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NOTE: This guide specification covers the
requirenents for work related to the installation of
utility pipelines (i.e., electrical power,
conmuni cati ons, water, gas, oil, petroleum products,
steam sewage, drainage, irrigation, and sinmlar
facilities) utilizing microtunneling or boring and
jacking trenchl ess construction mnethods.

Adhere to UFC 1-300-02 Unified Facilities Guide
Speci fications (UFGS) Fornmat Standard when editing
this gui de specification or preparing new project
specification sections. Edit this guide
specification for project specific requirenents by
addi ng, deleting, or revising text. For bracketed
itens, choose applicable iten(s) or insert
appropriate information.

Renove information and requirenments not required in
respective project, whether or not brackets are
present.

Conment s, suggestions and reconmended changes for
this gui de specification are wel come and shoul d be
submtted as a Criteria Change Request (CCR)

Section 01 57 19 TEMPORARY ENVI RONMENTAL CONTROLS
and Section 23 03 00.00 20 BASI C MECHANI CAL
MATERI ALS AND METHODS, apply to this section with

addi ti ons and nodifications specified herein.
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O
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NOTE: Boring and jacking is a termapplied to a
hori zontal auger boring process characterized as
nmechani cal Iy boring and casing a hole through the
soil with a cutting head on a continuous flight of
augers nounted inside the casing pipe. The casing

i s advanced simul taneously with the boring operation
via a hydraulic jacking system Line and grade
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accuracy may not be achieved to the degree of

m crotunneling, but this nethod is often used to
economi cally install 100 mmto 1.8 m 4 inch to 72

i nch di aneter casing pipe under roads and railroads
through a wide variety of soil types (including
weat hered rock and smal | cobbl es/gravels) up to

di stances of 122 m 400 feet.

M crotunneling is a process characterized as a

hi ghly sophi sticated, |aser guided, renote
control l ed systemusing a mcrotunnel boring machine
(MBTM) and providing the capability of continuous
accurate nonitoring and control of alignnment and
grade. MBTMs are categorized as being either
slurry-type or auger-type, referring to the method
in which spoil material is carried fromthe cutter
head to the jacking pit area

There are a limted nunber of nmanufacturers of

equi pnment that can performthe work described in
this specification; a few of those manufacturers are
| ocated in the United States.

Use ASCE Standard 36-15, Standard Construction
CGui delines for Mcrotunneling for the planning,
design, and construction of nicrotunneling projects.

M crotunneling can be used to install |arger

di ameter gravity pipelines. Pipes used in

m crotunneling can range in dianeter froma m ni num
of 300 nmr 12 inches to a maxi mum of 3454 mr 136
inches. Mcrotunneling is ideally suited for placing
600 mr 24 inch to 2438 nm 96 inch dianeter gravity
carrier pipes and 600 to 2438 nmm 24 to 96 inch

casing pipe for containing utility lines. D stances
can exceed 300 nm 1000 l|inear feet. Large dianeter,

strai ght gravity pipelines under highly congested
roadways, railroad crossings and wetl ands are

typical mcrotunneling projects. Section 33 05 07.13
UTI LI TY DI RECTI ONAL DRI LLI NG shoul d be consi dered

for use for smaller dianmeter pipelines.

M crotunneling is typically not suited for
installations with soil cover less than 1.8 nm 6 feet
or twice the dianeter of the pipe being installed
due to concerns of heave or settlenment of the ground
surface or installations with numerous service

| ateral s | ocated between manhol es.

M crotunneling is generally well suited for use in
sands, clays, and gravel soils. 1In soils containing
rock, cobbles, boulders, or in m xed-face soils
(softer overlying harder material) in-depth

consi deration given to ground conditions, proper
cutter head and gui dance equi pnent selection is
reconmended in order to achieve desired results.
When microtunneling is utilized, also include
Section 33 01 30.16 TV | NSPECTI ON OF SEVEER LI NES.
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In mcrotunneling boring and jacki ng pernmanent pipe
casing can be used as the carrier pipe or a separate
pi pe may be placed inside the casing. The Designer
of Record specifies the pipe materials to be used.
The Contractor is responsible for proper selection
of equi pnment and nethods for installation

In mcrotunneling boring and jacking the Contractor
typically uses a lubricating fluid to reduce

friction on the pipe/soil interface. The possible
damage to the exterior of the pipe due to stresses
and friction should be accounted for in the design

In "dry boring and jacki ng" operations, water or
other fluids are not used in the renoval of spoils.
Dry boring and jacking is often specified for

hi ghway and railroad crossings.

Cat hodi c protection for steel pipes should be

consi dered where the antici pated degree of corrosion
is so great that coating systems are not adequate to
protect the piping for the desired life of the
system

Jacki ng and receiving shafts are required to be
clear of all obstructions in the shafts and above
the shafts - including overhead |ines.

M crotunnel i ng Boring and jacki ng through

contam nated soils or areas anticipated to have
nuner ous under ground obstructions is not recommended
unl ess special provisions for handling, disposal, or
treatnment of contam nated soil or obstructions
encountered are included in the contract docunents.

Refer to ASCE Standard 36-15 for gui dance on
addr essi ng obstructions anticipated during

constructi on.
R R R R R R R R R R
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NOTE: Project Draw ngs:

1. The followi ng infornation should be shown on the
proj ect draw ngs:

a. Plan and | ocation of all new pipelines,
i ncludi ng size of pipe casing and carrier pipe.

b. Location and profiles of soil sanpling and bore
hol es.

c. Location, size, and type of service of existing
connecting, intersecting, and adjacent pipelines and
other utilities.

d. Paved areas and railroads which pass over new
pi pel i nes.
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e. New pipeline profiles, to show existing
condi tions.

f. Mnitoring survey test |ocations to check for
heave and settlenment before, during and after
m cr ot unnel i ng.

g. Manhole and lateral piping bedding conditions.

h. Details for the connection of the pipe casing to
manhol es and infiltration control

i. Location of surrounding structures (including
foundati on type) and any sensitivity to settlenment
and any subsurface structures that could be affected
by the operation.

j. Showtraffic plans for work near roadways or
railroads. Show possible equi pnent staging areas
and spoil storage areas. Spoil storage and renoval
requires a relatively large area for dewatering and
must be strictly controlled. This should be
addressed in Section 01 57 19 TEMPORARY

ENVI RONVENTAL CONTROLS. Refer to applicable
sections for specific renoval and disposal of
hazardous nmaterials. Spoil storage |ocations and
construction operations need to consi der possible
runof f into wetl ands, streans, or stormdrains.

k. Cass or thickness of pipe used in the work,
including naterial identification, and limts for
sanme where class or thickness will differ al ong

| engt h of pipeline.

|. Designate Shaft Locations. Mdst microtunneling
boring and jacki ng equi pment requires unobstructed
over head cl earance, free of overhead |ines and
trees. Large equi pnent (excavators, cranes, etc.,)
and vehicul ar access to the shafts as well as
adequat e surface workspace adjacent to jacking shaft
work area, is critical. The mcrotunneling boring
and jacki ng systemrequires adequate shaft
construction areas to successfully conplete the
operations. For pipe dianeters of |less than 1200 nmmv
48 inches, a mnimum area needed i s approxi mately
650 square neters 7000 sf. For pipe dianmeters of
1200 nmr 48 inches to 2438 nm 96 inches, the m nimm
jacking shaft work area is approxi nately 929 square
neters 10, 000 sf.

m Al construction requirenents conformng to the
standards of the railroad or highway owner

Indicate linmts of right-of-way and any other site
requi renents or di nensions.

