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The City agrees to install or cause to be installed all of the
utilities described in the Agreement along Bench Street and the
collector street, with all utilities stubbed adjacent to Parcel 1
at locations approved by Medical Developer.
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Devices and Mn/DOT Specifications 1404 and 1710, and the Special
Provisions. Neither road closures nor detours shall be permitted
unless specified in the Special Provisions or authorized by the
Engineer. Where road closures or detours are permitted by the
Engineer, the Engineer shall determine the appropriate agencies,
boards, or departments the Contractor must notify prior to taking
the action and the proper advance notice to be provided to each

body.

Ooabwwm:om with this requirement shall not be construed to
relieve the Contractor from the responsibility of notifying
agencies or institutions whose services may be predicated upon a
roadway being opened to traffic or whose services would be
hindered i1f a roadway 1is closed to traffic. Such agencies or
institutions shall include, but not be limited to, the police
department, the fire department, municipal bus service, school
bus service, and ambulance service. The Contractor shall keep
the required agencies informed of changing traffic patterns and
detour situations.

A2 Establishing Line and Grade

Unless otherwise specified in the Plans, Specifications, and
Special Provisions, the watermain shall generally be placed with
7 feet of cover. However, a slightly greater depth may be
required to clear existing storm and sanitary sewers and sewer
services, and no additional compensation shall be provided for
such adjustments.

In certain 1locations where the watermain 1s in direct
conflict with storm or sanitary sewer, the watermain shall be
constructed under the sewer. Where it 1s necessary to use
vertical bends to avoid sewer mains, no extra compensation will
be made for this construction. However, fittings will be a unit
of measurement and payment.

No deviation shall be made from the required line or grade
except with the consent of the Engineer.

Watermains crossing house above sewers, storm sewers, or
sanitary sewers shall be laid to provide a separation of at least
18 inches between the bottom of the watermain and the top of the
sewer. When 1local conditions prevent a vertical separation as
described, the following construction shall be used:

(1) Sewers passing over or under watermains shall be constructed
of materials equal to watermain standards of construction
for a distance of at least 9 feet on either side of the
watermain.

any saniltary sewer,

(2) Watermain rassing under
protected by providing:

sewers sha.l, 1in addition, be

a vertical separation of at least 18 inches between the
bottom of the sewer and the top c: the watermain;

adequate structural support for the sewers to prevent
excessive deflection of joints and settling on and
breaking of the watermains;

that the length of water pipe be centered at the point
of crossing so that the joints w.ll be equidistant and
as far as possible from the sewe:.

Watermains shall be laid at least 10 ‘feet horizontally from
storm sewer or se'er manhole, whenever
possible. When local conditions prevent 2 horizontal separation

of 10 feet a watermain may be laid closer =0 a st
sewer provided that: - RN, PR pmlany

(1) the bottom of the watermain is at lez;t 18
B inch
top of the sewer; nehes above the

(2) where this vertical separation cannot be obtained, the sewer
shall be constructed of materials an. with Joints that are
equivalent to watermain standards of sonstruction and shall

be pressure tested to assure wat
e s e artightness prior to

The primary line and grade will be eszablished b

neer. For trench installation, line and g1 ade stakes ﬂh%ﬁ&dmnwwn
parallel to the proposed pipeline at an ap; ropriate offset there-
from as will best serve the Contractor's operations wherever
practical. For tunnel installation, line and grade stakes will
be set directly above the proposed pipeli::e setting. Grade and
line stakes will be set at 25-foot intervals along the pipeline;
at each change in 1l1ine or grade; and a: needed for u»vmwwsm
appurtenances and service lines. i

The Contractor shall arrange o i

peralions to avoid unnec-
8ssary interference with the establishmen: of the primary 1line
and grade stakes; and shall render whate ser assistance may be
Mmacnnmm by the Engineer in accomplishi :g the staking. The
mmwmwwnﬂow mMMHH be responsible for prese vation of the primary

and, negligent in providing nece: sa rotectio

bear the full cost of any restaking. P no shall




concrete structures shall be sawed

moved to an existing joint,
depth of one-third of the

along the break lines to a minimum
structure depth.

Any reusable materials generated during the work, such as .
aggregate, sod, topsoil, shall be segregated from other waste
materials and be stockpiled so as to maintain suitability and

permit proper reuse.
The use of drop weight equipment for breaking pavement will
be allowed to the extent that the Contractor shall assume full
responsibility for any damages caused thereby. The pavement
breaking operation shall not be allowed to become a nuisance to
the public or a source of damage to underground or adjacent
structures. The Engineer reserves the right to order
discontinuance of drop weight breaking operations at any time.

Ab Temporary Service Measures

while any open excavations are maintained, the Contractor
shall have available a supply of steel plates suitable for
temporary bridging of open trench sections where either vehicular
or pedestrian traffic must be maintained. Use of the plates
shall be as directed or approved by the Engineer and where
installed they shall be secured against possible displacement and

e e

be replaced with the permanent structure as soon as possible. 4
B Excavation and Preparation of Trench |
Bl Operational Limitations and Requirements

Excavating operations shall proceed only &0 far in advance
of pipe laying as will satisfy the needs for coordination of work
and permit advance verification of unobstructed 1line and grade as
planned. Where interference with existing structures is possible
or in any way indicated, and where necessary to establish
elevation or direction for connections to inplace structures, the
excavating shall be done at those locations in advance of the
main operation so actual conditions will be exposed in sufficient
time +to make adjustments without resorting to extra work or
unnecessary delay.

All installations shall be accomplished by open trench con-
struction except for short tunnel sections approved by the Engi-
neer and with the exception that boring and jacking or tunnel
construction methods shall be employed where so specifically
Specifications,

required by the Plans, or Special Provisions.

7 only where the surface structure can be

lnstallation OL pilpe LOLOUYL LUBLEL BXCAV ClUlis Wiss

: wroperly supported and
s the backfill restored to the satisfaction ¢ £ the Engineer.

M s meder e e

The excavating operations shall be cc ducted so as to care-
Amcwww expose all inplace underground stru:stures without damage.
: Wherever the excavation extends under or ipproaches so close to
i.an existing structure as to endanger it i1 any way, precautions
M.wna protective measures shall be taken as necessary to preserve
¥ the structure and provide temporary supprt. Hand methods of
;. excavating shall be wutilized to probe for and expose such
> critical or hazardous installations as ¢as pipe and power or
. communication cables. ’ :

The Engineer shall be notified of an- need for blasting to
remove materials which cannot be broken up mechanically, and
there shall be no blasting operations conducted until the
) Engineer's approval has been secured. Blisting will be allowad
..only when proper precautions are taken to protect 1life and
..vﬂoumﬂdw. and then shall be restricted as the Engineer directs.
] The Contractor shall assume full responsi ility for any damages
Anhm:mmn by blasting, regardless of the re juirements for notifi-
+ cation and approval. The Contractor sha 1 secure any required

permits for blasting and shall conduct '-lasting operations in

conformance with all applicable state ari local laws, regula-
- tions and ordinances. ’

B2 Classification and Disposition o~ Materials
Excavated materials will be classifi:d for payment onl
the extent that the removal of materi.ls nwmmmm»m& ocwwﬂmw
Engineer as Rock will be paid for separat: ly from other unclass-
ified materials, either as a separate Cintract Item or as an
Extra Work Item when no bid price is epplicable. All other
materials encountered in the excavations, with the exception of
items classified for payment as struct re removals, will be
considered as Unclassified Excavation and unless otherwise
specified in the Plans, Specifications, :nd Special Provisions
no additional compensation shall be provi ied for _their nmao<mwm
Unclassified materials shall include muck. Hcccwmm.tooa debris
m:aicocwamﬁ stone, masonry or concrete f -agments less than onm
cubic yard in volume, together with other miscellaneous matter
that can be removed effectively with pow:r operated excavators
without resorting to drilling and blasting.

