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SECTION 1
GENERAL CONDITIONS

Article 1 General

G.C. 1:1 Scope

This portion of the related documents is concerned with the administrative and
legal relationships between the owner and the owner's representatives, the
contractor and subcontractors, the public, and other contractors.

G.C. 1:2 Intent

The intent of the General Conditions is to give instructions on how to implement
the provisions of the contract agreement and technical specifications. The
conditions contained herein do not relieve the contractor of any of his obli-
gations under the contract or the law. The contractor is expected to perform
all work to a high degree of quality and to use "“good faith" in executing the
contract.

Article 2 Definitions and Abbreviations

G.C. 2:1 Definitions

The following words and expressions, or pronouns used in their stead shall,
wherever they appear in the Contract, be construed as follows, unless a differ-
ent meaning is clear from the context:

"Addendum" or "Addenda" shall mean the additional contract provisions
issued in writing by the Engineer prior to the receipt of bids.

"Backfill" shall mean the material used to fill excavation at the side of,
and above, an embedded structure or conduit.

"Bedding" shall mean a layer of granular material, gravel, crushed rock,
concrete or of prepared natural material in a trench, ditch, or tunnel immed-
iately below and supporting a conduit or pipe to the specified percent of its
diameter.

"Combined Sewer" shall mean sewer receiving both surface runoff and sewage.

"Concrete" shall mean a proportioned uniform mixture of graded fine and
course aggregates and a cementing material. The cementing material will be
Portland Cement and water for cement concrete and bituminous cements for
asphaltic concrete.

"Contract" or "Contract Documents" shall mean each of the various parts of
the Contract referred to in the Contract Forms, both as a whole and severally.

"Contractor" shall mean the part of the second part hereto, whether corpor-
ation, firm or individual, or any combination thereof, and its, their, or his
successors, personal representatives, executors, administrators and assigns and
any person, firm or corporation who or which shall at any time be substituted in
the place of the party of the second part of the Contract.

"Contract Work" shall mean everything expressly or impliedly required to be
furnished and done by the Contractor by any one or more of the parts of the



Contract, except extra work as hereinafter defined, it being understood that, in
case of any inconsistency in or between any part or parts of the Contract, the
Engineer shall determine which shall prevail.

The "District" or "Sanitary District” shall mean The Sanitary District of
Rockford, Rockford, Illinois, represented by its President and Board of Trustees,
party of the first part.

"Easement" shall mean the rights vested to the Sanitary District of Rock-
ford by the owner of the land on which the easement is granted.

"Engineer" shall mean the Engineering Manager, Director of Engineering, or
District Engineer of the Sanitary District of Rockford or the Engineer or
Engineers employed by the District to act as his representative(s), or the
District's Consulting Engineer, or Engineers in the employ of the Consultant.

"Extra Work" shall mean work other than that required either expressly or
implied by the Contract in its present form.

"Grout" shall mean a mortar of semi-fluid consistency.

"Intercepting Sewer" shall mean a main trunk sewer that receives the flow
from many smaller trunk sewers and lateral sewers.

"Notice" shall mean written notice. Notice shall be served upon the Con-
tractor, either personally or by leaving the said notice at his residence or
with his agent in charge of the work, or with any employee found on the work, or
addressed to the Contractor at the residence or place of business given in the
bid and deposited in postpaid wrapper in any post office box regularly main-
tained by the United States Post Office.

"Plans" shall mean only those drawings specifically referred to as such in
these documents or in any Addenda or Addendum.

"Private Sewer" shall mean a sewer constructed at private expense, and not
dedicated and not accepted for public use.

"Project" shall mean the entire improvement to which the Contract relates,
whether the contract includes the eantire project or is merely a part of the
whole. :

"Proposal" shall mean an offer to do the work in accordance with the invi-
tation for bids.

"Public Sewer" shall mean a sewer constructed at public expense for public
use; or one which has been constructed at private expense and has been dedicated
and accepted for public use.

"Roadway" shall mean that portion of a highway which is used for vehicular
traffic,

"Sanitary Sewer" shall mean a sewer which carries sewage and to which
storm, surface and ground waters are not intentionally admitted.

"Sewage'" shall mean water that has been polluted by various human uses and
industrial wastes.



"Sewer" shall mean a pipe or closed conduit for carrying sewage or storm
water.

"Site" shall mean the area upon or in which the Contractor's operations are
carried on and such other areas adjacent thereto as may be designated as such by
the Engineer.

"Specifications" shall mean all of the directions, requirements, and stan-
dards of performance applying to the work as hereinafter detailed and designated
as such.

"Storm Sewer" shall mean a sewer which carries storm water, surface and
subsurface waters and to which sewage is not intentionally admitted.

"Storm Water Channel" shall mean a natural or articial water course.

"Subcontractor'" shall mean any person, firm, or corporation, other than
employees of the Contractor, who or which contracts with the contractor to
furnish, or actually furnished labor, or labor and materials, or labor and
equipment, at the site.

"Subgrade" shall mean the surface of the supporting earth or rock upon
which a foundation, base, pavement, walk, bedding, conduit, or a structure is to
be placed. A particular subgrade will be designated by the use of such terms as
"pavement subgrade," "pipe subgrade,” "bedding subgrade," "subgrade for base,™
or similar terms. :

"Surety" shall mean any persom, firm or corporation that has executed as
surety, the Contractor's performance bond securing the performance of this
Contract.

"Tunnel Shaft" shall mean a vertical shaft constructed for access to the
tunnel construction.

"Tunnel Portal" shall mean the tunnel face, or the vertical sheeting or
lining at the entrance to the tunnel at the plane of contact with the excavating
surface.

"Utilities" shall mean public service facilities for supplying gas, elec~
tricity, water, power, steam, telephone and telegraph communication, railway
transportation and the like.

"The Work" shall mean everything expressly or impliedly required to be
furnished and done by the Contractor under the Contractor and shall include both
contract work and extra work.

Whenever in the Contract the words, "directed," "required," "permitted,"”
"ordered," "designated," "prescribed," and words of like import are used, they
shall imply the direction, requirement, permission, order, designation or pres-
-cription of the Engineer and "approved," "acceptable," "satisfactory," "in the
judgment of," and words of like import, shall mean approved by, or acceptable
to, or satisfactory to, or in the judgment of the Engineer.

Whenever words such as "herein" or "therein" or words of like import are used to
make reference to other parts of these documents, they shall refer to applicable
material in all of the related contract documents.



G.C. 2:2 Abbreviations
The following are abbreviations for technical societies, government agencies and
related organizations that may be used as references from time to time in the

plans and specifications:

JA8.HLT.O. American
American
American
American
American
American
American
American
American
American
American
American
American
American
American

PP e

Association of State Highway and

Transportation Officials

Institute of Architects

Concrete Institute

Gas Association

Gear Manufacturers Association
Institute of Electrical Engineers
Institute of Steel Construction
Railroad Engineering Asscciation
Society of Civil Engineers
Standards Association

Society for Testing Materials
Society of Mechanical Engineers
Welding Society Code

Water Works Association
Petroleum Institute

WoroREZ B0

Cast Iron Pipe Research Association

Edison Electric Institute

Environmental Protection Agency

Federal Specification

Insulated Power Cable Engineers Association
Occupational Safety and Health Act

Navy Department Specification

National Electric Code

National Electrical Manufacturers Association
Power Piping Society

Society of Automotive Engineers Standard
I Steel Heating Boiler Institute

. & G.S. United States Coast and Geodetic Survey
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Questions raised as to the meaning of any abbreviation not listed in the above
category or other abbreviations used in the plans and specifications shall be
subject to the interpretation of the Engineer.

Article 3 Powers of the District's Representatives

G.C. 3:1 The Engineer

It is covenanted and agreed that the Engineer, in addition to those matters
elsewhere herein expressly made subject to his determination, direction or
approval, shall have the power:

1. To inspect and observe the performance of the work.

2. To determine the amount, kind, quality, sequence, and location of the work
to be paid for hereunder.

3. To determine all questions of an engineering character in relation to the
work, to interpret the Plans, Specifications and Addenda.

b. To determine how the work of the Contract shall be coordinated with the
work of other contractors engaged simultaneously on this project, including
the power to suspend any part of the work but not the whole thereof.
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5. To make minor changes in the work as he deems necessary, provided such
changes de not result in a net increase in the cost to the District or to
the Contractor of the work to be done under the Contract.

6. To amplify the Plans, add explanatory information and furnish additional
specifications and drawings consistent with the intent of the Contract
Documents.

The foregoing enumeration shall not imply any limitation upon the power of the
Engineer, for it is the intent of this document that all of the work shall be
subject to his determinations, direction and approval, except where the deter-
mination, direction or approval of someone other than the Engineer is expressly
called for herein. All orders of the Engineer requiring the Contractor to
perform work as contract work shall be promptly obeyed by the Contractor.

The Engineering Manager shall have the power to issue an extra work order.
However, the performance of such work without previously obtaining written
confirmation from the Engineering Manager, in accordance with paragraph G.C.8:2
thereof, shall constitute a waiver of any right to extra compensation therefor.

G.C. 3:2 No Estoppel

The District shall not, nor shall any department, officer, agent or employee
thereof, be bound, precluded or estopped by a determination, decision, accept-
ance, return, certificate or payment made or given under or in connection with
the Contract by the Engineer or other officer, agent or employee of the Dis-
trict from, at any time either before or after final completion and acceptance
of the work and payment therefor: (1)showing the true and correct classi-
fication, amount, quality or character of the work done or that any determ-
ination, decision, acceptance, return, certificate or payment is untrue,
incorrect or improperly made in any particular, or that the work or any part
thereof do not in fact conform to the requirements of the Contract Documents,
and (2)from demanding and recovering from the Contractor any overpayments made
to him or such damages as it may sustain by reason of his failure to comply with
the requirements of the Contract Documents or both.

G.C. 3:3 No Waiver of Rights

Neither the inspection by the District nor by the Engineer, nor by any of their
employees, nor by any order, measurements or certificate of the Engineer, nor by
any order of the District for payment of money, nor any money, nor any payment
for or acceptance of the whole or any part of the work by the Engineer or the
District, nor any extension of time, nor any possession by the District or its
employees, shall operate as a waiver of any provisions of the Contract, nor any
power herein provided, nor shall any waiver of any breach of the Contract be
held as a waiver of any other subsequent breach.

Any remedy provided in the Contract shall be taken and construed as cumulative;
namely, in addition to each and every other former suit, action or legal pro-
ceeding. The District shall also be entitled as of right to an injunction
against any breach of the provisions of the Contract. '

Article 4 Performance of Work

G.C. 4:1 Character

The Contractor shall do all the work and furnish at his own cost and expense,
all labor, materials, equipment, and other facilities, except as herein other-
wise provided, that may be necessary and proper for performing and completing




the work. The Contractor shall be responsible for the entire work until com-
pleted and accepted by the District.

The said work shall be performed in accordance with the true intent and meaning
of the Contract Documents. Unless otherwise expressly provided the work must be
performed in accordance with the best modern practice, with materials and work-
manship of the highest gquality, all as determined by, and entirely to the satis-
faction of, the Engineer.

Unless otherwise expressly provided, the means and methods of construction shall
be such as the Contractor may choose subject, however, to the approval of the
Engineer. Only adequate and safe procedure, methods, structures, and equipment
shall be used. The Engineer's approval, or the Engineer’s failure to exercise
his right thereon, shall not relieve the Contractor of obligations to accomplish
the result intended by the Contract, nor shall such create a cause of action for
damages.

G.C. 4:2 Compliance with Laws

The Contractor must comply with all local, state and Federal laws, rules, ord-
inances and regulations applicable to the Contract and to the work done here-
under and must obtain, at his own expense, all permits necessary for the
prosecution of the work. The terms of permits such as EPA permits which are
obtained by the District prior to the opening of bids must also be complied with
by the Contractor.

G.C. 4:3 Inspection

During the progress of the work and up to the date of final acceptance, the
Contractor shall at all times afford the representatives of the District every
reasonable, safe and proper facility for inspecting the work done or being done
at the site and also the manufacture or preparation of materials and equipment
at the place of such manufacture or preparation. The inspection of any work
shall not relieve the Contractor of any of his obligations to perform proper and
satisfactory work as herein specified. Finished or unfinished work found not to
be in strict accordance with the Contract shall be replaced as directed by the
Engineer, even though such work may have been previously approved and paid for.

The Engineer shall have the right to reject materials and workmanship which he
deems as not being in conformity with the contracted documents. Rejected work
or materials shall be promptly corrected or removed and replaced in conformity
with the plans and specifications (subject to re-inspection by the Engineer) by
the Contractor as his own expense without extra cost to the District.

G.C. 4:4 Protection

During performance and up to the date of final acceptance the Contractor shall
be under an absolute obligation to protect the finished and unfinished work
against any damage, loss or injury. The Contractor shall take proper pre-
cautions under the direction of the Engineer to protect the fimished work from
loss or damage pending completion and the acceptance of the entire Contract,
provided that such precaution shall not relieve the Contractor from any and all
liability and responsibility for loss or damage to the work occurring before
acceptance by the District. Such loss or damage shall be at the risk of and
borne by the Contractor whether arising from acts or omissions of the Contractor
or others. In the event of any such loss or damage, the Contractor shall forth-
with repair, replace and make good the work without extension of time therefore,
except as may be otherwise provided herein. The Contractor shall take special
precaution throughout all his operations to guard against fire; the amount of




inflammable materials shall be reduced to the minimum consistent with the proper
handling and storing of material.

The provisions of this Article shall not be deemed to create any new right of
action in favor of third parties against the Contractor, or the District.

G.C. 4:5 Boundaries

The Contractor shall confine his equipment, apparatus, the storage of materials,
supplies and apparatus of his workmen to the limits indicated by law, ordinance,
permits or directions of the District.

Article 5 Time Provisions

G.C. 5:1 Time of Start and Completion

The Contractor must commence work on the day specified therefor in a written
notice signed by the Engineer. Time being of the essence of the Contract, the
Contractor shall thereafter prosecute the work diligently, using such means and
methods of construction as will assure its full completion in accordance with
the requirements of the Contract Documents not later than the date specified
therefor, or on the date to which the time for completion may be extended.

Unless the date of completion is extended pursuant to the provisions of G.C. 5:4
‘herein, the Contractor must complete the work in the number of consecutive
calendar days given in the Instructions to Bidders. The period for performance
shall start from the date specified in the Engineer's notice to commence work.
The Engineering Manager shall be the sole judge as to whether the work hereunder
has been completed within the time stipulated.

G.C. 5:2 Progress Schedule

To enable the work to be laid out and prosecuted in an orderly and expeditious
manner, the Contractor, within 15 days after the award of the Contract, unless
otherwise directed by the Engineer shall submit to him a proposed progress
schedule, showing the anticipated time of commencement and completion of each of
the various operations to be performed under the Contract, together with all
necessary and appropriate information regarding sequence and correlation of work
and an estimated time requied for delivery of all materials and equipment re-
quired for the work. The proposed schedule shall be revised as directed by the
Engineer until finally approved by him and, after such approval, shall be
strictly adhered to by the Contractor unless, upon written permission of the
Engineer, it is changed.

Within ten (10) days after receiving notice of any change in the Contract or of
any extra work to be performed or of any suspension of the whole or any portion
of the work or of any other conditions entirely beyond the control of the Con-
tractor which are likely to cause or are actually causing delays, the Contractor
must notify the Engineer in writing of the effect, if any, of such changes or
extra work or suspension or other condition upon the previously approved pro-
gress schedule and must state in what respects, if any, the schedule should be
revised with the reasons therefor. These proposed changes in the progress
schedule shall be revised by the Contractor as directed by the Engineer, until
approved by him and, as so approved, the revised schedule must be strictly
adhered to by the Contractor. :

If the Contractor shall fail to adhere to the approved progress schedule or to
the schedules as revised, he must promptly adopt such other or additional means
and methods of construction as will make up for the time lost and will assure
completion in accordance with such schedule.
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G.C. 5:3 Approval Requests

From time to time as the work progresses and in the sequence indicated by the
approved progress schedule, the Contractor must submit to the Engineer a speci-
fic request in writing for each item of information or approval required by him.
These requests must be submitted sufficiently in advance of the date upon which
the information or approval is actually required by the Contractor to allow for
the time the Engineer may take to act upon such submissions or resubmissions.
The Contractor shall not have any right to an extension of time on account of
delays due to his failure to submit his requests for the required information or
the required approval in accordance with these requirements.

G.C. 5:4 Extension of Time

It is mutually agreed that no extension beyond the date of completion fixed by
the terms of the Contract shall be effective unless in writing signed by the
Engineer. An application by the Contractor for extensions of time must be in
writing, must set forth in detail the reasons and causes of delay and must be
submitted to the District at least fifteen (15) days prior to the date of com-
pletion.

If such an application is made, the Contractor shall be entitled to an extension
of time for delay in completion of the work should the Contractor be obstructed
or delayed in the commencement, prosecution or completion of any part of said
work by any act or delay of the District or by the acts or omissions of other
Contractors on this project, or by riot, insurrection, war, pestilence, acts of
public authorities, fire, Ilightning, earthquakes, cyclones, floods, or by
strikes, or other causes, which causes of delay mentioned in this Article, in
the opinion of the District, are entirely beyond the control of the Contractor.

The Contractor shall, however, be entitled to an extension of time for such
causes only for the number of days of delay which the Engineer may determine to
be due solely to such causes and then only if the Contractor shall have strictly
complied with all of the requirements of G.C.5:1, G.C.5:2, G.C.5:3 hereof. It
is hereby understood that the direction by the Engineer of the order and se-
quence of the work shall not in itself constitute a basis for extension of time.

The determination made by the District on an application for an extension of
time shall be binding and conclusive on the Contractor.

The Contractor agrees to make no claim for damages for delay in the performance
of the Contract occasioned by any act or omission to act of the District or any
of its representatives and agrees that any such claim shall be fully compensated
for by an extension of time to complete performance of the work as provided
herein.

