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Managing Geotechnical Risk

Summary:  This Standard sets out the procedures to be followed and certificates to be
used during the process of planning and reporting of all Geotechnical Works
caried out on highways under the jurisdiction of the relevant Oversesing
Organisation to ensure that the Geotechnical Risk is comectly managed

1. INTRODUCTION

Why Geotechnical Certification?

1.1 Geotechnical certification is used to ensure that
geotechnical risk is managed throughout the lifetime

of a scheme. It is applied to all schemes which involve
geotechnical activities and which may pose a risk to the
general public, the Overseeing Organisation and/or the
Overseeing Organisations’s asset.

1.2 The purpose of this standard is to provide a clear
and consistent framework to record the management of
the geotechnical risk involved in a scheme. Certification
1s applied as a series of steps at four Key Stages of
projects. It is intended that these stages are related to the
key stages of decision making within the lifetime of a
scheme.
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2. MANAGEMENT OF GEOTECHNICAL RISK

2.1  To be effective in terms of reducing risk and
identifying opportunities, geotechnical risk management
should be started as soon as possible following project
identification. Appendix A of Standard

HD 41 (Ref 5) provides advice on what constitutes geo-
hazards that pose nisks and will need to be considered
when developing the risk registers for a project. The
establishment of the Geotechnical Risk Register is an
essential part of these procedures and is developed and
refined as the project progresses.

2.2 Geotechnical risk management should not be
carried out in isolation, but should be considered as an
integral part of the whole of the project process from
initial planning through to construction and completion.
The processes set out in this Standard will require
interaction between all members of the project team.
2.3
and then correctly managed this Standard requires the
project team to follow a logical sequence of reporting
and review of the geotechnical design process. The
Standard sets out Key Stages to be followed during

the process of planning and reporting Geotechnical
Activities (as defined in 1.10) for all highways under
the jurisdiction of the relevant Overseeing Organisation.
These Key Stages link in with the major parts of the
overall project procurement process.

2.4 There are four Key Stages in the Geotechnical
certification procedure. These stages are arranged to

be an integral part of the overall project progression to
ensure the procurement of the geotechnical information
necessary to undertake an accurate assessment of
project risks. They are listed below:

Key Stage 1 Initial Review of Project and
Geotechnical Risks to determine 1ts
Geotechnical Classification and thus
the requirement for Geotechnical
Certification: This stage ensures that
potential geotechnical risks are
identified at project inception. The
requirements for specialist geotechnical
processes are also assessed ar this
stage. The document required from the
Designer ar this stage is the Statement
of Intent (See Appendix B.)

To ensure that the geotechnical risks are 1dentified

Key Stage 2 Preliminary Assessment including
Preliminary Certification: This stage
contributes to the preparation of the
outline design and where necessary

the requirement for land acquisition
and orders preparation. The documents
required from the Designer at this stage
are the Preliminary Sources Study
Report (Desk Study) and the Ground
Investigation Report. (See Appendices C
and I).)

Key Stage 3 Geotechnical Design and Construction
Certification: This stage provides

the information for the detailed

design and for the contractor to prepare
and carry out construction. The

output requived from the Designer at
this stage is a Geotechnical Design
Report with all sections completed prior
to construction of relevant areas. (See
Appendix E.)

Key Stage 4 Geotechnical Feedback: This stage
reports on all construction work

and particularly any unexpected ground
conditions requiring changes to

design that occurred. This Key Stage

is a requirement in contracts let by the
Overseeing Organisation. The

output required from the Designer at
this stage is the Geotechnical Feedback
report (See Appendix I)

2.5  The Statement of Intent, Preliminary Sources
Study Report (Desk Study), the Ground Investigation
Report, the Geotechnical Design Report and the
Feedback Report comprise the main requirements for
this Standard. These reports are supported by a single
certificate system included in Appendix A.
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5.2 EElLY—I
5.2.1 (SREMEREETEE

