inspection to Requirement Level set]
areas, drainage, communications cables. restoration of safe operation; note
may not be permanent repair)

> TRULMT7EYRIRDAVRE
(. HRE. EEFE. URY,
B2 THIi>T. /A5 R
FLEEEINBEENSIEZ

> PASSSOIBIERIEHAT. 7 |

Processes: Performance Metric: Performance
Requirement Level:
No Employer requirements; in accordance with the Quality Plan and

Maintenance Requirements Plan the Provider is to design appropriate Processes
to produce the Deliverables in order to achieve the Provider Outcomes

Procedures: % o
1. Undertake activities in accordance with HD 41 v L__C:
. m @
2. Manage risks in accordance with HD 22. NS L p—
m "W ~ -
3. Record asset data as defined in the Provider contract and the Asset Data ‘-E. S t J FV* /)LJ Fééb ( m
Management Manual Provider Requirements. .g o %ﬂ,{téﬁéf:&) . ISO55000s
) < e 8- -
ol E T L
Geotechnical Assets Mail Requi - Hold Point o gy O)DIUDIEHX1=.F(~:EJ*§*_E,](~HX J
No. | Hold Point Release Mechanism %ﬂtjﬁ%l’
1. | The Provider must prepare the Geotechnical Asset Management Plan in | Written acceptance of the Geotechnical Asset Management Planbythe | [ S Lo oo e e e e mmmmmcmcmcmcmccmcmccmmmm e e e e
accordance with HD 41 and submit to the Service Manager. Service Manager.
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Asset Support Contract (ASC) SHEDQTINNL
e — - Part 7 — Geotechnica il i*§ :I:%O)Igrﬂ,JkB,ééﬁoH_éht

Scope: I -
Geotechnical assets will ¢ JEE% *IJ Fﬁf /\O) J_X aéﬂill\‘“a—éct avement and other assets are founded, and noise/
landscape bunds. jkl‘@é =] Ig_d—é'—t
Hinidivs Agonoy Out of Scope: physical | ﬂ-[_j'g) BEANDIEE U_xgjé%,]\‘:—d—é y critical Defects.
Asset Maintenance and Provider Outcomes: J:jkl}fﬁ%%}i'd’é,_t ce Metric: :erfo_rmance -
equirement Level:

Operatnonal Req uirements 1. Potential Defects with geotechnical assets are identified Length (in metres) of Temporary [No Performance

Traffic Maonanamant andlor toammnrarg Domuiramant | owval cotl
INTA—T U RIGHE
THEEMDOXRGEIZERT HROITE

Aran 2 waoifice Reauimmaents . .
Area 2 Specific Requiraments 2. Defects are managed to minimise risks to road users.
3. Defects are managed to minimise risk of damage to other assets.

Deliverables: 7*:)}~JFIZFEﬁ’b;E%“ IZFEﬁa)EE
1. Implement the Maintenance Requirements Plan (MRP) with regards to “COMPIEnce WilT aCCEPET MRF TOU78
Geotechnical Assets, which will include the Geotechnical Asset Management
Plan (GAMP).
2. Develop a GAMP a ;IEE 1:& '7'? ed GAMP 100%
Service Manager a
3. In acoordance i« jj% %27-{2y|~7*~“)}/|~n-|- B (GAMP) % [edcavP | 100%
P BT LA SO S EEEREE (MRP) o —
4. Make safe geotech Dy \7T_7/X1:EI 1:”_:
integrity or operatiq o GAMP D ﬂ;mt*z Hj ﬁ n:l..\1£ D %ﬁﬁ lect
areas, drainage, c GAMP( 1,.£ _C UZO' g,)(jzg *ﬁi&%ﬁ ;ig GAMPO) 1 00%%;}"
° o ~ N T
P : Perf
‘Lump sum’ duties cover e - 2D m;_,_ﬂﬁﬁﬁ@ifi%(_%?;%é&(a;g Requirement Level:
routine maintenance No Employer requi FNFILREN DR MaE T2 <D
Maintenance RequITEImEnts Fian e PTOVIGET 15 10 JesIgn appropriate FIOCesse.
N ew Asset Sup por-t Contract to produce the Deliverables in order to achieve the Provider Outcomes.
introduced in 2013 Procedures: s
. 1. Undertake activities in accordance with HD 41. Tt -
A rI_Sk-ba_SEd approach tO 2. Manage risks in accordance with HD 22 —n 7,_ —_—
malntalnlng the netWDrk 3. Record asset data as defined in Ihe_Provider contract and the Asset Dg + HDA41 '»1}-E’3 *%ﬁﬁ
A move toward fl.l” Outcome— Management Manual Provider Requirements o HDZZ':ﬁE’Jf: UZOV*:)}‘/}‘
based contracting Geotechnical Assets Maintenance Requirement - Hold Point o LTy FF—ARATRANTZATILS
Includes performance based No. | Hold Point REERBEICR -7 EYLT—2 DR E
. 1. | The Provider must prepare the Geotechnical Asset Management Plan i
contract-extensions accordance with HD 41 and submit to the Service Manager. | Service Manager. |

8
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H B1)PART3 HD 41/03 Maintenance of Geotechnical Assets (HA)
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Class | Description of feature | —
Cliass - Arear of degfect 77Z 1 .
1A Major soil slip related defects, or combinations of minor sail slope Al JLIEE
instabiliry indicators which indicats the early stages of a major bl k Bfé & U (4-Ex BE )
defect Such defects migger Class 24 at ik zomes in sodl shopes G S minar
with similar prology and similar or mors severes morphalogy tension cracks indicative of a major sodl slope fearure
1B Major rock slope or non-slip related geofechnical defects. They may A rockfall from a rock cutting face
be mdicatve of a valnsrability elsewhers and may mizger Class 1B | = Settlement of an embankment dus to undertying
at risk zomes m adjacent or similar areas compressible sois
Confaminated water discharges due to an adjacent
landfill site
Mining induced settlement of the camiageway
Solution feature collapse at embankment foe
1c Major defects which do pot trigzer at nisk zones because they are = Localised sespags.
canzed by localised conditions which are not representative of the *  Localisad sround subsidence of carmageway associated
zeological mmit elsewhers. May be slip, or non-slip relassd with satilement of a trench excavation backfll
Landslip caused by local excavation mto the slope toe
e} Minor defects which do net irnigger at risk zopes because of their Miner tension cracks
minor mature. May be slip, or non-slip related Dislocated trees
Fabbit bumows
= Mmor read undulations due to underfying peat
*  Mimer tear in geotexrile fabric in a reinforced slope
Class 2 dreqs at risk
14 Any soil slope within an earthwork with a similar or mere severs A 7712 .
morphology than that which occurs at the location of a Class 14 EE
defect or Class 3A repair in a sofl slope of the same pealogy. Such = | JL [Tk
2 shope st also be on the same road and withon the same JZa&U (ZEXBé)
Maintenance Area a3 the ‘mgger” Class 1A dafect or Class 34
repair. A Class 2A zome i= considered to be at rizk of fumrs slope
mstability and is auomatically assigned by the HAGDMS
1B Any part of a seil or rock earthwork comsidered o be at risk of A section of a cutting in rock whirh has not yet failed,
experiencing geatechnical problems for a reason that is not related tt which is in similar material to a cuifing which has
to 5ol slope mstability. Such zonss are mamually aszigned, and may already failed The assessment will take mbo account
be miggered by a Class 1B defect or Class 3B repair slope height, angle, bedding and discontimuty
orienmtiens eto
Earthovorks underlain by arsas of mining activiry bue
1o defects vizihble at present
*  Earthworks in the vicinity of a landfill site which may
be suzceptible to leachate infitradon, it none visible
at present
Clazz 3; dreqs of mparr, srengthening and prevey _
EL Sections of soll earthworks where previous Class 14 defects have G 77X 3 .
bieen repaired. ar where preventative works have been underaken W]
to prevent deterioration of a Class 1A atrisk zome. Class 3A A e
riggers Class 1A at risk zones in soil earthworks of the same ﬂkﬁ gﬁ{t %Bﬁ
geology with similar or mare severe morphology 1%@%(,} (SEXB )
3iB Sections of earthwarks where previons Class 1B defects have been -
repaired, or where preventative works have been undertaken to mining induced ;u'nsidcmce. Tt shnwno current
prevent deterioration of a Class 1B at msk zone. Class 3B triggens subsidence
Class 1B af risk zenes Area of remedial rock balting on a rock cutting face
Collector system insmlled to Intercept contanmnated
seepage from adjacent landfill, which is operating
successflly
ki Features within earthwerks which are umliksly to develop into Peinforced earth slopes with mo current defects
(Clazs 1 defiects and are not considered to be Class 2 at risk zones, Repaired slip cansed by excavation for installation of
bt to which particular attiention should be given in routing Variable Message Sign foundation
mspections. This Class inchudes strengthened earthworks and
previous Class 1C defects that have been repaired