Rock excavation shall be defined to nclude all 5mnaw solid
rock in ledge formation, bedded deposits a1d unstratified masses:;
all natural conglomerate deposits so :irmly cemented as tc




damage to the work under contract or to adjacent structures or
property caused by settlement, water or earth pressures, mw»nmn»
cave-ins, or other causes due to failure or 1lack of sheeting,
shoring, or bracing oOT through negligence OT . fault . of wwo
Contractor in any manner shall be repaired at the Contractor's
expense and without delay.

where conditions warrant extreme care, the Plansg, Speci-
fications, and Special Provisions may require special precautions
to protect 1life or property, oOT the Engineer may order the
installation of sheet piling of the interlocking type or direct
that other safety measures be taken as deemed neceasary. Fallure
of the Engineer to order correction of improper or M:onoacmmm
sheeting, shoring, or bracing shall not relieve the noanﬂnndOM 8
responsibilities for protection of life, property, and the work.

The Contractor shall assume full responsibility for proper
and adequate placement of sheeting, shoring, and bracing,
for support to prevent displacement.
stress or strain on the inplace structures to any extent that may
cause damage.

Sheeting, shoring and bracing materials shall be removed
only when and in such manner as will assure adequate protection
of the inplece structures and prevent displacement of supported
grounds. Sheeting and bracing shall be left in place only as
required by the Plans, Specifications, and Special Provisions or
ordered by the Engineer. Otherwise, sheeting and bracing may be
removed as the backfilling reaches ‘the level of respective
support. Wherever sheeting and bracing is left in place, the
upper portions shall be cut and removed to an elevation of three
feot or more below the established surface grade as the Engineer
may direct.

placing and removing sheeting,
shoring, and bracing materials, including the value of materials
left in place as required by the Contract, shall be included in
the prices bid for pipe installation and will not be compensated
for separately. When any sheeting, shoring, or bracing materials
are left in place by written order of the Enginesr, in the
absence of specific requirements of the Contract to do so, pay-
ment will be made for those materials as an Extra Work item, in-
cluding waste material resulting from upper cut-off requirements.

All costs of furnishing,

wher- .

d to such depths that soil stability may dictate the nmonm
for s - Bracing shall be 80O

arranged as to provide ample working space and sO as not to place -

T BS Preparation and Maintenance of Fc indations

i Foundation preparations shall be concucted as necessary to

, produce a stable foundation and provide <ontinuous and uniform

. pipe bearing between bell holes. The initial excavating or back-
£illing operations shall produce a subgrad: level slightly above
finished grade as will permit hand shapin: to finished grade by
trimming of high spots and without the nead for £filling of low
spots to grade. Final. subgrade preparatio s shall be such as to
produce a finished grade at the centerlir: of the pipe that 1s
within 0.03 foot of a straight line betwran pipe joints and to
provide bell hole excavation at each joint as will permit proper
joining of pipe and fittings.

In excavations made below grade to rmove rock or unstable
materials, the backfilling to grade shall 2e made with available
suitable materials unless placement of (ranular Foundation or
Bedding material is specified and providei for or 1is ordered by
the Engineer as an Extra Work item. Pla:ement of the backfill
shall be in relatively uniform layers not exceeding 8 inches in
loose thickness. Each 1layer of backfi.l shall be compacted
thoroughly, by hand or by means of approve ! mechanical compaction
equipment, as will produce uniform pipe support throughout the
full pipe length and facilitate proper shaing of the pipe bed.

where the foundation soil is found +{> consist of materials
that the Engineer considers to be so w stable as to preclude
removal and replacement to a reasonable !epth to achieve solid
support, a suitable foundation shall 2 constructed as the
Engineer directs in the absence of specia. requirements therefor
in the Plans, Specifications, and Special Provisions. The
Contractor may be required to furnish and drive piling anc
construct concrete or timber bearing sup-.orts or other work as
may be provided for in an Extra Work order.

Care shall be taken during final subc-ade shaping to prevent
any over-excavation. Should any low spc=s develop, they shall
only be filled with approved material, w!ich shall have optimur
moisture content and be compacted thorour hly without additional
compensation to the Contractor. The fin .shed subgrade shall be
maintained free of water and shall not b.- disturbed during pipe
lowering operations except as necessary o remove pipe slings.
The discharge of trench dewatering pump: shall be directed tc
natural drainage channels or storm water crains. Draining trenct
water into sanitary sewers or combine:i sewers will not be
permitted.
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At all times when pipe laying is not in progress, including . + by attachment of suitable restraining d )
noon hour and overnight periods, all open ends of the pipe line WMﬁvm requirements of +the Plans mnwwwmmuwm»wwmmOOMManmo £Wﬂw
shall be closed by watertight plugs or other means approved by 4 provisions. ’ . : . pecia
the Engineer. If water is present in the trench, the seals mdeH.H . .
remain inplace until the trench is pumped completely dry. S B In the absence of other specified req irements for reaction

' <+ backing or restraining device

when connecting to existing stubs, the Contractor shall take - |- apply: g s, the follcving provisions shall
every precaution necessary to prevent dirt or debris from .
entering the existing 1lines. AllL necessary work to make the €1 Wi horizonkal bendy sxsssding ‘20
connection shall be done at no ‘additicnal compensation, except all caps, plugs, and branch memw Mw wMM.mwdmaomWMMMMMM. twmm
where noted otherwise. concrete buttress blocking. ¥
c3 Aligning and Fitting of Pipe ’ (2) All vertical bends exceeding 20 degre:-s deflection shall be

provided with concrete buttress block:ing at the low points

The cutting of pipe for inserting valves, fittings, or and with metal tie rod or strapping :estraints at the high

closure pieces shall be done in a neat and workmanlike manner points.

without damage to the pipe and so as to leave 2 smooth mncmﬂmloWd .

end. Pipe shall be cut with approved mechanical cutters. The (3) Offset bends made

electric-arc cutting method, using carbon or steel rod, will be strapped or U:ﬁﬂHoMMHW standard offse fittings need not be

approved for use on larger size ductile or gray pipe where

mechanical cutters are not available. Flame cutting will not be *f Hardwood blocking shall only dm el w S e
reaction

allowed under any conditions. All rough edges shall be removed backing until acce
from the cut ends of pipe and, where rubber gasket joints are . restraining devices WMNWHmUmmﬂmﬂMMMMSMH Mn.NOd»on g
used, the outer edge shall be rounded or beveled by grinding or alled. Blocking shall be

: nominal 2-inch timber having an area equiv. lent to at least four

f1ling to produce a smooth fit. times the area of the surface of the cap or plug it restrains.

wherever it is necessary to deflect ductile or gray iron .
pipe from a straight 1line either in the vertical or horizontal °
plane, to avoid obstructions, plumb stems, or produce a long
radius curve when permitted, the amount of deflection allowed at
each joint shall not exceed the allowable limits for maintaining
a satisfactory joint seal as given in AWWA C-600 for mechanical
joints and push-on joints. The maximum angular deflection at any
joint for other pipe materials and joints shall not exceed the

Concrete buttresses shall be poured a ns -
turbed ground and shall be formed H% such a WMW mfmﬁnﬂﬂr wwmwmm
] MHFH be kept free of concrete and remain a- cessible for repairs.

he %osnﬂonm mix used in buttress constr:ction shall meet the
Mmac rements for Grade B of Mn/DOT Specifi.ation 2461. Buttress
imensions shall be a minimum of 12 inches in thickness, and the
minimum area, in square feet shall be as fc .lows. ’

manufacturer's recommendations. If the specified alignment
requires angular deflections greater than recommended or allowed, .
the Contractor shall provide appropriate bends or shorter pipes 1/32 BEM
such that the maximum angular deflection is not exceeded. PIPE SIZE TEE OR PLUG 1/4 BE! D 1/8 BEND w\HMZU
E BEN
Connection and assembly of joints shall be accomplished 6" 2.9 3.1 .
during the setting, aligning, and fitting operations, in accor- - g» w.q m. 1.6 0.8
dance with the provisions of Section 2611.2D, to the extent that 10" m.q m.w 2.9 1.4
the jointing requirements will permit. 1ow 3.1 Hw.w M.M w.w
c4 Blockin 16" 15.1 21.4 11.6 5.9
g and Anchoring of Pipe 20" 23.2 30.2 el m.
. Nh: ° - e . -U
All plugs, caps, tees, bends, and other thrust points shall . 5 48.5 .26.1 13.3

be provided with reaction backing, or movement shall be prevented
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1-1/2 inches or greater. The material shall be placed in such a
manner that construction equipment does not operate a»nw%ww% Ms
the insulation and shall be compacted zwwv mM%HmMM:WntWMMmHmMMMww
The rs

a contract pressure of less than 80 psi.

isual evidence of

compacted until there i1is no further w

wwonowwwa consolidation or the density of the ooavaWQﬂ wwwow
conforms to the density requirements specified in the Specia
Provisions.