EE R R R S I R R I R I R S R R R R S I R R I R R R R R R R R

PART 1 GENERAL

Provide utility installation using mcrotunneling boring and jacking
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techni ques at |ocations indicated. The Contractor is responsible for al
work related to the provision of utilities installed, including assessing
surface, subsurface, and environnental (seasonal) conditions.

1.1 REFERENCES

EE R R R S I R R I R I R I R S R R R R S R R I R R R R R S R R R O

NOTE: This paragraph is used to list the
publications cited in the text of the guide
specification. The publications are referred to in
the text by basic designation only and listed in

t hi s paragraph by organi zation, designation, date,
and title.

Use the Reference Wzard's Check Reference feature
when you add a Reference ldentifier (RI D) outside of
the Section's Reference Article to automatically

pl ace the reference in the Reference Article. Also
use the Reference Wzard' s Check Reference feature
to update the issue dates.

Ref erences not used in the text will automatically
be deleted fromthis section of the project

speci fication when you choose to reconcile
references in the publish print process.

EE R R R S I R R I R R I R S R R R I R S I R R I R R R S R R R R

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by
t he basic designation only.

AMERI CAN PETROLEUM | NSTI TUTE (API)

APl Spec 5L (2018; 46th Ed; ERTA 2018) Line Pipe
APl Spec 13A (2010; Errata 1 2014; Errata 2-3 2015)
Specification for Drilling-Fluid Materials
AVERI CAN RAI LWAY ENG NEERI NG AND MAI NTENANCE- OF- WAY ASSCCI ATI ON
( AREMR)
ARENVA Eng Man (2017) Manual for Railway Engi neering

AMERI CAN SOCI ETY OF ClVIL ENG NEERS ((ASCE)
ASCE 27-00 (2000) Standard Practice for Direct Design
of Precast Concrete Pipe for Jacking in
Trenchl ess Construction
ASCE 28-00 (2001) Standard Practice for Direct Design
of Precast Concrete Box Sections for
Jacking in Trenchl ess Construction

ASCE 36-15 (2015) Standard Design and Construction
CGui delines for Mcrotunneling

AVERI CAN WATER WORKS ASSOCI ATI ON ( AVWAA)

AWM C200 (2012) Steel Water Pipe - 6 In. (150 mm

SECTION 33 05 23 Page 8



and Larger

AWM C203 (2020) Coal -Tar Protective Coatings and
Linings for Steel Water Pipelines - Enanel
and Tape - Hot- Applied

AMERI CAN VELDI NG SOCI ETY ( AW5)

AWS D1.1/D1. 1M (2020; Errata 1 2021) Structural Welding
Code - Steel
AWS D1.5M D1.5 (2020; Errata 1 2022) Bridge Wl di ng Code

ASTM | NTERNATI ONAL (ASTM

ASTM A53/ A53M (2024) Standard Specification for Pipe,
Steel, Black and Hot-Di pped, Zinc-Coated,
Wl ded and Sean ess

ASTM A139/ A139M (2022) Standard Specification for
El ectric-Fusi on (ARC)-Wel ded Steel Pipe
(NPS 4 and over)

ASTM A716 (2018; R 2022) Standard Specification for
Ductile lron Cul vert Pipe

ASTM A746 (2018; R 2022) Standard Specification for
Ductile Iron Gravity Sewer Pipe

ASTM C33/ C33M (2023) Standard Specification for Concrete
Aggr egat es

ASTM C76 (2022a) Standard Specification for
Rei nf orced Concrete Cul vert, Storm Drain,
and Sewer Pipe

ASTM C76M (2022a) Standard Specification for
Rei nforced Concrete Cul vert, Storm Drain,
and Sewer Pipe (Metric)

ASTM C150/ C150M (2022) Standard Specification for Portland
Cenent
ASTM C1091 (2003a; R 2013) Standard Test Method for

Hydrostatic Infiltration Testing of
Vitrified Cay Pipe Lines

U S. ARW CORPS OF ENG NEERS (USACE)

EM 385-1-1 (2024) Safety -- Safety and Health
Requi r enent s Manual

.2 DEFI NI TI ONS
As used herein, the ternms "shaft" and "pit" are synonynous.
2.1 M cr ot unnel i ng

Unl ess ot herwi se specified or indicated, see ASCE 36-15 for definitions.
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1.2.2 Jacki ng Precast Concrete Pipe

Unl ess ot herwi se specified or indicated, see ASCE 27-00 for definitions.
1.2.3 Jacki ng Precast Concrete Box Sections

Unl ess ot herwi se specified or indicated, see ASCE 28-00 for definitions.

1.3 SUBM TTALS

EE R R R S I R R I R I R I R S R R R R R R S R R I R I R R R R R R O

NOTE: Review Submittal Description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list, and correspondi ng submttal
items in the text, to reflect only the submttals
required for the project. The CGuide Specification
technical editors have classified those itens that
requi re Governnent approval, due to their conplexity
or criticality, with a "G" GCenerally, other
submttal items can be reviewed by the Contractor's
Quality Control System Only add a "G' to an item
if the submittal is sufficiently inportant or
conplex in context of the project.

For Arny projects, fill in the enpty brackets
following the "G' classification, with a code of up
to three characters to indicate the approving
authority. Codes for Arny projects using the

Resi dent Managenent System (RVS) are: "AE" for
Architect-Engineer; "DO'" for District Ofice

(Engi neering Division or other organization in the
District Ofice); "AO" for Area Ofice; "RO for
Resident Ofice; and "PO'" for Project Ofice. Codes
following the "G' typically are not used for Navy
and Air Force projects.

The "S" classification indicates subnittals required
as proof of conpliance for sustainability Guiding
Principles Validation or Third Party Certification
and as described in Section 01 33 00 SUBM TTAL
PROCEDURES.

Choose the first bracketed itemfor Navy and Air
Force projects, or choose the second bracketed item
for Arny projects.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Covernment approval is required for submittals with a "G' or "S"
classification. Subnittals not having a "G' or "S" classification are
[for Contractor Quality Control approval.][for information only. Wen
used, a code following the "G' classification identifies the office that
will reviewthe submttal for the Government.] Subnmit the following in
accordance with Section 01 33 00 SUBM TTAL PROCEDURES:

SD-01 Preconstruction Subnmttals

Mcrotunneling Plan;, G, [ 11

SECTION 33 05 23 Page 10



Bori ng and Jacking Plan; C[, |
Statenent of Contractor Qualifications; G, |

SD- 03 Product Data

EE R R R S I R R I R I R I R S R R R R S R R I R R R R R S R R R O

NOTE: Use other specifications to require
submttals for the actual carrier pipe unless the

pi pe casing is going to act as the carrier pipe.
EE IR I Sk S I I S S S I R R R Rk I I S kS kR Sk Ik S S I R Sk I O

Pi pe casing [and couplings]; ¢, [ 11
Lubricating Fluid for pipe exterior; ¢, |

Submit manufacturer's standard draw ngs or catal og cuts, except
submt both drawi ngs and cuts for push-on [and rubber-gasketed
bel | -and-spigot] joints. Include infornmation concerning gaskets
with submittal for joints and couplings.