G.C. 5:5 Liguidated Damages

It is understood and agreed that time is of the essence in the contract and that
a failure on the part of said Contractor to complete the work herein specified
within the time specified will result in great loss and damage to the District
and that on account of the peculiar nature of such loss or damage, it is
difficult; if not impossible, to ascertain accurately and definitely determine
the amount thereof.

The sum given in the Instructions to Bidders is hereby agreed upon as the liqui-
dated damages for each and every calendar day that the time consumed in com-
pleting the work exceeds the time allowed therefor. This amount shall, in no



event, be considered as a penalty or otherwise than as the liquidated and
adjusted damages of the District because of the said delay and the party of the
second part agrees that the said sum per day for each such day shall be deducted
and retained out of the monies which may become due hereunder.

The contract shall be deemed completed when the Engineer has certified to the
District that all work required to be performed under the Contract is fully
constructed in accordance with the Contract Documents.

Article 6 Subcontracts and Assignments

G.C. 6:1 Limitations and Consent

The Contractor shall not assign, transfer, convey, sublet or otherwise dispose
of the Contract or of his right, title or interest therein, or his power to exe-
cute such Contract, to any other person, firm or corporation, unless the pre-
vious written consent of the District shall first be obtained thereto and the
giving of any such consent to a particular subcontract or assignment shall not
dispense with the necessity of such consent to any further or other subcontracts
or assignments. The District reserves right to limit the total amounts of
subcontracts to sixty percent (60%) of the total contract price.

Before making any subcontract, the Contractor must submit a written statement to
the District giving the name and address of the proposed subcontractor, the
portion of the work and materials which he is to perform and furnish, and any
other information tending to prove that the proposed subcontractor has the
necessary facilities, skill, integrity, past experience, and financial resources
to perform the work in accordance with the terms and condition of the Contract.

If the District finds that the proposed subcontractor is qualified, he will
notify the Contractor. The Contractor shall promptly, upon request, file with
the District a confirmed copy of the subcontract. The District may revoke his
approval of any subcontractor when, in his opinion, such subcontractor evidences
an unwillingness or inability to perform his work in strict accordance with the
Contract.

G.C. 6:2 Responsibility

The District’'s approval of a subcontractor shall not relieve the Contractor of
any of his responsibilities, duties and liabilities hereunder. The Contractor
shall be solely responsible to the District for the acts or defaults of his
subcontractor and of such subcontractor's Officers, agents, and employees, each
of whom shall, for all purposes, be deemed to be the agent or employee of the
Contractor. Nothing contained in the Contract Documents shall create any con-
‘tractual relationship between any subcontractor and the District.

Article 7 Security and Guaranty

G.C. 7:1 Contract Security

The Contractor shall execute a performance bond on the form as provided, in an
amount at least equal to one hundred per cent (100%) of the full contract price,
such bond to be executed by a surety company acceptable to the District or a
bond secured by collateral or securities approved by the District. The per-
formance bond shall serve as security for the faithful performance of the
contract and for the payment of all persons performing labor and furnishing
materials in connection with the Contract and cover maintenance for a period of
one year from the date of final acceptance of the completed work.




If at any time the District shall become dissatisfied with any surety or sure-
ties, then upon the Performance Bond, or if for any other reason such Bond shall
cease to be adequate security for the District, the Contractor shall, within
five (5) days after notice from the Clerk of the District so to do, substitute
an acceptable bond in such form and sum and signed by such other sureties as may
be satisfactory to the District. The premiums on such bond shall be paid by the
Contractor. No further payments shall be deemed due nor shall be made until the
new sureties shall have qualified.

G.C. 7:2 Contractor's Insurance

During the life of the Contract, the Contractor shall effect and maintain, with
companies satisfactory to the District, the types and amounts of insurance
required by the following paragraph. This insurance shall be provided within 10
days of the written notice of award of the Contract, and no work shall commence
unless the insurance is in effect. The Contractor shall not allow any subcon-
tractor to commence work on his subcontract until all similar insurance required
of the subcontractor has been so obtained and approved.

(a) Insurance covering damage, loss or injury to the work by fire and lightning,
the perils included in extended coverage and vandalism and malicious
mischief. The policy shall be payable to the District and the proceeds
thereof, when paid, shall be retained by the District as security for the
performance by the Contractor of his obligations under G.C.4:4 hereof and,
upon such performance, shall be released to the Contractor. The policy
shall be in such amount as to represent the full value of work, susceptible
to damage, loss or injury by the perils listed above.

(b) Comprehensive General Liability Insurance covering claims for damages for
bodily injury, including accidental death, as well as from claims for
property damage which may arise out of all premises-operations, sub-
contracted operations, and products completed operations under the Contract,
whether such operations be by himself or by any subcontractor or anyone
directly or indirectly employed by either of them, including coverage under
the Illinois Structural Work Act and including coverages "X", "“C" and "U"
for explosion, collapse of other structures and underground utilities, and
Contractual Liability Insurance covering in its entirety the requirements
of G.C.12:1, in the amounts specified in the Instructions to Bidders.

(c) Owner's and Contractor's Protective Liability Insurance to protect the
District or any of its employees, officers or agents against claims arising
from the operations of the Contractor or his subcontractors, including that
arising from the insured's general supervision of such work, in the
amounts specified in the Instructions to Bidders. If endorsements to the
Comprehensive General Liability Insurance policies cannot be made, then
separate policies providing such protection must be furnished by the
Contractor.

(d) The Contractor shall require each of his subcontractors to procure and
maintain during the life of his subcontract, subcontractor's Comprehensive
General Liability Insurance of the type specified in Paragaph (b) hereof in
the amounts equal to that required by the Contractor.

(e) Workmen's Compensation and Employer's Liability Insurance for all of his
employees engaged in the work under the Contract, in accordance with the
laws of the State of Illinois. The Contractor shall require each of his
subcontractors to provide Workmen's Compensation and Employer's Liability
Insurance for all of the latter's employees engaged on such subcontracts.
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If any class of employees engaged on work under the contract is not pro-
tected under the Workmen's Compensation statute, the Contractor shall
provide similar protection for these employees in amounts not less than the
legal requirements. The amount of Employer's Liability Insurance for the
Contractor and each of his subcontractors shall be not less than the amount
specified in the Instructions to Bidders.

(£) Automobile Liability Insurance, including employees nonownership liability
and hired automobile insurance in the amounts specified in the Instructions
to Bidders.

(g) 1In the event any part of the work to be performed hereunder shall require
the Contractor or his subcontractors to enter, cross, or work upon or
beneath the right -of-way or other property of a railroad or a county,
state, town, or city highway or street right-of-way, the Contractor, in
addition to the indemnification and insurance requirements of this Article
shall provide a surety bond and/or insurance if required under the terms of
applicable state, county, town, city or railroad permits.

All the aforesaid insurance policies must be endorsed to provide that the in-
surance company shall give 15 days notice to the District if the policies are to
be terminated or if any changes are made during the life of the Contract which
will affect, in any way, the insurance requirements. Before commencing work,
the Contractor shall furnish the District with a copy of the policy of such
insurance which he and each of his subcontractors shall carry in accordance
herewith, together with receipted bills evidencing proof of premium payment.

G.C. 7:3 Against Claims and Liens

The District may withhold from the Contractor so much of any approved payments
to him as may, in the opinion of the Engineer, be necessary as security against
(a)just claims of any persons supplying labor or materials for the work then due
and unpaid, (b)loss due to defective work not remedied, or (c) loss due to
injury to persons or damage to the work or property of other contractors, sub-
contractors, or others caused by the act or neglect of the Contractor or any of
his subcontractors. The District shall have the right, as agent for the Con-
tractor, to apply such amounts so withheld in such manner as the District may
deem proper to satisfy such claims or to secure such protection. Such appli-
cation of such money shall be deemed payments for the account of the Contractor.
If no action is commenced upon such claim within the time limited therefor by
law, the District, upon written demand by the Contractor, shall return the
amount so withheld, without interest.

G.C. 7:4 Maintenance and Guaranty

The Contractor shall promptly repair, replace, restore or rebuild any imper-
fections that may arise and shall maintain satisfactory to the District all his
work for a period of one year from the date of final acceptance of the Contract,
except where other periods of maintenance and guarantee are provided for. The
Contractor shall, for this period, indemnify and save harmless the District, its
officers and agents from any injury done to property or persons as a direct or
alleged result of imperfections in his work and shall immediately assume and
take charge of the defense of such action or suits in like manner and to all
intents and purposes as if said actions and suits had been brought directly
against the Contractor.

If the Contractor shall fail to repair, replace, rebuild or restore such de-
fective or damaged work promptly after receiving notice given by the District

11




not later than ten (10) days subsequent to the expiration of the one-year
period, the District shall have the right to have the work done by others and to
call on the Contractor and his Bondsman to pay the costs thereof.

Article 8 Changes

G.C. 8:1 District's Right

The District reserves the right to make such additions, deductions or changes in
the Contract from time to time as it deems necessary and in a manner not mater-
ially affecting the substance thereof or materially increasing the price to be
paid in order to carry out and complete more fully and perfectly the work herein
agreed to be done and performed. The Contract shall in no way be invalidated
by any such additions, deductions, or changes and no claim by the Contractor
shall be made for any loss of anticipated profits thereby.

G.C. 8:2 Extra Work

An order for extra work shall be valid only if issued in writing and signed by
the Engineer and approved by the District and the work so ordered must be per-
formed by the Contractor.

The amount of compensation to be paid to the Contractor for any extra work as so

ordered shall be determined as follows:

{a) By such applicable unit prices, if any, as are set forth in the Contract or

(b) If no such unit prices are so set forth, then by a lump sum mutually agreed
upon by the District and the Contractor, or

(¢} If no such unit prices are so set forth and if the parties camnot agree
upon a lump sum, then by the actual and reasonable net cost in money to the
Contractor of the necessary materials, as delivered at the site and of the
wages of applied labor (including net premium for workmen's compensation
insurance, contributions pursuant to the State Unemployment Insurance Law,
and excise taxes pursuant to the Federal Social Security Act) required for
such extra work, plus such rental for plant and equipment (other than small
tools) required and approved for such extra work, plus fifteen percent
(15%) as compensation, for all other items of profit and cost or expense,
including administration, overhead, superintendence, other required in-
surance, materials used in temporary structures, allowances made by the
Contractor to the subcontractor, additional premium upon the Performance
Bond of the Contractor and the use of small tools.

The Contractor must, upon request, furnish satisfactory proof of all 1labor
performed, materials furnished and equipment used in performance of extra work.

G.C. 8:3 Disputed Work

If the Contractor is of the opinion that any work required, necessitated or
ordered violates the terms and provisions of the Contract, he must promptly
notify the Engineer in writing of his contentions with respect thereto and
request a final determination thereon. If the Engineer determines that the work
in question is contract work and not extra work or that order complained of is
proper, he will direct the Contractor to proceed and the Contractor must
promptly comply. In order, however, to reserve his right to claim compensation
for such work or damages resulting from such compliance, the Contractor must,
within five (5) days after receiving notice of the District's determination and
direction, notify the Engineer in writing that the work is being performed, or
that the determination and direction is being complied with, under protest.
Failure of the Contractor to so notify shall be deemed as a waiver of claim for
extra compensation or damages therefor.
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Before final acceptance by the District, all matters of dispute must be adjusted
to the mutual satisfaction of the parties hereto. Determinations and decisions,
in case any question shall arise, shall constitute a condition precedent to the
right of the Contractor to receive any money thereof, until the matter in
question has been adjusted,

G.C. 8:4 Omitted Work

If any contract work in a lump sum contract, or if the whole or any part of a
lump sum item in an item contract, is omitted by the District, the contract
price shall be reduced by the fair and reasonable estimated cost to the District
of such omitted work. If any contract work in a unit pPrice item is omitted by
the District, no payment will be made for such omitted work.

Article 9 Contractor's Default

G.C. 9:1 District's Right and Notice

It is mutually agreed that (a) if the Contractor fails to begin work when noti-
fied to do so or, (b} if the Contractor becomes insolvent, or (c) if a petition
of bankruptcy is filed by or agaimst the Contractor or, (d) if the work to be
done under the contract shall be abandoned or, (e) if the Contract or any part
thereof shall be sublet without the consent of the Engineer being first obtained
in writing or, (f) if the Contract or any claim thereunder shall be assigned by
the Contractor otherwise than as herein speicifed, or, (g) if, at any time, the
Engineer shall be of the opinion that the conditions herein specified as to the
rate of progress are not fulfilled or, (h) that the work or any part thereof is
unnecessarily or unreasonably delayed or, (i) that the Contractor is not or has
not been executing the Contract in good faith or, (j) that the Contractor is
violating any of the provisions of the Contract; the Engineer, with the approval
of the District and without prejudice to any other rights or remedy of the
District, shall have the right to declare the Contractor in default and so
notify the Contractor by a written notice, setting forth the ground or grounds
upon which such default is declared and the Contractor must discontinue the
work, either as a portion of the same or the whole thereof.

G.C. 9.2 Contractor's Duty

Upon receipt of such notice, the Contractor shall immediately discontinue all
further operations on the work or such part thereof and shall immediately quit
the site or such part thereof, leaving untouched all plant, materials, equipment,
tools and supplies.

G.C. 9.3 Completion of Work

The Engineer after declaring the Contractor in default may immediately serve
notice thereof upon the surety of the Contractor and the surety shall have the
right to take over and perform the contract, provided however, that if the
surety does not commence performance thereof within 30 days from the date of the
mailing to such surety of notice of default, the District may take over the work
and prosecute the same to completion by contract. The Contractor and his surety
shall be liable to the District for any excess cost occasioned by the District
thereby.

G.C. 9:4 Partial Default

In case the Engineer shall declare the Contractor in default as to a part of the
work only, the Contractor shall discontinue such part, shall continue performing
the remainder of the work in strict conformity with the terms of the Contract,
and shall in no wise hinder or interfere with any other contractors or persons
whom the Engineer may engage to complete the work as to which the Contractor was
declared in default.
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Article 10 Contractor's Employees

G.C. 10:1 Character and Competency

The Contractor and his subcontractors shall employ upon all parts of the work
herein contracted for only competent, skillful and trustworthy people. Should
the Engineer at any time give notice in writing to the Contractor or his duly
authorized representative on the work, that any employee in their opinion is
incompetent, unfaithful, disorderly, careless, unobservant of instructions, or
in any way a detriment to the satisfactory progress of the work, such employee
shall immediately be dismissed and not again be allowed upen the work.

G.C. 10:2 Superintendence

The Contractor shall give his personal supervision to the faithful prosecution
of the work and in case of his absence shall have a competent, experienced and
reliable foreman or superintendent acceptable to the District, on the site who
shall follow without delay all instructions of the District or the Engineer or
their assistants in the prosecution and completion of the work and every part
thereof, in full authority to supply men, material and labor, immediately. He
shall keep on hand at all times copies of the Contract Documents.

G.C. 10:3 Payroll Reports and Rate of Wages

The Contractor and each subcontractor shall furnish to the Engineer weekly, a
"~ duly certified copy of his payroll and also on demand any other information
required by the Engineer to satisfy him that the provisions of the Illinois
State labor laws and Federal Regulations as to hours of employment and rate of
wages are being observed. The Contractor shall not carry on his payroll persons
not employed by him. Subcontractor's employees shall be carried only on pay-
rolls of the employing subcontractor. Under the provisions of the laws of the
State of Illinois, the hourly wages to be paid to laborers, workmen or mechanics
upon all public works shall not be less than the prevailing rate of wage for an
hour's work in the same trade or occupation in the locality within the state
where such labor is performed.

The Contractor shall pay not less than the prevailing wage rate as determined by
the local authorized public officials or the Department of Labor, to all
laborers, workmen and mechanics performing work under the Contract. Contractor's
Performance Bond shall include a provision guaranteeing the faithful performance
of this prevailing wage clause.

Article 11 Payments

G.C. 11:1 Prices

For the Contractor's complete performance of the work, the District will pay and
the Contractor agrees to accept, subject to the terms and conditions hereof, the
lomp sum prices or unit prices in the Contractor's Proposal and the award made
thereon, taking into consideration any deduction based on award of a combination
of Divisions, if applicable, plus the amount required to be paid for any extra
work ordered under G.C.8:2 hereof, less credit for any work omitted pursuant to
G.C.8:4 hereof.

Under unit price items, the number of units actually required to complete the
work under the Contract may be less or more than stated in the Proposal. The
Contractor agrees that no claim will be made for any damages or for loss of
profits or for an extension of time because of a difference between the quan-
tities of the various classes of work assumed and stated in the Proposal Form as
a basis for comparing Proposals and the quantities of work actually performed.
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The sum as awarded for any lump sum contract or lump sum contract item shall
represent payment in full for all of the various classes of work, including
material, equipment and labor necessary or required to complete, in conformity
with the Contract Documents, the entire work shown, indicated or specified under
the lump sum Contract or lump sum Contract item.

The amount as awarded as a unit price for any unit price Contract Item shall
represent payment in full for all of the material, equipment and labor necessary
to complete, in conformity with the Contract Documents, each unit of work shown,
specified or required under the said unit price.Contract Item.

No payment other than the amount as awarded will be made for any class of work
included in a lump sum Contract Item or a unit price Contract Item, unless
specific provisions is made therefor in the Specifications.

G.C. 11:2 Submission of Bid Breakdown

Within fifteen (15) days after his execution of the Contract or when directed
by the Engineer, the Contractor must submit to the Engineer, in duplicate, a
breakdown of the lump sums and unit prices bid for items of the Contract, show-
ing the various operations to be performed under the Contract, as described in
the progress schedule required under G.C.5:2 hereof, and the value of each of
such operations, the total of such items to equal the total price bid. The Con-
tractor shall also submit such other information relating to the bid prices as
may be required and shall revise the bid breakdown as directed. Thereafter, the
breakdown may be used for checking the Contractor's applications for partial
payments hereunder, but shall not be binding upon the District or the Engineer
for any purpose whatscever.