D Connection and Assembly of Joints

cified, care shall be
Where rubber gasketed joints are specif B

taken during the laying and wanwwnmﬁmm UH@HS@.HMNMMWmMMVMWWMMMcMM
that the units being Joined have e same n S .

d the socket inside diameter.
the spigot outside diameter an e e s
ial adaptor shall be provided to make e

wwwmmn»onw Mﬁ nominal dimension might cause unsatisfactory joint
sealing.

Immediately before making the connection, the »:m»&ozomwdww
bell or socket and the outer surface of the spigot ends mnm i
thoroughly cleaned to remove oil, on»n.mmxwmmw MMM«MMMW»MSOHOUmHH

t ends in
foreign matter. Insertion of spigo L
that will assure prope
ends shall be accomplished in a manner oT
C . The joint seal and secu
tering and insertion to full depth
MMM Mmacwnmamsﬁm shall be as prescribed below for the applicable
pipe and joint type.

D1 Ductile Iron Pipe Joints
Dla Push-On Joints

The circular rubber gasket shall be kept in a warm, mwmwwvww
condition at all times, and for purposes of uHmomame MVM Y
flexed inward and inserted 1in the gasket recess o o
socket. A thin film of approved gasket 1lubricant sha b
applied to either the inside surface of the QJMKMH MH MMMmMctwﬁHm

e
surface of the spigot end, or to both. Care sha :
duction of contaminants.
inserting the spigot end to prevent intro
eww uou.:nn shall be completed by mon..w»w:m;dswﬂwmm.mowﬁo%.wamnﬂonwww
bottom of the socket by the use of suitable 5 e
depth marks shall
ipment. Spigot ends which do not have
Mmmxwu before UwWQmmBUH% to insure full “_.Dmmn.nm.on. i m»mHanw%%m GMMM
t edge 0 Tre
shall be filed or ground at the spigo
manufacturer's fabricated detailing. The use of the MWMWMWwa
the excavation equipment to force the pipe into the socke
not be permitted.

D1b Mechanical Joints

The last eight inches of the outside spigot surface and th
inside bell surface of each pipe and apptrtenance joint shall b
painted with a soap solution, after be. ng thoroughly cleaned
The gland shall then be slipped on the :pigot end with the 11
extension toward the socket or bell erd. The rubber gaske:
shall be kept in a warm, flexible conditicn at all times, and fo:
purposes of placement shall be painted with soap solution and b
placed on the spigot end with the thick edge toward the gland
An approved lubricant provided by the p.pe manufacturer may be
used in lieu of the Soap solution.

After the spigot end is inserted i1:to the socket to ful:
depth and centered, the gasket shall be p:essed into place withir
the bell evenly around the entire Joint. After the gland 4i:
positioned behind the gasket, all bolts shall be installed anc
the nuts tightened alternately to the sp:cified torque, such as
to produce equal pressure on all parts of the gland.

Unless otherwise specified, the bolt: shall be tightened b:
means of a suitable torque-limiting wrenc! to within a foot~pounc
range of: 45 to 60 for 5/8 inch bolts; 75 to 90 for 3/4 incl
bolts; 85 to 100 for 1 inch bolts; and 1C3 to 120 for 1-1/4 incl
bolts. After tightening, all exposed paris of the bolts and nuts

shall be completely coated with an appro ‘ed asphaltic type rus*
preventive material. ,

D2 Concrete Pressure Pipe Joints

Unless otherwise indicated, all pipe and appurtenances shal:
be Joined by means of the rubber gas teted bell and spigot
connection in accordance with the recom :endations of the pipe
manufacturer and the provisions hereof. i\l1 contact surfaces o¢

the steel bell and spilgot assembly shall t 3 thoroughly lubricatec
with approved material before the connecti>n is made.

After the joint has been set in the .ome position,
side joint recess shall be filled with ce
Place by means of a paper or cloth diaper
tain at 1least one part Portland cement
sand. Care shall be taken in pouring
complete fillin
ference.

the out-
lent grout, poured intc
The grout shall con-
for each two parts ot
the grout to assure
g of the recess around t..e entire pipe circum-




ind larger may be furnished in standard cut-lengths of 20 feet or
-onger and be joined with approved couplings, provided that the
.nstallation of pipe less than full standard length in any run
shall be 1limited to the needs for closure. All pipe and
\ppurtenances shall be Jjoined by means of approved flared or
compression type threaded couplings.

. Unless otherwise specified, connection of tap service lines
:o the water main shall be made with an approved corporation stop
ind saddle, with the water main tap being made at an angle of not
aore than 22 degrees from the horizontal. A double wrap of
feflon tape shall be placed on the corporation stop threads prior
-0 installation in the main.
lownward from the tap. One and one-half and two inch service
>ipe shall have a 45 degree bend connected to the corporation
stop to facilitate the downward expansion loop.

Unless otherwise indicated, tap service 1lines shall be
installed on a straight line at right angles to the water main or
oroperty line as directed by the Engineer. Service lines shall
s3xtend for such distance .beyond the curb stops as may be
specified in the Contract. In the absence of specific require-
nents, the service line shall be terminated at the property line,
vhere it shall be connected to an existing line or, in the case
>f undeveloped property, 1t shall be capped, plugged, or peened
1s approved by the Engineer. g

The flaring of copper tubing ends shall be accomplished only
ith the use of the proper size and type of tools as designed for
the purpose, such as will provide accurate sizing and rounding of
“he ends. Tubing shall be cut squarely and all edge roughness
shall be removed prior to flaring. All couplings shall be
:ightened securely, so the flared end fits snugly against the
vevel of the fitting without leakage. The flared joint couplings
shall be made up without the use of jointing compounds.

The service pipe and curb stop coupling depth shall be such
1s to maintain not less than the specified minimum cover, or in
.ocations where conflict may occur with storm sewer, service pipe
shall be placed at least 3 feet below the storm sewer invert or
shall be insulated 1in accordance with the Plans, Specificationg,
ind Special Provisions to prevent freezing. In any case the
‘ontractor shall make every effort to provide for a standard
service box installation where practicable. The service box

shall be centered over the curb stop coupling and be firmly
iupported on concrete blocking as required by the Plans, Spec-
Clearance shall be provided
Service

-fications, and Special Provisions.
30 the service box does not rest on the water pipe.

Expansion loops shall ba directed .

————— .

-

boxes shall be installed plumb and be traced effectively to
remain vertical during and after completio:. of backfilling. The
service boxes shall be brought to proper surface grade when the
final ground surface has been established.

F Setting Valves, Hydrants, Fitting:; and Specials

Valves, hydrants, fittings, and spec:ials shall be provided
and installed as required by the Plans. Specifications, and
Special Provisions, with the exact 1loca ions and setting as
directed by the Engineer, and with each ins:allation accomplished
in accordance with the requirements for in:tallation of mainline
pipe to the extent applicable. Suppor t blocking, reaction
backing, and anchorage devices shall be piovided as required by
the Plans, Specifications, and Special Provisions, or as
otherwise ordered by the Engineer.

Hydrants shall be installed plumb, with the height and
orientation of nozzles as shown in the Plins or as directed by
the Engineer. Unless otherwise specified, the hydrants shall be
connected to the mainline pipe with 6-inch diameter ductile iron
branch pipe, controlled by an independent ¢ite valve.

When a hydrant with an open drain outlet is set in clay or
other impervious soil, a drainage pit of a 1least one cubic yard
shall be excavated below and around the hy :rant base and the pit
shall be filled with Foundation Material :o a level six inches
above the drain outlet. Two layers of tar paper, or other
material approved by the Engineer, shall be carefully placed over
the rock to prevent backfill material from entering voids in the
rock drain. Hydrants 1located where the groundwater table 1is
above the drain outlet shall have the outle: plugged and shall be
equipped with a tag stating, "Pump After Us:".

