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Guided Horizontal Drilling System (HDD)

The HDPE conduit shall be installed based on the use of & guided horizontal drilling system. A guided
horizontal drilling system is a trench less technique that employs small diameter fhiid jots andfor
mechanical cutting tools attzched to a flexible deilf string to form a bore asthe head is thrust forward.
Steering in both the vertical and harizontal planes can be effected by controlling the oricntation of fluid jets
or # slanted fzoe head. Soil conditions and obstructions vary the drilling direction; adjustments are mude ta
keep the drill en-line to the receiving pit. Once the bore is accomplished the conduit section up to 24 inches
in diameter shall be instatled using the ssrme equipment. The Contractor shall provide baring equipment to
bore a minimust length of 20 fedt and a maximum length of 1000 feet with varving depths of 2-foot
Ginchies min Lo 12-foot Ginchics in depth max i1 one setup. The nornal driliing depth of al) pulls fur 3.50r
Ginch HOPE wd for all configurations is spproximately 5 1o 6 feet below grade to top of conduit,

The drilling fs accomplished in two steps. The first step consists of drilling a smali diameter hole along a
speeific path. The second step consists of enfarging the pilot hole by a back reamer 1o the size required to
instatl the eonduft/ conduits, The fird and second step may require several vreiterations to accomplish the
propet dismneter hole to install the duct, The position and location of the drilling operation is monitored
with an above gronnd cleclronic locator and’or a remote guidance system,

The HDPE conduit sections consists of installing conduit sections of one duct, two ducts, three duats, four
dhrcis, or six ducts of solid coilabte HDPE Conduit.

The HDPE ts supplicd in 3 inch 13.5 SDR, 5 inch 13.5 SDR or 6 inch 13.5 SDR. conduit of 450 fect 1o 500
feet on L0-foot diameter steel non-retarnable reels or HDPE 3inch 13.5 SDR conduits of 1000 feet 1o 1500
feet en 12 Teet to 15 foot diumeter recls. The Centractor transports the HDPE to the work site, prepures
antry pits. exit pits and turning pits at the work site, comecting pits to allow for fuston of the HDPE
conduil is done, and the route is prepared. potholes are dug and completed along the route, 4l prop work is
cormpfeted, and any adjustments are made to the slignment to miss all obstructions bilew and sbove grade,
the final alignment is identified and chasens and then the HDPE isassembled info the desired sections,
configurations and quantities and Jengths, The HDPE shall tien be installed. During the instatlation
proeess the duct section rolls and twists resuiting in a cross section not acceptuble for connecting to any
eledricl facilities, The contractor shall correct this situation i the field by performing the following; the
HDPE conduits ends hall be conneeted to a section of schedule 40 PVC or steed conduits, during the
cammection process the conduils are positionad, rolated and aligned to medt the cross seclion required by the
specification and then conneeted to the eleatrical facilities for a complete system by the Contracter. The
Contracior 13 not permilted to instalt HDPE 3inch SDR or HDPE 5 inch SIDR of HDPE 6 inch SDR into
ahy electrical equipment. The conduit te be used for entering equipment s steel conduit section or a section
of schedute 40 PVC. HDPE in 40-foot straight sections and then butt fised together is not acceptable. The
Contracior is advised Yinch, Sinch, and Ginch HDPE Cenduit s firmished on non- retormble steel reels
which must b¢ disposed of off site by the contractor. The couplings, connections. materials, and toals o
perform the bult fusion process are firnished by the Comtractor,

Nominal pipe sizes only are indicated on the drawings snd bid form. Outside dismeter of pipe is generatly 1
te 2 inches greater than the nominat pipe diameter.

Qniy HDPE conduit shial] be instatied by the Horizontal Directional Boring method by the Contracior, The
3inch, Sinch, and 6 inch SPR HIPE carduit on steol recls conplings and connedions except dinch, Sinch
or inch compections to schedule 40 PVC or stee] conduit, which are fummished by the Contrador, sre
farnishied by the City of Naperville and can be picked up atthe city storage yard on Aurora Road. The
inside duct diameer size i5 3.62 inches for 6inch SDR 13.5 and is 4.75 inch for Sinch SDR 13.5and is
2.75inch for Yinch SDR 13.5, The coniractor iz advised the wall thicknees of HDPE conduit is usualty
thicker than the wall thickness of steel condidt or Schedule 40 PVC conduil. Al duct sections shall be Beld
assembled, cut, positioned. leveled, reamed, fillers ingerted, aligned, fused, connected and are to be pulied
in at the sune time with waseing tape and are continvous, The Contractor deall use a spreader tool
furnished by the Contractor to reform the HDPE Conduit from oval 1o round to aflow for the ingalling of
couplings. Joining shall be performed by thermal butt fusion in accordance with the manufactures’s
recomumensdations.
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Guided Horizontal Drilling Systemy IDD) (Continued)