10
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Location The area that the Structures and third Examples of Location Index
Index feature affects party property that the
feature affects
A The running lanes Critical structures and * A rockfall has landed in lane one.
inhabited buildings =  Alandslip has enmoached on a bridge pier.
* A mining subsid n has app d in lane one.
* Theroadis on embatl}anem across an area of peat, the carmiageway
has suffered severe undulations.
from the carriageway is threatening a house on
L
&

B The hardshoulder _ nkment has undermined the safety fence.

A . %?Tﬁﬁ. hate from an adjacent landfill 1s enfering the

) - page and is spilling on to the hardshoulder
B . Eﬁ )E pmbankment has severed the motorway telephones
-
C Adjacent to the C ]E%Bﬁ *& ﬁl“ n cracks and a slope bulge indicating a small slip
highway N le verge is sufficiently wide that the hard shoulder

D JEE% Bm nB ed. but there is a traffic sign that may be disrupted.

D Femote from the und d from the carriageway by a wide

highway

IO AT T

FrSIp T AT D
verge.

Solution feature depression noted in an adjacent field, but desk study
indicates that the susceptible horizon does not extend under the

carmageway or adjacent earthworks

Risk Level NOW for observations of Class and Location Index NOW

Location Index Class
14/1B/1C 1D 24/2B IWEDYRILAN)L
A S H M v o
B 5 M M N N
C H M L N N
D M L N N N
Risk Level NOW for assessed Class and Location Index in FIVE YEARS time
Assessed Assessed C 1
Location Index 1A/1B/AC 1D 2A1B 5 4 | X l/ /{ [/ 1
- ¥ ¥ 2 SEFERODVAILA)
B H L N N N
C M L N N N
D L N N N N

JLfl - S: Severe, H: High, M: Medium, L: Low, N: Negligible

H B1)PART3 HD 41/03 Maintenance of Geotechnical Assets (HA)
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<tHENOHFEROT7O—->

MA Carries out Routine
I Activites

WA Carmies o Primcipal
Tnspections and mibmits
IR

Gentechmical Featmes
Memifiad

No
Emergency Waks Camiad Comples PIFand mpwia
O HAGDMS
I
¥ + +
| Chas 14,18, 1C, 1D | | Class 24, 78 | | Clas 34, 18, 3C

MA Moo @ Faame
Ingpections

No | Agreement i Procesd from OOGA and

00 Area M, er
I\'e-s

| MA Pmduces PSS

Yes
| Ground Tvestigation Required? l—”>| Undertake Trvestigation |
i
R VA Prodhces Geatechmical
| PreWocs Risk Assessment |-o—| P

| GMF Pant B complated on HAGDMSE |

.

Mo [\ greemen o Proceed from OOGA 2nd
00 Area Mansger

Wes

Undertake Remedial Prventative
warks or Momior
* Geoechmical Cartificais

| Updaie Class in HAGDMS | Teqrined
¥
| Feedhack Repont Pepared .
| Feesidu] Riskc Assessment |
|GMT-P.|:n(. laed AcoMs |
I | w“
T Ko
. - Ve Agreement to Procesd from OOGA 2nd
; N
| Furrther Mamitoring Requisd? |_'1 00 Ares Mamger
[xa Yes

H B)PART3 HD 41/03 Maintenance
of Geotechnical Assets (HA)

< B EmFER>

Guidance Note on the Field Identification and - HIGHWAYS Guidance Note on the Field Identification and - HIGHWAYS

Classification of Geotechnical Observations. ABENOY Classification of Geotechnical Observations. ABENCY

V1.0 V1.0
Soil Slip Soil Slip

1
General Description: Major rotational General Description: Shallow embankment soil
embankment slip showing back scar and toe _ slip. Back scar is very close to the safety fence.
bulge .
o Recommended Class (Now): 1A
. Recommended Location Index (Now): B
Recommended CIass_(Now}. 1A Risk Rating (Now): Severe
Recommended Location Index (Now): B
Risk Rating (Now): Severe Recommended Class (5 Year): 1A
Recommended Location Index (5 Year): A

Recommended Class (5 Year): 1A Risk Rating (5 Year): High
Recommended Location Index (5 Year): A
Risk Rating (5 Year): High Overall Risk Rating: Severe

Overall Risk Rating: Severe

Comment: This is clearly a major slope failure and requires immediate attention.
Comment: This slip is not localised, hence the Class 1A rating. Other slips and minor
features are present on the embankment. The verge at the back of the safety fence has
been reduced and the barrier may not work as designed. This is a safety -critical defect
and the relevant asset manager should be notified ASAP.

General Description: Minor embankment soil
slip showing clear back scar. General Description: Shallow embankment Slip.
Recommended Class (Now): 1D
Recommended Location Index (Mow): C
Risk Rating (Mow): Medium

Recommended Class (Now): 14
Recommended Location Index (How): C
Risk Rating (Now): High

Recommended Class (5 Year): 1D
Recommended Location Index (5 Year): C
Risk Rating (5 Year): Low

Recommended Class (5 Year): 14
Recommended Location Index (5 Year): B
Risk Rating (5 Year): High

Overall Risk Rating: Medium Overall Risk Rating: High

Comment: Although this embankment slip looks significant and many people would
assign a class 1A category now it is only relatively small, localised and 7.5m from the o o .
carriageway. The class has been assigned 1D within the 5 year assessment because it Comment: The current location index of this slip is recorded as C because it doesn't
is likely that it will remain a localised slip. It is unlikely to affect the cariageway within 5 y affect the carriageway and there is no safety fence.

years therefore the location index remains C.