G.C. 11:3 Partial Payments

On or about the first of each month, the Contractor may make an estimate of the
amount and fair value of the work done, and may apply for partial payment
therefore. The Contractor shall revise the estimate as the Engineer may direct.
Whenever the monthly estimate, after approval, shows that the value of the work
completed during the previous month exceeds Ten Thousand Dollars in amount, the
Engineer will issue a certificate for such work.

The District will thereupon cause the amount therein to be paid to the
Contractor. Such certificate will authorize the payment of ninety percent
(90%)of the value of the work completed.

Partial payment will not be made for any materials or equipment before they are
incorporated in the work in a permanent manner as required by the contract
documents, excepting as specified below. The delivered cost of equipment and
nonperishable materials delivered at the site of the work and tested for
adeguacy may be included in the contractor's application for partial payment,
provided however, that the contractor shall furnish written evidence
satisfactory to the District that the Contractor is the unconditional owner of
such material or equipment. The amount to be paid will be ninety percent (90)
of the invoice cost to the Contractor (as supported by receipted bills). Such
payment shall not relieve the Contractor from full responsibility for completion
of the work and for protection of such materials and equipment until
incorporated in the work in a permanent manner as required by the contract
documents. Before any payment will be made under the contract, the Centractor
and every subcontractor shall deliver to the Engineer a written, verified
statement in satisfactory form showing in detail all amounts then due and unpaid
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by such Contractor or subcontractor to all laborers, workmen, and mechanics,
employed by him under the contract for the performance of the work at the site
thereof, for daily or weekly wages, or to other persons for materials, equipment
or supplies delivered at the site of the work, during the period covered by the
payment under consideration.

G.C. 11:4 Final Payment

Within ten (10) days after receiving notice from the Contractor of completion of
the work and submission of satisfactory evidence of having repaired any and all
damage to public or privately owned properties resulting from, but not a part
of, the work under this Agreement, the Engineer will cause a final inspection to
be made for approval of all the work donre under the Contract in accordance with
the procedure outlined under G.R.5:10 hereof. If, wupon such inspection or
reinspection, the Engineer determines that no further work is to be done, he
will make a final certificate to the District that the work has been completed
and will, not later than 30 days after the final acceptance of the work done
under the Contract, pay the Contractor the entire sum so found due thereunder
after deduction of all previous payments and all percentages and amounts to be
kept and retained under provisions of the Contract. All prior partial payments,
being merely estimates made to enable the Contractor to prosecute the work more
advantageously, shall be subject to correction in the final estimate and payment.

As a precedent to receiving the final payment, it is understood and agreed that
the Contractor shall submit to the District a sworn affidavit that all bills for
labor, service, materials, and subcontractors have been praid and that there are
no suits pending in connection with the work done or labor and materials fur-
nished under the Contract.

G.C. 11:5 Acceptance of Final Payment :

The acceptance by the Contractor, or by anyone claiming by or through him, of
the final payment shall operate as and shall be a release to the District and
every officer and agent thereof, from any and all claims and liability to the
Contractor for anything done or furnished in connection with the work or project,
and for any act or neglect of the Contractor or of any others relating to or
affecting the work. No payment, however, final or otherwise shall operate to
release the Contractor or his sureties from any obligations under the Contract
of the Performance Bond.

Article 12 Miscellaneous Provisions

G.C. 12:1 Suits at Law

In case any action at law or suit in equity may or shall be brought against the
District, or any of its officers, agents or employees for or on account of the
failure, omission, or neglect of the Comntractor or his subcontractors, employees,
or agents, to do or perform any of the covenants, acts, matters, or things by
the Contract undertaken to be done or performed by the Contractor or his sub-
contractors, employees, or agents, or from any injuries done to property or
persons and caused by the negligence or alleged negligence of the Contractor or
his subcontractors, employees, or agents, then the Contractor shall immediately
assume and take charge of the defense of such actions or suits in like manner
and to all intents and purposes as if said actions or suits had been brought
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directly against the Contractor, and the Contractor shall also indemnify and
save harmless the District, its officers, agents, and employees from any and all
loss, cost or damage whatever arising out of such actions or suits, in like
manner and to all intents and purposes as if said actions or suits had been
brought directly against the Contractor, and the Contractor shall also indemnify
and save harmless the District, its officers, agents and employees from any and
all loss, cost or damage whatever brought as aforesaid. :

G.C. 12:2 Patented Devices, Materials and Processes

It is mutually understood and agreed that contract prices are to include all
royalties and cost arising from patents, trademarks and copyrights in any way
involved in the work. Whenever the Contractor is required or desires to use any
design, device, material or process covered by letters patent or copyright, the
Contractor shall indemnify and save harmless the District from any and all
claims for infringement by reason of the use of any such patented design, device,
tool, material, equipment or process, to be performed under the contract and
shall indemnify the said District for any costs, expenses and damages which it
may be obliged to pay, by reason of any such infringement, at any time during
‘the prosecution or after the completion of the work.

In case any action at law or suit in equity may or shall be brought against the
District, or any of its officers or agent, for or on account of the failure,
omission or neglect of the Contractor or his subcontractors, employees or agents
to do or perform any of the covenants, accounts, matters or things by this
Contract undertaken to be dome or performed by the Contractor or his subcon-
tractors, employees or agents, or from any injuries done to property or persons
and caused by the negligence or alleged negligence of the Contractor or his
subcontractors, employees, or agents, then the Contractor shall immediately
assume and take charge of the defense of such actions or suits in like manner
and to all intents and purposes as if said actions or suits had been brought
directly against the Contractor; and the Contractor shall also indemnify and
save harmless the District, its officers and agents, from any and all loss, cost
or damage whatever arising out of such action or suits, in like manner and to
all intents and purposes as if said action or suits had been brought directly
against the Contractor; and the Contractor shall also indemnify and save harm-
less the District, its officers and agents, from any and all loss, cost or
damage whatever brought as aforesaid.

G.C. 12:3 Claims for Damages .

If the Contractor shall claim compensation for any damages sustained, other than
for extra or disputed work covered by G.C.8:2 and G.C.8:3 hereof, by reason of
any act or omission of the District, its agents or of any persons, he shall,
within five (5) days after sustaining such damage, make and deliver to the
Engineer a written statement of the nature of the damage sustained and of the
basis of the claim against the District. On or before the fifteenth of the
month succeeding that in which any damage shall have been sustained, the Con-
tractor shall make and deliver to the District a verified itemized statement of
the details and amount of such damage duly verified by the Contractor, and if
the alleged claim be one of delay, the alleged cause of each such delay, the
period or periods of time, giving the dates, when the Contractor claims the
performance of the work, or a particular part thereof, was delayed, and an
itemized statement of the amount claimed for each such delay. Unless such
statement shall be made and delivered within the times aforesaid, it is stip-
ulated that all claims for such compensation shall be forfeited and invalidated
and the Contractor shall not be entitled to payment on account of such claims.
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G.C. 12:4 No Claims against Individuals
No claim whatsoever shall be made by the Contractor against any officer, agent
or employee of the District for, or on account of, anything done or omitted to
be done in connection with the Contract.

G.C. 12:5 Claims for Emergencies

In an emergency threatening injury to persons or damage to the work or to ad-
joining property the Contractor is hereby empowered to act at his discretion.
Compensation which is claimed by the Contractor on account of such emergency
shall be determined solely by the District Engineer.

G.C. 12:6 Liability Unaffected

Nothing herein contained shall, in any manner, create any liability against the
District on behalf of any claim for labor or materials, and nothing herein
contained shall affect the liability of the Contractor or his sureties to the
District or to any workmen or material man upon bond given in connection with
the Contract.

G.C. 12:7 Unlawful Provisions Deemed Stricken
If the Contract contains any unlawful provisions not an essential part of the
Contract and which shall not appear to have been a controlling or material
inducement to the making thereof, the same shall be deemed of no effect and
shall, upon notice by either party, be deemed stricken from the Contract without
affecting the binding force of the remainder.

G.C. 12:8 Legal Provisions Deemed Included

Each and every provision of any law and clause required by law to be inserted in
the Contract shall be deemed to be inserted herein and the Contract shall be
read and enforced as though it were included herein, and if through mistake or
otherwise any such provision is not inserted, or is not correctly inserted, then
upon application of either party the contract shall forthwith be physically
amended to make such insertion.

G.C. 12:9 District's Occupancy

The District reserves the right to place in service, use and occupy certain
portions of the work prior to completion and acceptance of the entire project.
The Contractor shall conduct his operations with a minimum of inconvenience to
and intereference with the District's occupancy. The District's occupancy of
any portion or portions of the work does not imply acceptance of occupied por-
tions or any other portion of the work, nor shall District's occupancy relieve
the Contractor from his obligation to complete the work in its entirety and in
accordance with the Drawings, Specifications and other Contract Documents.

The Contractor shall make no claim upon the District for extra compensation on
account of the District's occupany of certain portions of the work, nor shall he
be required to pay costs of operation of District's occupied portion or areas.
The District will not cause the Contractor extra expense in preparing separate
portions of the work for District's occupancy, prior to entire completion of
said work.
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SECTION 2
GENERAL REQUIREMENTS

Article 1 General

G.R. 1:1 Scope

This section of the related documents is concerned with individual character-
istics regarding conditions of the work, plans and specifications, inspection,
services, procedures, access to the site, co-ordination with other contractors,
special scheduling, facilities available and other details concerned with the
expeditious progress and completion of the work.

G.R. 1:2 Work Included

The Contractor shall furnish all labor, superintendence, materials, plant,
power, light, heat, fuel, water, tools, appliances, equipment, supplies, and
other means of construction necessary or proper for performance and completing
the work. He shall obtain and pay for all required permits and shall protect
the work in the manner best calculated to promote rapid construction consistent
with safety of life and property and to the satisfaction of the Engineer and in
strict accordance with the Contract Documents. The Contractor shall clean up
the work and maintain it during and after construction and shall do all work and
pay all costs incidental thereto. He shall repair or restore, all structures:
and property that may be damaged or disturbed during performance of the work.

The Contractor shall provide and maintain such modern plant, tools and equipment
as may be necessary, in the opinion of the Engineer, to perform, in a satis-
factory and acceptable manner, all the work required by the Contract. Only
equipment of established reputation and proven efficiency shall be used. The
Contractor shall be solely responsible for the adequacy of his plant and
equipment, prior approval of the Engineer notwithstanding.

Article 2 Plans and Specifications

G.R. 2:1 General

All the work done on this project shall be in accordance with the plans and
specifications made available by the Sanitary District of Rockford. Plans and
specifications shall be obtained as outlined in the advertisement for bids
thereof.

G.R. 2:2 Plans

The plans shall consist of one or more sheets prepared by the Engineer, showing
the work to be done under the Contract. This is not be construed to mean that
all the work to be done is shown on the plans nor that the plans cannot be
changed from time to time as provided for herein.

When obtaining data and information from the Plans, figures shall be used in
preference to scaled dimensions and large scale drawings in preference to small
scale drawings. Sometimes plans are reduced in size from the originals, for the
sake of convenience. In this case, scaling dimensions from the plans will give
incorrect values.

G.R. 2:3 Specifications
"Specifications"” is a general term used to describe three categories, (1) Bid-
ding Requirements, (2) Contract Forms, and (3) General Provisions and Technical
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Specifications. Bidding Requirements and Contract Forms contain elements that
are unique to each contract and are therefore compiled for each contract.
General Provisions and Technical Specifications are composed of three sections,
(1) General Conditions, (2) General Requirements, and (3) Technical Specifi-
cations. These three sections, which are found in this book, contain elements
common to all contracts.

G.R. 2:4 Copies Furnished to Contractor
After the Contract has been executed, each Contractor shall be furnished with
five (5) sets of paper prints of each sheet of the Plans.

Additional copies of Plans and Specifications, when requested will be furnished
to the Contractors at a nominal cost.

‘The Contractor shall furnish each of the subcontractors, manufacturers and
materialmen such copies of the Contract Documents as may be required for his
work.

G.R. 2:5 Supplementary Drawings

When, in the opinion of the Engineer, it becomes necessary to explain more fully
the work to be done, or to illustrate the work further or to show any changes
which may be required, drawings known as Supplemental Drawings with specifi-
cations pertaining thereto will be prepared by the Engineer and five (5) paper
prints thereof will be given to the Contractor.

The Supplementary Drawings shall be binding upon the Contractor with the same
force as the Plans. Where such Supplementary Drawings require either less or
more than the estimated quantities of work, credit to the District or compen-
sation therefore to the Contractor shall be subject to the terms of the Contract
Documents,

G.R. 2:6 Contractor to Check Plans and Data

The Contractor shall verify all dimensions, quantities and details shown on the
Plans, Supplementary Drawings, schedules, or other data received from the En-
gineer and shall notify him of all errors, omissions, conflicts and discrep-
ancies found therein. Failure to discover or correct errors, conflictions or
discrepancies shall not relieve the Contractor of full responsibility for un-
satisfactory work, faulty construction or improper operation resulting therefrom
nor from rectifying such conditions at his own expense. He will not be allowed
to take advantage of any error or omissions, as full inmstructions will be fur-
nished by the Engineer should such error or omissions be discovered. All
schedules are given for the convenience of the Engineer and Contractor and are
not guaranteed to be complete. The Contracter shall assume all responsibility
for the making of estimates of the size, kind and quality of materials and
equipment included in work to be done under the Contract.

The Special Instructions modify and supplement the Technical Specifications by
detailed requirements for the Contract Items or Divisions. The Special In-
structions shall always govern whenever there appears to be a conflict between
the Technical and Special Instructions.

G.R. 2:7 Intent

All work called for in the Specifications applicable to the Contract but not
shown on the Plans in their present form, or vice versa, shall be of like
effects as if shown or mentioned in both. Work not specified in either the
Plans or in the Specifications, but involved in carrying out their intent or in
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the complete and proper execution of the work, is required, and shall be per-
formed by the Contractor as though it were specifically delineated or described.

The apparent silence of the Specifications as to any detail, or the apparent
omission from them of a detailed description concerning any work to be done and
materials to be furnished, shall be regarded as meaning that only the best
general practice is to prevail and that only material and workmanship of the
best quality is to be used and interpretation of these Specifications shall be
made upon that basis.

Article 3 Working Drawings

G.R. 3:1 Scope of Working Drawings

The Contractor shall promptly prepare and submit layout, detail and shop draw-
ings of all parts of the work as specified herein. These drawings will be known
as "Working Drawings''.

The drawings shall be numbered consecutively and shall accurately and distinctly

present the following:

(a) All working and erection dimensions.

(b) Arrangement and sectional views.

(c) Necessary details, including complete information for making connections
between work under the Contract and work under other contracts.

(d) Kinds of material and finishes.

(e) Parts list and description thereof.

Each drawing shall be dated and shall contain the name of the project, Division
number, Technical Specifications section number, name of equipment or materials
and the locations at which the equipment or materials are to be installed, and
the Contractor's check and approval. The Engineer may decline to consider any
working drawing that does not contain complete data on the work and full infor-
mation on related matters.

Stock or standard drawings will not be accepted for review unless full identi-
fication and supplementary information is shown thereon in ink or typewritten
form.

The Contractor shall check and approve all working drawing submittals before
transmitting them to the Engineer to determine that they comply with reguire-
ments of the Specifications. Drawings which are incomplete or are not in com-
pliance with the Contract Documents shall not be submitted for processing to the
Engineer. The Contractor shall place his stamp of approval on all working
drawings submitted to the Engineer to indicate compliance with the above.

G.R. 3:2 Approval of Working Drawings

The Contractor shall submit working drawings to the Engineer for approval.
These drawings will be checked by the Engineer and necessary corrections, if
any, noted thereon and copies returned to the Contractor. The Contractor shall
then make the necessary changes in the drawings and resubmit them for approval.
When satisfactory, the contractor will be so notified by the Engineer and he
will then furnish five (5) sets or copies of all corrected drawings and
documents.

Approval of the working drawings shall constitute approval of the subject matter
thereof only and not of any structure, material, equipment or apparatus shown or
indicated. The approval of working drawings will be general and shall not
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relieve the Contractor of responsibility for the accuracy of such drawings, nor
for the proper fitting and construction of the work, nor for the furnishings of
materials or work required by the Contract and not indicated on the working
drawings. No work called for by working drawings shall be done until the said
drawings have been approved by the Engineer.

G.R. 3:3 Imnstructions, Bulletins, Etc.

The Contractor shall also furnish and deliver to the Engineer five (5) complete
sets of instructions, techmical bulletins and any other printed matter, such as
diagrams, prints or drawings containing full information required for the proper
operation, maintenance and repair of the equipment installed and the ordering of
spare parts.

Article 4 Lines and Grades

G.R. 4:1 General

All work under the Contract shall be constructed in accordance with the lines
and grades shown on the Plans or as given by the Engineer. All sewer work must
conform to the grade shown on the profile drawings; such grades being those of
the invert of the sewer. The full responsibility for keeping alignment and
grade shall rest upon the Contractor.

Lines and grades will be set by the Engineer as the work progresses and will be
located to cause as little inconvenience to the prosecution of the work as
possible. The Contractor shall so¢ place excavation and other materials as to
cause no inconvenience in the use of the lines and grades given. He shall
remove any obstructions placed by him contrary to this provision.

G.R. 4:2 Surveys

The Contractor shall furnish, at his own expense, stakes and other such mater-
ials and give such assistance, including qualified helpers, as may be required
by the Engineer for setting lines and checking grade marks. The Engineer will
establish bench marks, base lines, and other principal controlling points, lines
and grades. The Contractor shall check such lines and grades by such means as
he may deem necessary and before using them shall call the Engineer's attention
to any inaccuracies. The Contractor shall, at his own expense, establish all
working or comstruction lines and grades, as required, in accordance with the
base measurements of the Engineer and shall be solely responsible for the
accuracy thereof. He shall, however, be subject to the check and review of the
Engineer,

The Contractor shall keep the Engineer informed a reasonable time in advance as
to his need for grades and lines in order that the same may be furnished and all
necessary measurements made for records and payment with the minimum of incon-
venience to the Engineer or delay to the Contractor.