SD- 05 Design Data

R S I b Sk S I I R S S I R R S S I
NOTE: Suggested Submittals:
1. Submt the followi ng for review by the designer:
a. Mnufacturer's literature describing in detail
the m crotunneling boring and jacking systemto be
used. Detailed descriptions of projects on which
this system has been successfully used, giving total
pi pe I ength, soil conditions, accuracy achieved,
project duration, and number of restarts.

b. Method of spoil removal (fromthe boring to
final disposition).

c. Anticipated jacking | oads.

d. Method(s) of controlling surface and groundwat er
t hr oughout the work, including at access shafts and
adj acent surface workspaces.

e. Shaft di nensions, |ocations, surfaced
construction, profile, depth, nethod of excavati on,
shoring bracing, and thrust block design.

f. Verification that the pipe conplies with the

speci fication.
ER R IR I I R R R R R I I I R R R R I I R R R R S I I I R R R R I I I I R R R S I I I R O I I I R R R S I I I

Desi gn cal cul ations for pipe casing; ¢, [__ 11
Access Shaft Construction Plan; ¢, [ 11
SD-06 Test Reports

Moni toring Survey; C[, |

SECTION 33 05 23 Page 11



1

SD- 08 Manufacturer's Instructions
Install ati on procedures for pipe casing; C[, [ 11
Safety Data Sheets; G, [ 11
SD-11 Cl oseout Submittals
Record Drawings; C[, [__ 11
Daily Work Logs of installation operations, including records of

the volunme of naterials renoved, daily progress and grout vol unmes
used, and as-built draw ngs of |ocation and alignnent of

[casing][pipeline]; C[, [__ 11
4 PRE- CONSTRUCTI ON

No | ater than 45 days prior to comencenent of the work, submt the
following to the Contracting Oficer for review and approval:

M crotunnel i ng Pl an

Bori ng and Jacki ng Pl an

Access Shaft Construction Plan

St atenent of Contractor Qualifications

Submit a conmplete list of all drilling fluids, additives, and nmixtures to
be used along with Safety Data Sheets.

.5 QUALI TY CONTRCL

. 5.1 STATEMENT OF CONTRACTOR QUALI FI CATI ONS

Contractors are required to have proven and successful experience in

m crotunneling boring and jacking. The experience is the successful
conpletion of simlar projects to the tolerances indicated for the size of
pi pe and quantities shown on the plans, in the anticipated soil conditions
i ndicated in the geotechnical report included in the contract documnents.
Submit a description of at |east three such projects which include, at a
mnimm a listing of the location(s), date of projects, owner with
contact information, pipe type, size installed, length of installation
type, and manufacturer of equi prment used, and other information rel evant
to the successful completion of the project.

.5.2 RECORDS

.5.2.1 DAI LY WORK LOG

Maintain a work | og of construction events and observations. Include the
following informati on for each days work:

a. Hours worked.

b. Location of boring nmachine face or shield by station and progress nade
i n advanci ng pi pe.

SECTION 33 05 23 Page 12



c. Completed field forns, such as steering control |ogs, for checking
line and grade of boring operation, show ng achi eved al i gnnment
relative to design alignment.

d. Maxi mum pi pe jacki ng pressures per drive.

e. Gound water control operations and piezonetric |evels.

f. Descriptions of soil conditions encountered.

g. Any unusual conditions or events, including observed ground novenent.
h. Reasons for operational shutdown in event drive is halted.

.6 DELI VERY, STORAGE, AND HANDLI NG

I nspect materials delivered to site for danage. Unload and store with

m ni mum handling. Store materials on site in enclosures or under
protective covering. Store [jointing materials and] rubber gaskets under
cover out of direct sunlight. Do not store materials directly on the
ground. Keep inside of pipes free of dirt and debris.

.6.1 Handl i ng

Handl e pipe in a manner to ensure delivery to the excavation site in sound
undamaged condition. Avoid damage to coatings and linings on pipe; nake
repairs if coatings or linings are damaged. Carry, do not drag pipe to
the excavation site. [Store jointing materials and] [rubber gaskets that
are not to be installed inmediately, under cover out of direct sunlight.]

[ Handl e steel pipe with [coal-tar enanel] [coal -tar epoxy] coating in
accordance with the provisions for handling coal-tar enanel coated pipe in
AWM C203. Handling coal -tar epoxy coated steel is not permtted bel ow
4.4 degrees C 40 degrees F.]

.7 SAFETY
7.1 Cener al

Provi de procedures for safe conduct of the work in accordance with

EM 385-1-1. \When and where installations tenporarily disrupt pedestrian
use of sidewal k areas for periods exceeding 2 consecutive work days,
provide an alternate route that neets current ABA Accessibility Standard
for Departnent of Defense Facilities.

. 7.2 Equi pnent

Utilize equi pnent that enploys a common groundi ng systemto prevent

el ectrical shock in the event of underground electrical cable strike.
Ensure the groundi ng system connects all pieces of interconnecting

machi nery; the drill, mud nixing system drill power unit, drill rod
trailer, operators booth, worker grounding mats, and any ot her

i nterconnected equi pnent to a common ground. Utilize equipnent having an
"electrical strike" audible and visual warning systemthat notifies the
system operators of an electrical strike.

. 7.3 Sheeti ng, Shoring and Dewatering

Provi de sheeting, shoring and dewatering as specified in Section 31 00 00
EARTHWORK, and as specified herein
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7.4 Tunnel Bore

Unprotected mning of the tunnel bore is not permitted. Fully support the
tunnel face and bore at all tines.

8 QUALI TY ASSURANCE
8.1 M crotunneling PlanBoring and Jacking Pl an

Provi de a plan prepared, signed and sealed by a |icensed Professiona
Engi neer and include the follow ng:

8.1.1 Qper ati onal Layout
8.1.1.1 Layout Pl an

Provide a plan |ocation of the operation, discussing relationship of
equi prent, the nethod of construction and details for the foll ow ng:

a. Access pits configurations and details, including equipnent |ayout.
b. Location of internmediate jacking stations, if required.

c. Casing pipe with connection details.

.8.1.1.2 Pedestri an Access Around Site

VWen and where installations disrupt pedestrian use of sidewal k areas for
peri ods exceedi ng 2 consecutive days, provide an alternate route that
neets current ADA requiremnents.