H #1) Guidance Note on the Field Identification and Classification of Geotechnical Observations (HA)
11
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<tHEEYHIFEERL (GEOTECHNICAL MAINTENANCE FORMS PARTS A, B AND C) >

Geotechnical Maintenance Form: Part A

Area.:l

Initial Proposals
Rnail Unique defect ID:
Tostial Risk Assessment Rizk Level Now Asseszed deteriomtion in 5 years:  Bisk Levelin 5 Years:

Diefact Class:

Lacation Ind

Rizk Level:

Nanare and

defect:

Comments:

Emerpency works: ' Carried out

Emergency works

detils

Emerpency warks cost

Propossd
imvestigation

Propossd

I |
[ I
I—

likely cause of I

' Proposed

I

li Proposed inwestization estimared £ ’7
imvestipation date cost:

Proposed
remedial or
prEventative
waorks:

Proposed remedial or preventative works estimated cost:

MA Geotechnical Lisison Engineer

Sipmature: AddElectronic Sgnate |

Geotechnical Maintenance Form: Part B
RemedialPreventative Works Proposal

Geotechnical Maintenance Form: Part C
Remedial or Preventative Works Feedback and Monitoring Proposals

Are| Foad | Unigque defect ID: |
Prelimimary Sources Study completed: © Yes o Ko

Geotechnical Cenificate submitted: © Yes o Ko

Geotechnical investigation completed: 0 Yes © Mo

Summary of

imvestization

finding

Acrmal investigation cost £ I
Geotechnical Report completed: © Yes © Ko

Geotechnical Cerificate sbmitted: © Y Mo

Fre-Works Rick Assessment Risk Level Now Assessed deteriomtion in 5 years:  Risk Level in 5 Years:

A.rea:l Rand:l Unique defect ID: I
As-built dewings completed: © Y © Mo
Geotechnical Feedback Beport complated: © Yes © Mo
Geotechnical Centificate submitted: © Yes © Mo
Haz the HAGDMS GAD record been updated: ¢ Yes Mo

Works carried out

Difficuliies
encouniered:

Date works I — Works acrual cost:
conmleted:

Fezidual Fisk Assessment

TdenrEfication of res idual risk:

]

Deafact Class | j | j
Laocation Index -

Proposed remedial works preventative measires/ monitoring:

Working resmictions (access, miffic management, night working eic)

Proposed dake of
works
Comments:

Rizk Level

,7 Proposed works estimated Ii
cist -

Date Part A o
i I Dare agresment required by:
00 Geotechnical Advisor techmical agresment in principal: 0 Agreed Mot Amwed

00 Geotechnical Advisor x| sizmatre: Add Elsctronic Smarws |
Date | Comments: ‘
00 Apreement to proceed with investization: 0 Agreed [ Mot Agead
| 00 Area Manager j Sizmatune; Ad Flarrezic Sganme |

Dae:

Comments: |

| MA Geotechnical Lizison Enzineer Sigmarure Add Flectronic Sgnanms |
Dae Part B e

sent- I Diate agresment required by I

00 Geotaechnical Advisor technical azresment in principal: ) Agreed ) Mot Agreed

| O Geotechnical Advisor j Sigmatuze; Add Floctromic Sgnaturs: |
Dae: I Commenes: ‘

00 Azreement o proceed with works: i Ageed = Mot Amead

| 00 Area Manager j Signarure Add Floctromic Signanms |
Date

Comments I

Risk Lavel Now Risk Levelm 5 Years:

Defect Class: | j | j

Assessed deteniomtion in 5 years:

Location Index: - -
Rizk Level

Faquirrmens for firther monierng:

Propesed date of I ~  Proposed monioring £ Ii
monienng estimated cost: =

Conments:

FormC: ) Isseed for information caly © Appreval regeired

| MA Geotechnical Linison Enzineer Sigmatre: A Elecrrmic Sgmanme |
Date Part C I— . . ,—
i Daie agreement required by:

00 Geotechnical Adviser technical agreement in principal 0 Ageed € Mot Ageed

[ 00 Geotechrical Advisar 7 Sigmne: Add Elpcrmonic S |
Dar Comments: ‘

00 Arreement to proceed with mondtoring: 0 Ageed " Wot Ageed

| OO Area Managsr j Sigmarre Add Electronic Smanme

Dae: I—

Comments: I

H B1)PART3 HD 41/03 Maintenance of Geotechnical Assets (HA)
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® Line of Sight DBEDT . ryIThoIRIGFET—ELLT YT ROAVMEEEL TS,
o BEDEE. EXE. MR, BAEZMEEBLLT. R BEYOREEFTMEZTo>TLVS,
o REMT7EYNIRTAVLDOENEE (PAS55) FELIZEFLTHY. I1SO55000sDEEEFIZHLATRIETH S,

Line of Sight) FBA8 B s 0 22 T

- “Slight", not more than 5% affected (of area, length, etc)
e To combine a reliable train service with
i high standards of customer care 5‘777*9)“/#

- “Extensive", over 20% affected

- No “Significant™ defect

- 'Minor" defects of a non-urgent nature

- 'Heavy' defects of an unacceptable nature

-'Severe' defects where action is needed. These shall be
reported immediately to the supervisor.

AwWNH| OOT>

- “Moderate", 5% to 20% affected
while transforming the Tube Ew -
Tav/Big/ B

Reco(lj'nCI
SRR ERT AR Action

E Pl /g P

Repair
Monitor . ]
- Special Inspection regime
esign remedial works
Replace o
- Ground investigation
Topographic survey

Speed restriction

Priority - Immediate (within 4 weeks)

High (within 12 months

B i rieyon s e TSNS JIYN High, (within 12 months

Asset Management Policy & Strategy w#ﬂa LOW_ (before next Principal InSpeCtion)

R -
M -

I

D -

C -

G

D E&E T- ic

é - Slope stability assessment
I

H -

M -

L -

R -

Review (at next Principal Inspection)
Asset Management Plans PASssb\ 5 ISOSSOOOS/\ a)

Plan
Acquire,
Refurbish
Replace

Learning Applying

L i n e of s i g ht Innocent  Aware Developing Competent Effective | Excellent

0% 5% 10% 15% 20% 25% 30% 35% 40% 45% 50% 55% 60% 65% 70% 75% B80% 85% 90% 95% 100%

‘Operate itori
e DOREIL —
— I Beyond PAS 55 Complian‘ce » Limr'tAofknown
Performance Measurement & Improvement with BSI PAS 55 wid
v

Embedding Integrating Optimising

Management
Best Practice

Management Review -
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AR 3@ B (TfL: Transport for London) M5 EREEZ (T, 600EE ., 2768R . 11F8#R.

IBOEmEMGELZEEERE

©

Transport
for London

Surface Transport Rail and Underground

London London >5€ Lendon
Buses Streets Underground
London River London Lendon
Services Dial-a=Ride Overground

Victoria
Coach Station

London Taxi
and Private Hire

Docklands
Light Railway

Lendon
Tramlink

ET816kmMDERER .

MAYOR OF LONDON

A
UNDIRGROUND
S

Fe—— oo vl
wgovak @0 G321 B Weovailemaiupdates £ @TTravelAlerts
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oA/ /> $

To combine a reliable train service with
high standards of customer care

Keeping London moving
while transforming the Tube

Evay/ ¥£H§/ ﬂl&%d) B>

<TFYNTRIA DR >

Strategy
London Underground Strategic Framework

Asset Management Policy & Strategy

Asset Group Strategies
Asset Management Plans

Organisation, & Implementation of Asset Management Information &
@ People Asset Plan Record
“The Tube " Processes Management _ Management
Customer Planning Acquire,
Dispose Refurbish
" °E° > Replace
c wlx| g|=|=
People HEHEREEE
We are..” Safety, Risk g 2|0|F|&| 5|~ Performance &
Magmt & = L] Condition
Decision Maintain Operate Monitoring
Delivery Making
“Always...”
Processes

v
Performance Measurement & Improvement
T Management Review -
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<LU earth Structures Database (A F it Tk tMEHT—a~R-2R) >

Inspection of Earth Structures:

E) Lineside services condition
No services

1) Slepe condition
Neo evidence of movement (]
Movement indicators key:

1) Lineside services

5) Structure distortion

9) Tension cracks

Indicator number{s) I:l

2) Slip scars

Indicator location Section

Offset from running rail Section
Offset from breakpoint Section
Offzet from breakpoint Section