It is the intention not to delay the work for the giving of lines and grades,
but when necessary, working operations shall be suspended for such reasonable
time as the Engineer may require for this purpose.

G.R. 4:3 Safeguarding Marks

The Contractor shall safegnard all points, stakes, grade marks, monuments and
bench marks made or established on the work, re-establish same if disturbed and
bear the entire expense of rectifying work improperly installed due to not
maintaining or protecting or for removing without authorization such established
points, stakes and marks.
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The Contractor shall safeguard all existing and known property corners, monu~-
ments and marks adjacent to but not related to the work and, if required, shall
bear the cost of re-establishing them if disturbed or destroyed.

G.R. 4:4 Datum Plane
All elevations indicated or specified refer to zero as established for the
official City Datum of Rockford, Illinois.

Article 5 Inspection and Testing

G.R. 5:1 General

The Engineer's rights to inspect the work are stated in G.C.4:3 of the General
Conditions and in this Article. The inspection and testing of the work shall
not relieve the Contractor of his obligation to perform proper and satisfactory
work as herein specified.

All inspection and testing of materials relating to the work done under this
Contract shall be performed by the Engineer or his duly authorized inspection
engineers of inspection bureaus, except as provided for in G.R.5:5, entitled,
"Certification of Materials,” as in G.R.5:6, entitled, "Shop Tests of Operating
Equipment," in Preliminary Field Tests, in Final Field Tests, in acceptance
tests as required in the Special Instructions to Bidders and in Article 9 of the
Technical Specifications and as elsewhere provided for herein, which will be the
responsibility of the Contractor.

If any work is covered up without approval or permission of the Engineer, it
shall, if directed by him, be uncovered for examination at the Contractor's
expense and without extra cost to the Owner.

Should it be considered necessary or advisable by the District at any time
before final acceptance of the entire work to make examination of work already
completed, by removing or tearing out same, the Contractor shall, on request,
promptly furnish all necessary facilities, labor and materials. If such work is
found to be defective in any material respect, due to the fault of the Con-
tractor or his subcontractors, he shall defray all expenses of such examination
and of satisfactory reconstruction. If, however, such work is found to meet the
requirements of the Contract the cost of examination and restoration of same
shall be considered an item of extra work to be paid for in accordance with the
provisions of G.C.8:2 hereof.

If, in the making of any test, it is ascertained by the Engineer that the mater-

ial or equipment does not comply with the Contract, the Contractor will be

notified thereof and he will be directed to refrain from delivering said material
or equipment, or to remove it promptly from the site or from the work and re-

place with acceptable material without cost to the District.

G.R. 5:2 Work May Be Rejected at Any Time

If at any time an inspection, test or analysis of work reveals faulty design,
inferior or defective materials, poor workmanship, improper installation, ex-
cessive wear or nonconformity with the requirements of the Contract Documents,
such work will be rejected and shall be replaced with satisfactory work at the
Contractor's expense.

The Contractor shall be fully responsible for the proper operation of equipment
during tests and instruction periods and shall neither have nor make any claim
for damage which may occur to equipment prior to the time when the District
formally takes over the operation thereof.
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G.R. 5:3 Cost
The cost of all inspection and testing done by the Engineer or his agents as
detailed in G.R.5:1, entitled "General"™, will be paid by the District.

The cost of shop and field tests of equipment, the cost of inspection and tests
that are the responsibility of the Contractor, as detailed in G.R.5:1, and all
other testing costs specifically designated herein shall be borne by the Con-
tractor and shall be deemed included in the Contract price.

The Contractor shall reimburse the District for expenditures incurred in the
making of tests on materials and equipment submitted by the Contractor as the
equivalent of that specifically named in the Contract and rejected for noncom-
pliance.

G.R.5:4 Inspection of Materials

The Contractor shall give notice in writing to the Engineer sufficiently in
advance of his intention to commence the manufacture or preparation of materials
especially manufactured or prepared for use in or as part of the permanent
construction. Such notice shall contain a request for inspection, the date of
commencement and the expected date of completion of the manufacture or prepara-
tion of materials. Upon receipt of such notice, the Engineer will arrange to
have a representative present at such times during the manufacture as may be
necessary to imspect the materials, or he will notify the Contractor that the
inspection will be made at a point other than the point of manufacture or he
will notify the Contractor that inspection will be waived. The Contractor must
comply with these provisions before shipping any materials.

G.R. 5:5 Certificate of Manufacture

When inspection is waived or when ‘the Engineer so requires the Contractor shall
furnish to him authoritative evidence in the form of Certificates of Manufacture
that the materials to be used in the work have been manufactured and tested in
conformity with the Contract Documents. These certificates shall include copies
of the results of physical tests and chemical analysis, where necessary, that
have been made directly on the products or on similar products of the
manufacturer.

The testing personnel shall make the necessary inspections and test and the
reports thereof shall be in such form as will facilitate checking to determine
compliance with the Contract Documents. Five (5) copies of the reports shall be
submitted and authoritative certification thereof must be furnished to the
Engineer as a prerequisite for the acceptance of any material or equipment.

G.R. 5:6 Shop Tests of Operating Equipment

Each piece of equipment for which pressure, daty, capacity, rating, efficiency,
function or special requirements are specified, shall be tested in the shop of
the maker in a manner which shall conclusively prove that its characteristics
comply fully with the requirements of the Contract Documents. No such equipment
shall be shipped to the work until the Engineer notifies the Contractor in
writing that the results of such tests are acceptable.

Five (5) copies of the manufacturer's actual test data and interpreted results
thereof, accompanied by a certificate of authenticity sworn to by a responsible
official of the manufacturing company, shall be forwarded to the Engineer for
approval.
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The cost of shop tests and of furnishing manufacturer's preliminary and shop
test data of operating equipment shall be borne by the Contractor.

G.R. 5:7 Failure of Tests

Any defects in the equipment or failure to meet the guarantees or requirements
of the Specifications shall be promptly corrected by the Contractor by replace-
ments or otherwise. The decision of the Engineer as to whether or not the
Contractor has fulfilled his obligation under the Contract shall be final and
conclusive. If the Contractor fails or refuses to make these corrections or if
the improved equipment, when tested, shall again fail to meet the guarantees or
specified requirements, the District, not withstanding its ownership of work and
materials which have entered into the manufacturing of said equipment, may
reject said equipment and order the Contractor to remove it from the premises at
his own expense.

In case the District rejects said equipment, then the Contractor hereby agrees
to repay to the District all sums of money paid to him for said rejected equip-
ment of progress certificates or otherwise on account of the lump sum prices
herein specified and upon the receipt of said sum of money the District will
execute and deliver to the Contractor a bill of sale of all its rights, title
and interest in and to said rejected equipment, provided however, that said
equipment shall not be removed from the premises of the District until the
District obtains from other sources other equipment to take the place of that
rejected. The District hereby agrees to obtain said other equipment within a
reasonable time and the Contractor agrees that the District may use the equip-
ment furnished by him without rental or other charge until said other new equip-
ment is obtained.

G.R. 5:8 Preliminary Field Tests

As soon as conditions permit, the Contractor shall furnish all labor, materialsg,
and instruments and shall make preliminary field tests of equipment. If the
Preliminary field tests disclose any equipment furnished under the Contract
which does not comply with the requirements of the Contract Documents, the
Contractor shall, prior to the acceptance tests, make all changes, adjustments
and replacements required.

G.R. 5:9 Final Field Tests

Upon completion of the work and prior to final payment, all equipment and appli-
ances installed under the Contract shall be subjected to acceptance tests as
specified or required to prove compliance with the Contract Documents.

The Contractor shall furnish labor, fuel, energy, water and all other materials,
equipment and imstruments necessary for all acceptance tests at no additional
cost to the District.

G.R. 5:10 Final Inspection and Acceptance Tests

It is the intent of these Documents that all work shall be done to the satis-
faction of the Engineer, therefore, from time to time as the work progresses and
at the time of completion of the entire work the Contractor shall notify the
Engineer in writing that he is ready to perform an acceptance test over all or
part of the project and/or that all of the work or part thereof is ready for
final inspection. The written notice shall contain the location{s} of the
test(s) and/or inspection(s) and the time(s) of such and shall be given at least
twenty-four {(24) hours in advance.
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The acceptance tests required will be those given in the Special Instructions to
Bidders and will be conducted as outlined in Article 9 of the Technmical Speci-
fications or elsewhere herein. In the event that the acceptance tests show the
work to be substandard, the Contractor will immediately take steps to correct
the work and upon completion of the repair and proper notification of the
Engineer, rerun the tests to prove acceptability. No final payment will be made
until the entire work has passed all acceptance tests.

When the Contractor has finally cleaned and repaired the whole or any portion of
the work and has notified the Engineer, in writing, that he is ready for a final
inspection, the Engineer will thereupon inspect the work. If the work is not
found satisfactory the Engineer may require further cleaning or repairs and,
when these are completed the Engineer, upon further notice, will again inspect
the work. During such final inspections the sewers and structures shall be
clean and free from water,

In no case will the final estimate be prepared until the Contractor has complied
with all the requirements set forth and the Engineer has made his tests and
final inspection of the entire work and is satisfied that the entire work is
properly and satisfactorily constructed in accordance with the requirements of
the Contract Documents.

Article 6 Materials and Equipment

G.R. 6:1 General Requirements

All materials, appliances and types or methods of construction shall be in
accordance with the Specifications and shall in no event be less than that
necessary to conform to the requirements of any applicable law, ordinances and
codes.

All materials and equipment shall be new, unused and correctly designed. They
shall be of standard first-grade quality, produced by expert workmen and be
intended for the use for which they are offered. Materials or equipment which,
in the opinion of the Engineer, are inferior or of a lower grade than indicated,
specified or required will not be accepted.

Equipment and appurtenances shall be designed in conformity with A.S.M.E.,
A.I.E.E. and N.E.M.A. standards and shall be of rugged construction and of
sufficient strength to withstand all stresses which may occur during fabrication,
testing, transportation, installation and all conditions of operation. All
bearings and moving parts shall be adequately protected against wear by bushings
or other approved means and shall be fully lubricated by readily accessible
devices. Details shall be designed for appearance as well as utility. Pro-
truding members, joints, corners, gear covers and the like shall be finished in
appearance. All exposed welds shall be ground smooth and the corners of
structural shapes shall be mitered.

Machinery parts shall conform exactly to the dimensions shown on the working
drawings. There shall be no more fitting or adjusting in setting up a machine
than is necessary in assembling high grade apparatus of standard design. The
equivalent parts of identical machines shall be made interchangeable. All
grease lubricating fittings on equipment shall be of a uniform type and sample
thereof shall be submitted for approval. All machinery and equipment shall be
safeguarded in accordance with the safety codes of the A.$.A. and, if any, the
State Industrial Code.
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G.R. 6:2 Manufacturer

The names of proposed manufacturers, materialmen and dealers who are to furnisgh
materials, fixtures, equipment, appliances or other fittings shall be submitted
to the Engineer for approval, as early as possible, to afford proper investi-
gation and checking. No manufacturer will be approved for any materials to be
furnished under the Contract unless he shall be of good reputation and have a
plant of ample capacity. He shall, upon the request of the Engineer, be re-
quired to submit evidence that he has manufactured a similar product to the one
specified and that it has been previously used for a like purpose for a suf-
ficient length of time to demonstrate its satisfactory performance.

All transactions with the manufacturers or subcontractors shall be through the
Contractor unless the Contractor shall request, in writing to the Engineer, that
the manufacturer or subcontractor deal directly with the Engineer. Any such
transactions shall not in any way release the Contractor from his full respon-
sibility under the Contract.

Any two or more pieces of material or equipment of the same kind, type or c¢lass-
ification and being used for identical types of service, shall be made by the
same manufacturer.

G.R. 6:3 Reference to Standards

Whenever reference is made to the furnishing of materials or testing thereof to
conform to the standards of any technical society, organization or body, it
shall be construed to mean the latest standard, code, specification or tentative
specification adopted and published at the date of advertisement for bids, even
though reference has been made to an earlier standard and such standards are
made a part hereof to the extent which is indicated or intended.

Reference to a technical society, organization or body may be made in the Speci-
fications by abbreviations in accordance with the list found in G.C.2:2.

When no reference is made to a code, standard or specification, the Standard
Specifications of the A.S.T.M. or the A.I.E.E. or the N.E.M.A. shall govern.

G.R. 6:4 Samples

The Contractor shall, when required, submit to the Engineer for approval typical
samples of materials and appliances. The samples shall be properly identified
by tags and shall be submitted sufficiently in advance of the time when they are
to be incorporated into the work so that rejections thereof will not cause
delay. A letter of transmittal, in triplicate, from the Contractor requesting -
approval must accompany all such samples.

G.R. 6:5 Equivalent Quality

Whenever in the Contract Documents any article, material, apparatus, equipment
or process is called for by trade names or by the name of a patentee, manufac-
turer or dealer, or by reference to catalogue of a manufacturer or dealer; it
shall be understood as intending to mean and specify the article, material,
apparatus, equipment or process designated or any equal thereto in quality,
finished design, efficiency and durability and equally serviceable for the
purposes for which it is intended.

G.R. 6:6 Delivery

The Contractor shall deliver materials in ample quantities to insure the most
speedy and uninterrupted progress of the work so as to complete the work within
the allotted time. The Contractor shall also coordinate deliveries in order to
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avoid delay in or impediment of the progress of the work of any related
Contractor. Material delivered on the sides of the street for use upon the
street, or adjacent thereto, shall be neatly and compactly piled up along the
sides of the roadway in such a manner as to cause the least inconvenience to the
property owners and the general public.

G.R. 6:7 Care and Protection

The Contractor shall be solely responsible for properly storing and protecting
all materials, equipment and work furnished under the Contract from the time
such materials and equipment are delivered at the site of the work until final
acceptance thereof. He shall at all times take necessary precautions to prevent
injury or damage by water, freezing or by inclemencies of the weather to such
materials, equipment and work. All injury or damage to materials, equipment or
work, resulting from any cause whatscever, shall be made good by the Contractor.

The Engineer shall in all cases determine the portion of the site used by the
Contractor for storage, plant or for other purposes. 1If, however, it becomes
necessary to remove and restack materials to avoid impeding the progress of any
part of the work or interference with the work to be done by any other Con-
tractor, the Contractor shall remove and restack such materials at his own
expense.

G.R. 6:8 Tools, Spare Parts and Accessories

The Contractor shall, unless otherwise stated in the Instruction to Bidders,
furnish with each type, kind or size of equipment, one complete set of suitably
marked high grade tools and appliances which may be needed to adjust, operate,
maintain or repair the equipment. Such tools and appliances shall be furnished
in approved painted steel cases properly labeled and equipped with good grade
cylinder locks and duplicate keys.

Spare parts shall be furnished as specified in the Instructions to Bidders.

Each piece of equipment shall be provided with a substantial name plate, se-
curely fastened in place and clearly inscribed with the manufacturer's name,
year of manufacture and principal rating data.

G.R. 6:9 Installation of Equipment

The Contractor shall have on hand sufficient proper equipment and machinery of
ample capacity to facilitate the work and to handle all emergencies normally
encountered in work of this character.

Equipment shall be erected in a neat and workmanlike manner of the foundation at
the locations and elevations shown on the Plans unless directed otherwise by the
Engineer during installation. All equipment shall be correctly aligned, leveled
and adjusted for satisfactory operation and shall be installed so that proper
and necessary connections can be made readily between the various units, with
‘the piping and with the equipment installed under other contracts. Floor slabs
shall not be subjected to excessive concentrated loads and in no case shall the
maximum safe loads be exceeded.

The Contractor shall furnish, install and protect all necessary guides, track
rails, bearing plates, anchor and attachment bolts and all other appurtenances
needed for the installation of the devices included in the equipment specified.
Anchor bolts shall be made of ample size and strength for the purpose intended.
Substantial templates and working drawings for installation shall be furnished.
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When equipment furnished under the Contract is to be installed by others, this
Contractor shall fully cooperate with and make deliveries to the installing
Contractor in ample time to maintain the progress established in the approved
construction schedules.

The Contractor shall, at his own expense, furnish all materials and labor for,
and shall properly bed in Portland cement grout, each piece of equipment or its
supporting base resting on masonry foundations. Grout shall completely fill the
space between the equipment base and the foundation.

G.R. 6:10 Operating Instructions

The Contractor, through qualified individuals, shall adequately instruct desig-
nated employees of the District in the operation and care of all equipment
installed hereunder.

G.R. 6:11 Service of Manufacturer's Engineer

The prices bid for equipment shall include the cost of furnishing a competent
and experienced engineer or superintendent who shall represent the manufacturer
and shall assist the Contractor, when required, to install, adjust and test the
equipment in conformity with the Contract Documents. After the equipment is
placed in permanment operation by the District, such engineer or superintendent
shall make all adjustments and tests required by the Engineer to prove that such
equipment is in proper and satisfactory operating condition.

Article 7 Temporary Structures

G.R. 7:1 General

All fast work, scaffolding, ladders, hoistways, braces, pumping plants, shields,
dorms, trestles, roadways, sheeting, centering forms, barricades, drains, flumes
and the like, any of which may be needed in the construction of any part of the
work and which are not herein described or specified in detail, must be fur-
nished, maintained and removed by the Contractor and he shall he responsible for
the safety and efficiency of such works and for any damage that may result from
their failure or from their improper construction, maintenance or operation.

All material sheds and other temporary structures shall be of substantial con-
struction and neat appearance and shall be painted a uwniform subdned color.

G.R. 7:2 Contractor's Field Office

The Contractor shall erect, furnish and maintain or rent a field office with a
telephone at the site during the entire period of comstruction. He or an author-
ized agent shall be present at said office at all times while his work is in
progress. Readily accessible copies of both Contract Documents and the latest
approved working drawings shall be kept at said field office.