The conduit, 8 the joined inner surface ares, at the interface between schedule 40 PVC plagtic or steel
coirduit is to be field iilled to a sooth level connection from one material to ancther, This ares shall be
level and smooth to allow for the cabic to pass with oul bomg obstructed by 7 differtnce in conduit
thickness or diameters, The Contractor is edvised thal the site preparation and the process of instatling 3
duct, 2ducts, Jducts, 4ducts or 6ducts of HDPE in 4 duet package, may require 2 pulls or more and may
require additional work 10 complae the installation snd s included in the pricing.

The Cordractor at his expense may do explorafory seil borings fo determine the existing soit conditions,
This infermation is used to detenmine the best work metiod (o use, lubricant requirements, determine soil
classification, determine the size and type of couipment to use for the HDD operation, determine the auger
type to use, speed of instatlation, and back pressure to help eliminate any frac out of any kind, All work of
this type is limited to the City Right of Way, The Comiractor is required to HDI) bore Hrough it types and
classification of earth materinds t.e. sand | clay, clayey sand, peat, mud, muck, silt, water, sandy clay,
cobbles, fissured rock, hard pan, sphinter rock, gravel, stones, organic materials, and small boulders less
than § iniches in diameter,

However. the City will make additional payment on 2 per linear foot basis of 8 duct package installed in
solid rock for a complete job if the following Ismet. The city shall be informed when the solidrock is
found. Failure to inform the ¢ity immedintely raay be cmse for rejocting a claim of solid rock. SelidReck
is defined as having an RDQ of at least 70 or more and bigger than 8 inches in diameter to be classitied as
solidrock. The Contractor shall emploves a materials laboratory, at the Contractors cost, with cily
approval ta make this determinution. The finat decision is made by the City.

Solid rock, as referred 1o berein in connection with the classifying of excavation, shall comprise and
mclnde (1) 8 diameter or bigger boulders measuring } cubie vard or more its volume, (2) all rock material

which is in ledges, bedded deposits and snstratificd masses and which cannot be removed without drifling

and blasting, and () conglomerate deposits which are so finnly cemented as 1o present all the
characteristics of solid rock and which cnnol be removed without drilling and blasting.

When solid rock layers have an overburden of material of common classification which cannot practicatly
be stripped and handied separatety from the solid rock and/or are interspersed with 3 materiad of commm
classification, the entire mass will be classified as solid rock if the solid rock constitules an aren of conduit
which crosses under the surfaced portion of the hiphsway or street, the instalfation shall be cither tenncled,
ncked, driven or bored under the suface,

The ducts #re to be joined together, glued where applicable, fused, md installed with the total degree of
bends (vertical and harizontal} not to exceed 235 deprees in 1000 feet. The Contractor is responsible for
maonitoring this requircment and reports any deviation o the city. The Contractor shall provide 2. smooth
transition from HOPE to BDPE, from HDPE to steel. from HDPE to schedule 40 PVC conduits on the
outside and tnside of the dud o alt consrection points. The area ay e intarface of the conmection shall be

smpoth 1o 1he tonch without more than a 1/8-inch bead of material feft afler fusion an the inside of the pipe.