.8.1.2 Met hod and Procedures

Provi de an outline of the nethods and procedures, including draw ngs,
schedul e of operations, specifications, and nmanufacturer's catal og data
for products in lieu of specifications, nethods of operation for

m crotunnel i ng boring and jacking operations, and specifically the
fol | owi ng:

a. Jacking Equi prent and Met hods: Provide draw ngs of the jacking frane,
j acki ng head, reaction blocks, jacking installation, pipe guides,
procedures for lubricating exterior of pipe during jacking (if
applicable), maxi mum force that jacking equiprment can deliver.

b. Boring Equi prent and Methods: Provide a discussion of the methods of
operation, design and specifications for boring operation, steerage
control, line and grade control methods, proposed procedures for
renovi ng or clearing obstructions, and a description of proposed
net hods for ground stabilization and minim zing overexcavati on and
| oss of ground. Submit safety data sheets for fluids, grout, or
chemi cal products.

c. Casing Annulus and Interior Space Gouting: Ildentify casing
i nsul at ors/spacers/centralizers/ti edowns (type, nunber, spacing and
installation instructions,) grout materials and nmethod of placenent,
description of equi pnent used and grout pressure enpl oyed.

d. Survey Alignment Control: Ildentify method and equi pnent to instal
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] PART

2.1

pi pe within specified tol erances.

Ground Stabilization: Discuss dewatering and grouting, identification
of measures and methods used to stabilize face at heading (if
necessary), narrative of equipment, procedure and grout mx, and
identification of subcontractor who will performany required
stabilization grouting.

Excavati on Support System Plan: Provide a plan and di scussi on of
nmet hods to be enpl oyed, including design drawi ngs and cal cul ati ons,
seal ed and signed by a licensed Professional Engineer

Moni tori ng/ Survey Plan: Devel op and provide a di scussion of the
noni tori ng/ survey plan to be enployed to protect structures and
utilities fromsettl enent and/or heave, including the foll ow ng.
Incorporate into the plan any suppl emental requirenents specified in
Part 3, paragraph entitled "Field Quality Control"

(1) Structures Assessnent: Provide a discussion of structures and
utilities to be protected, and neasures to be enpl oyed for
preconstructi on and postconstructi on assessment of critica
structures, nanely those located within the [zone of active
excavation][a distance equal to [5] [ ] times the depth of the
boring fromthe ground surface] from proposed pipe centerline.

I ncl ude phot ographs or video of existing damage to structures in
the vicinity of sewer alignnent in assessnment reports.

(2) Instrunentation Mnitoring Plan: Describe of instrumentation
design, layout of instrumentation points, equipnment installation
details, manufacturer's catalog literature, and nonitoring report
forns.

(3) Surface Settlenent Mnitoring Plan: Identify on a plan the
| ocation of settlenent nonitoring points, reference benchnmarks,
survey frequency and procedures, and reporting fornats.

Contingency Plan: Provide a plan and discuss protection of
paverments, adjacent structures, and utilities affected by adverse
noverment s detected by instrunentation. As a mninmum include the
fol | owi ng:

(1) Nanes, tel ephone nunbers, and | ocations of persons responsible for
i mpl enent ati on of contingency pl ans.

(2) Materials and equi pnent required to inplement contingency plans.
Identify the location of all required materials and equi prent.

(3) Step-by-step procedure for perform ng work involved in
i mpl enentati on of the contingency plans.

(4) Cear identification of the objectives of the contingency plans
and net hods to neasure plan success.

2 PRODUCTS

SYSTEM DESCRI PTI ON

The work includes providing | abor, materials, and specialized equi prent

for

the installation of utility pipelines utilizing the boring and jacking
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m crotunnel i ng nethods of installation

.11 Desi gn Requi rement s

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Use ASCE 36-15, ASCE 27-00, ASCE 28-00 as
appl i cabl e.

EE R R R S I R I R I R I R S R R R R O S R R I R R R S R R R R O

2.1.1.1 Excavati ons

Desi gn excavations, including access shaft walls, considering |oadings
fromreaction blocks, traffic | oads and any surcharge | oads.

.1.1.1.1 H ghway Crossing Criteria

For | oadi ngs under hi ghways use HS20 vehicle | oading distribution in
accordance w th AASHTO

.1.1.1.2 Rai | way Crossing Criteria

For pi pe crossings under railways use Cooper E-80 | oconotive |oading
di stributions in accordance with AREMA Eng Man specifications for
culverts. Account for |oading due to any nultiple tracks.

.1.1.2 Desi gn Cal cul ati ons of Pi pe Casing

Submit design cal cul ations for pipe casing denonstrating that the

equi prent used in installing the pipe will not distort or otherw se damage
the pipe. Provide calculations of naxi mum all owabl e jacking force to be
used based on pipe nmaterials to be used. The calculations are to be

seal ed by a |icensed Professional Engineer using soil properties derived
from subsurface investigations perforned along the utility route.

.2 EQUI PMENT
2.1 M crotunnel i ng System
.2.1.1 Ceneral Requirenents

Utilize a continuously nonitored | aser guided M crotunneling Boring
Machi ne (MIBM) system matched to the expected subsurface conditions, a
hydraulic jacking systemto jack the pipeline, a process to renove the
slurry fromthe slurry water, a gui dance systemto provide installation
accuracy to within the indicated tol erances, excavation equi prent,

mat eri al handl i ng equi pnent, a dewatering system and sheeting/shoring
required to provide the work indicated and neet the foll owi ng m nimum
per f ormance requirenents:

a. Capable of providing positive face support both during excavation and
during shutdown regardl ess of the MIBM type.

b. Capable of handling and renoving materials of high water content from
t he machi ne head.

c. Al functions are controlled renotely froma surface control unit.

d. Capable of controlling rotation utilizing a bidirectional drive on the
cutter head or by using anti-roll fins or grippers.
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e. Capable of injecting lubricant around the exterior of the pipe being
j acked.

f. Capable of controlling heave and settl enent.

R R R I R I R R I R I R R R R I R I R R R R R R I R I R O O

NOTE: Specify the maxi num al | owabl e overcut of the
advanci ng equi pnent to satisfy settlenment or heave
tol erances. usually overcut is not to exceed 25 ml
inch on the radius of the pipe.

R R R R R I R R R R R I R R I R I R R I R R R R I R I R I O O

g. Mnimze overcut during the operation. Do not exceed 25 mrl inch
[ ] on the radius, unless approved by the Contracting O ficer

2.2.1.2 Control System
The main control systemof the MIBMis to provide the follow ng
information to the operator, as the mninum required for successfu
operation of the MIBM

a. Deviation of the MIBMfromthe required |Iine and grade of the pipeline
(normally by reference to a | aser beamn).

b. Grade and roll of the MIBM
c. Jacking | oad.
d. Torque and RPM of the cutter head.
e. Instantaneous jacking rate and total distance jacked.
f. Indication of steering direction.
g. Progress of pipe advancenment via CCTV at the pipe head.
2.2.2 Bori ng and Jacki ng System
Utilize a continuously nonitored boring and jacking system matched to the
expect ed subsurface conditions, a hydraulic jacking systemto jack the
pi pel i ne, an auger to renove boring spoils, a guidance systemto provide
installation accuracy within the indicated tol erances, excavation

equi pnrent, material handling equi pnent, a dewatering system and
sheeting/shoring required to provide the work indicated.