Valve boxes shall be centered over -he wrench nut of the
valve and be installed plumb, with the bo» cover flush with the
surface of the finished pavement or at such other level as may be
directed. Valve boxes shall not be installed so as to transmit
shock or stress to the valve. N

Masonry valve pit structures, for val es with exposed gear-
ing or operating mechanisms, shall be con: tructed in accordance
with the details shown in the Plans and wi-h the applicable pro-
visions of Mn/DOT Specification 2506. :

Drainage branches, blow-offs, air ven:s, and other special
appurtenances shall be provided and instal:ed as required by the
Plans, Specifications, and Special Provisio :s.




Hydrostatic Test ng of Water Mains

Each valved section :hall be subjected to the pressure and
rakage tests prescribed ..erein. The Contractor shall furnish
1@ pump, pipe connections, gauges, and measuring equipment, and
1311 perform the testinc under the direct observation of the
igineer. Where permanet ailr vents are not provided, the
mtractor shall provide 3ind install corporation stops at the
gh points as needed for release of air as the 1line is filled
th water.

Where concrete reaction blocking is placed, the water main
iall not be subjected to hydrostatic pressure until at least 5
ys have elapsed after tl.2 concrete casting, with the exception
.at this period may be reduced to 2 days where high early
rength concrete is used.

At the optiaqn of th: Engineer, the pressure and leakage
sts may be conducted sim .ltaneously. Any defective joints, and
y defective pipe, fittilngs, valves, or hydrants, revealed
ring the testing or bef: re final acceptance of the work shall

satisfactorily correcte: and the tests shall be repeated until
e specified requirements have been met.

Pressure Test

The section being te: ted shall be slowly filled with water

d the specified test pr: ssure shall be applied, after all air

s been "expelled from th: pipe. A hydrostatic pressure of not

ss than 150 pounds per square inch, measured at the 1lowest

int of elevation, shall .e applied by means of a pump connected
tho pipe in a satisfact .ry manner.

The specified pressur: shall be held for a minimum duration
two hours. No drop in pressure will be allowed except as
ecified in the Special P.ovisions.

Service Pipe may be tested at the time of the foregoing
st, if installed, at the Contractor's option. However, testing
service pipes may be completed as a separate operation from
in testing, and if so, the test pressure shall be 100 p.s.i.
rvice pipe testing, if c¢one separately, shall be done with the
rporation stop open.

Leakage Test

After satisfactory cc ipletion of the pressure test, a leak-
e test shall be perform d on each valved section of watermain

to determine the quantity of water that must be supplied into the
section to maintain a test pressure of 1:) pounds per square
inch, after the air in the pipeline has b:en expelled and the
pipe has been filled with water.

After filling the pipe with water and =xpelling all air in
the 1line, the specified pressure shall be applied in the same
manner as prescribed for the pressure test, and sufficient water
shall be measured and supplied into the pip: section to maintain
the pressure for a test duration of 2 hours.

Each pipe section tested will be acc:pted if the leakage

does not exceed the gquantity determined t; the formula given
below. ’

L - spfF

133200

= Maximum permissible leakage in gallons per hour
= Length of pipe tested in feet

Nominal diameter of pipe in in. hes

Average test pressure during tie test, in pounds
per square inch, gauge pressur:

H

wone
]

If the pipe section under test conta.ns pipe of various
diameters, the allowable leakage will be the sum of the computed
leakage for each size of pipe.

When requested, the Contractor shall furnish a written
report of the results of leakage tests, whica shall identify the
specific test section, the average pressu e, the duration of
test, and the amount of leakage.

J Pipeline Backfilling Operations

All pipeline excavations shall be backf.lled to restore pre-
existing conditions as the minimum requirem -nt, and fulfill all
supplementary requirements indicated in tta Plans, Specifica-
tions, and Special Provisions. The backfill ing operations shall
be started as soon as conditions will permi : on each section of
pipeline, so as to provide continuity in sibseqguent operations
and restore normal public service as soon as practicable on a
section-by-section basis. All operation: shall be pursued
diligently, with proper and adeguate equiprent, as will assure
acceptable results.

The backfilling shall be accomplishe ! with the use of
Suitable Materials selected from the excava ed materials to the

sage .- TGy
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Turf Restoration

Turf restoration shal: be accomplished by sod placement
ept where seoding is spe:. ifically allowed or required.

Topsoil shall be plac:d to a minimum depth of four inches
ler all sodding and in all areas seeded. The topsoil material
.d shall be 1light friabl: loam containing a liberal amount of
ws and shall be free ..f heavy clay, coarse sand, stones,
ints, roots, sticks and c¢ther foreign matter. Topsoll meeting
ise requirements shall be selected from the excavated materials
the extent avallable and needed.

All turf establishmen: work shall be done in substantial
wpliance with the provisions of Mn/DOT Specification 257S.
»d shall be Mixture No. ! of Mn/DOT Specification 3876, unless
werwise directed or apprcred.

AN

Pavement Restorati ion

The inplace pavement structure (including base aggregates)
all be restored in kind ind depth as previously existed, using
se aggregates salvaged from the excavated materials to the
tent available and nec¢ded, and with new materials being
svided for reconstructio:r of the concrete or bituminous surface
urses.

1f, through no fault ¢ £ the Contractor in failing to reserve
fficient aggregate mater:als from the excavations, there should
insufficient quantity o3 suitable aggregate to reconstruct the
vemont base courses, the additional materials required will be
rnished by the Owner at its expense, or the Contractor will be
dered to furnish the adcitional materials from outside sources
an Extra Work item in he absence of an appropriate Contract
em therefor. Placement of any additional aggregate materials
livered to the site by t!e Owner or of any additional materials
rnished by the Contract..r shall be an incidental expense, as
11 also be the dispos:l of any excess materials resulting
erefrom, unless specilal ;.ayment provisions are otherwise agreed
on.

Reconstruction of ag;regate base courses and concrete or
tuminous surface course: shall be 1in substantial compliance
th all applicable Mn/DO71 Specifications pertaining to the item
ing restored. The mates ials used shall be comparable to those
ed in the inplace struc ure, and the workmanship and finished
ality shall be equal to hat of new construction to the fullest
tent obtainable in consi leration of operational restrictions.

Existing concrete and bituminous surface: at the trench wall
shall be sawed or cut with a cutting wheel to form a neat edge in
a straight line before surfaces are to be r. gtored. Sawing or
cutting may be accomplished as a part of the cemoval or prior to
restoration at the option of the Contractor. However, all
surface edges will be inspected prior to restc ration.

K3 Restoration of Miscellaneous Items

Wherever any curbing, curb and gutter :actions, pedestrian
walks, fencing, driveway surfacing, or oth:r improvements are
removed or in any way damaged or undermi .ed, they shall be
restored to original condition by repalr or replacement as the
Engineer considers necessary. Replacement o: old materials will
be acceptable only to the extent that exis Ing quality can be
fully achieved, such as in the case of fenclng. Otherwise new
materials shall be provided and placed as tle Engineer directs.
Workmanship and finished quality shall be e;ual to that of new
construction, where new materials are wus:d, to the extent
obtainable in consideration of operational restrictions.

A proper foundation shall be prepared t:fore reconstructing
concrete or bituminous improvements. Unless otherwise directed,
granular material shall be placed to a depth >f at least four in-
ches under all concrete and bituminous items No direct compen-
sation will be made for furnishing and placir y this material even
though such course was not part of the origir 3l construction.

L Maintenance and Final Cleanup

All subgrade surfaces shall be maintaied acceptably until
the start of surfacing construction or restoration work, and
until the work has been finally accepted. additional materials
shall be provided and placed as needed to compensate for trench
settlement and to serve as temporary construc tion pending comple-
tion of the final surface improvements.

Final disposal of debris, waste materia s, and other remains
or consequences of construction, shall be accomplished inter-
mittently as new construction items are com>leted and shall not
be left to awalt final completion of all :ork. Cleanup oper-
ation shall be considered as being a part of the work covered
under the Contract Items involved and only t! at work which cannot
be accomplished at any early time shall be considered as final
cleanup work not attributable to a specific tontract Item.
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i Insulation

Main insulation :1all be extruded rigid board material
having a thermal conduc ivity of 0.23 mac\vocnmma:wnm foot/degree
Fahrenheit/per inch thi :kness, maximum, at 40°F mean, a compre-
hensive strength of 35 jsi minimum, and water absorption of 0.25

percent by volume maxim .m.