Indicator number(s) I:'

Indicator location Section

Offset from running rail Section
Offset from breakpoint Section
Offset from breakpoint Section

Indicator number(s) l:l

Indicator location Section

Offset from running rail Section
Offset from breakpoint Section
Offset from breakpoint Section

Indicator number(s) I:|

Indicator location Section
Offset from running rail Section
Offset from breakpoint Section
Offset from breakpoint Section
Overall slope assessment

Movement type: Creep

Translational

Depth of movement Shallow movement

6) Dislocated frees
10) Dislocated fence

3) Slope bulges
7) Toe bulges
11) Cracked roads

4) Terracing
B) Toe debris

o o [ 1
i Stat [ |m Finish [ |m
i) Stat [ |m Finsh [ |m
(iiy  Start I:| m  Finish I:' m
o[ Jm [Jm [
(i st [__|m Finsh [___Im
i) Stat [ |m Finsh [ |m
Gii)  Stat [ lm Finsh [ |m
o [ Ja [ Ja 1
i st [__|m Finsh [___Im
(i) Stat [ |m Finsh [ |m
(i) Start I:[ m  Finish I:[ m
o CJa T [
(i Start I:l m  Finish I:| m
(i) sStat [ __|m Finish [___|m
(i) Stat [ m Finisn [ |m
[ Fiow [ Subsidence O
O Rotational [] Unknown O
[0 Unknown  [] Desp movement O

Comments

Comments

Comments

Transect information at (LCS) chainage point (+/- 5m) - Old =ervices
100m half slope section Location Secon @ [ i) CTain —1
e Jose [ || Ofctfom nmningraor  Secton ®[ [m @ [ Im @ [ Im
reakpoin
At station v O N O Station [ | Angular displacement MNone [0 Leaning towards [ Leaningaway [ Angle |:|=
rail from rail
From station | | To station | || [vertical displacement None [] Slhight [0 Moderate [0 Extensive O
" - Horizontal displacement Mone [] Slaght [0 Moderate [0 Extensive O
LCS code I ! | chainage | | | |undulating services Mone [] Slhght O Moderate [0 Extensive O
. - . 2nd generafion services (new)
E L Jtinediecton [ ]iinet
ne owner ine direction inetype L1 || New services location Section () [___] fi) [ ]
B) Photographs
Offeet from breakpoint Seetion @[ |m @) [ |m i) [ |m
Angular displacement None O Leaning towards O Leaning away [ Angle l:l
rail from rail
Vertical displacement Mone [] Slght [0 Moderate [0 Extensive O
Horizontal displacement Mone [] Slight [0 Meoderate [0 Extensive O
Undulating services Mone [] Slight [1 Moderat [] Extensive [l
Comments
F) Grouting
Evidence ofgrouing ¥ [] N [
G) Geology / material
Clay [0 sand [0 Chak O Gravel []
None O with rafic O Other |
Up slope O  Against traffic [}
Down slope [0 Across track [ H) Slope geometry
C) Earthworks structure type Offzet length (1) m
Accessible [ O (Mearest running rail to slope breakpoint[start of Section (ii]])
Cutting [J Embankment O atgrade O Ata structure O Slope facing: North O Soutn Bast O west o
Depot  [J Other I ] Morth East [ MorhWest [  South East O Southwest []
Slope form: Regular [0  Iregular O Veryiregular [
{i) Shoulder
(i) Shoulder Number of Section (i) slope sub divisions I:I
{ii) Slope . _ R . . _
) {ii) Slope 1  Length m E M Angle; E M Wall
(iii) Toe (i) Toe 2 Length m E Angles E M Wall
EMBANKMENT CUTTING 3 Length mE M Angle” E M Wal
4 Length m E M Angle° E M Wall
For slope definitions see clause 7.1.5 and the sketch in clause 7.1.20. of Attachment 7.1 of this — — — — — —
standard. 5 Length m E M Angles E M Wall
_ SLOPE GEOMETRY - CONDITION SURVEY & Length mE — W I An Ie; E — m — Wall —
D} Track condition — — 9 — — — —
Depth of ballast (from top of sleeper to top of cess) [:l m Mot measurable O 7  Length m E M Ang|e° E M Wall
Width of ballast (from outside of running rail) [ Im Notmeasuable [J 8 Length mE ] M| Jange | (B M) (wal] |
9 Length m E M Angles E M Wall
Pumping vy O N [ Limited Moderate [] Extensive O — — — — — —
Cess present ¥y O N [0 Cesswidth m .
(walkable area beyond the ballast) Offset length {'"_] m .Mei??ured l:l Estimated l:l
Cess material:  Ash O Gravel O oOther type (Slope breakpoint to boundary [end of Section (iii)])
Cess Dense O Medium dense [ Loose ] Slope diagram sketch
Condition: Undulating [}
Wegetation intrusion of cess O

16
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<LU earth Structures Database (AY K it T#k TIEYF—4~N—-R) >

J) Retaining structures condition

No structure O

Structure type key:

1) Brick wall 2) Sheet piled wall
3) Mass concrete wall 4) Bored pile wall
5) RF concrete wall 6) Gabion

T) Precast concrete panels 8) Rubble wall

9) Slabs 10) Sleepers

[

Structure type number

Remedial vy O N[O unknown [ ]

Dimensions Height I:l m Width I:l m

Loeation secon () [___| G [ Gi) |:|D

Condition: Good [0 sericeable Collapsed O
Cracked [] Bulging [0 Overtopping O
Tilting towards rails Tilting away from rails O

Structure type number

Remedial ¥ O N [0 Unknown I:l

Dimensions Height I:| m Width I:| m

Location Section (i) i) [ i) |:|]

Condition: Good Serviceable Collapsed O
Cracked [0 Bulging [0 Overtopping O
Tilting towards rails [ Tilting away from raile [

Comments

L) Water
Mo evidence []
Feature type key: 1) lzsues O 2)Stream O
4)Ponding [J 3)Marshy
5) Culvert [0 &) Hydrophilic vegetation
7) River O &) High moisture content O

Feature type number

Location Secion () [ |G [ aw
{All offsets are measured from the running rail or breakpoint parallel to the line of steepest slope
i.e. perpendicular to the track)

Offset from running rail Section (i) Start m  Finish m
Offset from breakpoint Section (i) Start m  Finish m
Offset from breakpoint Section (i)  Start m  Finish m
Flow: Dry [0 slight [ Moderats O Extensive O

1
Location secon () [y [ i)

{All offsets are measured from the running rail or breakpoint parallel to the line of steepest slope
i.e. Pempendicular to the track)

Feature type number

K) Earthworks drainage
No evidence

Remedial v O N O Unknown [ ]

Drainage type key: 1) Crest2) Slope 3) Toe

Material key: 1) Gravel 2) Rubble 3) Pipe 4) Catchpit 5) Ditch
Condition key: 1) Good 2) Serviceable 3) Cracked 4) Deformed  5)

Collapsed B) Overgrown
Extent of condition key: 1) Slight 2) Moderate 3) Extensive
Flow key: 1) Dry 2) Slight 3) Moderate 4) Significant

Drainage type number

Material number Extent of condition number
Condition number & |

Loeation secton () [ |Gy [ i)

{All offsets are measured from the running rail or breakpoint parallel to the line of steepest slope
i.e. Perpendicular to the track)

Offset from running rail Section (i) Start m  Finish m
Offset from breakpeoint Section (i) Start m  Finish m
Offset from breakpoint Section (i)  Start m  Finish m

Drainage type number

Material number Extent of condition number
Condition number & |

Location secton () [ |q) [ i)