Article 8 Temporary Services

G.R. 8:1 Water
The Contractor shall provide the necessary water supply at his own expense.

G.R. 8:2 Light and Power

The Contractor shall provide, at his own expense, temporary lighting and facil-
ities required for the proper prosecution and inspection of the work. If, in
the opinion of the Engineer, these facilities are inadequate the Contractor will
not be permitted to proceed with any portion of the work affected thereby.
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G.R. 8:3 Sanitary Regulations

The Contractor shall prevent the committing of nuisances on the site of the work
or on adjoining property and shall discharge any employees who violates this
rule,

Ample washroom and toilet facilities and a portable water supply shall be fur-
nished and maintained in strict conformity with the law by the Contractor for
the use of his employees.

G.R. 8:4 First Aid

The Contractor shall keep upon the site, at each location where work is in
progress, a completely equipped first-aid kit and shall provide ready access
thereto at all times when men are employed on the work.

G.R. 8:5 Heating

The Contractor shall provide temporary heat whenever required on account of work
being carried on during cold weather and to prevent freezing of water pipes and
other damage to the work. Heat shall be furnished when and as directed by the
Engineer.

Article 9 Responsibility for Adjacent Structures and Utilities

G.R. 9:1 Notice to be Given

When structures or utilities are found to be in direct conflict with the pro-
posed sewer line or appurtenant structures, and these utilities or structures
were not shown on the plans nor covered in the specifications, these structures
or utilities shall be relocated by the respective owners, or when ordered in
writing by the Engineer shall be relocated by the Contractor. If these utili=-
ties are relocated by the Contractor, payment will be made as provided for in
G.C.8:2, Extra Work of the "General Provisions and Technical Specifications for
Sanitary Sewer Construction.”

When structures or utilities are found to be in direct conflict with the pro-
posed sewer line or appurtenant structures, and these utilities or structures
were shown on the plans or covered in the specifications, the Contractor shall
relocate these utilities or structures at his own cost.

When structures or utilities are encountered which are not in direct conflict
with the sewer or appurtenant structures, whether shown on the plans or not, the
Contractor shall protect these utilities and conduct his operations around said
utilities at no extra cost to the Sanitary District of Rockford.

The Contractor shall notify utility companies at least 48 hours in advance of

excavation to permit their field representative to locate underground utilities
in the field.
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G.R. 9:2 Police and Fire Alarms

The Contractor shall protect and maintain and remove and later replace, if
directed, all city police and fire alarm signal wires in the conduits of the
telephone company or elsewhere encountered in the construction of the work and
the service connections therefrom. The Contractor shall take whatever measures
necessary to maintain service if it proves necessary to move the said signal
wire conduits and will be held responsible for any interruptions to service from
this or any other operations.

G.R. 9:3 Water Lines

The Contractor shall protect against disturbance and damage and shall maintain

in service all house water service connections with appurtenances encountered in

the construction of the work. Cast iron city water pipe lines and appurtenances,
when ordered in writing by the Engineer, shall be removed and relaid as directed;
in which case, such work will be paid for under appropriate contract items.

All fire hydrants, service connections, valves and valve boxes encountered shall
likewise be protected and maintained in service and, if now connected to exist-
ing water mains, shall be connected to the new mains or, where existing mains
are to remain, shall be reconnected to such mains, all as shown on the Plans or
directed by the Engineer.

G.R. 9:4 Sewers and Conmections

The Contractor shall protect against disturbance and damage and shall maintain
in service all sewers encountered in the construction of the work except such
sewers crossing the trench as are ordered in writing by the Engineer to be
removed and relaid as direct connections; in which case, such work and required
new manholes will be paid for under appropriate contract items.

All house, receiver, street or other sewer connections encountered shall like-
wise be protected and maintained in service and, if not counnected to existing
sewers, shall be connected to the new sanitary sewers, or where existing sewers
are to remain, shall be reconnected to such existing sewers, all as shown on the
Plans or as directed by the Engineers. Such new connections shall be protected
with a concrete casing and special care shall be taken in placing backfill not
to displace or break such connections. Bulkheads or stoppers shall be placed in
all sewers where the same are cut off. Fresh air inlets shall be brought to the
surface of the ground and left exposed to view.

G.R. 9:5 Miscellaneous Structures

The Contractor shall be entirely responsible for all injuries to water pipes,
electric conduits, existing drains or sewers, gas mains, poles carrying currents,
telephone and telegraph lines, railroad bridges and tracks, streets, pavements,
sidewalks, curbs, fences, mail boxes, city bridges and culverts, building
foundations, retaining walls or other structures of any kind met with during the
prosecution of the work and shall be liable for damages to public or private
property resulting therefrom. All pipes carrying liquid shall be adequately
protected against freezing.

Neither the materials excavated nor the materials or plant used in the con-
struction of the work shall be so placed as to prevent free access to all fire
hydrants, valves, manholes, fire alarm or police call boxes in the vicinity.

G.R. 9:6 Protection of Trees

All trees and shrubs except those ordered to be removed shall be adequately
protected by boxes or otherwise by the Contractor. No excavated material shall
be placed so as to injure such trees or shrubs.
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Trees or shrubs destroyed by negligence of the Contractor or his employees shall
be replaced by him with new stock of similar size and age, at the proper season
and at the sole expense of the Contractor. Beneath the trees or other surface
structures, where possible, sewers or other pipe lines may be built in short
tunnels, backfilled with excavated materials, except as otherwise specified or
the trees or structures carefully supported and protected from damage.

G.R. 9:7 Responsibility for Location of Underground Structures and Utilities

The location of underground structures and utilities are established from avail-
able records which may or may not be completely accurate. The District shall
not be held liable for any errors or omissions on the plans and, accordingly,
the Contractor shall assume the entire responsibility for the exact location and
protection of such utilities and/or structures which are incorrectly located on
or omitted from the plans.

Article 10 Protection of Work and Public

G.R. 10:1 Traffic Regulations

The Contractor shall arrange his work so as to obstruct traffic as little as
possible. The work shall be dore with the least possible inconvenience to the
public and to that end, the work may be confined by the Engineer to definite
limits and passageways at least 15 feet wide for vehicles and 6 feet wide at
each sidewalk for pedestrians shall be kept free at street crossings and at such
other places as the Engineer may order.

G.R. 10:2 Barriers and Lights

During the continuance of said work, the Contractor shall put up and maintain
during the night time such barriers and lights as will effectually prevent the
happening of any accident. The Contractor shall provide suitable barricades,
red lights, torches, "danger" or "caution" or "street closed" signs and watchmen
at all places where the work causes obstructions to the normal traffic or con-
stitutes in any way a hazard to the public.

G.R. 10:3 Temporary Bridges

The Contracter will be required to place suitable temporary walkways or bridges
as directed by the Engineer where necessary for the maintenance of vehicular and
pedestrian traffic.

In accepting the Contract, the Contractor assumes full responsibility for the
sufficiency and safety of all such temporary work or bridges and for any damage
which may result from their failure of their improper construction, maintenance
or operation and will indemnify and save harmless the District from all claims,
suits or actions and damages or costs of every description arising by reason of
failure to comply with the above provisions.

G.R. 10:4 Smoke Prevention

The Contractor will be required to use hard coal, coke, oil or gas as fuel for
equipment generating steam. A strict compliance with ordinances regulating the
production and emission of smoke will be required.

G.R. 10:5 Noise

The Contractor shall eliminate noise to as great an extent as practical at all
times. Air compressing plants shall be equipped with silencers and the exhaust
of all gasoline motors or other power equipment shall be provided with mufflers.
In the vicinity of hospitals and schools, special care shall be used to avoid
noise or other nuisance and the Contractor shall strictly observe all the Dis-
trict's regulations covering such locations.

32



In the case the noise resulting from the operation at night is, in the opinion
of the Engineer, sufficient to be objectionable to residents in the locality, or
if for any reason the Engineer may deem such work undesirable, operations shall
be conducted only between the hours of 7:00 A.M. and 7:00 P.M.

Article 11 Co-ordination Of Work Under Different Contractg

G.R. 11:1 Sleeve and Inserts

(a) Coordination
When the Contract requires the placing of conduits, saddles, boxes, cab-
inets, sleeves, inserts, foundation bolts, anchors and other like work in
floors, roofs, or walls of buildings and structures, they shall be promptly
installed in conformity with the construction program. The Contractor who
erects the floors, roofs and walls shall facilitate such work by fully
cooperating with the Contractors responsible for installing such appur-
tenances. The Contractor responsible for installing such appurtenances
shall arrange the work in strict conformity with the comstruction schedule
and avoid interferences with the work of other Contractors.

(b) Openings to be Provided

In the event timely delivery of sleeves and other materials cannot be made
and to avoid delay, the affected Contractor may arrange to have boxes or
other forms set at the location where the appurtenances are to pass through
or into the floors, roofs, walls, or other work. Upon the subsequent
installation of these appurtenances, the Contractor erecting the structures
shall fill around theém with materials as required by the Contract. The
necessary expenditures incurred for the boxing out and filling in shall be
borne by the Contractor or contractors responsible therefore.

G.R. 11:2 Connections Between Divisions

If a Contractor or subcontractor completes or begins his work at a point where
another Contractor has begun or ended his work, such as a manhole, junction
chamber, river crossing or other points as specified on the Plans before the
second Contractor has begun his work; said first Contractor is responsible for
providing a suitable temporary bulkhead at that location. The Contractor who
begins or ends his work at this point is responsible for removing the temporary
bulkhead and making the connection between the two divisions of work.

G.R. 11:3 Other Contracts

The District reserves the right to award other contracts for work in comnection
with this project. The Contractor shall provide other Contractors access to the
site, to such portions of the work on which they may be engaged and reasonable
-opportunity for delivery and storage of their materials and execution of their
work. The Contractor shall cooperate fully with other Contractors and not
interfere with the performance of their work.

In case the Contractor causes damage to the work of any separate Contractor (who
is employed by the District), the Contractor shall and hereby does agree, upon
receipt of due notice, to settle with separate Contractor by agreement or arbi-
tration, provided he will so settle. If the separate Contractor sues the Dis-
trict on account of any alleged damage to have been so caused, the District will
notify the Contractor, who shall defend the suit at the District's expense and
if any judgment is rendered therefrom, the Contractor shall pay all costs,
including Attorney's fees, incurred by the District.
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Article 12 Cutting And Patching

The Contractor shall do all cutting, fitting or patching of his portion of the
work that may be required to make the several parts thereof join and coordinate
in a manper satisfactory to the Engineer and in accordance with the Plans and
Specifications. The work must be done by competent workmen skilled in the trade
required by the restoration.

Article 13 (leaning

G.R. 13:1 During Construction

During comstruction of the work the Contractor shall, at all times, keep the
site of the work and adjacent premises as free from material, debris and rubbish
as is practicable and shall remove same from any portion of the site, if in the
opinion of the Engineer, such material, debris or rubbish constitutes a nuisance
or is objectionahle,

The Contractor shall remove from the site all of his surplus materials and
temporary structures when no further need therefore develops.

G.R, 13:2 Final Cleaning

At the conclusion of the work, all erection plant, tools, temporary structures
and materials belonging to the Contractor shall be promptly taken away and he
shall remove and promptly dispose of all water, dirt, rubbish or any other
foreign substances,

The Contractor shall thoroughly clean all equipment and materials installed by
him and shall deliver over such materials and equipment undamaged in a bright,
clean, polished and new-appearing condition.
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TECHNICAL SPECIFICATIONS

Article 1 Site Preparation

T.5. 1:1 Scope

The work in Article 1 consists of furnishing all labor, equipment, tools, trans-
portation, materials, accessories and services and performing all operations in
connection with preparation of the site, including tree removal, clearing and
grubbing and building demolition or relocation, where required.

T.5. 1:2 Building Demolition or Relocation

Where building demolition or relocation is necessary to construct the sanitary
sewer, the Contractor shall carry out the work in accordance with the plans
and/or Contract Documents and as directed by the Engineer. The Contractor shall
be responsible for any damage to adjacent structures or utilities. The Con-
tractor shall be responsible for conducting said work in accordance with all
safety regulations of the 0.S.H.A. and all local safety ordinances.

T.5. 1:3 Utility Relocation

Where utility relocation is necessary to construct the sanitary sewer, the
Contractor shall carry out the work im accordance with the Plans and/or Contract
Documents, as directed by the Engineer and to the satisfaction of the company or
municipality involved. The Contractor shall be respomsible for providing tem-
porary utility services necessary during the process of relocation. The Con-
tractor shall be responsible for conducting the work in accordance with
applicable provisions of the 0.5.H.A. and all local safety ordinances.

T.5. 1:4 Tree Removal

The Contractor shall furnish the necessary labor and equipment to remove trees
and stumps indicated on the Plans or as later directed by the Engineer. Only
those trees which have been authorized shall be removed unless the Contractor
makes his own agreement with the owners. All materials shall be cut and hauled
away by the Contractor to locations provided by him.

Trees to be removed as shown on the Plans or as directed by the Engineer shall
be measured per inch of diameter. The diameter shall be measured at a point 2
feet above the highest ground level of the tree and will be determined by
dividing the measured circumference by 3.1416. No tree less than 6 inches in
diameter will be measured as a tree.

T.8. 1:5 Clearing and Grubbing

Clearing and grubbing consists of the removal and disposal of obstructions such
as fences, walls, foundations, rubbish of whatever nature, logs, stumps, shrubs,
brush and trees of less than 6" diameter. The Contractor is responsible for
this work as directed by the Engineer and in accordance with the Contract Doc-
uments. Where fences, walls, shrubs, or other appurtenances are to be replaced
after the sewer construction the Contractor shall replace them in accordance
with the Contract Documents, as directed by the Engineer and to the satisfaction
of the owner.
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Article 2 Txcavation And Rackfill

T.5. 2:1 Scope

The work in this section comsists of furnishing all labor, equipment, tools,
transportation, materials, accessories, services and performing all operations
in connection with general excavation, trenching and backfilling.

All excavation is to be carried to lines and grades as shown on the Plans and
directed by the Engineer.

Not included in this section are clearing and grubbing, tunneling or subsurface
work, pipe bedding, or surface restoration.

T.8. 2:2 Open Earth Excavation

(a)

(b)

(c)

General. The Contractor shall make, in open cut, to the widths and depths
necessary for proper comstruction and only to such widths and depths, all
earth excavations (both wet and dry) required for constructing, according
to the Plans, all structures and sewer lines included in the Contract, and
shall excavate any other materials which in the opinion of the Engineer is
desirable for any purpose pertinent to the construction of the work.

The word "earth" as used herein shall include all materials not requiring
blasting, barring or wedging for their removal from their original beds and
specifically excludes all ledge or bed rock, boulders or masonry larger
than one cubic yard in volume.

Topsoil Stockpiling. After the site of open cut excavations has been
cleared of obstructions, all topsoil exceeding 6" in depth shall be ex-
cavated and placed in stockpiles separate from other excavations. This
topsoil will be put back after backfilling has been done. Topsoil re-
placement is covered under Article 4, "Surface Restoration”.

Trench Excavation. Before starting trench excavation all obstructions,
which are to be removed or relocated, shall be cleared away. Trees, shrubs,
poles and other structures which are to be preserved shall be properly

braced and protected. Unless otherwise shown or specified, all trees and

large shrubs shall be preserved, with damage to the root structure held to
a minimom. Small shrubs shall be removed and replaced with equivalent
specimens.

The width of trenches shall be such as to provide adequate space for work-
men to place and joint the pipe properly, but shall be kept to a minimum.
Unless otherwise approved by the Engineer, the clear width of the trench at
the level of the top of the pipe shall not exceed the sum of the outside
diameter of the pipe barrel plus 18 inches for pipe 8 inches through 24
inches in diameter nor the outside diameter of the pipe plus 2 feet for
pipe more than 24 inches in diameter.

Should the Contractor exceed the maximum trench widths specified above
without the approval of the Engineer, he will be required to provide, at
his own expense, concrete cradle or encasement for the pipe as directed by
the Engineer.

The Contractor shall excavate a minimum of 6 inches below the bottom of the

pipe, unless otherwise shown, specified or directed, so that selected fill
material can be placed in the bottom of the trench and shaped to provide a
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(d)

(e)

(£

continuous, firm bearing for the pipe barrel. Bell holes shall be provided
for proper making of the joints.

Spoil Placement. Surplus excavated material, in excess of that required
for backfilling around structures and in trenches and for constructing fill
as directed by the Engineer or material which is unsuitable for backfill as
determined by the Engineer, shall be disposed of in disposal areas obtained
by the Contractor and approved of by the Engineer.

Subsurface Conditions. The Contractor shall determine for himself the
character of the subsurface materials which may be encountered in the
construction of this work. Wherever borings were taken by the District or
by the Engineer for preliminary investigation of the site, the findings of
such exploratory work may be reviewed at the office of the Engineer, for
general information only. Such data is not shown on the drawings and is
not a part of the Contract Documents. The entire risk, as to materials to
be encountered in excavation, shall be with the Contractor and he shall be
fully responsible for any conclusions he may draw from either past or
future boring or subsurface exploration data.

Sheeting and Shoring. All excavations shall be properly shored, sheeted
and braced to furnish safe working conditions, to prevent shifting of
material, to prevent damage to structures or other work and to avoid delay
to the work, all in compliance with the U.S. Department of Labor Safety and
Health Regulations for Construction promulgated under the Occupational

Safety and Health Act of 1970 (PL 91-596) and under Section 107 of the

Contract Work Hours and Safety Standards Act (PL 91-54). The minimum
shoring, sheeting and bracing for trench excavations shall meet the general
trenching requirements of the safety and health regulations. Bracing shall
be so arranged as not to place any strain on portions of completed work
until the general construction has proceeded far enough to provide ample
strength. If the Engineer is of the opinion that at any point the sheeting
or supports furnished are inadequate or unsuited for the purpose, he may
order additional sheeting or supports to be installed. Whether or not such
orders are issued, the sole responsibility for the design, methods of
installation and adequacy of the sheeting and supports shall be and shall
remain that of the Contractor.