2.2.3 Pi pe Jacki ng Equi prent

Provi de main jacking equi pnent with a capacity greater than the
anticipated jacking load. Provide internmediate jacking stations when the
total anticipated jacking force needed to conplete the installation may
exceed the capacity of the main jacks or the designed maxi mum j acki ng
force for the pipe. The jacking systemis to supply a uniform

di stribution of jacking forces on the end of the pipe by use of thruster
rings and cushi oning naterial .
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2.

2.

3 MATERI ALS
3.1 Pi pe Casi ng

Provi de straight wall pipe casing [of type and di aneter indicated] of
[reinforced concrete pipe (RCP)] [steel pipe].

[2.3.1.1 Rei nf orced Concrete Pipe

2

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: This section covers tongue and groove,

straight wall reinforced concrete pipe intended for
use as conveyance systens of sewage and storm water
and for the construction of culverts and industria
casings installed and constructed by m crotunneling

boring and jacki ng nethods.
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O

.3.1.1.1 Pi pe

Pi pe, [] ] mr inch inside diameter,] class [ ], nom nal length
[ ] and concrete strength [ ] MPa psi in accordance with ASTM C76N
ASTM C76.

.3.1.1.2 Joints and Jointing Material

Form joints of concrete and as detailed in the Contract drawi ngs. Utilize
a rubber gasket or mastic to provide the seal. [Incorporate an assenbly
of [steel bands] [or] [steel bell ends] and spigot rings and rubber
gaskets in accordance with Contract draw ngs.]

.3.1.1.3 Internal D aneter

The internal dianmeter of [ 300 to 600 nr 12 to 24 inch pipe cannot vary by
nore than plus 6 mr 1/4 inch fromthe design dianeter.][ 600 mr 24 inch
and | arger pipe cannot vary fromthe design dianeter by nore than plus one
percent or plus 10 nm 3/8 inch, whichever is |ess.]

.3.1.1.4 Val | Thi ckness

At any location along the length of the pipe, or at any point around its
circunference, the wall thickness cannot vary by nore than plus five
percent of the design dianeter.

.3.1.1.5 End Squar eness

Ensure that each pipe end lies within two pl anes perpendicular to the

| ongi tudi nal center line of the pipe, spaced at 10 mr 3/8 inches apart.
Square the tongue or spigot end to within 5 nmr 3/16 inches and the groove
or bell end of the pipe to within 5 nmr 3/16 inches.

.3.1.1.6 Roundness

Ensure that the outside dianeter of the pipe does not vary froma true
circle by nore than one percent. Permi ssible out-of-round di mensions are
one half the difference between the maxi mum and m ni mum out er di aneter of
the pipe at any one | ocation along the barrel.

SECTION 33 05 23 Page 18



2.3.1.1.7 Length of Pipe

Do not deviate fromthe finished pipe design length by nmore than plus 3 nm
per 300 nm 1/8 inch per foot with a maxi numvariation of plus 13 nm 1/2
inch in any length of pipe.

2.3.1.1.8 Length of Two Qpposite Sides

Variations in laying length of two opposite sides of the pipe cannot
exceed [6 mrl/4 inch for all sizes through 600 mr 24 inches interna
diameter] [3 mm per 300 m1/8 inch per foot for all sizes larger than 600
nr 24 inches in internal dianeter], with a maxi mumof 10 nm 3/8 inches in
any | ength of pipe.

1[2.3.1.2 Steel Pipe

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: This section covers steel pipe used as a
casing pipe for other carrier pipes. This section
al so covers steel as the carrier pipe for

stormvat er, sanitary sewer or other utility lines.
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O

2.3.1.2.1 Pi pe

Provi de steel pipe in conformance with [ASTM A139/ A139V, Grade B with a

m nimumyield strength of 242 MPa 35,000 psi] [ AWM C200] [API Spec 5L
Grade B] [ASTM A53/ A53N] [ ASTM A716] [ASTM A746]. [Weld steel pipe

seanm ess, square cut with even lengths that complies with Articles 4.2,
4.3, and 4.4 of the APl Spec 5L]. Pipe shall have an inside dianeter of

[ ] mq ] inches and a mnimumwal |l thickness of | ] mq ]
i nches [as indicated].

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Choose the first paragraph for m crotunneling
and the second for boring and jacking. Modify as
needed.

EE R I R R S I R R R I R I R S R R R R I R S I R R I R R R S R O S R R O

2.3.1.2.2 Joints

[ Acconplish the connection of adjacent pieces of mcrotunneling steel pipe
by [field buttwelding,] [internal weld sleeves,] [integral press fit
connectors,] by a certified welder, in conpliance with AW D1.1/Dl1. 1N as
I ong as loading and installation design criteria are mnet.

J[Uilize casing pipe having beveled ends with a single V-groove for field
wel ding. Butt weld joints using a full-penetration weld on the outside
circunference of the pipe prior to jacking. The welds are to conformto
the I atest AWS Wl ding Code by a certified welder. Unless otherw se
speci fied, inspect and test welds using a non-destructive testing nethod
consi sting of magnetic particle exam nation (M), in conmpliance with the
AWS code. Visually inspect in conmpliance with AWS D1.1/D1. 1N vi sua
i nspection criteria by a certified welder and by the QC nmanager wel ds on
casing pipe that is sacrificial (fully grouted internally).

Non- destructive testing is not required on welds on casing pipe that is
sacrificial

] Grouting Plugs: On |large pipe, (600-m24-inch diameter or greater),
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provide pipe with 51-mr 2-inch dianeter tapped holes with threaded pl ugs
for exterior grouting.

2.3.1.2.3 Roundness

The maxi mum di fference between the najor and m nor outside dianeters

cannot exceed one percent of the specified nom nal outside dianeter or 6 mm
0.25 inch, whichever is less. [For pipe exceeding 1200 mr 48 inches in

di ameter, a maxi mum deviation of 13 nr 1/2 inch is permtted provided the
circunference tolerance is maintained within 6 mr 1/4 inch.]

2.3.1.2.4 Ci rcunference

Ensure that the outside circunference is within plus one percent of the
nom nal circunference or within plus 13 nm 0.50 inches, whichever is |ess.

2.3.1.2.5 Strai ght ness

The maxi mum al | owabl e strai ghtness deviation in any 3 m 10 foot |ength
cannot exceed 3 mm 1/8 inch. [For lengths over 3 m 10 feet, the nmaxi mum
al | owabl e deviation of the entire pipe length is conputed by the foll ow ng
formula, but not to exceed 10 nr 3/8 inch in any |length exceeding 9.1 m 30
foot length: Maximum All owabl e Deviation in nmequals (1/8) tines (tota
length in neters) divided by 0.125 Maxi num Al |l owabl e Devi ation in inches
equals (1/8) tines (total length in feet) divided by 10.]

2.3.1.2.6 Pi pe Ends

Ensure that the end of the pipe is perpendicular to the |ongitudinal axis

of the pipe and within 5 nmper neter 1/16 inch per foot of dianmeter, with
a maxi mum al | owabl e deviation of 6 mr 1/4 inch nmeasured with a square and

st rai ght edge across the end of the pipe.