Z 2T, BHEMERGT O S M R T LT EO R Y a C ORENLIEFEMEHRG TR E 2D o
OhHETHNLEY I 2 b —3 3 (Monte Carlo Simulation, LLF MCS & BERR) 2 FH 7= BAREY
7Rt AR,

i S B eI Tk & 13, F RO O0E L IRFUE) Ol & IESL0 & ARE L CIEEMEZ HEE T
LFE (LT, @EEEMR) CTHhY, REThbAVSD Z e vy, ZIUXE#IN &K
ETHIETI/R—ART 3 —LNHY | fiff & PO DR ERLS AR O5E 1T (5.2.1), xt
BOEH A OEI1E (5.2.2) TG ICEBEMEEAHE TS, MEOEFEMELZ M D LT
D ThD, Flo, BEMEEENSIE, BEEELA (6.2.3) TROLHIENTED, L
ERGMATHESED E ZADBMETH L TH Y | BERE 1S5 LERD D552 i%lhﬂﬁnﬁ‘
LB D, ASHTO (LRFD) T % < OfFHEMEMNT 28 Zhic L 225, sEHR RIS M A
MCSickBZ L TnD Y

e R-S

T (5.2.1)
\Joa+0o,

N| R [1+COVe

s\ 1+Cov;

_ (5.2.2)
JLNU1+COV§MI+COV§”

P =1-®(p) (5.2.3)

ZZIT, B REMREER g EPUREE L WEBREOTIIE, oy o HEDUREE & TR
DIEHER 7=, COVy, COVy : HRHFTIREE & fif EHOREE D ABEREL, P, - MR, O () : EHOMBEE (=
7 OBIE “NORMDIST” )

WITMCS LT AR DOMERER NG T o MEZ T LR AT 9 & O T, MR D07
B L OVERRBIB OB/ IR b 67 MER B OF R 21T 2 LR e 2155 Z L3 T
LHETHD, URNEZ L OB EHFET L2 ERREETH -7, BHRHERARICLL D%
IR T3, DY 3 DFEN LIEF IS IITZ D L Hicz, A%@%ﬁ¢%§%§%
DEFI/LDH EEZHILTWD, MCSIZEBIT 2 LEFHFEEHIZ OV T, RETEEMIZE <2,
5.2.2 FtEHI

AR 72 (Z R ERR G OB & LT, X 5. 2. 1 IR T 1 AROH ORI 7 M4HIA B 3B D15 dEM: % 35
T 5,
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Ru:qd.A+U-L-f (5.2.4)

Z I, R, WRRIA LR ) (KN) | qq 0 AUOEHROMRBRSZFF I EE (KN/m®) . A AUOeim O fE (m”) |
U: MioEE (m), L: BAREBEHZEZEETIEOES (), f: HUEEHOWREEDE (kKN/n?),
FLORRRA L IFF IR OIX H D& & LT, < OoshE At & (5.2.1) TRLE
KRN E DG, LFOE @R/ ZFHR) ML THhd b0 st 5,

EEIME ¢ 0.94, FEVEMRAE : 0. 276

— 7 LiIAZ I 1500kN T, X6 2X I FO LB LT3,

EME 1.0, BEYEMRZE £ 0.2

BB, ZNODIELOEIX, SFNIFEEES M & RHIER AR O F 255 L L, LA )
IIIEREERA E LCRET D,

KENEM LIARTI O G EEREERNMGE LEGAO@MSIEC X o EEM T, MR E X
(5.2.5) LT (5.2.6), (5.2.7) 20, (GHEMERIEIL 2. 2, BUEMRIT L 4% LHEESND, =
OFERZ RN 5. 2. 2 1R T, 22T, HLIART E R DI D D& DD B R 3 HI i E
MERTHD, L2, WHFD o TN L ARSI OV iERERFRZE T, X (5.2.8) »HLEHT D,

p=_ RS _ ART71500 _, 5, (5.2.6)
Joi+ol 12997 +300°
(5.2.7)

P, =1-®(£)=0.014

oc=+Joi+a? (5.2.8)
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SEEIE PR AR 22 TIARTEAR
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H8~#10 : NEDIX DD X | NE D JE 1 BEER ) E~DO BB, JEHEE ) OF T ViR EDO&ME
BHATHIE Lz, MCS D FH R EIER Sy OfE