Tight sheeting shall be used in that portion of the excavation in state and
county highways below the intersection of a l-on-1 slope line from the
nearest face of the excavation to the edge of the existing pavement.

In general, sheeting for pipelines shall not be driven below the elevation
of the top of the pipe. If, in order to obtain a dry trench or satis-
factory working conditions, it is necessary to drive the sheeting below
that elevation; the sheeting shall be cut off and left in Place below the
top of the pipe at no additional cost.

The attention of the Contractor is directed to Part "M", Rules and Regula-
tions Relating to the Shoring of Trenches, effective July 19, 1962, of the
Industrial Commission of Illinois.

In general, the sheeting and bracing shall be removed, as the excavation is
refilled, and in such a manner as to avoid the caving in of the bank or
disturbance to adjacent areas or structures. The voids left by the with-
drawal of the sheeting shall be carefully filled by jetting, ramming or
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(g)

(h)

otherwise, as directed. Permission of the Engineer shall be obtained
before the removal of any shoring, sheeting or bracing.

Such permission by the Engineer shall not relieve the Contractor from the
responsibility for injury to structures or to other property or persons
from failure to leave such sheeting and bracing in place.

Sheeting Left in Place. The Engineer may order, in writing, any or all
sheeting or bracing to be left in place for the purpose of preventing
injury to the structures or to other property or to persons, whether such
sheeting or bracing was shown on the Plans or placed at his direction or
otherwise. If left in place such sheeting shall be cut off at the ele-
vation ordered but, in general, such cutoffs shall be at least 18 inches
below the final ground surface. Bracing remaining in place shall be driven
up tight.

The right of the Engineer to order sheeting and bracing left in place shall
not be construed as creating any obligation on his part to issue such
orders.

Timber and Lumber. Timber and lumber shall be of the kind, size and dimen-
sion required for the work and as specified under the different items in
which it is used. For any purpose, if shall be free from shakes, wanes,
black and wunsound knots and all descriptions of decay. All lumber and
timber shall be squared to the required dimensions throughout its entire
length. It shall, in all cases, be suitable for the work for which it is
employed.

The timber and lumber shall meet the general requirements of ASTM Des: D
245,

Timber and lumber for shoring and bracing shall be new or sound used pine,
Douglas fir or spruce.

Treated timber and lumber shall be well seasoned No. 1 southern yellow pine
or Douglas fir, reasonably free of knots, splits, seasoning checks, pitch
pockets and streaks, wormholes and other defects.

Timber and lumber shall be treated with Grade One coal-tar creosote wood
preserving oil by the empty cell process in conformity with the require-
ments of the American Wood Preservers Association C2-58.

Construction wood sheeting may be new or used lumber of any species or
grade approved by the Engineer and suitable for the proposed use. Approval
of such sheeting by the Engineer shall not relieve the Contractor of full
responsibility for the adequacy of the sheeting,

All timber and lumber shall be carefully handled to avoid splitting or
damage to the surfaces and edges and shall be stored in piles at least one
foot above dry ground and piled in such a manner as to shed water and
prevent distortion and warping. Untreated lumber shall be open-~stacked;
treated lumber shall be close-stacked. Lumber piles shall be protected
from the weather,

All timber and lumber shall be cut and framed true and exact to a close fit
in such a manner that the joints will have an even bearing over the entire
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(1)

(3)

(k)

contact surfaces. Unless otherwise specified, nails and spikes shall be
driven just sufficiently to set the heads flush with the surface of the
wood.

Sheeting and bracing shall be installed by skilled mechanics, keyed tight

by wedges where necessary and arranged to permit ready withdrawal without

endangering the adjacent soil. Sheeting shall be tongued and grooved,
where necessary, to obtain the required results. Sheeting shall not be
cracked or split in driving.

As far as practicable, all cutting and boring of treated timber and lumber
shall be done before treatment and no temporary bolting, spiking or nailing
will be permitted.

Steel Sheet Piling. Steel sheet piling shall have a miﬁimum thickness of
3/8 inch in web and flange. It shall in every way conform to the ASTM Des:
A 328 for steel sheet piling.

Dewatering. At all times during the excavation period and until its com-
pletion and acceptance at final inspection, ample means and equipment shall

be provided with which to remove promptly and dispose of properly, all

water entering any excavation or other parts of the work. The excavation
shall be kept dry. No water shall be allowed to rise over or come in
contact with masonry wuntil the concrete and mortar has attained a set
satisfactory to the Engineer and, in any event, no sooner than 12 hours
after placing the masonry. Water pumped or drained from the work hereunder
shall be disposed of in a suitable manner without damage to adjacent pro-
perty, to other work under construction, or to street pavements or muni-
cipal parks or property. Water shall not be discharged onto streets with-
out adequate protection of the surface at the point of discharge. No water
shall be discharged into sanitary sewers. No water containing settleable
80lids shall be discharged into storm sewers.

Where excavation, for its depth, is wholly or partly in wet sand or where,
in the Engineer's opinion, job conditions require the Contractor shall
install a draininage system (gravel sub-drain, well points, etc), which
shall effectively drain water from water-bearing strata.

Any and all damage caused by dewatering the work shall be promptly repaired
by the Contractor.

Coarse Granular Fill. The Contractor shall furnish and fill under the
sewer a coarse granular fill under conditions where the foundation for the
sewer is unstable or wet when so ordered in writing by the Engineer.
Details of requirements for construction are shown on the Plans. Cost of
additional excavation necessary for the fill shall be included in this
item. Cost of removing water shall be included under Items for Sewer
Construction and shall not be included under this item.

The material acceptable for use shall be clean aggregate, either stone or
gravel conforming to the following graduation:

Passing 2 inch sieve - 90%-100%

Passing 1 inch sieve - 35%- 65%

Passing No. 4 sieve =~ 0% 10%
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Measurement for Payment. The unit of measurement for the aggregate used
for coarse granular fill for trenches and manholes shall be the cubic yard.
No payment will be made for any aggregate until it has been used as a fill.

. 2:3 Rock Excavation

(b)

(c)

(d)

General. Rock excavation shall be made within the lines and grades shown
on the plans, specified or as directed by the Engineer.

The word "rock" as used herein shall include all boulders, rocks and
masonry measuring ome (1) cubic yard in volume or greater, solid or ledge
rock that cannot be excavated without resorting to continmous drilling and
blasting, slate, shale, sandstone and other hard material that cannot be
excavated with a modern hoe, drag line or trencher. Excavating machinery
is to be adequately powered and in good mechanical condition. The Con-
tractor shall prove by demonstration to the Engineer that slate, shale,
sandstone or hard material encountered cannot be removed by above mentioned
equipment without continuous drilling or blasting. The final determination
as to whether material to be excavated qualifies as "rock excavation" shall
be made by the Engineer.

Rock in trenches in which pipe is to be placed shall be excavated to a
minimum depth of six (6) inches below the lower outside surface of the

pipe.

Reference. Rock excavation shall meet all applicable requiremeunts of
T.5.2:2, entitled "Open Earth Excavation," contained in this Article.

Blasting. The Contractor shall be entirely responsible for accidents and
damage to public and private property which are caused by blasting
operations. Any and all damage shall be made good by the Contractor at his
own expense. Blasting shall be done only by men experienced in such work
and the placement and size of charges shall be subject to approval of the
Engineer. Where required, the blast shall be covered with heavy timber,
steel or rope mats. Blasting is not permitted within 25 feet of the com-
pleted sewer.

When the Engineer determines that further blasting may injure or damage
adjacent rock, masonry, utility lines or other structures, blasting shall
be discontinued. In such cases the remaining rock shall be excavated by
air hammers or other approved methods. Any structure or property damaged
by blasting shall be promptly repaired by the Contractor at his own expense.

Explosives. A sufficient quantity of explosives (to avoid delay to the
work) shall be kept on the site, but at no time shall there be a quantity
in excess of that which will be required for use within the following
twelve (12) hours. Such explosives shall be stored, handled and used in
conformity with all laws, ordinances and regulations governing the manu-
facture, storage, transportation and use of explosives in the County of
Winnebago and shall comply with all applicable requirements of the 0.5.H.A.

The magazine keeper shall keep an accurate daily record for each piece of
explosive, detonator and equipment from the time of delivery of the maga-
zine until used or removed from the site.

The Contractor shall be responsible for obtaining any and all licenses or
permits required for blasting.
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(e)

Supplementary Foundation for Sewers in Rock Trench. In all trenches cut in
rock a supplementary foundation of the support of the sewer pipes will be
provided by the Contractor except where a concrete cradle is to be
installed. Sand or other fine granular material will be used and shaped to
support the bottom quadrant of the pipe in trenches above ground water.

For rock trenches below ground water a foundation for the sewer pipe shall
be provided of coarse granular material suitable for easy dewatering.

Payment for rock excavation shall include the sand or other granular mater-
ial for bedding the pipe and no additional compensation will be allowed for
the material.

. 2:4 Backfilling

(a)

(b)

(c)

(d)

General. All excavation shall be backfilled to the original surface con-
tours or.to such other grades as may be shown, specified or directed. The
time elapsing before backfilling is begun shall be subject to the approval
of the Engineer. In all backfilling, all compressible and destructible
rubbish and refuse which might cause later settlement, and all lumber and
braces shall be removed from the excavated space before backfilling is
started, except that sheeting and bracing shall be left in place or removed
as the work progresses, as specified in T.5.2:2, paragraph g of this
Article.

Unsuitable Backfill Material. When the excavated material contains garbage,
cinders, glass, tin cans, wood or other trash or objectionable organic
material, as determined by the Engineer, it shall not be used for backfill
but shall be disposed of by the Contractor. The unsuitable material shall
be replaced with backfill material which shall be sand, clay, gravel, sandy
loam, or other material free of objectionable organic matter, as approved
by the Engineer. The disposal and replacement of unsuitable backfill
material as incidental to each Contract Item and no separate payment will
be made therefore.

No frozen material shall be used for backfilling. Soft blue clay shall not
be used for backfilling, but shall be disposed of by the Contractor in a
manner approved by the Engineer.

Types of Backfill. Compacted handplaced backfill shall bé placed as shown
on the Plans and shall consist of finely divided job-excavated material
free from debris, stone and frozen material.

Selected fill material shall be used for backfill where roadways, drive-
ways, sidewalks or other pavements are to be placed on the backfill or
where the edge of the trench excavation is five (5) feet or less from any
County or State highway, or any City or Village street pavement and in
trenches crossing pavements or sidewalks for a distance beyond the edge of
the pavement or equal to the depth of trench. Selected fill material shall
be used as backfill in trenches parallel to roadways, driveways or other
pavements from the top of the bedding to a depth below the ground surface
equal to the distance between the inner face of the trench and the near
edge of the pavement.

Pay Schedule for Backfilling and Concrete Encasement. Payment for select
fill material ordered by the Engineer will be as shown in the Proposal
using the payline width of trench schedule following to calculate the
volumes.
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PAY SCHEDULE FOR BACKFILLING
AND CONCRETE ENCASEMENT

Concrete
Backfilling Encasement
Inside Diameter Payline Width of Pay Volumes
of Pipe {inches) Trench (inches) (cubic feet per foot)

8 28 3.70
10 28 3.86
12 28 3.98
15 32 4.89
18 35 5.63
21 39 6.61
24 42 7.39
27 45 8.18
30 49 9.30
33 . 53 10.53
36 56 11.43
42 63 13.38
48 70 15.67
54 77 18.15
60 84 20.73
66 91 23.45
72 98 26.37

(e)

Backfill Placement. All excavation shall be backfilled to the original
surface of the ground or to such other grades as may be shown or directed.
Before backfilling is begun, the excavation shall be cleared of all rubbish,
refuse and other materials which might cause later settlement or damage.

When used as backfill, the selected fill material shall be placed in uni-
form layers not greater than nine (9) inches in loose thickness and mechan-
ically compacted to not less than 75 percent of relative density as
determined by ASTM Des: 2049. Should aftersettlement occur, the Contractor
shall scarify the surface of the fill and place additional selected fill
material in the same manner as herein described so that the surface ele-
vation conforms to that shown on the Plans. No additional compensation
shall be allowed for repairing filled areas where aftersettlement has
occurred.

Where selected fill material or handplaced backfill are not specified or
required, suitable job-excavated material or other backfill approved by the
Engineer shall be placed in 1lifts not exceeding 12 inches in loose
thickness. The backfill shall be consolidated by spading, tamping or
jetting (where soil is suitable as determined by the Engineer) to insure
complete filling of the excavation. The top of the trench shall be mounded
approximately 12 inches to allow for consolidation of the backfill.

The excavated space around and above underground structures, tunnels,
conduits and pipes not filled with bedding and where select fill backfill
is not shown or specified may be backfilled by machine.

Backfilling work shall be done in such a way as to prevent dropping of

material directly on top of any conduit or pipe through any great vertical
distance. In no case shall backfilling material from a bucket be allowed
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to fall directly on a structure or pipe and in all cases, the bucket shall
be lowered so that the shock of falling earth will not cause damage.

Lumps shall be broken up and if there are any stones, pieces of crushed
rock or lumps which cannot be readily broken up, they shall be distributed
throughout the mass so that all interstices are solidly filled with fine
material. No frozen material shall be used for backfilling.

Article 3 Jacking, Tunneling and Tunnel Linings

T.5. 3:1 Scope

The work under this section comsists of furnishing all materials, accessories,
equipment, tools, transportation, services, labor and performing all operations
necessary to drive the tunnel and sufficiently secure tunnel walls. This
section also includes the jacking of a casing pipe if this method is allowed on
the Flans.

This section does not include the laying of the sewer pipe in the completed
tunnel .

T.S5. 3:2 Jacking

(a) General. The Contractor shall have the option of constructing the proposed
sewer work in the tunnel by mining and jacking, except as specifically
otherwise noted on the Plans or in the Contract Documents. Where jacking
is used, all operations and materials shall conform to the regulations of
the agency having jurisdiction over the crossing, e.g. Highway Department,
Railroad Company. :

Except as otherwise required by the terms of any permit issued by the
Highway Department, Railrocad Company or other agency having jurisdiction,
the jacking operation shall consist of pushing a reinforced concrete
carrier pipe through the subsurface material while excavation is con-
corrently carried on at the forward emnd of the pipe (tunnel face) and
excavation material removed through the interior of the pipe.

(b) Procedure. The work shall include providing adequate jacking pits, jacks
and all facilities and equipment necessary for installing the casing pipe
at the proper elevation enabling the sewer pipe to be installed at the
correct elevation.

Bituminous joint compound for reinforced concrete casing pipe shall be
durable plastic coal-tar bituminous binder or compound that will adhere to
the concrete surface and form a watertight fit or seal between the surfaces
when coated with the same binder or compound and pressed together during
the installation.

The jacking pit shall be of adequate length to provide room for the jacking
frame, the jacking head, the reaction blocks, the jacks, auger rig and the
jacking pipe. The pit shall be sufficiently wide to allow ample working
space on each side of the jacking frame. The depth of the pit shall be
such that the invert of the pipe, when placed on the guide frame, will be
at the elevation desired for the completed line. The pit shall be tightly
sheeted and kept dry at all times.

The jacking frame shall be designed so that it applies a uniform pressure
over the entire pipe wall area of the pipe to be jacked.
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The reaction blocks shall be adequately designed to carry the thrust of the
jacks to the soil without excessive soil deflection and in such a manner as
to avoid any disturbance of adjacent structures or utilities. Adequate
protective railings shall be provided at the top of the pit at all times.

Hydraulic jacks shall be used in the jacking operation and extreme care
shall be taken to hold the pipe to exact line and grade. Excavation at the
heading shall be advanced manually or with an auger and shall not exceed
one foot ahead of the casing pipe.

Subsequent to completion of each mining and jacking operation, all voids
outside the sewer structure shall be completely filled with concrete grout
applied under pressure through grout holes cast in the pipe wall. Such
grout holes shall be provided in sufficient number to insure complete
filling of all exterior voids.

. 3:3 Tunneling

(b)

(c)

(d)

General. Excavation in tunnel shall include the lossening, loading, re-
moving and disposing in the specified manner of all materials, wet or dry,

necessary to be removed for purposes of comstruction, the furnishing,

placing and maintaining of all sheeting, bracing and lining, dewatering,
the protection of existing structures and utilities from injury, the pro-
tection and repair of street surfaces and sidewalks and all incidental and
collateral work necessary to complete the tunnel as specified.

Shafts. The Contractor shall make all arrangements necessary for the
location, construction and operations of the shafts. In case the shafts
are located in streets or other highways, they shall be so constructed as
to size and arrangement as to avoid unnecessary hindrance to traffic.
Shafts shall be located to avoid disturbing existing subsurface structures.

The shaft shall be constructed of proper size and shape and in no case less
than 12 feet in diameter and shall be suitably equipped to allow the work
to be carried on expeditiously.

Upon the completion of the work, the Contractor shall remove any concrete
ordered removed by the Engineer, and shall completely backfill all shafts,
drifts and tunnels not part of the finished work.

Steel bracing and tight wood or steel lagging or steel linmer plates shall
be used on all shafts. In the tunnel construction, steel liner plates or
steel lagging plates with steel ribs on approved spacing will be used as
shown, specified or directed. The electrical service buildings may be
constructed of either wood, steel or other material which, in the opinion
of the Engineer, is acceptable.

Ventilation. An adequate ventilation system shall be provided to properly
ventilate all sections of the tunnel in a manner satisfactory to the
Engineer. The ventilating system shall provide a minimum of 200 cfm of air
for each man in the tunnel.

Excavating Tunnel. The tunnel shall be excavated and trimmed to such size
and shape as will allow the placing of the full masonry section of the
sewer after all lining is in place, as shown on the Plans.
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The Contractor shall so excavate the tunnel and support the surrounding
earth that no movement of the earth over or adjacent to the work shall
occur at any time and at no time will there be more than five (5) feet,
measured horizontally, unsupported by bracing as approved by the Engineer.