Unless otherwise s .ecified in the Plans, Specilfications, and
Special Provisions, boa d dimensions shall measure 8 feet long, 2
or 4 feet wide, and 1 o 1-1/2 inches thick.

2621.3 CONSTRUCTION :EQUIREMENTS
A General Provi :ions
Al Maintenance ¢ Traffic .

wWhenever work int rferes with the flow of traffic along a
roadway, the Contractc. shall provide for traffic control and
signing and public sa! sty in accordance with the provisions of
Appendix B of the Mir .esota Manual of Uniform Traffic Control
devices and Mn/DOT Spe:« 1fications 1404 and 1710, and the Special
Provisions. Neither r¢ id closures nor detours shall be permitted
unless specified in th: Special Provisions or authorized by the
Engineer. where road closures or detours are permitted by the
Engineer, the Engineer shall determine the appropriate agencies,
boards, or departments che Contractor must notify prior to taking
the action and the prc¢ ier advance notice to be provided to each
body.

Compliance with t:is requirement shall not be construed to
relieve the Contractcc from the responsibility of notifying
agencies or institutio s whose services may be predicated upon a
roadway being opened to traffic or whose services would be
hindered 1f a roadway is closed to traffic. Such agencies or
institutions shall In. lude, but not be limited to, the police
department, the fire tepartment, municipal bus service, school
bus service, and ambu ance service. The Contractor shall keep
the required agencles informed of changing traffic patterns and
detour situations.

A2 Establishing Line and Grade

In locations whe e the sewer is in direct conflict with
existing watermain an. water services the watermain and water
services shall be lc-ered to provide at least 18 inches of
vertical distance betw en the top of the watermain or service and

the bottom of the sanitary sewer or relocated in accr cdance with
Plans.

When 1local conditions prevent a vertical se aration as
described, the following construction shall be used:

a vertical separation of at least 18 inches between the
bottom of the sewer and the top of the wate main:

adequate structural support for the sewer: to prevent
excessive deflection of Joints and settiing on and
. breaking of the watermains;

. that the length of water pipe be centered .t the point
’ of crossing so that the joints will be equ distant and
as far as possible from the sewer.

Watermains shall be laid at least 10 feet horiz ntally from
any sanitary sewer, storm sewer or sewer manhol: whenever
- possible. When local conditions prevent a horizonta separation
of 10 feet, a watermain may be laid closer to a storm or sanitary
, sewer provided that:
.(1) . The bottom of the watermain is at least 18 inch-s above the
L. top of the sewer; 3

. (2) Where this vertical separation cannot be obtaine :, the sewer
s shall be constructed of materials and with jol: ts that sare

" equivalent to watermain standards of constructi-a and shall
be pressure tested to assure water tightnes: prior to
backfilling.

The primary line and grade will be established 'y the Engi-
:.neer. For trench installation, line and grade stakes will be set
parallel to the proposed pipeline at an appropriate ¢ fset there-
from as will best serve the Contractor's operatic s wherever
practical. For tunnel installation, 1line and grade stakes will
"be set directly above the proposed pipeline setting Grade and
line stakes will be set at 25-foot intervals along t-e pipeline;
at each change in 1line or grade, and as needed :>r pipeline
.appurtenarices.

The Contractor shall arrange operations to :soid unnec-
egsary Interference with the establishment of the jrimary line

and grade stakes, and shall render whatever assist ince may be
" ‘required by the Engineer in accomplishing the stakin: . The Con-
;tractor shall be responsible for preservation of the primary
stakes, and, if negligent in providing necessary protection,
shall bear the full cost of-any restaking.




red along the break 1line; to a minimum depth of one-third of
: structure depth.

Any reusable material: generated during the work, such as
jregate, sod, or topsoil, shall be segregated from other waste
.orials and be stockpili1 so as to maintain suitability and
‘mit proper reuse.

The use of drop weight! equipment for breaking pavement will
allowed to the extent 'hat the Contractor shall assume full
iponsibility for any daiages caused thereby. The pavement
*aking operations shall 10t be allowed to become a nuisance to
¢ public or a source cf damage to underground or adjacent
‘uctures. The Enginier reserves the right +to order
sicontinuance of drop weig¢ 1t breaking operations at any time.

Temporary Servicc Measures

While any OGW: excav. tions are maintained, the Contractor
311 have available a supj ly of steel plates suitable for tempo-
'y bridging of open trer:ch sections where either vehicular or
destrian traffic must be maintained. Use of the plates shall
as directed or approve:. by the Engineer and where installed
2y shall be secured aga nst possible displacement and be re-

aced with the permanent : tructure as soon as possible.

Excavation and P.eparation of Trench
Operational Limi-'ations and Requirements

Excavaling operations shall proceed only so far in advance
pipe laying as will sat sfy the needs for coordination of work
d permit advance verific..tion of unobstructed line and grade as
anned. Where interferen e with existing structures is possible
in any way indicated, ¢ad where necessary to establish eleva-
on or direction for ccnections to inplace structures, the
cavating shall be done at those locations in advance of the
in operation so actual c nditions will be exposed in sufficient
me to make adjustments without resorting to extra work or
necessary delay.

All installations shs 1 be accomplished by open trench con-
ruction except for shori tunnel sections approved by the Engi-
er and with the except:on that boring and jacking or tunnel
nstruction methods shall be employed where so specifically
quired by the Plans, ¢$jecifications, or Special Provisions.
stallation of pipe throigh tunnel excavations will be allowed

only where the surface structure can be prc¢perly supported and
the backfill restored to the satisfaction of -he Engineer.

The excavating operations shall be cond cted so as to care-
fully expose all inplace underground struct: res without damage.
Wherever the excavation extends under or ap} roaches so close to
an existing structure as to endanger it in -ny way, precautions
and protective measures shall be taken as nr cessary to preserve
the structure and provide temporary suppori . Hand methods of
excavating shall be utilized to probe for an! expose such criti-
cal or hazardous installations as gas 'ipe and power or
communication cables. :

. The Engineer shall be notified of any :eed for blasting to
remove materials which cannot be broken u» mechanically, and
there shall be no blasting operations conduc ted until the Engi-
neer's approval has been secured. Blasting ‘'111 be allowed only
when proper precautions are taken to protect 1life and property,
and then shall be restricted as the Enginee: directs. The Con-
tractor shall assume full responsibility for any damages caused
by blasting, regardless of the requirements ‘or notification and
approval. The Contractor shall secure any :equired permits for
blasting and shall conduct blasting operaiions in conformance
with all applicable state and local law;, regulations and
ordinances.

" 'B2 Classification and Disposition of P iterials

Excavated materials will be classified for. payment only to
the extent that the removal of materials cla :isified by the Engi-
neer as Rock will be paid for separately frc: other unclassified
materials, either as a separate Contract Iten or as an Extra Work
Item when no bid price is applicable. 11 other materials

-encountered in the excavations, with the exception of items
classified for payment as structure removals will be considered

.-.a8 Unclassified Excavation, and unless otherwise specified in the

Plans, Specifications, and Special Provis:ons, no additional
compensation shall be provided for their re:-oval. Unclassified
ymaterials shall include muck, rubble, wood debris, and boulder
~stone, masonry or concrete fragments less thun one cubic yard in
‘volume, together with other miscellaneous natter that can be
:'removed effectively with power operated excavatdrs without
“.resorting to drilling and blasting. &

; Rock excavation shall be defined to inc ude all hard, solid
rock in ledge formation, bedded deposits and instratified masses:
,all natural conglomerate deposits so firmly cemented as to pre-
.isent all the characteristics of solid roc<; and any boulder
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used by settlement, wate - or earth pressures, slides, cave-ing,

other causes due to fa lure or lack of sheeting, shoring, or
acing or through neglig: nce or fault of ‘the Contractor in any
nner shall be repaired .t the Contractor's expense and without
lay.

Where conditions ‘-arrant extreme care, the Plans,
ecifications, and Special Provisions may require special
ecautions to protect 1 fe or property, or the Engineer may
der the installation of sheet. piling of the interlocking type

direct that other -.afety measures be taken as deemed
cessary. Failure of the Engineer to order correction of
proper or inadequate s!ceting, shoring, or bracing shall not
lieve the Contractor's 1 isponsibilities for protection of life,
operty, and the work.