Any ridge that is larger than 148 inch shall be removed and roconnected to insure the conncetion witl not
separate or be an obstruetion fer the cable pulling process. Al comections shall f upiformily, concrete
erreased al each connection with ready-mix, and with equal pressure being applied on al! exterior conduit
picees and fittings Conneetions may be tested in the fieid for pulling capability 2 the Contractors expense
25 directed by the Engineer. All discts stull be inspecied for roundness prior to installing. AN ducts shall be
pulied 1o the manufactyres recommended tensions, Ducts that are necked down dus to pulling or boecome
separaled shall be rejected, The 3inch SDR HDPE, S-inch SDR HDPE, 6-inch SDR HDPE conduit that
bevomes oval shall be cut back o maximum of 7 fest or until the pipe becomes ronnd or is rejected it more
than 7 feetis to be cut off. The contracter shall record all depth, speed information ag required on the fooms
provided, with special intercst to the dust pulling tensions, torques and depths as instatled, Each pull shall
be documented and the form filled out by the contractor and given to the city. Any docmmentation missing
amy result in not oblaining apprownt for payment. Al 1, 22, 36,45 and 90 degree steed bends or schedule
40 PVC bends shall be instalied by the machine aided trenciving methodfor hand dug using prefabricated
manafactured bpe steel bonds,
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Gulded Horizontal Drilling System (HDE) (Continued)

The use of 5 inch snd 6 inch deol bends Tor ol angles above § degrees and 3 inch steel bends for angles at
24 degrees. shall berequired at all angles in the line snd as directed by the Enginver. The steel or plastic
ducts and the area around the ducts (semetines calied turning pits) where bends are installed dall be
supported by ready-mix 3000 pound concrete delivered to the location o provide sifficient strongth to
withstand a pull of 10,600 bs and remmin serviceable.

Please sec the specifications and drawings for the number of 3, 5, and 6- inch ducts, configurations, route,
lengths and types of formations to be ingtalied. The Contracter shall eoardinate alf inpress and egressto the
work site with the ¢ty prior to perfoming the wark. This work may require Lhe Conlractor o provide a
detail of the work to be done in a particular ares with some down time and this is considered a normnal
working conditiens. The Contractor shall instali 3 inch, Sinch and 6-inch HDPE SDR 13.5 conduit under
and along ail street rights of way, casements of road crossings in the number, lengitles and focations shown
o the drawings, Al splice pits; eotry and exit pits, exploralory digging, potholing by machiee or hand,
uming pits and staging aress to muke connections of the conduil wre ncluded in the work, Al conduit
saging arcas, eatry and exit pits, exploratory digging, potholing, tuming pits and splice pits shall be
approved by the City of Naperville bofore any work is starded.

Failure to got approval of the staging areas, entry and exit pits may resnil in moving a4 srea o pit,
shrconing an aees or pit and starting over at another Jocstion all a the expense of the Contractor.

if atthe end of & day's work to ingtall the HDPE conduit s not completed The Contractor shall follow the
following guidelines: Equipment shall be disconnected from the rods wnd moved back 1o the contragtor’s
storage srea if the drilling machine i 1o be left over the weekend in some one’s back yard, However, #'the
contractor can obtain approval from the property owner and the imachine ¢an be made safe to the general
public tlie machine can stay. The Contractor shall abide by all penmnit restriction and work prastice methods
aboud leaving cquipront ont in the General Public.

‘The Contractor shall, by hiswon inspection and by careful examination, fully convince himself as tothe
aeeessibility of the site for performing the werk. The Contractor shull be responsible for maiatrining the
aeeess roads during the duration of construction. Any medifications to the construction fimits shall be
submiitted by the Contractor to the Engineer for approval ut least one week prior to making my
muodifications

All areas disturbed by the Contractor i constructing temporary access roads wid ramps shell be regarded
and restored to the pre-existing conditions, or as otherwise approved by the Engineer

All conduit staging area’s, turning pits, or sphice pits, ctry and oxit pits stll be identified in the figld with
stekes, dimenstoned and recorded in the surveyor's fistd book records after the job is awarded to the
Comtractor. This information is part of the as Build's and documentation required.

The Contractor shall not at any time feave the work area with conduit protruding sbove the surface of the
ground al ¢cquipment location Gics, timing pils, exit pits, calry pits, access pitg, or splice pits. The
Contracior shall dig a ditch of sufficient size to push the conduit below the growund surface for fater
conneetion. The open ands of all sections of joined andfor instalfed pipe (ot 2 servied) shali be plugged «
tright to provent animats or forcign material from catering the pipe line of pipe section,

Waterproof nightcaps of approved design may be used but they shali also be so construcied tiat they wil}
prevent the entrance off apy type of natural precipitation into the pipe and will be fastened to the pipe in
such 2 manner that the wind canneat Blow them loose. The practice of safTing cloth or paper in the open
ends of the pipe will be considered unaccepiable.
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