In case any movement of the earth over or adjacent to the work occurs, due
to unforseen conditions or otherwise, the Engineer may order any or all
work under the Contract stopped, except that which assists in making the
work secure and in preventing further movement of the ground over or ad-
jacent to the work. The Contractor shall resume tunneling at the place at
which movement of the earth over or adjacent to the work has occurred only
when he has taken all necessary precautions to prevent further movement in
the opinion of the Engineer.

The Engineer will keep a record of the elevation of all sewer, water and
utility lines to detect any settlement of or damage to such utilities, and
the Contractor shall immediately perform such work or make such arrange-
ments as will restore any such damaged utilities and will insure against
further settlement or damage, upon verbal notification from the Engineer.

The Contractor shall at all times keep available near each heading
sufficient breasting and bracing to secure the heading against soil movement.

(e) Unauthorized Excavation and Grouting. Wherever excavation is performed
outside of the specified outside dimensions of the masonry section to allow
the placing of the sheeting, bracing or lining and whenever the Contractor
is allowed to excavate beyond the lines of the finished work for his con-
venience and whenever material outside of the specified outside dimensions
of the section, caves or breaks into the tunnel; then the Contractor,
without extra payment therefore, shall completely fill the remaining space,
outside of the lines of the finished work with concrete of the quality
specified for the sewer section or 3/8 inch pea gravel and grout, as
approved by the Engineer.

In case it is found desirable or necessary to go to an additional depth
below the bottom of the structure to provide proper bearing for the masonry,
the excavation shall be carried to such additional depth as the Engineer
may direct. Additional excavation so ordered and concrete ordered for
filling such additional excavation will be paid for at the respective unit
prices herein specified for additional excavation and additional concrete.

All excavated material shall be removed from the site of the work as soon
as excavated and shall be disposed of by the Contractor without additiocnal
charge therefore in disposal areas obtained by him.

(£) Tunnel Lining and Bracing. All shaft and tunnel excavation shall be ade-
quately lined and braced with steel ribs and steel spreaders with bolted
steel liner plates and the cost of all such work shall be included in the
Contract unit price for sewer.

All costs resulting from the use of compressed air by the Contractor for
the construction of all or any of the sewer shall be included in the Con-
tract unit price item for sewer. If the sewer is constructed with com-
pressed air, only steel liner plates or steel rib with steel lagging plates
will be permitted.
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The tunnel lining shall be designed and arranged for expansion against the
tunnel wall immediately after placing. The lining shall be fully placed
around the entire periphery of the circular sewer section.

Tunnel support ribs shall be segmental and shall be arranged for the in-
sertion of steel filler pieces between the segments when the ribs are
jacked against the tunnel wall. Rib segments shall be bolted or welded
together following insertion of the steel filler pieces. Ribs shall be
spaced at a maximum of four (4) feet center to center or at a lesser
spacing, as necessary, in order to adequately brace and shore up the mined-
out tunnel.

Steel ribs as herein specified shall consist of a welded assembly of steel
ribs with butt plates, foot plates and accessories for joining at the butt
plates. No rib section smaller than W4x13 meeting the requirements of ASTM
Des:A 36 shall be used.

Steel lagging plates shall be arranged for installation behind the ribs
with steel spreaders between the ribs. The size of the steel spreaders
shall be no less than the minimum specified for the rib section. AIl steel
lagging shall be not less than 1/8 inch thick.

Bolted steel liner plates shall be designed to carry the full overburden
load, but in no case, less than a load of 2,500 psf on the horizontal
projected area of the tunnel liner. The Iiner plates shall be fabricated
from hot rolled carbon steel plates or sheets ‘having a minimum yield
strength of 28,000 psi and a minimum ultimate strength of 42,000 psi. All
liner plate sections shall be not less than 1/8 inch thick.

The steel tunnel liner plates or steel lagging shall be designed for in-
sertion of filler pieces or other method of closure subject to the approval
of the Engineer, to prevent material from entering the tunnel when the
lining is expanded.

Steel bolts and nuts shall conform to ASTM Des:A 307 for liner plates
lighter than 5 gauge. For plates heavier thanm 5 gauge, bolts shall conform
to ASTM Des:A 449.

A drawing showing the method and sizes of lining and bracing proposed and
the method proposed for expanding the ribs shall be submitted to and
approved by the Engineer before the necessary materials or equipment are
ordered by the Contractor.

Special care shall be exercised to insure that full bearing is obtained
between the tunnel lining and the earth. Each tunnel support rib shall be
expanded as soon as practical after the heading is advanced. Not more than
one rib shall be unexpanded at any time.

The Contractor shall, at all times, keep available near each heading suf-
ficient breasting and bracing to secure the heading against soil movement.

Shafts shall not be constructed in locations which will interfere with the
normal operations of business and commercial establishments.

All the work required to construct, maintain, operate and backfill the
shaft, shafts, emergency exits, if required, and connecting tunnel between
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(g)

the emergency exits and the sewer to be built under the Contract and
openings for standard and drop manholes and connecting sewers or structures
shall be included in the Contract unit price for sewer.

The cost of protection and restoration of all structures and surface areas
due to the construction of the tunnel and shafts shall be included in the
unit price for sewer,

Work Under Compressed Air. If the Contractor chooses to use compressed air
as an aid in his operation, its use shall be in accordance with the re-
quirements of this section.

The Contractor shall furnish, in advance to the Engineer for his approval,
complete information concerning all compressed air equipment to be
installed. This information shall include all compressor units, piping,
controlling valves, air locks, bulkhead walls, gauges and all other appur-
tenances.

Duplicate system of air compressors, piping, controlling wvalves and all
other appurtenances to supply air to working chambers shall be installed.
Each system shall be of sufficient size to supply the normal demand of air
and shall be entirely independent of other systems.

If electric power is used, two independent sources of supply satisfactory
to the Engineer shall be furnished by the Contractor for his plant and all
necessary protective equipment ordered by the Engineer shall be installed
and maintained in a satisfactory operating condition.

If duplicate sources of power are not available, the Engineer may grant the
Contractor permission to use a gasoline or diesel engine for the generation
of power in lieu of one source of supply.

Each line supplying air to the working chamber shall be equipped with a
pressure reducing valve of an approved type. Each working chamber shall be
equipped with a sufficient number of relief valves, pressure recording
gauges and other appurtenances to insure a constant pressure in the chamber.
Air locks, other than emergency locks, shall be of the horizontal type and
shall be equipped with proper valves so that the lock may be operated from
within and without. Each locked door shall be equipped with a glass bulls-
eye not less than three (3) inches in diameter. Adequate signaling devices
for the operation of the lock shall be installed at each lock. A signal
system, composed of a siren operated from a mercoid switch which is actu-
ated by a reduction in pressure shall be furnished and installed by the
Contractor as directed by the Engineer. Air supplied to the working chamber
shall be of proper temperature and shall contain no objectionable substance.

The Contractor shall not use any combustible materials for preventing
leakage of the compressed air.

If air pressures over 15 pounds are used, all necessary safeguards shall be
furnished by the Contractor, including a medical lock with a physician in
attendance at all times when the men are working, stage decompression
facilities and all other items necessary for the safety of the men, as
ordered by the Engineer.
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(h)

The Contractor, if ordered by the Engineer, shall provide and install an
emergency lock and exit to the surface of the ground in each heading. Each
emergency lock shall be of a type and design approved by the Engineer and
its location, construction, maintenance, operation and removal shall at all
times be subject to the approval of the Engineer and allow passage to or
from the tunnel at all times. The Contractor shall submit to the Engineer
for approval complete drawings of the emergency locks he proposes to use at
least 30 days before they are required on the work. The emergency locks
shall be large enough to allow the exit of all men in the heading at any
time.

An emergency exit shall be provided adjacent to each main shaft, in a
separate shaft comnecting with the tunnel on each side of the main shaft,
and equipped with a metal circular stairway of not less than six (6) feet
in diameter, properly lighted.

Safety. Every reasonable and proper precaution shall be taken by the Con-
tractor to insure the safety of the work and employed personnel, the public
and adjacent property whether publicly or privately owned. The Contractor
shall provide any equipment or material, execute and/or perform any work
and shall conduct his whole operation as required to promote and be con-
sistent with the utmost safety on the project. He shall immediately comply
with any directions or instructions given him by the Engineer as regards to
safety measures, but his compliance therewith shall in no way relieve the
Contractor of his sole and final responsibility for the safety of lives,
work and property.

When directed by the Engineer, the Contractor shall employ the services of
2 competent safety engineer whose qualifications have been certified by the
U.S. Bureau of Mines and shall assign him to the tumnel work for such
period of time as may be determined as necessary by the Engineer.

The Contractor shall comply with all applicable regulations of the OSHA for
tunneling work.

Article 4 Surface Restoration

T.5. 4:1 Scope

The work covered in Article 4 comsists of furnishing all materials, accessories,
equipment, tools, transportation, services, labor and performing all operations
required for the completion of seeding, sodding, pavement replacement and other
surface restoration work called for in the Plans and/or Specifications for the
project.

T.S. 4:2 Seeding and Sodding

(a)

(b)

General. Also included under Seeding and Sodding are the fine grading of
the areas disturbed, furnishing and placing topsoil, fertilizer and seed or
sod (whichever is called for on the Plans and/or Contract Documents, or as
directed by the Engineer), and maintaining all planted or sodded areas as
specified herein, until acceptance of the work. All areas shall be
replaced to fimal grade of * 1" of original grade.

Time. Seeding or sodding will not be permitted until at least one month's

time has elapsed after trenches have been completely backfilled as
specified.
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(c)

(d)

(e)

(£)

Topsoil. Topsoil shall be a natural workable loamy soil, rich in organic
matter, without admixture of subsoil or any material toxic to plant growth.
It shall be free from roots, sticks, hard clay, weeds, brush, stones or
other litter or waste products and shall have demonstrated, in its original
location, the ability to grow healthy grass. The Contractor shall replace
a minimum of 4" of topsoil.

All topsoil shall contain not less than 15 parts per million of available
nitrates, three (3) parts per million of available phosporus, 15 parts per
million of potash and shall have a pH of not less than 6.0 nor more than
7.2 at a depth of 8 inches below the surface of the field from which it is
removed. Topsoil shall not be delivered when it contains enough moisture
so that it can be packed or squeezed into a ball.

The location from which the topsoil is to be obtained shall be approved by
the Engineer prior to its removal. A sample of the topsoil proposed to be
used shall be submitted to the Engineer in a glass container of at least
one quart capacity, completely filled. When requested by the Engineer, the
Contractor shall furnish a chemical and mechanical analysis of the topsoil
by an approved testing laboratory.

Fertilizer. All fertilizer used for lawn areas shall be a commercial
mixture providing a complete plant food and containing nitrogen, phosphorus
and potash in the proportions of 10 percent water soluble nitrogen, 8
percent available phosporus and 6 percent water soluble potash or in other
similar proportions approved by the Engineer. The Contractor shall obtain
approval by the Engineer of the fertilizer proposed to be used before
delivery of the fertilizer to the site, and when requested by the Engineer,
shall furnish a certified analysis of the fertilizer.

Seeding. All ground surfaces which were originally covered by vegetation

must be seeded unless otherwise shown, specified or directed. The seeds
used will be of a variety similar to the grasses found in the area. The
seeds used will be free from the seed of noxious weeds and undesirable
vegetation. It will be pure live seed capable of 80% germination and sown
at the rate of 75 to 100 lbs. per acre. Sowing will take place at a time
conducive to optimum percent germination.

Sodding. Sod shall be used where shown on the Plans, specified or directed
by the Engineer.

The sod used shall be native to the locality of the work. It shall be well
rooted Kentucky Blue Grass or other good quality lawn grasses approved by
the Engineer. FEach piece of sod shall be well covered with turf grass,
shall be free from noxious weeds and other objectionable plants and shall
not contain substances injurious to growth. The grass shall be cut to a
length of not less than two (2) inches, nor more than four (4) inches
before the sod is lifted. The consistency of the adherent soil shall be
such that it will not break, crumble or tear during handling and placing of
the sod.

The sod shall be cut in strips of 18 inches wide by not less than three (3)
feet long and not less than one (1) inch thick.

Sod, which has been cut, shall be protected from exposure to the sun and
wind and from freezing. Any sod which has been cut more than 36 hours
shall not be used without the approval of the Engineer.
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The sod shall be delivered to the site in such a condition that it has not
discolored or shown any sign of deterioration due to the time elapse or
other cause since cutting and delivery at the site. The sod shall be laid
not later than eight (8) hours after delivery to the site unless otherwise
approved by the Engineer.

The subgrade of all lawn areas shall be fine graded to the satisfaction of
the Engineer and topsoil shall be spread over the lawn area to a uniform
depth and density. The soil shall be uniformly compacted by a light hand
roller weighing between 250 and 750 pounds to a depth of not less than six
(6) inches for all areas to be sodded. When finished, the surface shall
conform to the established finished grade, without irregularities, and
shall have a smooth pulverized surface at the time of sodding. Topsoil for
the sod bed of an area shall not be spread until all construction in that
area has been completed.

Fertilizer having an analysis of 10-8-6, as specified, shall be spread
uniformly by a mechanical spreader on the area to be sodded at the rate of
30 pounds per 1,000 square feet. Fertilizer approved by the Engineer and
having a different analysis shall be applied at such a rate that each 1,000
square feet of the area to be sodded shall receive a combined total of 7.2
pounds of water soluble nitrogen, available phosphorus and water soluble
potash. Fertilizer shall be spread during sod bed preparation and thor-
oughly worked intoc the top three (3) inches of the topsoil layer.

All lawn areas disturbed by the construction shall be sodded as specified.

Prior to placing of sod, the ground surface of areas to be sodded shall be
prepared as specified. It shall be moist and in a workable condition.

Sodding shall be done at a time approved by the Engineer. Sod shall not be
placed when the sod or ground surface is frozen or in extremely hot or dry
weather.

The sod shall be placed on the prepared surface with the edges in close
contact. Successive pieces shall be neatly matched and all joints shall be
staggered. VWhere edges and ends of the sod are exposed, the sod shall he
turned into the ground surface and a thin layer of compacted topsoil shall
be placed over the edges and ends.

On slopes, starting at the bottom of the slope, the sod shall be placed
with the longer dimension parallel to the contours of the ground. Where
the sod may be displaced during sodding operations the workmen shall work
from ladders or treaded planks.

On all slopes of 1% horizontal to 1 vertical or steeper and in other cases
when considered necessary by the Engineer, sod shall be staked with not
less than six (6) stakes per square yard with at least one (1) stake for
each piece of sod. Stakes shall be of lath or similar material, pointed
and driven with the flat side against the slope, about 10 inches into the
ground leaving approximately 1/2 inch projecting above the surface of the
sod.

The sod shall be compacted by tamping lightly so that it will become incor-

porated with the ground surface and insure tight joints between adjacent
pieces. As soon as the sod has been placed it shall be saturated with
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(g)

water. Additional water shall be applied daily for a period of not less
than two weeks or for a longer period if deemed necessary by the Engineer.
When directed by the Engineer, any defective sod or unsatisfactory work
shall be removed and replaced by the Contractor and no additional payment
will be made therefore.

Watering. The Contractor shall be responsible for watering all seeded or
sodded areas for a period of time sufficient for the new seed or sod to
remain green and healthy as ruled by the Engineer. The Contractor is
responsible for furnishing all water, equipment and labor necessary to
accomplish this,

. 4:3 Pavement Restoration

(b)

(c)

General. The various street surfaces disturbed, damaged or destroyed
during the performance of the work under the Contract shall be restored
and maintained as shown, specified and directed. Included in this classi-
fication are pavement surfaces of all types, pavement bases, gutters and
curbs, alleys, driveways and sidewalks. All work in accordance to laws
of local jurisdiction.

The quality of workmanship and materials used in the restoration shall
produce a street surface equal to or better than the condition before the
work began.

Service boxes, manhole frames and covers, and similar structures not con-
forming to the new work shall be set to established grade at the Con-
tractor's expense.

All Portland cement and asphaltic concrete pavements shall be removed in
rectangular sections with sawed vertical cuts, or to existing joints, as
directed by the Engineer. Where reinforced concrete pavement is removed,
one foot of existing reinforcement on each side of the excavation shall be
left exposed and tied to the replaced reinforcing steel.

Time. Permanent restoration of pavement surfaces will not be permitted
until at least month’'s time has elapsed after trenches have been completely
backfilled as specified. A schedule of restoration of the pavement sur-
faces shall be worked out by the Contractor and approved by the Engineer.
The schedule shall be adhered to unless subsequent changes are approved by
the Engineer.

Temporary Restoration. Upon completion of backfilling, the street or
sidewalk surface damaged or destroyed shall be promptly placed in condition
for safe temporary use. Temporary work shall be maintained in a suitable
and safe condition for traffic until the permanent pavement is laid. This
includes snow removal.

Pavement surfaces, damaged or destroyed, shall be temporarily restored by
placing on a prepared subgrade, to proper line and grade, a layer of com-
pacted gravel or crushed stone which shall have a thickness after com-
paction equal to the thickness of the base disturbed or removed which shall
be replaced plus the thickness of the permanent type of pavement to be
replaced, but in no case less than six (6) inches. The material shall be
compacted by rolling or tamping until thoroughly keyed and maximum density
is developed. Where the existing pavement has a dust-free wearing surface,
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(d)

(e)

the temporary pavement shall be finished with a suitable grade of asphalt
and sand to provide a temporary wearing course and to eliminate dust
nuisance.

Curbs, where possible, shall be temporarily reset in their place as part of
the work of temporary restoration of pavement.

Damaged or destroyed sidewalks shall be temporarily restored immediately
upon the placing of the backfill by placing a compacted layer of fine
crushed limestone, choked with limestone screenings, which shall have a
minimum thickness of three (3) inches to the existing sidewalk grade.