{All offsets are measured from the running rail or breakpoint parallel to the line of steepest slope
i.e. Pempendicular to the track)

Offset from running rail Section 0] Start m  Finish m
Offset from breakpoint Section (i) Start m  Finish m
Offset from breakpeoint Section (i) Start m  Finish m

Offset from running rail Section (i) Start m  Finish m
Offset from breakpoint Section (i) Start m  Finish m
Offset from breakpoint Section (i) Start m  Finish m
Flow: Dry O siigt [] Moderate O Extensive O
Comments
M) Wildlife
Mo evidence [
Density of burows 1) Dense ] 2)Moderate [0 3)isolated O
Location Section ) [ [ Ja ]
Comments
N} Vegetation
Understorey
Bare ground Mone O lzolated O Meoderate [0 Extensive O
Grassiherbs Mone O Sparse [0  Moderate [0 Dense O
Ivy Mone O Sparse [0  Moderate [0 Dense O
Brambles None [0 Sparse [0 Moderate [0 Dense [
Shrubs Mone O Sparse [0  Moderate [0 Dense O
Evidence of clearance ¥ [ N [0
Canopy
Trees cover O Mone |
Coppice ] None O
Age: Immature 0 Mature [0 standard O
Type: Deciduous Ewvergresn
Dimensions: Mean height m Mean dia. m
Density: Dense O Moderate [0 Sparse O
Condition: Vertical O Lean toward rail [0 Lean from rail O
Overhanging rails _[]  Evidence of felling [J Fallentrees 0
Comments
Q) Adjacent property
Boundary type: Fence [0 Hedge O Wall O
Condition: Good [0 Moderate O Poor [ Collapsed O
Property type: Recreational [] Residentiasl [J  Farmland O other O
Roadway O Rail O Commercial O
Derelict [0 Woodland [J Commonland [
Access: Possible [0 Limited [0  Moaccess
Comments

Comments

Further topographical investigation required (FTIR)

o0

Y
Further geotechnical investigation and assessment required (FGIR) v O

17
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<tWENOIRBIEM (Condition Assessment and Certification (ACAC) ) >

Condition rating category Owverall condition rating % Level 1 Condition Assessment
Poor 0 to =40
- . - - Review inspection report:
Marginal >40 to <65 Etag_e 1 - Inspection report (see | Condition Rating and Condition Category
Serviceable »65 to <8BS Section 3.3) | isee Section 3.3)
Good 85 to 100 /k
Condition rating category Maximum interval between Stage 2 No e c d[
Principal Inspections (years) Desk top study including walk over ‘_/5 & Loncition
: ; : - survey (see Section 3.4) Rating »65%7
Earth Structures categorised as in ‘Poor’ condition and 1 survey [see = - \
where further geotechnical investigation is recommended /
Earth Structures categorized as in ‘Poor’ condition 2 “Yes — Assel is classified
Earth Structures categorised as in 'Marginal’ condition 5 s the Conditior\ as A (not Grey)
Earth Structures categorized as “Serviceable’ or ‘Good’ 10 < Rating =65%7 -~
Extent - Mo ‘significant’ defect ’ Yes — the asset is classified
i B as A (not Grey)
- *Slight’, not more than 5% affected (of area, length, etc)
- ‘Moderate’, 5% to 20% affected Mo — Asset
o ie Grey (B to Level 1 Condition Assessment Classification:

- Extensive’, aver 20% affected E1.'E2:;rl.{.|mil Condition Rating and Condition Category
Severity - Mo ‘Significant’ defect Level 2 {See Generic Concems in Foundation Documents)

- 'Minor' defects of a non-urgent nature Condition

Asseszsment
- ‘Heavy' defects of an unacceptable nature is completed
‘Severe’ defects where action is needed. These shall be

reported immediately to the supenvisor. Level 2 Condition hssessmeant

Recommended action

- Repair

- Maonitor Level 2 Condition Assessment Classification:

- Special Inspection regime Assessment Rating and Condition Category
. i (See Generic Concems in Foundation Documents)
Design remedial works

- Replace J'

- Ground investigation Stage 3 - Full Analytical Assessment (see
Section 3.4)

r

- Topographic survey
- Slope stability assessment
- Speed resfriction

AFZ I Tk o0 T Z 30 Wk D0 me

Priority - Immediate (within 4 weeks)
- High (within 12 months) -
i o MEAY % allocation
- Medium (within 2 years) (Foundation Documents)
- Low (before next Principal Inspection)
- Review (at next Principal inspection) H{ B) Category 1 Standard 1-054 Civil Engineering — Earth Structures

18



MR

BABH=RESHRMN

REDI77HIFEIR ~9)II3ZB5 (Environment Agency )~

o . REEEHT. LMEIRBMMNMRELTEY. BEAIIFLMEFEDR
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LEzET VRVEHELERY AN DD RELGHEFEET A, ARBPGTELZREL TS,

o HEDT7EYMIRIAVDERNME (PASSS) (FEFLTHE LY . ISO55000sDEEEIIFICH IR FR THS

I

o= B oMEEsR-EEI S

B+ SO KRBT

A m

X i

RiE1 : KZERV -HRECRZELR VWL SR REIBR KRG

-FREEEZELTHD. SMERI TR,
REFMEE(CIOTENNTVS,

- R M AR
FEETEONTHSD. BIEMTERENTUVS,

-EPYIODEETLIRN, fth SREP. OUEINOBRIEN RO
K& 2 : RIF — 7Y FORER R IEREERS B RVZE D/ R R
- RUFIPIRRR, /NS R Basnh HEECLOTEDNTVS
RO DEIR 2 MDICL B EEHD
-ZELERIE. At

KR8 3 : Hilfl - 7y bR Z KRS B 5 RETEDH D REaHD
-BEEOREHD. [ FFTVBEFTNZE

IS TEBDIEENRITTOSERDHD | - ERESHD
HBEDFANZY DR, A - RIFORSHPREBN

RiE4 : BO -7y MOMEERE LT BRI, S5R AT BE
-RE-BE T EIARRE - KD RIE
-RENSEINTLS -HEE T (CLBFREDARESL)
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ASSET INFORMATION
- Design assumptions
- Construction details
- Drawings
-0 & M records
- Asset elements

PERFORMANCE INFORMATION
- Design standard

- Performance history

- Failure records

RISK INFORMATION
- Risk assessments

- Risk rating

- Elements weighting

VISUAL INSPECTION

NON - DESTRUCTIV
TESTING

ASSESSMENT SUPPORT
> ASSESSMENT TOOLS
- Condition assessment
manual
- Defects / Symptoms
information
A
INCONCLUSIVE DEFECT - TESTING
ASSESSMENT MATRICES
A4

.

‘ RESULTS

CONCLUSIVE ASSESSMENT
- Continue present practice

- Increase / reduce maintenance
- Minor / major repairs

- Improvement

Embankment slopes Condition 1: Very Good

General: Cosmetic defects that will have no effect on performance

Specific description: Slope stable and not too steep, well covered with
protective vegetation, no animal burrows and toe secure. Toe revetment/
reinforcement stable with no sign of rotation/deformation.

Key features: No animal burrows, no significant foreign objects present in the
structure, no slope deformation or signs of movement, no erosion of outward
face or evidence of overtopping. Vegetation coverage complete, uniform and
not overgrown. No evidence of cracking or fissuring. No saturation or pooling
of water near the toe of the outer face. Revetment (if present) complete,
without movement.

Embankment slopes Condition 3: Fair

General: Defects that could reduce performance of the asset

Specific description: Moderate defects — loss of vegetation or scour at toe
(lower right insert). Slope too steep to prevent damage during grass cutting or
undesirable type of vegetation cover (lower leftinsert). Shallow surface slips
(Main photo) and cracking parallel to crest.