The Contractor shall assume full responsibility for proper
.d adeqguate placement of sheeting, shoring, and bracing,
ierever and to such deptas that soil stability may dictate the
0od for support to prev..nt displacement. Bracing shall be so
‘ranged as to provide am; le working space and so as not to place
:ress or strain on the i1 place structures to any extent that may
wuse damage.

Sheeting, shoring a.d bracing materials shall be removed
11y when and in such mainer as will assure adequate protection
the 1inplace structure: and prevent displacement of m:mmonnm&
rounds. Sheeting and trcacing shall be left in place only as
)quired by the Plans, Sp:cifications, and Special Provisions or
rdered by the Engineer. Otherwise, sheeting and bracing may be
moved as the backfilling reaches the 1level of respective
ipport. Wherever sheet ng and bracing is left in place, the
jper portions shall be c:it and removed to an elevation of three
3ot or more below the e:tablished surface grade as the Engineer
1y direct.

All costs placing, and removing sheeting,
oring, and bracing mate cials, including the valué of materials
:ft in place as requirer by the Contract, shall be included in
1e prices bid for pipe ianstallation and will not be compensated
)r separately. When any sheeting, shoring, or bracing materials
e left in place by wcoitten oxder of the Engineer, in the
ysence of specific requ' rements of the Contract to do so, pay-
ant will be made for 1nose materials as an Extra Work item,
icluding waste material resulting from upper cut-off require-
:nts. .

of furni: hing,

BS Preparation and Maintenance of Four lations

Foundation preparations shall be condu: ted as necessary to

produce a stable foundation and provide co: tinuous and uniform
plpe bearing between bell holes. The initia! excavating or back-
filling operations shall produce a subgrade .evel slightly above
finished grade as will permit hand shaping :o finished grade by
trimming of high spots and without the neec for filling of low
spots to grade. Final subgrade preparations shall be such as to
produce a finished grade at the centerline »>f the pipe that .is
within 0.03 foot of a straight line betwee:r pipe joints and to
provide bell hole excavation at each joint &5 will permit proper
Jjoining of pipe and fittings.

In excavations made below grade to remwe rock or unstable
materials, the backfilling to grade shall be made with available
sultable materials unless placement of Gr:nular Foundation or
Bedding material is specified and provided ‘or or is ordered by
the Engineer as an Extra Work item. Place: ent of the backfill
shall be in relatively uniform layers not ecceeding 8 inches in
loose thickness. Each 1layer of backfill shall be compacted
thoroughly, by means of approved mechanical «ompaction equipment,
as will produce uniform pipe support throt yhout the full pipe
length and facilitate proper shaping of the ; ipe bed.

Where the foundation soil is found to :onsist of materials
that the Engineer considers to.be so unstabl3 as to preclude re-
moval and replacement to a .reasonable dep:h to achieve solid
support, a suitable foundation shall be con: tructed as the Engi-
neer directs in the absence of special requirements therefor in
,the Plans, Specifications, and Special Provisions. The
Contractor may be required to furnish ai i drive piling and
‘construct concrete or timber bearing suppo: =s or other work as

- may be provided for in an Extra Work order.

Care shall be taken during final subgrare shaping to prevent
. any over-excavation. Should any low spots develop, they shall
‘sonly be filled with approved material, whic: shall have optimum
imoisture content and be compacted thoroughly, without additional
compensation provided to the Contractor. Tie finished subgrade
i»shall be maintained free of water and .shz'l not be disturbed
i, during pipe lowering operations except as necessary to remove
pipe. slings. The discharge of trench dewat :ring pumps shall be
directed to natural drainage channels or storm water drains.
i Draining trench water into sanitary sewers or combined sewers
Fwill not be permitted.
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wroughly compacted by t:mping around the pipe to a height of at
:ast 12 Znches above tie top with hand operated mechanical
imping devices or by han:. The joint areas shall remain exposed
1d precautions shall be :aken to prevent the soil from entering
e joint space, until tl2 joint seal is effected. Backfill in
ve bell area shall be le t loose.

Connection of pipe to existing 1lines or previously con-
tructed manholes or catc:i basins shall be accomplished as shown
1 the Plans or as othe wise approved by the Engineer. Where
rcessary to make satisf .ctory closure or produce the required
irvature, grade or alicament deflections at joints shall not
«ceed that which will ¢ s sure tight joints and comply with any
Imitations recommended bt r the pipe manufacturer.

matter into pipeline openings shall be
revented at all times to the extent that suitable plugs or
>vering can be “kept in place over the openings without inter-
aring with the installal.on operations.

Entrance of foreign

Installation of PV(. ABS, and composite truss pipe shall
onform to ASTM D-2321.
3 Connection and Assembly of Joints

All pipe and fittin;| joints shall f£fit tightly and be fully
losed. Spigot ends sha:l be marked as necessary to indicate the
oint of complete closu 3. All joints shall be soil tight, as
she minimum requirement, and shall be watertight in all sanitary
jewer pipe 1lines and i1 all storm sewer pipe lines installed
rithin the 1limits of a paved street or highway traffic 1lanes.
Ihere specified, the jo:nts in certain assemblies shall be made
structurally integral by being completely encased in concrete to
‘orm a rigid watertiglt unit as indicated in the standard
Irawings.

Where watertight jcints are required, without concrete en-
sasement, the joints sh:ll be sealed as follows, subject to such
>ther approved method a: the Engineer may authorize as being an
scceptable alternative:

Concrete pipe and itting joints - compression type rubber
gasket seals confo:ming to the requirements of ASTM C-443,
ASTM C-361 or AAHTO M-198 for circular pipe, or as
otherwise approved by the Engineer in the case of non-
circular pipe sectins.

‘1)
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ABS/PVC Truss pipe, ABS solid wall p.pe and fittings -
. assembled gasket seal joints.

(2)

(3) Smooth wall and corrugated wall PVC rlpe and fittings -

assembled push-on gasketed joints sha!l pass performance

tests as listed in ASTM D-3212. Solven: welds shall not be
permitted.
(4) Vvitrified clay pipe and fittings - faciory fabricated com-
1. pression seals or compression type coupl .ngs.
(5) Corrugated steel pipe and fittings - ¢3aled with approved

type compression seals.

Where watertight joints are not required Joints in concrete
pipe shall be made soil tight by f1lling with mortar as the Engi-
neer directs. Pipe joints encased in concrete will not have to
be. sealed with gasket type seals but shall b filled with mortar
asg directed.

Bulkheading Open Pipe Ends

' All pipe and fitting ends left open fcr future connection
.8hall be bulkheaded by approved methods pr.or to backfilling.
wcswomm otherwise specified or approved, all cenings of 24 inches
”wanhmaodmﬁ or less shall be closed off with prefabricated plugs
-or caps and all openings larger than 24 inch:s in diameter shall
:be closed off with masonry bulkheads.
L] XE -
' ﬁ ¢ Prefabricated plugs and caps shall be (f the same material
xw as the pipe material, or an approved alternat : material, and they
:8hall be installed with watertight seal &; required for the
pipeline joints. Masonry bulkheads shall »je constructed with
clay or concrete brick to a wall thickness of eight inches.

ce during construc-
r planking securely
an alternate to the

uwawmwsﬂw construction.
v@?ﬂ 3t
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Placement of Insulation

- . N

Rigid insulation board shall be plac:d within the pipe
ncasement zone, 6 inches above the pipe. P-ior to placement of
gtheiinsulation, encasement material shall be compacted until
:omwuhm no further visual evidence of incre:sed consolidation or
hef/density of the compacted layer confc-ms to the density
.a&»nmamsﬁm specified in the Special Prov:sions, then 1leveled
" . .