12.3.2 G out

Provi de cenent grout for pressure grouting to fill the voids around the
casing and for filling the interior annular space between carrier pipe and
t he casi ng conmposed of Portland cenment conform ng to ASTM C150/ C150N, Type
Il, and sand neeting requirements of ASTM C33/ C33M or fine aggregate,
sufficiently fluid to inject through the casing and fill voids, with
pronpt setting to control grout flow Uilize a grout with a m ninmm
conpressive strength of 0.70 MPa 100 psi attained within 24 hours.

Adm xtures are to be free of chlorides, corrosive or other materia
detrinmental to the materials the grout contacts.

2.3.3 CONCRETE

Provi de 25 MPa 3000 psi concrete in accordance with Section 03 30 00
CAST- | N PLACE CONCRETE

2.3. 4 Lubricating Fluid (Bentonite or Pol yner)
Provide material for lubricating the exterior of pipe. Provide bentonite
machi ne requirenents of APl Spec 13A and having the capacity of m xing
with water to forma stable and honbgeneous suspensi on.

2.3.5 SO L MATERI ALS

Provide soil materials in accordance with the requirenments specified in
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2.

Section 31 00 00 EARTHWORK.

.4 I ncidental Materials

4.1 Casing I nsul ators/ Bore Spacers

Provi de carbon steel with polyvinyl chloride coating or stainless stee
casing insulators/bore spacers 200 mr 8 inches in length for pipe 300 nm
12 inches and less in dianmeter, and 300 mr 12 inches in length for pipe
350 mr 14 inches and greater in dianmeter, having a 51 nmr 2 inch m ni mum
runner width. Oient spacers to allow for grout to flow easily to
conpletely fill the casing pipe with grout throughout its |ength.

R R I R I R I R R I R R R I R R R I R R I R R R I R R I R O

NOTE: |If casing pipe transitions to carrier
pipe/utility duct without a structure, provide an
end cl osure/ bul khead detail for the casing pipe
transition and nodify the following as to suit the
detail .

R R R I R I R R I R I R R I R R R I R R I I R R R I R I R I

4.2 End Cl osur es/ Bul kheads

Provi de Tenporary End Closures to contain grout used for filling the
annul ar space between conduits and the casing. Provide Pernanent End
Cl osures of | ] meters | ] feet length as indicated consisting of

brick and nortar (one part cenent/two parts sand/water) to conpletely
encapsul ate the conduits transition into the casing. Center the closure
on the casing pipe end.

PART 3 EXECUTI ON

3.

3.

1 PREPARATI ON
1.1 Access Shaft and Pit Construction Pl an

No | ater than 45 days prior to start of construction submt an Access

Shaft Construction Plan. Include in the plan a discussion of the method

of construction of access shafts used for microtunneling boring and jacking.
Address the excavati on nethods, dewatering system sheeting/shoring and
braci ng systens proposed for use, and any ground stabilization to be

enpl oyed for the shaft work area or thrust bl ock. Acceptable construction
net hods include the use of interlocked steel sheetpiling or precast

circular concrete segnents |lowered in place during excavation

3.1.1.1 Desi gn Requi rement s

a. Construct shafts of a size conmensurate with safe working practices
[at locations indicated]. [Coordinate shaft |ocations with the
Contracting Oficer.] The Contractor nay propose to relocate shafts
to better suit the capabilities of the equi prment/methods proposed, but
may not alter either the indicated pipeline alignnent or structures
associated with the installed pipeline, nor result in additiona
clains for conpensation.

b. To the extent possible, keep shaft |ocations clear of pavenents [and
within a single traffic lane,] in order to mnimze disruption to the
flow of traffic. Locate support equiprment, spoil piles, and materials
to minimze disruption to traffic.
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13.2

f.

3.2.1

3.

2.

1

Support all excavations and prevent novenent of the soil, pavenent,
utilities or structures outside of the excavation. Furnish, place,
and mai ntain sheeting, bracing, and lining required to support the
sides of all shafts and to provi de adequate protection of the work,
personnel, and the general public. Provide a concrete floor in the
j acki ng access shaft. Design |loads on the sides of the jacking and
receiving pit walls are dependent on the constructi on nethod and
flexibility of the wall systens.

Consi der the | oading fromboring or pipe jacking when preparing the
design of the jacking and receiving pit supports as well as special
provi sions and reinforcenment around the breakout |ocation. Design the
base of the pits to withstand uplift forces fromthe full design head
of water, unless approved dewatering or other ground nodification

nmet hods are enpl oyed.

Construct a thrust block to transfer jacking loads into the soil
Ensure that the backstop and the proposed pipe alignnent are square to
each other and are designed to withstand the maxi mum jacki ng pressure
to be used with a factor of safety of at least 2.5. Also, design the
thrust block to mnimze excessive deflections in such a manner as to
avoi d di sturbance of adjacent structures or utilities or excessive
ground novenent. Begin jacking operations only after concrete thrust
bl ock or treated soil has attained the required strength.

If trem e concrete sealing slabs are placed within the earth support
systemto prevent groundwater inflow when access shafts are dewat ered,
furnish and install sealing slabs of sufficient thickness to provide a
m ni mum factor of safety of 1.2 against hydrostatic uplift in order to
prevent bottom bl owout when the excavation is conpletely dewatered.

CONSTRUCTI ON
Access Shafts
1 Construction Requirenents

Provi de ground stabilization in the work area and the thrust block as
required to acconplish the work.

Construct a jacking access shaft to accomopdate the installation of
pi pe casings, equi pnment and piping jacking device. Install thrust

bl ocks(s) as required and consolidate the ground (grout) where the
casings exit the shaft. Provide a dry jacking work area having a
stabl e concrete floor that drains to a recessed sunp punp to handl e
nui sance inflow. G oundwater inflows into the jacking shaft are not
to exceed 0.32 Liter/second 5 gallons/mnute; soil inflows are not to
exceed a total volune of 57 Liters 2 cubic feet.

Construct a receiver shaft to accommpdate the installation of pipe
casings and the equi prent used in the work. Consolidate the ground
(grout) where the casings enter the shaft.

Furni sh, install, and maintain equi pnent to keep the jacking shaft
free of excess water. Provide surface protection during the period of
construction to ensure that surface runoff does not enter shafts.
Adhere to the dewatering plan and do not affect surrounding soils or
structures beyond the tol erances stated in paragraph entitled
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"Tol erances. "

e. Provide security fence around all access shaft areas and provi de shaft
cover (s) when the shaft area is not in use.

f. Pit Backfill and Conpaction: Upon conpletion of the pipe jacking and
all tests or inspections are conplete renove all equi pnment, debris,
and unacceptable materials fromthe pits and comrence backfilling
operation. Conplete backfilling, conpaction, and pavenent repairs in
accordance with Section 31 00 00 EARTHWORK.

3.3 | NSTALLATI ON
3.3.1 Installation of Tracer Wre

Install a continuous length of tracer wire for the full length of each run
of nonmetallic pipe in accordance with the American Public Wrks

Associ ation Uni form Col or Code. Attach wire to top of pipe in such a
manner that will not be displaced during construction operations.