Key features: Burrowing evident in sandy fill material. Heave or erosion around

‘light’ foreign objects. Slope apparently too steep to be confident of integrity,
orisolated bare patches, orisolated animal burrows, or damaged revetment or
potential lack of integrity of toe. Some movement of revetment material but no

Embankment slopes Condition 2: Good

General: Minor defects that will not reduce overall performance of
the asset

Specific description: In reasonable condition. Minor defects. Minor disparate
animal burrows (in clay embankment). Stable side slopes well vegetated but
may be non-uniform. Evidence of minor overtopping (see insert).

Key features: Light foreign objects present but not contributing to heave or
erosion. No crest parallel cracking, no loss of fines. Stone revetment at toe in
good condition — only minor movement. Minor pooling of water at toe of outer
face but no uplift.

Embankment slopes Condition 4: Poor

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

Specific description: Either actual instability of slope (lower insert), major
erosion of surface oractual instability of the toe (upper insert). Significant
erosion by livestock or other third party use (main photo).

Key features: Extensive burrowing by large animals but no fill washout.
Presence of heavy foreign objects. Shallow surface slips of slope and minor
crest parallel cracks in slope. Large sections of slope eroded or slipped. Parts of
revetment missing or moved, fill material washed out. Extensive patches bare
of vegetation. Severe cracking and loss of fines. Saturation/pooling of water at
outward toe. Major toe uplift.

H #8) Engineering inspection techniques for flood defences
using non—destructive testing (Defra, EA)

fill wash-out. Local uplift near toe.

H{ Bi) Condition Assessment Manual (EA)
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Bt

Lo—L41 | BEK#E4 R, Health & Safety(H&SYIEHE (— & (— ) Iearkaration Carvs
« RESHLKREANDBITHICKRRGEE - A0TFFUR
- RESTT7 YO "
US—L2 | BRAES | - AR HeSBE(—Fl—[) 1\
o REIEHFFT DIDICEANRELI AL TFURFBEENE 3
« RESHOREBANDBITHICKRELGEER - ADTF R g
o EREBATHURRAL TS REEEEMN §3 = ——
° 4ﬁ,ﬁ|§5—67t‘y|~0)§@ E \\-_‘ —— Reqgime 2
S S L 4 Y H:E‘g me 2
LO—L3 | BEKE2 [ « RR HSEBE(—FIZT—F)
o REE2ZHFT HI-OICEAD R ELI AV TFUREEE X
- REESHDRAEAN DB THISARRIEHISE - AT F R e e
o EEREBITEHLEEA T REEEEM
« JREESTT7HEVYbDE ?@ Yaars
“age - Earth Dykes and .v-arying core matt_ar_ial — Fluvial Narrow . lEﬂﬂh Dykes and onwiitil:m — ;mi = ;aFrI:vial Narrow
= I I intenan } - | COr;dltIOII Grade ;'ranslt‘mn (ye:rs) | - ai =] I intenan I 1 C zdt Grad ;_ ol - ) ‘ :
Slowest rate Slowest rate
1 = Low/basic 1] 5 10 40 60 1 - Low/basic 0 20 40 60 30
2 — Medium 0 20 40 70 110 2 - Medium 0 25 50 80 130
C\ 3 - High 0 22 a1 90 130 3 - High 0 30 60 90 140
Medium rate Medium rate
P 1 — Low/basic 0 3 6 25 40 1 - Low/basic 0 15 25 35 40
o 2 — Medium 0 15 30 80 &0 2 — Medium 0 20 30 70 90
3—High 0 18 33 70 20 3 — High 0 25 45 80 100
Fastest rate Fastest rate
1 — Low/basic 0 1 3 5 7 1 — Low/basic 0 3 8 10 12
2 —Medium 0 2 5 7 10 2 —Medium 0 3 8 10 15
3 — High 0 3 6 8 1 3 - High 0 15 20 30 40

Earth dyke embankment - varying core material

Embankments varying core material - Fluvial Narrow

Condition Grade
w

0 20 40 60 80 100 120 140

21

Earth dyke embankment - with siope/toe protection or revetment

Embankments with toeislope protection - Fluvial Narrow

Condition Grade
w

—+— Regime 3 medium rats|

|—+— Regime 3 fastest

0 20 40 60 80 100
Years

120
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® 3030709 SLFEREL.ILAV—TOJSLEZMYANT, BELZaRMERBEZR>TLS,

30:30709 Z LICEBRHEBEEHERE (km)

4,000

30:3070%4'5.4(2002~)
AR HS30mEL R D5 8% BLEME 1 R B4 304 LN 23T 2000

2,500

2,000
1,500

Z:I—7’&ﬂof.': 1,000

500

YRITEIAMIER o ALLILELEIALIELEMLRIALL LD

SELESF S SIS S S

BEYRIEFTOY 5L (2013~)
84 F (20cm) L F [ RIEBHIEDSH80%]%2032F £ TICE TR

3Tier 7RV S LICE DR MERETH

- . . 4900
8~18(45cm) I F[YRIVBHEDS>H15%] =X (BFEFLZL) L os
IFIRREERD T FIA g
£ 4500
18AVFLUE[VRIBHIEDI>HDS5%] ZIKAEET R D T FIFH T 4300 968 T~
=]
E‘ 4100
Summary of approach, RIIO-GD1 period 2013-2021 € L0 . . 437
Tier 1 (less than or Pipes will be replaced on a pro-rata basis to ensure the h — 45
equal to 87) replacement of Tier 1 pipes by April 2032 3700
(34,009km / 82.4%) 300 T . . . - ; E
Tier 2 (greater than 8”  Pipes will be remediated if they are above a Risk Threshold, with & g s = g 2 2
less than 187) those below the Risk Threshold remaining in use, unless their risk M E 2 < < 9
increases to above the Risk Threshold = b 2 = S =
<}

(5,374km / 13.0%)
Tier 3 (18" and above) Pipes will be subject to a maintenance regime approved by the
(1,884km / 4.6%) HSE.

3 Tier Framework
Mandataed Work

Services Associated with
mains

Tier 2 & 3 Cost Benefit Tier 2 (below the Threshold) & Tier 3 pipes will be replaced on a

cost benefit basis considering efficiency, environmental, reliability — ﬁa’g481§‘ P)Lﬁ\éﬁa’\]42% F}L’\t,’ﬁ{]'l 3%,ﬁ‘ﬁﬁ

and safety benefits.
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EEIOD'I"/?%%EEEE ~HAEER (National Grid)~

EarvoniRgr>

Provide Value Keep People
BQ Fbllabla

“We, at National Grid, will be the foremostinternational electricity and gas company, delivering

unparalleled @ fficie nc y.re liabili ty and Safety, vital to the well-being of
srcustomers anscOmmunities

We are committed to being an innovative leader in energy managementand to safeguarding

ourglobal anvirunmentlorfuture generatiOnS‘

Daliver Quality
Service forAll

;) RIIO GD1 : Revenue = Incentives + Innovation + Outputs Gas Distribution 1
H #8) RIIO GD1 Our Business Plan Approach (NG, Gas Distribution)

Our
Vision

Safeguard
Future
Generations

LTS
Storage
PRI
Network Dist.