Unless otherwise i-dicated, service pipe installation shall
terminate at property 1 ne or as designated on the Plans, with a
gasketed plug placed 1i: the end,  at which point the Contractor
shall furnish and set a 4 x 4 inch wooden timber 6 feet to 8 feet
in length embedded 4 fe:t below grade, or approved steel post.to
mark the exact end of pipe. The timber or post shall be set
vertically, with the to. 2 feet painted green.

ne connections to the main sewer are per-
mitted or required to :e made by the open cut-out method in the
absence of a built-in T:e or Wye fitting, the connection shall be
made by using an appro-ed type of Saddle Tee fitting. The pipe
cut-out shall be made 1ith an approved type coring machine or by
other approved methods producing a uniform, smooth circular cut-
out as required for jroper fit. The cut-out discs shall be
retrieved and shall n .t be allowed to remain within the main
sewer pipe. .@:w sadé e Tee shall be securely fastened to the
main sewer pipe by me:as of epoxy resin or other approved adhe-
sive. The entire conn: =tion fitting shall be encased in concrete
to a minimum thickness of six inches and as may be shown in the
standard drawings.

viherever service 1

Wherever service .ine connections to the main sewer are re-
quired to be made Lt means of built-in Branch Tee or Wye
fittings, the Contractosr shall, in the absence of such fitting,
remove a section of tle main sewer pipe and replace it with the
required Branch Tee -.r Wye section connected by means of an
approved sleeve coupli g.

.rvice 1lines shall not be connected to a
,n more than 24 inches above the crown of
the outgoing sewer. Where the elevation difference 1s greater
than 24 inches, the connection shall be made by means of an
Outside Drop Connecti..n in accordance with the details shown in
the standard drawings.

Sanitary sewer s
manhole at an elovati

:ing openings at temporary terminal points
suitable plugs or shall be bulkheaded as
sewer pipe.

All pipe and fit
shall be fitted with
required for the main

F Manhole and Catch Basin Structures

Manholes, catch :asins, and other special access structures
shall be constructed
Plans and in accord: .ce with any standard detail drawings or

special design requirr ments given therefor.

it designated locations as required by the .

Unless otherwise specified or approvei, manhol
basins shall be constructed on a omwmmwvnn ace OOSOMMmeMMMMmMMM
the barrel riser sections, cone section ard top adjusting rings
shall all be of precast concrete. All ur Lts shall be properly
fitted and sealed to form a completely watertight structure.
Barrel and cone height shall be such as to jermit placement of at
least three and not more than six stanlard two-inch precast
memnmwﬂmwwuﬂmnusw szmw immediately below the casting assembly
e se n a mort
s be Bak L e 2T ortar bed. Eact adjusting ring shall

Qe Unless otherwise specified or approve¢i, manho

‘-basins shall have an inside barrel awwaoﬁan~mn ﬁ:mwwwﬂmwm Mwnmw
inches minimum and the inside diameter a! the top of the cone

..t88ction and of all adjusting rings shall b: of the same size and

;8hape as the casting frame. Casting a: semblies shall be as

:specified in the Plans. Catch basin gr:te elevation shall be

:adjusted as necessary to maintain the A
el e req .ired dip below normal

# The concrete cast-in-place base shal. be

- poured on undis-
turbed or firmly compacted foundation ma:erial which shall be
wnﬂ»aamm to proper elevation. The bottom :-iser section shall be
: LWMM&#»: Mwmmw concrete or mortar and al other riser section

8 O e tongue and groove design shall

rubber gaskets. ¢ ? be sesled with
Efar
wthmm“”WmHM<mH special designs so require o' permit, and as other-
i s Yy be approved by the Engineer, a pr:-.cast concrete base may
g Mw e used or the structure may be constri:ted with solid sewer
&.ﬁdﬂ»ox or block units or with cast-in-place concrete. Any combin-
wisation of cast-in-place concrete and b.'ick or block mortar

N

7»Sanitary sewer main 1lines shall n:t be -
) connected to a
,ﬂM:JoHo at an elevation more than 24 inch:s above the invert of
.»:o:ocﬁQOhba sewer. Where the differen:e is greater than 24
ches, the connections shall be made by m::ans of an Outside Drop
mm mwwmwwwwonwwswwooonam:ao with the detailled drawings in the Plans.
el b rete base under the drop connectiin shall be
with.the manhole base. oo monolitnic
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b Pipeline Backiilling Operations

All pipeline excavitions shall be backfilled to restore pre-
existing conditions as the minimum requirement, and fulfill all
supplementary requirem: nts i{ndicated in the Plansg and Specifica-
tions, and Special Pro isions. The backfilling operations shall
be started as soon as zonditions will permit on each section of
pipeline, so as to pr svide continuity in subsequent operations
and restore normal pu lic service as soon as practicable on a
section-by-section ba:is. All operations. shall be pursued
diligently, with prop:c and adequate equipment, as will assure
acceptable results.

The backfilling shall be accomplished with the wuse of
Suitable Materials sel2cted from the excavated materials to the
extent available and ; ractical. Should the materials available
within the treénch seciion be unsuitable or insufficient, without
loading and hauling o the employment of unreasonable measures,
the required additiona. materials shall be furnished from outside
sources as an Extra Jork item in the absence of any Specilal
Provision requirements.

Suitable Material shall be defined as a mineral soll free of

foreign materials ( 'ubbish, debris, etc.), frozen clumps,
oversize stone, rock, concrete or bituminous chunks, and other
unsuitable materials, that may damage the pipe installation,

prevent thorough com:action, or increase the risks of after
settlement unnecessar:ly. Material selection shall be such as to
make the best and {illest utilization of what 1is available,
taking into considera ion particular needs of different backfill
zones. Material con-aining stone, rock, or chunks of any sort
shall only be utilize! where and to the extent there will be no
detrimental effects.

within the pipe bedding and encasement zones described as
that portion of the "rench which is below an elevation one foot

above the top of the »ipe, the materials placed shall be limited:

in particle size to -1/2 inches maximum in the case of pipe of
12 inches in diameter or less and to 2 inches maximum in the case
of larger pipe. Ab. ve these zones, the placement of material
containing stones, b¢ulders, chunks, etc.
in any dimension shal: not be allowed.

Compaction of m terials placed within the pipe bedding and
encasement zones sh. 1l be accomplished with portable or hand ¢ &W
as to achieve thorough consolidation under ;
Above the

equipment methods, s:
and around the pipe and avoid damage to the pipe.
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greater than 8 inches:

.

cover zone material, the use of heavy 1)ller type compaction
equipment shall be limited to safe pipe lo: iing. P P

L Backfill materials shall be carefull lac
. loose thickness layers of 8 inches spread ¢ .«MH mu..m mmﬂwmbtwm“wmmmm
length of the trench section to provide s multaneous support on
both sides of the pipeline. Granular bac £i11 may be placed in
4% +12 inch layers above an elevation one foo' above the top of the
"pipe, &and with the provision that, by authority and at the
. -discretion of the Engineer in considerati.n of the demonstrated
capability of special type vibrating c¢ mpactors, the stated
maximums may be increased. >

Each layer of backfill material shall be compacted
effectively, by approved mechanical or har 1 methods, until there
is no further visual evidence of increasel consolidation or the
density of the compacted layer conforms t»> the density require-
yvments specified in the Special Provisiorn ;. Compaction of the
!,,ﬂ.,unbpmno layexr shall be completed acce tably before placing

a.ﬁMMWMMMMMWOMOH m»mcoommm»:m layer thereon. T. e manner of placement
4 n equipment and procedure . t
o pnrousl oF The m:m»:mwﬂ. effecti -eness shall be subject

- All surplus waste materials remaini: after
the backfilling operations shall be QHmnonMa of in MWWMHMMMMWUMM
;manner within 24 hours after completing th: backfill work on each
uuoﬂﬁuocvmﬁ pipeline section. Disposal at :ny location within the
Wﬂ.cﬂOuonw limits shall be as specified, (r as approved by the
%m;msuwsomﬂn otherwise, disposal shall be accomplished outside the
JWyUHOuGOﬂ limits at the Contractor's discre:ion. The backfilling
gmand; surplus or waste disposal operations shall be a part of the
work required under the pipeline installa‘ion items, not as work
nvuw may be delayed until final cleanup. ’

#7 Until expiration of th

e e guarantee ‘eriod, the Contractor

mw l#MMH assume full responsibility and ex]ense for all backfill
.-«» Moambn and shall refill and restore tie work as directed to

maintain JMFF QMMMWMWme surface cond. tion, regardless of

4 al onal materials requi red shal

v:»wﬁﬁcd additional cost to the Owner. e AL I S e

Restoration of Surface Improveme its h

9% Wherever any surface improvements suc: as pavem

,uomomﬂﬁwwb walks, fencing, or turfing hav:- UooM Hmawﬂwm.ommwwmww

wmhwowvmntumm disturbed by the Contractor's operations they shall
eirepaired or replaced to the Engineer': mmﬁ»mmNOﬁHo: as will

HQJWOHW the improvement in kind and struc ure to the vﬂrmx»mdpsm

WQ$\
5
<W.VW.MG

e e




until the work has beer
shall be provided and |
settlement and to serwv:
pletion of the final su;

Final disposal of ¢
or conseguences of cor
mittently as new const:
be left to await final
tions shall be conside
under the Contract ltem
be accomplished at any
cleanup work not attrib

1f disposal opera?
ducted properly as the
withhold partial paym
pursued or he “may ded
from the partial estime

Maintenance of sc
quate watering for pls
or damaged sod as Bm%~

L. Deflection T:

peflection tests
sewer pipes. The test
has been backfilled to
place for 30 days.