3.3.2 Connections to Existing Lines

Schedul e connections to existing lines with the Contracting Oficer to
cause a mininuminterruption of service on the existing line. [Mke
connections to existing lines under pressure [in accordance with the
recommended procedures of the manufacturer of the pipe being tapped] [as
i ndi cated].]

3.3.3 Advanci ng the Pi pe

Jack each pipe casing section forward as the excavati on progresses in such
a way to provide conplete and adequate, ground support at all tines.
Uilize a bentonite slurry applied to the external surface of the pipe to
reduce skin friction. Provide a jacking frane for devel oping a uniform

di stribution of jacking forces around the periphery of the pipe. Place a
pl ywood spacer on the outer shoul der of the pipe casing joint. Design and
construct the thrust reaction backstop to withstand the jacking forces.
Continuously mmintain a square alignnment between the backstop and pipe
casi ng and support the maxi mum obt ai nabl e jacking pressure with a safety
factor at least 2.0. Continuously nonitor the jacking pressure and rate
of cutter head advancenent. Exercise special care when setting the pipe
guard rails in the jacking pit to ensure correctness of the alignnent,
grade and stability.

3.3.3.1 Install ati on Requirenents

a. Uilize boring equipnment capable of fully supporting the face of the
t unnel

b. Mintain face pressure exerted at the heading by the MIBM as required
to prevent |oss of ground, groundwater inflows, and settlenent or
heave of the ground surface by bal ancing soils and groundwat er
pressures present.

c. Dewatering for groundwater control is allowed at the jacking and
receiving pits only.

d. Do not jack pipe casing until the concrete thrust block and trenie
seal (if selected), and grouted soil zone in jacking and receiving
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shafts have attained the required strength.

e. Jack the pipe into place w thout causing damage to the coatings,
joints or conpleted pipe section

f. After conmpletion of the jacking operation between jacking and
recei ving shafts, displace the lubricate naterial from between the
pi pe casing exterior and the surrounding ground with a cenent grout.
Control pressure and the amount of grout to avoi d pi pe danage and
di spl acement of the pipe and soil beyond the tol erances specified in
par agraph "Tol erances.” Gout within 48 hours after pipe installation
has been conpleted to prevent any surface settlenent due to novenent
of soil material into the void space or | oosened zone around the pipe
casi ng.

g. Replace pipe casings damaged during installation

h. Ensure that the welds of steel pipe attain the full strength of the
pi pe and are watertight before jacking of the pipe section. Ensure
that the inner face of the internal weld seamis flush with the pipe
to facilitate the installation of the carrier pipe in the pipe casing.

i. Performall welding in accordance with requirenments for shielded netal
arc welding of AWS DL.5M D1.5 for bridges and AWs D1.1/D1. 1V for
bui | di ngs and ot her structures.

j. Provide a pipeline that has a consistent dianeter across assenbl ed
joints.

k. Once the tunneling process has begun, continue with that process
uninterrupted until the pipe reaches the receiving shaft. Continue to
push any danmaged pipe until that damaged pi pe section is pushed into
the receiving shaft and is removed. Notify the [Contracting
Oficer][Engineer] inmediately if any pipe is known to be or believed
to be damaged.

3.3. 4 [Carrier Pipe] [Conduit] Installation
3.3.4.1 C eani ng

Clean the inside of the casing of all foreign matter by using a pipe
cl eani ng pl ug.

3.3.4.2 [Carrier Pipe] [Conduit Joints]
[Bond all netallic conduit joints within the casing pipe.] Inspect with
the Contracting Oficer, prior to backfilling trenches, the transition of
[carrier pipe] [conduit] within the casing to non-cased trenching.

3.3.4.3 Casi ng | nsul at or s/ Spacers

Install casing insulators/spacers in accordance with approved submttals
and the drawings. On center spacing is not to exceed 1.2 neters 4 feet.

3.3.4.4 End d osures/Bul kheads and Grouting of Casing Pipe
a. Closures: Seal ends of casing with [brick and nortar]]|

b. After installing, inspecting and acceptance of the [carrier
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3.

pi pe][conduit] and spacers within the casing pipe, pressure fill the
annul ar space between the [carrier pipe][conduit] and the casing pipe,
with cement grout specified herein. Regulate punp pressures to
refusal or in accordance with the approved grouting plan. Place grout
in a sequence and manner that will preclude voids or pockets of
entrapped air or water. Use a refusal pressure equal to 8.0 kg/sm per
neter 0.5 psf per foot of overburden.

3.5 Ventil ation

Provi de adequate ventilation for all tunnels and shafts, follow ng
confined space entry procedures. |nclude such factors as the vol une
required to furnish fresh air in the shafts, and the volune to renove dust
that may be caused by the cutting of the face and ot her operati ons which

may inpact the | aser guidance system In the design of the ventilation
system the mni mum amount of fresh air to be supplied is | ] cubic nl's
CFNV. [Routinely test the air in areas accessed by workers in accordance

with the nost current OSHA net hods and standards. The current OSHA
al | owabl e gas concentrations or those presented bel ow, whichever are nore
stringent, shall be net:

Car bon Monoxi de <0. 005 percent

Met hane <0. 25 percent

Hydr ogen Sul fide <0. 001 percent

Oxygen >20.0 percent

]

3.

3.

3.6 Li ghting

Provi de adequate lighting for the nature of the activity being conducted
by workers. Separate and insulate with ground fault interrupters power
and lighting circuits. Conply with requirenents with regards to shatter
resi stance and illumi nation requirenents.

. 3.7 Spoi | Transportation

Match the excavation rate with rate of spoil renpval. Utilize a system
capabl e of bal anci ng groundwat er pressures and adjustnent to nmaintain face
stability for the particular soil conditions of the project.

4 TOLERANCES

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE TO DESI GNER - The tol erances for a typical MIBM
project are 125 mr 5 inches on line and 38 mm 1 1/2
inches on grade in a 91.4 n 300 foot installation

In order to neet |ocal sewerage regul ations
regarding slope, it is recommended to design at the
desired sl ope plus tol erances. Also, consider
addi ng between 30 - 75 nr 0.1 - 0.25 foot drop
across nanhol es.

EE R R R S I R R I R I R I R S R R R R S R R I R R R S R S R R
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3.4.1 Tol er ances

Maxi mum al | owabl e | ateral deviation is [125]] ] my [5]] ] inches;
maxi mum al | owabl e vertical deviation is | ] mr [ ] inches in the
position of every conpleted 91.4 nm 300 foot section of jacked pipe
casings. [Water nust be free draining between any two points at the pipe
invert. Reverse grades are not permtted.]