#11 : AL ST

#12 : AL T OFERELATRHG LTz, MCS DFHR[EHS DOfE

#13 : FHE 1 [R5y O E ORI

#14 : FHE 1 [R5 OEHLOF M

#15 : PEREBIER AT L2y (RPIOFEE A5 Wl L 7 D) B3

#16 : PERERIE 2T R L2 W ¥ A MCS OFHEIERL O L. BRERR (P,) % 3HE

HI17 . IEHIAABIEIC X 0 EEEMEEIE (B) Z&tH

#18 : FHEAER (P& B) TV Ty b

BARBZHAEIZ, =7 X0 R 2o —RLTA VA =L L, b EF - HimEIZE 5. 2. 4
DTFA Nt — - X—=A 252 & CTHRFICHEMICEVKTT 2,

3 eSS

n.MCS <- 1000000 #1
QD <-3000 #2
DMT <- rnorm(n.MCS,0.8,0.25) #3
A<-0.785 #4
U<-3.14 #5
L<-10 #6
F<-75 #7
DN <- rnorm(n.MCS,1.0,0.15) #8
DF <- rnorm(n.MCS,1.2,0.3) #9
DMF <- rnorm(n.MCS,0.9,0.3) #10

V <- 1500 #11
DV <- rnorm(n.MCS,1.0,0.2) #12
#fr D F 5

VV <-V*¥DV #13
#IEHL O FHEL

RU <- QD*DMT*A+U*L*F*DN*DF*DMF #14

#aMEREBE R A i 2 L 72 W R
Count <- length(which(RU-VV <= 0)) #15

#APf & P DEHE
Pf <- Count/n.MCS #16
Beta <- -1*qnorm(Pf,0,1) #17

#hEtFAER (PFEB) OT U hT v b
Pf;Beta #18
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5.0 Baseline Distribution of Soil Units

Based on the geotechnical investigation conducted at the site, we anticipate that the Home Avenue-
Garden Lane HDD will be characterized by colluvial deposits at the launch pit site, quickly
transitioning to the Hookton Formation bedrock unit through the majority of the alignment, before
eventually, reaching terrace deposits beneath the receiving pit (see the interpretive cross section on
Drawing 1). Although observed elsewhere, thick alluvial deposits and fill are not expected to be
present along the proposed alignment.

STA 10+90 to +STA 11+14: The colluvium soil unit is present within this segment. The boring
alignment will encounter lenses, layers, and seams of each soil type associated within this unit. It
should be assumed that boring will also encounter currently unexposed materials such as woody
debris and cobble to boulder-size blocks of weathered Hookton Formation bedrock.

+STA 11+14 to +STA 13+15: The Hookton Formation bedrock unit is present within this segment.
It should be assumed that randomly distributed coarse gravel and cobble layers will be
encountered. The boring alignment will not pass through the plastic clay (CL and CH) layer we
encountered at the base of boring BH-2 (the alignment passes above the clay layer).

+STA 13+15 to +STA 13+47, The terrace deposit soil unit is present within this segment. The
boring alignment will encounter lenses, layers, and seams of each soil type associated within this
unit.

6.0 Construction Considerations

6.1 Excavation Characteristics

Based on the results of this investigation, the soil units that will be encountered at the launch and
receiving pits can be excavated using conventional soil excavation equipment. This includes bucket
excavators, bull dozers, earth augers, and similar equipment. A ripper tooth will provide for better
excavation efficiency in areas characterized by more compact strata. We do not anticipate the need
for blasting.

6.2 Launch/Receiving Pit Stability and Shoring Considerations

Colluvial deposits will be exposed in the HDD launch pit, and the receiving pit will be excavated
into terrace deposits. Pit excavations can be accomplished by laying slopes back to a stable
configuration and/ or using temporary shoring systems.

Temporary cut slopes excavated into the colluvial deposits between zero and 5 feet in height should
be graded no steeper than 1.5:1 (horizontal: vertical [H:V]) or 2:1 H:V between 5 and 10 feet without
installation of appropriate shoring systems. If support systems are required, they should be
designed to resist lateral earth pressures and must meet Occupational Health and Safety Act
(OHSA) requirements. The principal construction consideration at the launch pit will be the head
cut into the base of the hillslope, and the need to retain the loose or moderately consolidated
colluvial materials.

Temporary cuts in the higher strength terrace deposits at the receiving pit can be excavated to 1.5:1
(H:V) prior to placement of a shoring system.

5.3.5 Home Avenue—Garden Lane Pipeline Project IZ#I+% Horizontal Directional Drill (HDD)
[Z*xt9 % GBR
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