<HEEHE>

127k km <7bar pipelines 4500 Risers

HB8)RIIO GD1 Our Networks (NG, Gas Distribution)
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<MRPS (Mains Risk Prioritization System)\_ >

MRPS
Calculation of risk value for individual pipes

'Consequence’
Factor H
fincidentsiGies / = Risk
yr)
| cellars | ||inrr|alal | | cellars |
Risk is expressed in units of incidents per km per year
2
. iy

H B1)RIIO GD1 Our Networks (NG, Gas Distribution)
<Asset Managementa)ﬂ-'ﬁﬂa>

Obligations &
Outputs

Safety
Reliability
Environmental
Security & Resilience

=]

Asset
Investment and
Maintenance
Plans

Likelihood

Strategies
st.:uagest |egy £ us, o8
of commercial
products

Strategies

H{ Bi) RIIO GD1 Our Asset Management Expenditure (NG, Gas Distribution)
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BABH=RESHRMN

ST )1132B5 (Environment Agency)

EIEEE+ (Highway Agency)

g% e+ (London Underground)

HAEER(National Grid)

IERERIC |OEEEE -8 OFREE -9 OEREE -2 OFREE -9
RT28M: |  AIEMESCRELIZRNTS | LEE140TV7ICHT. BRI RHOEYIPHBSERER. 7 HSEAB AWML TR AN #H%
U< Y, TIFEEPTFAOVA—EED | BEEHERMLRICRIESER BYNTEIANEEDESICERET | B, ML, @M
HESICKY). EADVIRBIDIEER - #1F BLa2OAMERDI=H, MACARD 3Hh 0 AZE—BEEE>TRT( HVEBETHBNGY., HARR7O
ERziTL. BHARBREAGIE SASCHRAE. RREICVRV 2B Line of Sightd)B#8) NEHRIRIBIECPREEZRTE
BKO—BHETTERBEED LEMREREROMISEIRRENS |(O7EIYNTRIAPDLLA oRM
858, BKVRIHEESZHR, —EB RICBITH TEyheRIA DT, BB, 5t | - HRE-NITF710D5DRRICEK
DO ERIEREEICFETEE |OVRIZRIA/PDEE EHRDOSN/-i%. STEIDFKES. BREPERREHNERVAVELTER
E. EDRAHER EIEELICOWTIE. YVRITEAA 104 A#t. REVRIZRI AU HEh, BICr750E/MLIREX
OVARI2RI A MDRIE bhEBEULTIVRAILANNZHIEL. Y . [ERER, HaE-REE=2)Y BYR LB
IZPDIREEEEMICEDE, HkUR AILACIEU TR BBV R VB EEELDD. PDCAHIINTITSS | - RETER. (STAMER. XKD
VeFHOREES/LET. TOENR {EREERE & EORRESTM -HEL. 2RIX RLFE REICES/\)1—T1—
R AVTFTFOADEEPHBEZRTE YAV MEICE DS EM L HISE vMEa—(CENEHDOERICT 1— vx—DiIREHIFELE V3%
L VRIS U CRIREEHRE T BICA. EERYMNI—7DHEREL Ky Enh3dL<H WEL, 7EybheRIAUMERE
T. LEO#KERZRIETDHEH FICHL T VAVEImEREE
Kifi-FiE |OF—a~n—A0%-EH ORR ML A o)-t: & 1] e OR R -FFMLLH
AR EEROEREEET 2T — KRR, BERR (ER) CHEASR SR, TESR. BSR. R | - HSERURMEEEHLFHRLT.
£#~—2ANFCDD (National Flood and (55 8) IcalIch, BE RIS IE HESRICATOSN, TBRRIRORB 17711885 fiv=17)V(PDA
Coastal Defense Database) % B $& BMIR(FHESZRE) B, 5l =R BB FMDERELEICRTE M)%ZKRE
L. BB =R, AT ADIER BB EMOHEFRHENE FESROBRIE. T—2~N—-Z(LU OE%&‘H‘@%E
2RiEEZ10BMAICE R RREREEW -HEITT7—4N— earth Structures Database )ICEE | - VAVDH3HEL2LTHRETIHEH
OREBSEMiv=27 IV D{ERE;EH A(HA GDMS)%Z#@EL T 2H. IR RRERICEDE, TEEVDIKE WS, VRI2RZIAMBETL, R
IR IRAE SR Z 5 ERMET1TL. EESIESICHEETZITOI AT SR A SERPE (iR - IKRBSEMEET . a-7 &Ko kFHICEIR(FEER
BEELS-LZEICED-EIRK ZHREaLP lLiRst - RihAE. SFEMEEHE #3B(EESIFUUT. BEST
HZLICHIfE - BEMORHEAZRT HllSROFERIE. BIEOKR. 15 YTITHh, TIEEMORMDIKR FB18IFLUT. EE181F88
OFBILFMEFIMCEILCCHE . BERAER. YRILAN, HERDS CIRE. MR, BkEZTM WeR it EBERICDOVTUR %1
IZpoEE- X elcE{bihE% IHBIC DL TEE i = R FRLEHEEERE)
BREL. 2179170V aRAMEREL
T. RBLHISEEFE2RTTS
L<BEHSE
ERREHEA | - PASS5MBEEIIANBLTEST. & | - 201 145EICPASS55DEREEANE H - PASS550REEEN S H - PASSS5DREEMEHE
(¥ 517 NDFELLL - PEINRRIANORBEDT=SD, | - FEIMNRIAMORERIEDT=8, | - 1ISO55000sDREEAN S I FHIRAYIC
+ 1S055000slcDUL\THERFR ISO55000s DRSS ICHEIEAYIC % FIT¥37=8. ISO55000sD:REEHN DL ERyaE

ERV$AL T3 &t

FICIRENICRUEL
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ISO55000sDEA ~HigFHFEDEIE~

HEEKRGERR., A, BZELGE). REOYERE (BB, TiHEE) . SOICITEYMEE
(FMEE. AWEE)LGE . ETHRRELGRTEYRIR DA D EFEFR# (1S055000s)

BEEDOT7yRIROARDERNIRE (PASS5)ESEIZLEADE ., PASSIE MR EMHWEE
[ZBRH>TLVADIZxL . ISO55000s(FIEMHIE EE M R EL TWNAZ EAFH

ISO 55000s(&. ISO 55000 (#1 2. & A, FHEE). ISO 55001 (E3RZEIE) . ISO 55002 (ISO 55001
BARADE-HDHARSA) THERESN ., ISO55001 AN EREFZERET A= NI EREIF |

ISO 55001(%. ISO 9001 (FAE TR AR) XOISO 14001 FRIEBET R AN ERIFRIZ. #BEEA
HMIRICEDWCHRIIGEEEE - i) 22 (+5HLLH

EEEEREELT. FMEEE (A %E BHE) . PEX. A—RMUT7. . ET72)HEE0N
E Ll E AIS055000s D IR EHFKIZS

EHEEZXEH. 6RO =ELZRE ., ZE DMirror Committee o NERERHLDD. WD

(Working Draft) . CD (Committee Draft) . DIS (Draft International Standard) . FDIS (Final Draft
International Standard) SAERKEESD . SMEEDERKZEIZLY2014F1B108BICIEXFEST

26



MR BABH=RESHRMN

ISO55000sDEA ~FRITE~

ISO 55000 (8=, A, FASE) ISO 55001 3 ISO 55002 (ISO 55001 FA®
( (BRI HDHALKRF14)

INTERNATIONAL ISO INTERNATIONAL ISO INTERNATIONAL ISO
STANDARD 55000 STANDARD 55001 STANDARD 55002
First ediion Firstedifon Firstedibon
2014-01-15 20140115 20140115
Asset management — Overview, Asset management — Management Asset management — Management
principles and terminology systems — Requirements systems — Guidelines for the
estian dactifs — Aperpu général, principes et terminolag e Gestion d'actifs — Sestémes de manogement — Exigences appllcatlc—n of IS0 55 001
Festion d'actlfs — Systémes de management — Lignes directrices
relatives & Fapplication de IS0 55001
o 150 55000:2014(8) o 150 55001 2DT4(E) o 150 55002 D TH(E)
280 ASC: ASC:
% QIS0 2014 % o150 2014 % S50 204
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<AMSOFEEZRDOEAR>

Stakeholder and arganlzatlon context

Organlzational plans and
organizatlonal objectives
Coordinated activity of

an organization to realize Strateg|c asset management

plan (SAMP)
value from assets, Asset management

objecthves

Set of Interrelated or
Interacting elements to
_| establlsh asset management
pollcy, asset management

Asset objectives and processes
management to achieve those objectives

system '

Assets that are within
the scope of the asset
management system

<FEREROMR>

Plans for developing
asset management
system + relevant
support

Asset management plans

Asset management
system + relevant
support alements

Implementatlon of asset

management plans

I Asset portiollo

NOTE The grey highlighted box designates the boundary of the asset management system.