3.5 FI ELD QUALI TY CONTRCL

Enpl oy the nonitoring/survey plan. Mintain daily records in accordance
with the paragraph titled RECORDS

3.5.1 I nst rument at i on/ Survey

Rk Ik Sk kR IR R R O O Ok e S S R AR Ik R R O o O R O I S bk b R

NOTE: The Engi neer shoul d specify mini num

noni toring requirenents using the foll ow ng,
suppl enental as required by the project specific
condi tions.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

3.5.1.1 Mandat ory Requirenents

[ Include the following, as a mininmum to supplenment Contractor Quality
Control neasures enployed to nmonitor ground surface heave or settlenment in
t he noni toring/survey plan

] a. Monitor ground novenents associated with the project using established
survey points and make changes in the construction nethods that
control ground novenents and prevent danmage or detrinmental novenent to
the work and adj acent structures and pavenents.

b. Record in the daily work 1 og a summary of nonitoring survey results.
Clearly identify work not mneeting specified requirenents,
out-of-tolerance results, and inpacts on new or existing work from
settlement or heave.

c. Install instrumentation and performmonitoring to determ ne ground
settl enent surrounding each jacking and receiving pit.

d. Prior to any excavation activities, performa pre-construction survey
of the areas in and surroundi ng excavati ons and al ong the proposed
utility alignnent to identify any structures, facilities, underground
or above ground utilities to be protected within a radius of [five]

[ ] times either the depth of any excavation or the depth of
trenchl ess excavati on.

3.5.1.2 Suppl ement al Requi renents
[ a. Prior to the start of advancing the pipe or any dewatering operation

install surface settlement markers along the trenchl ess excavation
centerline using the follow ng guidelines:

(1) Locate surface settlenment markers in a grid, spaced 3.0 [ ] m
by 3.0 | ] m10 | ] feet by 10 | ] feet extending not
less than 9.1 | ] m30 [ ] feet on either side of the

trenchl ess excavation centerline. Use wooden hubs in unpaved
areas with the hubs driven flush with the surface and a tack
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driven in the top for level rod placenent. Use tenporary paint or
ot her approved naterials in pavement areas. Mninize the size of
tenmporary markings to the greatest extent practical. Renove al
mar kers and markings prior to conpletion of work.

b. Prior to the start of advancing the pipe or dewatering operations,
survey all nonitoring points a mininumof three tines to establish
basel i ne readings. Performall surveys to an accuracy of 3.0 mr 0.01

foot. Survey [daily][every | 1] m feet of casing pipe
advancenent. In addition, if settlenment exceeds Linmt Level 2 survey
all nonitoring points within 6.1 [ ] m20 | ] feet of the

headi ng hourly when the heading is approachi ng or passing beneath the
noni tori ng points.

c. FEvaluate all nonitoring survey data inmediately to determ ne
corrective or mtigation action should be taken using the foll ow ng
eval uation criteria:

TYPE OF MONI TORI NG PO NT LIMT LEVEL 1 LIMT LEVEL 2
Surface - Unpaved +H- 6[___ ] m+/- 1/4 +H- 19 [___ ] mm+/- 3/4
[ 1 inch [ 1 inch
Surface - Paved +H- 6[___ 1 mm+/- 1/4 | +/- 13 [___ ] mm+/- 1/2[___ ]
[___ 1 inch i nch
d. If the survey readings indicate settlenment or heave is greater than

Limt Level 1 in the above table, provide notification to the
Contracting O ficer imediately and increase the nonitoring frequency
of the instruments as directed. Proceed w th advancing the pipe after
providing mitigating neasures to limt additional novenents.

e. |If the survey readings indicate settlenment or heave is greater than
Limt Level 2 in the above table, cease work and provide notification
to the Contracting Oficer imediately and inpl enent the Contingency
Pl an.

f. Performall repairs and/or rebuilding of the pavenent or adjacent
structures to their condition existing prior to settlement/Ilifting.

g. Continue to nmonitor by the survey at 2 week intervals for a period of
6 [ ] weeks after tunneling. Wen the survey identifies that
heave or settlenent has occurred that is greater than Limt Level 2
val ues, nake repairs to new or existing work that is affected.

Di sconti nue topographi c surveys when settlenment is no | onger detected.

13.5.2 Field Tests

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Indicate appropriate Section nunber and title
in blank bel ow. Specify testing of gravity nains in
accordance with ASTM C1091

EE R R R S I R R I R R I R S R R R R R S I R I R I R R R S R R S R R O

Performfield tests, and provide |abor, equipnment, and incidentals
required for testing [, except that water and electric power needed for
field tests will be furnished as set forth in | ]] Section. Submt
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test results, identifying any results that do not neet specified
requirenents, to the Contracting Officer within 4 days of test

conpl etion. Provide corrective action and retest pipe not neeting
specified requirenents. Provide corrective action as reconended by the
pi pe manufacturer and subject to approval by the Contracting O ficer.

.5.2.1 Pi pe Casing

I nspect and verify that pipe material neets the di nensional tolerances
specified prior to use. Record each days inspection results in the daily
wor k | og.

.5.2.1.1 Testing Requirenments for Gravity Mins

Perform | ow pressure air test of all gravity mains (structure to
structure) in accordance with ASTM C1091 Standard Test nethod for
Hydrostatic Infiltration testing of Vitrified Cay Pipe Lines.

.5.2.1.2 Non- St andard Pi pe Lengths

Cut non-standard joint lengths fromfull I|ength pipe having satisfactorily
passed the hydrostatic test.

.5.2.1.3 El evati ons

Prior to renoval of MIBM equi prrent, sheeting, and backfilling of access
shafts, collect invert information on pipeline installed. Confirmthat
the el evations neet stated tol erances.

.5.3 I nspections

Prior to the renoval of MIBM equi pnent, sheeting, and backfilling of
access shafts, conduct CCTV inspection of the mains installed in
accordance with Section 33 01 30.16 TV I NSPECTI ON OF SEWER LI NES.

.6 CLEANUP AND FI NAL CLOSEQUT

.6.1 Site C eanup

| mredi ately cl ean "bl ow hol es" or "breakouts" of drilling fluid to the
surface and fill depressions with satisfactory fill material. Dispose of
all drilling fluids, soils, and separated materials in conpliance with

Federal, State, and |ocal environnental regul ations.

.6.2 Drilling Fluid

| mredi atel y upon conpletion of work of this section, renpve all rubbish
and debris fromthe job site. Renobve all construction equi pnment and
materials |eaving the entire area involved in a neat condition equal to
exi sting conditions prior to construction, unless indicated otherw se.
.6.3 Record Drawi ngs and Daily W rk Logs

Submit an electronic copy and three hard copies of the record drawings to
the Contracting Officer within 5 days after conpleting the work. Include

in the record drawings a plan, profile, and all infornmation recorded
during the progress of the work. Clearly tie the record drawings to the
project's survey control. Mintain and submit upon conpletion final Daily

Wrk Logs of installation operations, signed by the superintendent.
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3.

7 DI SPCSI TI ON OF MATERI AL

[ Di spose of waste in Governnment di sposal area] [as indicated on the

drawi ngs] [which is located within a haul distance of [ ] kiloneters
mles]. Renove [from Governnent property] surplus or other soil naterial
not required or suitable for fill or backfilling.

Store or legally dispose of excavated material and fluids used in the
bori ng process and shaft construction [away fromthe construction site
and] in conpliance with all permts and applicable Federal, State, and
local regulations.[ Conply with Section 01 57 19 TEMPORARY ENVI RONVENTAL
CONTROLS. ][ Only store or stockpile materials in areas shown on Contract
drawi ngs.][ Stockpiling is permtted on the construction site provided
material is renoved at regular intervals not exceeding 48 hours.]

-- End of Section --
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