The deflection t.
ball or pointed mand
mechanical pulling de
minimum diameter egua
the pipe. The maximun
percent of the pipe's
method of testing, a
shall be subject to tl

All testing sha
expense without any d
he shall furnish all .

Ll Test Failuxr

In the event o
section shall be re

finally accepted. Additional materials
laced as needed to compensate for trench
as temporary construction pending com-
face improvements.

ebris, waste materials, and other remains
struction, shall be accomplished inter-
Jction items are completed and shall not
completion of all work. Cleanup opera-
‘ed as being a part of the work covered
involved and only that work which cannot
early time shall be considered as final
\table to a specific Contract Item.

ions and other cleanup work are not con-
construction progresses, the Engineer may
.nts until such work is satisfactorily
ct the estimated cost of its performance

te value.

lded and seeded mwmmm shall include ade-
it growth and the replacement of any dead
2 required for acceptance of the work.

st
shall be performed on wwv.nwmwn»n gravity

shall be conducted after the sewer trench
the desired finished grade and has been in

st shall be performed by pulling a rigid

‘el through the pipe without the aid of"

‘ices. The. ball or mandrel shall have a

to 95% of the actual inside diameter of
allowable deflection shall not exceed five
internal diameter. The time of the test,
d the equipment to be used for the test
» approval of the Engineer. .

1 be performed by the Contractor at his
rect compensation being made therefor, and
scessary equipment and materials required..’

and Remedy

test fallure on any test section, the
ylaced, with all repalr work subject to

RARYY7)

approval of the Engineex. The replaced seci ion shall be retested
for leakage and deflection in conformance w:th the specifications
) contained herein. All repailrs, replacement, and retesting shall
1 . be at the Contractor's expense.

) W.z. Televising

3 Sewer line televising may be requirec by the Engineer, at
.n:o cost of the Contractor, if wvisual inspection, 1leakage
‘testing, or deflection testing indicate tl> sewer has not been
ooanHCOﬁmm in accordance with these sp:cifications and the
requirements of the Plans, Specifil S5

bt iy pec ca :lons, and Special

.
2621.4 METHOD OF MEASUREMENT

Y ‘All items will be measured separatel: accordin

3 g to design
hnom»m:wdHOS as indicated in the Pay Item n:me and as may be amu
r@ tailed and defined in the Plans, Speciilcations, or Special

L TR TR

A Provisions. Pipe will generally be desig ated by size (inside
diameter or span), strength class, kind or type, and 1laying
4noo=n»d»o=. Complete-in-place items shall include all component
parts thereof as described or required to «omplete the unit, but
excluding any excesses covered by separat> Pay Items. vw:mmﬁ
measurement of piping will include -the 1 inning length of any
speclal fittings (tees, wyes, elbows, g:ites, etc.) installed
iwithin the line of measure between specifie ! terminal points.

Sewer Pipe

) %iiw Sewer pipe of each design designatio: will be measured

W Auosmﬂv in linear feet along the line of pip:. Terminal points WM
m measurement will be the pipe end at free »>utlets; the point of
a;oonnection with inplace pipe; the center of manholes or catch

-basins; the point of centerline intersectic s at branch fittings:;

OMthMM.UOH:ﬁ of juncture with other appu:-tenances or units as

«moﬁwﬂmﬁwo: of quantities according t» "depth zone classi-
ﬁ+o: , when so designated in the Pay Item, will be deter-
ined:by-depth of pipe invert below the grc ind surface profile.

.. ) ~

$143. Manholes

%«: Manholes of each design designation will be me

E asured b

number. of each constructed complete-in-pla:e, including the Gmmw
u:aumeﬂwsmm as required, but excluding ans excess depth greater
ithan:28.0 feet measured from top of marhole cover to invert
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not extend beyond the existlng ditch bottoms, and the
improvement does not remove mare than 20 percent of the length
of the existing bituminous or concrete surfacing over the length
of the project.

Selectsd improvements must ipprove roadway design elements
vhere nccldents or other safety pxoblems can he docunented, or
where henefits are clearly supported by an economic analysis.
Wricten justification for these selected improvements must be
sukmitted to the state—aid englneer for concurzence before the
plan is ppproved. The state-ald engineer®s concurrence must be
based on the applicable criteria of paxt 8820.3300, subparts 1}
and la. Rasucfacing projects may include spot subgrade
cozrzections over a &mall percentage of the wneunnn length
without wrelitten justification.

In addition to the standards in subpart 1, the Inslopes
must be 1:1) or Elxttar and must be frea of cbstacles to at least
threa meters fxom tha edge of the driving lane or to the toe of
the inslope. .

SA: MS 5 162.02; 162.09
HIST: 20 SR 1041 ] %

8820.5930 [Repealed, 20 SR 1041}

8820, 993) GECOMETRIC DESIGM STANDARDS: SUBURHAN; NHEW Off
BRECORSTWUCTION .

N
Sridpra v
Srcavary | Vmsign Srecrorsl Aemsin (4]
ProjucTad Lare Boulder | Irnslope Arss Speed Datign Qrd te
24 Wik Ham ) m te3, sragth Crd ulath
tswtars) {mayars}

than
1000

Over 3.6 24 1: Ble) 50-80 } B.2 8.0

1000

{a) Applies to slope within the recovery area only.
Approach sideslopes must ba 1:4 or flatter,

{b) Obstacle-fres area, measured from edge of traffic lane.
Culverts wlth less than 625-millimeter vertical height allowed
wikhout protection in the recovery area.

i0

Guardrail Is zequired to be installed at all bridges vherxe
the design speed exceeds 60 kilometers per hour, and either the
BDT exceeds 800 or the hridge width is less than the sum of the
lane and shoulder widths.

Hailbox supports must be in accordance with the vnn<&mpasn
of chapter B818.

(c) Sudbject to terraln. .

{3) Inventory design xating M 13.5. Bridges narrowex than
these widths may remain In place provided that the bridge does
not qualify for federal-aid bridge funds.

(2]} Where the posted speed limit is 60 kilcoeters per hour
or less, the minimum recovery axea may ba reduced to three
meters.

This scandaxd applies only when the project is hoth located
in a subdjvided area or an axea in a detailed development
process, and physical restraints are present that prevent
reasonable application of the rural design ctandards. This
standard may also be applied when the wnnﬁw speed Ylimit 1s 50 °
kilometers pex hour or less,

M5 22.5 loading or ILRFD design is required Eot new
brldges. MS 16 loading is required for all rebabilitated
bridges. The curb—to-curb minimum width for nev or
rehabilitated bridges is the sum of n#u lane and shoulder widths
plus 1.2 meters.

SA; M5 5 162.02; 162.05%
HIST: 20 SR 1041

B8820.9935 {Repealed, 20 SR 1041)

§€10.9936 GEOMETRIC DESIGH STANDARDS, UREAN; HEW OR
RECOESTRDCTION.

Profected Tratfis fra'

Collectors or | 50-60 km/h

Locals with

ADT <10000* over 60 r____\v_ 3.6 0.6 3.0
Collectors or |50-50 Jm/h }3.3 {b) 1.2 {c) 3.0
Locals with

ADT 2 10000 over 60 kn/h | 3.6 1.2 {¢) 3.0 {d)
and Arterials -

(2) One-way turn lanes must be at least three meters wide,

41

N