H{B1)ISO55000 Asset Management — Overview, principles, and terminology
28
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ISO55000sDEA ~ISO55001(ZKR=F|IR )DME~

. 7 XiE

[ 7.2 hE
1 B FHEEH 7.3 o
2 3\ A 7.4 J31=H-3a
3 HERUVER 7.5 [EIRICREITZEREIR
4 $AREDIRR 7.6 XELUIEER
4.1 $ERRUZORROIBHE 8 &
4.2 TR -0 - RUHERFOIEAE 8.1 EFHOHEEERUSIE
4.3 TYMNRIAD N AT LAOBEREEFEORE 8.2 ZTEMOIXIAUN
4.4 FEYMNIZIAINIZATA 8.3 7UkY-3>4
5 Y=H-3v) 9 JXTA— A
5.1 U=A—3wTRUIZYM K 9.1 EZHUY, BIFE, U
5.2 A&t 9.2 KNEPEER
5.3 #A@0EE, EEMAVER 9.3 NA&IAINE1—

6 SHESRE 10 &E
6.1 FRYNEIAY I ZTLADRHDIRIRUESADEHEH 10.1 FEGRUZIELE
6.2 TEYNRIX NBEERUVENEER T ZHOHEEE 10.2 FRHALE

10.3 fREHICRE
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ISO55000sDEA ~IS055001 DEE~

4 @D KR
TEINIROAVN AT LDERT HBRFERT 56, A0 RN DK REEELI- LT,
THEIRIRDOAVN O RTLICEART DRT—IRILE —D_—XEAFERE T HEEEKR

bE )—HF—vyT

HBOr THRTEIRIROAVN D RATLIZET B —F— v TEAZIYRAVRETRT EFER,
SHIZ, TEINIROAVINDFAHEESD  FEBRNICEWTRELSELERZEIVET EET S
_EFEXR

6K HHE

TEIRIRDOAN AT LEETETAED)RVEBEERTET HEELIC. TEIRNIRD AL
DEEDWEIL., TNEERTA-ODTEINIROAVNNIEZEREETAHIEETER, YR EHEES
[CDWTIE, ZNOMEEEEDICERTIHEFEE,

15 BABENEIR

TEIRIRADAVN AT LIZRELGRFTEOCANELEDER. BRIDIAIDN=E. TR
CAVEDARBOENEADRE. AR EDIZT 225 —23)  FHROBEEXEILLGE . T
YRR OAN R T LETIET HIEHEAZTER
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ISO55000sDEA ~IS055001 DEE~

8E EH

FBA ., TEYR IR AU NTEZ T SHES IR ELTORREEHE-EETLHE. TEYRT
FOAVRDBEEDERKICEEFXRIZILBITEDERZXEETLHE. TIOMN =T EDES
FEEITHETEK,

9F /INDA—UAEEE

HEEA. TEIYR, TEIRIRDOAVS, TEIN IR AV RTFLDINTA—I U REEZRYLY
L.BIEL. o#HL. FHMET BEEEIC, FNEXEILL-EREFRFTHELZER, SHI2, 7Y
IRDAVNRT LD, BB AN R EL-ERBIELAEFREREOERSZEIEHEEL TSI E
EFIVITARABEE. BAUMTIRCAVMILBIRAVNE2A—DEHFREERK,

10 =

HEEMN., 7Evb, FTEIN IR OAVN, TEIYRN IR DA AT LIZFABE OERHNFREL-15
BEORMNFEZOCRENLE. ZFNODFHUEDLEEDOFEE. SSIZIXFNSDFEE G
[CRETDHIEFER,

KEREEZHZ(TAT=0IZ(E. 55001 DEIEBZE-9 RN ERREREEIXITHNELY,
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RE D& HAANDREE

B —BLUEHBYRAMDERE (Line of Sight)
B VA2 RIANDER
B BEHDSOMIIETHHINIMEADNG

B HEADZEARHE
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Line of Sight (OEXE
?

M
B B EEEOEVIEY—EXEFEK
L1

e To combine a reliable train service with :
e high standards of customer care
Keeping London moving
while transformmg the Tube

by T2 AN
Eoay /Eilg /S

SNV RI AP

Eoal /Eilg/ B
DE&EE

7yheRI A
D¥$E A

Line of Sight
)] kvl

Asset Management Policy & Strategy

aaaaaaaa

lecoms
Civil
rack
Power
Fleet
&E

Stations
Tel

2

Asset Management Plans "'"'"““"“““'---------—————————————---________:
— , © FEYMTRSAVIE - BROEE

D—ILRE IS RIZEEHTE

HEDOFRABTT7EERTH L
: MTF&EZEELDD, OVFVZEE)
MLERITAHCE

Customer (BE%), Value ({fi{f), People (B8 ),
| Delivery (I2Ht#1) D4 D DMEE T, ESar ., B
B8, BkEE R

—> London Underground Strategic Framework

o PTRYMNIROAVIETEDEE

+ PDCAY A ILIZE ST YRR AT A
DX

\l

Performance Measurement & Improvement

) Management Review
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DADRRIAVMDENR (EEERF:7)I15E)

o YA/ (B2, RIE. AM)
o YRVEM (GHK. BAlR)
o YAVER (7EyMeRIA/NEES)

@ VRYVZRIRE LT EDRDRIR- AT T ADHE -NEZRE
® JRIIZHLT, HEDRNREKHZEITL., LBDHKEHEZRNE

B2
%65

i

LCCH=E
4
S IR

i

HREE

P | Aige=a7l
CD: Ffiv=a7)N
8 7-sx-2z
g WISEEY 27 A
)| 53 iE %

RIR

{2 <= & ST

R EEE

xt KRN

BRAR, ERE VT EZFIDY.
IEIRFER RARE
Rim-REICE L. AEOIREZSEFE
el

BEREEEKECR-T, HFEELO—
LZEEREL. FTERE

LILBIRICE DO WLCH HTE b EITxtsE
ZIRET
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BREMSDMILETRESHBENDIT I

. - _ CTT
o RLT—RETIREL, REMEMBEIOHE e A
o D175 EISIEIEN Naéiggal Agency
i
. 000 London PAS55
H&E? 727 Underground|  {1S05500Cs
e
5[]
Environment Agency Network Rail | siyimpy
7 35K I - KO -
s A B BA-HRKE
>

W BREHSDOMITE (Arm’s Length of the Government)
B |

35



BRInH =R S5

HAEADZ A AJRET
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CRBEHYMNESTETVVELS,

RAEMICHATHIEBNEDOEEL
K2 ZZREWRRT
HENETROAVMRERARER
(B88) X E#

takesue@mri.co.jp
TEL 03-6705-6013
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