The temporary pavement shall be maintained and all holes and depressions
filled until the permanent pavement is placed.

Preparation of Subgrade. The preparation of the subgrade shall consist of
bringing the area to be replaced to a subgrade conforming to the required
grade and cross section, of uniform density, ready to receive the temporary
pavement. This is to be accomplished by excavating or backfilling as
needed, shaping, watering as required, or permitting to dry to proper
consistency and rolling the entire area with an approved self-propelled
roller weighing not less than eight (8) tons. Shaping and rolling shall be
continued until the subgrade has been properly prepared and shows that no
further compaction of any practical benefit would result from continued
rolling. The subgrade shall be tested as to cross section, crown and
elevation. After being properly prepared, it shall be so maintained until
the temporary pavement is constructed. A completed subgrade shall be
maintained sufficiently in advance of the temporary paving operations to
permit proper control. Any part of the subgrade area not accessible to the
roller shall be thoroughly compacted by hand or mechanical compaction in a
manner acceptable to the Engineer.

Permanent Restoration. Permanent restoration of pavement shall be pavement
of the same type as that removed or damaged. The top finished grade of
permanent pavement replacement shall conform to the grade of existing
adjacent pavement.

1f the existing type of pavement is classified as gravel or cinder pavement,
the temporary restoration shall be reworked and completed and left in a
condition at least equivalent to the existing pavement.

Four (4) inches of compacted gravel or crushed stone, or greater thickness
to conform to the adjacent existing base, shall be placed as a base under
all portland cement concrete pavements. The temporary pavement may he
reworked as required to provide the base course for the permanent pavement.

Portland cement concrete pavement shall be a minimum of eight (8) inches
thick and shall conform to the Illinois Division of Highways Specification
for Portland Cement Concrete Pavement. Reinforcing shall conform to the
Illinois Standard Design for Pavement Fabric Type A or B except as other-
wise shown, specified or directed. Existing longitudinal joint dowels may
be preserved and reused with the permission of the Engineer.

Bituminous aggregate mixture base course, conforming to the Illinois Divi-
sion of Highways Specification for Bituminous Aggregate Mixture Base Course,
shall be placed as a base under all asphalt surfaced streets and highways.
Major thoroughfares and highways shall have a minimum of seven (7) inches
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compacted thickness laid in two equal lifts. Secondary and residential
streets shall have a minimum of five (5) inches compacted thickness laid in
one lift.

The surface course for asphalt surfaced streets and highways shall conform
to the requirements of Section 405 of the Illinois Division of Highways
Specification. The coarse aggregate shall be Gradation No. CAl15 or CAl6.
Major thoroughfares and highways shall have a minimum surface course of
three (3) inches compacted thickness laid in two equal lifts. Secondary
and residential streets shall have a minimum surface course of 1% dinches
compacted thickness laid in one lift.

Construction methods, equipment and dates for permanent restoration of
portland cement concrete pavement, bituminous aggregate mixture base course
and asphaltic surface course shall conform to all applicable requirements
of the Illinois Division of Highways Specifications.

All permanent restoration of street curb and gutter shall be of the same
type and thickness as the curb and gutter which abuts. The grade of the
restored curb and gutter shall conform with the grade of the existing
adjacent curb and gutter. Concrete used for curbs, gutter, sidewalk and
all surface pavements shall be class "A".

All permanent restoration of driveways and sidewalks shall conform to the
manner of construction as originally placed and to the lines and grades as
given by the Engineer. No patching of concrete driveway areas will be
allowed between joints or dummy joints.

Where sidewalks are replaced, the replacement shall be the full width of
the walk and minimum lengths shall be 60 inches. All replaced walk shall
be five (5) inches thick, except at driveways where it shall be six (6)
inches thick. The new walk shall slope 1/2 inch per foot across the width
of the walk toward the street. Restoration of adjacent lawn is incidental
to sidewalk replacement.

Article 5 Concrete and Reinforcing Steel

T.5. 5:1 Scope

The work covered in Article 5 comsists of furnishing all materials, accessories,
equipment, tools, transportation, services, labor and performing all operations
in connection with the installation of concrete work complete in place, in
strict accordance with these specifications and applicable drawings and subject
to the terms and conditions of the Contract.

T.S. 5:2 Concrete Materials
(a) General. The materials covered herein are cement, sand, crushed stone,
gravel and water for use in concrete, grout, mortar and plaster.

(b) Cement. Cement used on the work shall be either air-entraining portland
Ccement or standard portland cement and shall be a domestic product approved
by the Engineer before the cement is ordered. If standard portland cement,
ASTM Des:C 150 Type II is used, an air-entraining agent meeting the re-
quirements of ASTM Des:C 260 shall be added to the concrete at the time of
mixing in an amount sufficient to produce from 4 to 6 percent entrained air
in the concrete. Air-entraining cement shall meet the requirements of ASTM
Des:C 150 Type IIA.
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(¢)

High-Early Strength Cement. In case high-early strength cement is used in
any special part of the work, it shall be a true portland cement with no
chemicals or other substances added to expedite hardening and shall be of a
brand approved by the Engineer. The cement shall meet the requirements of
ASTM Des:C 150 Type III. High~early strength cement shall be used only
with the approval of the Engineer.

(d) Delivery and Storage of Cement. Cement shall be delivered in strong,
well-made bags, plainly marked with brand, name of manufacturer and net
weight. Cement shall be stored in a weather tight building having a wooden
floor raised above ground and shall be protected from dampness. Cement
which has deteriorated shall not be used.

(e) Admixtures. Air-entraining agents shall conform to ASTM Des:C 260. The
use of other admixtures will be permitted only upon the approval of the
Engineer.

(f) Fine Aggregate. Fine aggregate shall be clean, sharp particles of river
sand conforming to the graduation requirements set out below:

Sieve Designation
(U.S. Standard Scale Mesh) Percent Passing
3/8 inch 100
No. 4 95-100
No. 8 80-100
No. 16 50--85
No. 30 25--60
No. 50 10--30
No. 100 2--10

(g) Coarse Aggregate. Coarse aggregate shall be crushed stone or crushed
gravel and shall be well graded from fine to coarse within the limits of
the graduation set out below. The following graduation shall apply for all
classes of concrete:

Sieve Designation
(U.S. Standard Scale Mesh) Percent Passing
1-1/2 inch 100
1 inch 95-100
1/2 inch 26--60
No. 4 0--10
No. 8 0---5

(h) Water. Water used in mixing concrete shall be clean and shall not contain
deleterious amounts of acids, alkalies or organic materials. All water
shall be furnished from sources approved by the Engineer. River water
shall not be used.

T.8. 5:3 Concrete

(a) General. Concrete shall be divided into two classes, classified according

to their compressive strengths. These classes of concrete mixtures will be
referred to as Class "A" and Class "B".

Class "A" concrete shall be used for general concrete work, including all

steel reinforced structural elements of buildings, tanks, appurtenant
structures and pavements of all types.
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(b)

(c)

(d)

(e)

Class "B" concrete may be used for fill concrete, non-reinforced concrete
cradles and other areas where high strengths or high durability are not
necessary.

Concrete Strength and Proportion. Concrete of the classes required shall
be proportioned in such a manner as to give the following tabulated minimum
strength and shall not exceed the listed maximum water content.

Compressive Maximum Water-Cement Ratio
Class Strength Gallons/Bag
of P.S.I. at
Concrete 28 days Non-Air-Entrained Air-Entrained
Class A 3750 6.00 5.25
Class B 2500 7.25 6.50

Moisture Content of Aggregates. The quantity of water contained in the
aggregate shall be determined from time to time as required by the Engineer
and this quantity shall be deducted from the water added at the mixer, but
no change shall be made in the water-cement ratio.

The quantity of water used in each batch shall be the total quantity,
including the moisture contained in the aggregate.

Consistency. Proportions of ingredients shall be varied to secure the
desired concrete consistencies when tested in accordance with ASTM Des:C
143, conforming to the following slump requirements.

Minimum and Maximum Slump

In Inches.
Concrete
Thickness Class A Class B
8 inches or less 3 to 4 2 to &4

Over 8 inches 2 to 4 1% to 3

In all cases the proportions of aggregates for concrete shall be such as to
produce mixtures which will work readily into the corners and angles of the
forms and around reinforcement, without permitting the segregation of
materials or the collection of free water on the surface.

Field Test. During the progress of the work, a reasonable number of test
cylinders shall be made and stored in accordance with ASTM Des:C 31 and
shall be tested in accordance with ASTM Des:C 39. Each test shall consist
of four (4) cylinders, two laboratory control cylinders to be tested at
seven (7) days and one field control cylinder to be tested at 28 days, If
one of the seven-day cylinders is not satisfactory, the fourth cylinder, a
laboratory control cylinder, shall be tested at seven (7) days. Otherwise,
the fourth cylinder will be tested at 28 days.

The Contractor shall furnish necessary labor and materials and shall assist
the Engineer, if required, in making concrete test cylinders.

The average strength of all the cylinders shall be equal to or greater than
the strengths specified and at least 90 percent of all the tests shall
indicate a strength equal to or greater than the strength specified. In
cases where the strength of the test cylinders for any portion of the
structure falls below the requirements specified herein, the Engineer may
order a change in the mix or water content for the remaining portion of the
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(g)

work, and may require the Contractor to secure test specimens of the
hardened concrete represented by these cylinders. The number of test
specimens required to be taken shall be the same as the number of test
cylinders made during the pour. Specimens shall be secured and tested in
accordance with ASTM Des:C 42. If the specimen tests further substantiate
that the concrete represented by the cylinders and specimens is below the
strength requirements specified herein, the Engineer may order such con-
crete removed and rebuilt at the expense of the Contractor.

Ready-Mixed Concrete. Ready-mixed concrete shall be mixed and delivered in
accordance with the requirements set forth in ASTM Des:C 94 and subject to
all provisions herein relative to materials, strength, proportioning,
consistency, measurement and mixing.

The rate of delivery of the mixed concrete shall be such that the interval
between placing of successive batches shall not exceed 45 minutes. The
elapsed time between the introduction of mixing water to the cement and
aggregates and depositing concrete in the work shall not exceed one hour.

Forms. Forms shall conform to shape, lines and dimensions of the member as
shown on the Plans. They shall be substantial, properly braced, tied
together so as to maintain position and shape and to resist all pressures
to which they may be subjected. Forms shall be sufficiently tight to
prevent leakage of mortar. The size and spacing of studs and wales shall
be determined by the nature of the work and the height to which concrete is
placed. In all cases, wales shall be doubled and the size of studs and
wales used shall not be less than 2 by 4 inches. Joints shall be snug and
shall occur at the designated locations only. Horizontal joints shall be
level and vertical joints plumb.

The entire inside surfaces of forms shall be oiled with an approved form
oil or shall be thoroughly wetted just prior to placing concrete.

The Contractor shall be responsible for the adequacy of all forms and for
remedying any defects resulting from their use, nothwithstanding inspection
and prior approval by the Engineer.

. 5:4 Placing Concrete, Curing and Miscellaneous

General. Concrete shall be placed only in forms which have been approved
by the Engineer and in his presence.

After mixing, concrete shall be transported rapidly to the place of deposit.
Concreting operations shall be continuous until the section, panel or
scheduled placement is completed.

Concrete may be conveyed in buckets, buggies, chutes or other approved
means. Apparatus used for conveying concrete shall be flushed thoroughly
with water before and after each run. The point of delivery of concrete
shall be as close to the work as possible and in no case more than 8 feet
from the point of final deposit in the horizontal direction. Rehandling of
concrete will not be permitted.

Concrete shall be deposited level in layers not to exceed 18 inches and in
a manner to prevent segregation of the ingredients.
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(b)

(c)

(d)

Wall concrete shall be deposited through heavy duck canvas or galvanized
iron chutes equipped with suitable hopper heads. Chutes shall be of vari-
able lengths, so that the free fall of concrete shall not exceed three (3)
feet.

Freshly laid exposed concrete shall be protected in an approved manner
against damage from the elements and unavoidable construction operations.

Special care shall be taken to place the concrete against the forms, par-
ticularly in angles and corners, in order to prevent wvoids, pockets and
rough areas. The concrete shall be rodded and spaded in such a manner as
to work the coarse aggregate away from the forms, whether vibrators are
used or not. Every precauntion shall be taken to make all concrete masonry
solid, compact, watertight and smooth.

Cold Weather Requirements. If necessary to place concrete when the ambient
Lemperature is below 35° F., or below 40° F. when the temperature is fall-
ing at time of placement, the temperature of the comcrete when placed shall
not be less than 50° F nor more than 70° F. Heating of the mixing water
and/or aggregates will be required as necegsary to maintain the minimum
temperature of 50° F. and all methods and equipment for heating shall be
subject to approval of the Engineer. The aggregates shall be free from
ice, snow and frozen lumps before entering the mixer. The subgrade shall
be prepared and protected so that it will be free from frost when the
concrete is deposited. Concrete shall not be placed on a frozen subgrade.
Suitable covering and other means shall be provided for maintaining the
concrete at a temperature of at least 50° F. for not less than 72 hours
after placing and at a temperature above freezing for the remainder of the
curing period. Salt, chemicals and other foreign materials shall not be
mixed with the concrete to prevent freezing. Concrete placed when the
ambient temperature is above freezing, but which is subjected to freezing
temperatures before the expiration of the curing period, shall have suit-
able covering to provide protection at a temperature of at least 50° F. for
the first 72 hours and at a temperature above freezing for the remainder of
the curing period. Any concrete damaged by freezing shall be removed and
replaced at the expense of the Contractor.

Hot Weather Requirements. Concrete shall not be placed when its temper-
ature at the time of placement is above 90° F. Whenever the temperature of
the concrete is found to be above 90° F., mixing shall temporarily cease
and the aggregate shall be sprinkled and drained when necessary to reduce
the temperature to or below the specified limit, as well as to reduce
excessive absorption of water by the aggregate.

Curing of Concrete (Gemeral). Standard portland cement concrete surfaces
normally exposed to the atmosphere shall be protected against too rapid
drying by curing for a minimum period of seven (7) days. When daily aver-
age Llemperatures are above 70° F. similarly exposed high-early strength
concrete surfaces shall be cured for a minimum period of three (3) days.
When daily average temperatures are below 70° F, the curing period shall be
extended as directed by the Engineer. The curing period shall commence
immediately following the placing of the concrete. Curing shall be accom-
plished by a method approved by the Engineer. Should there be any delay in
the application of the method of curing used, the concrete shall be covered
with moistened burlap or kept wet by sprinkling.
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(e)

(£)

(g)

(h)

Under Water Requirements. Placing concrete in water will be permitted when
approved by the Engineer. Concrete deposited under water shall be care-
fully placed in a compacted mass in final position by a tremie or other
approved means and shall not be disturbed after deposited. Special effort
must be exercised to maintain still water at point of deposit. The con-
sistency of the concrete shall be carefully regulated to prevent segre-
gation of materials.

Construction Joints. Construction joints shall be made in the work at all
locations indicated on the drawings and at other locatioms when directed by
the Engineer to limit the extent of continuous concrete in one placement.
Concrete shall be placed continuously between construction joints so the
unit will be monolithic in construction. At least 48 hours shall elapse
between the casting of adjoining units unless this requirement is waived by
the Engineer. Joints not shown or specified shall be so located as to
least impair the strength and appearance of the work. Construction joints
in walls and footings shall be located as shown on the drawings. Except
where indicated on the drawings or otherwise specified, no jointing shall
be made in footings or foundation work without written approval. Placement
of concrete shall be at such rate that surface of concrete not carried to
joint levels will not have attained initial set before additional concrete
is placed thereon. To insure a level, straight joint in exposed vertical
surfaces a strip of dressed lumber may be tacked to the inside of the forms
at the comstruction joint. The concrete shall be poured to a point suffi-
ciently above the joint to provide for slump in the pour. The strip shall
be removed one hour after the concrete has been placed and any irregular-
ities in the joint line leveled off with a wood float and all laitance
removed.

Inserts and Sleeves. Pipes, anchor bolts, sleeves, steps, castings, bolts
and other inserts as shown on Plans or as directed shall be placed in
position as far as possible prior to the pouring of concrete and securely
braced to prevent movement during the placement of the concrete around
them.

Rubbed Finishes. The concrete wall exposed on the outside of any concrete
structure covered by these specifications shall be rubbed finish. It shall
be wetted and kept wet after pouring until forms are removed and until the
rubbing work in each section is completed. The surface of concrete shall
be rubbed with a carborundum or cement brick and water until all hollows,
lines, form marks and surplus materials are removed. Grout shall be used
in the rubbing process but plastering will not be permitted. Either elec-
tric or compressed air or hand tocls may be used. The surface shall be
rubbed until all marks are totally obliterated and a uniformly smooth
finish is obtained.

. 5:5 Expansion Joints for Concrete

General. Expansion joints of the types and sizes shown on the Plans and as
specified shall be placed in concrete structures as shown, specified or
required. Expansion joints shall be provided with a preformed filler, with
or without a sealer and barrier and with or without a waterstop. Water-
stops shall be of rubber or plastic.

The Contractor shall submit samples and specifications of the materials he
proposes to use.
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(b)

{c)

(d)

(e)

Rubber Waterstops. Rubber waterstops shall be of the molded or extruded
hollow bulb type, fabricated from a high grade, tread-type compound, either
G.R.S5. or natural rubber, equal to those made by Servicised Products Cor-
poration, the Gates Rubber Co. or equal. They shall have a total width of
nine (9) inches, a minimum thickness of 3/8 inch, a center bulb 1-1/2
inches in diameter with a 3/4 inch diameter cavity and solid end bulbs one
inch in diameter. The tensile strength shall be not less than 3,000 psi
and the Shore A durometer hardness shall lie between 60 and 70.

Splices shall be made in the manufacturer's plant, where possible. TField
splices shall be vulcanized. Cold splices using rubber cement with or
without a sleeve will not be permitted.

Plastic Waterstops. Plastic waterstops shall be made of extruded polyvinyl
chloride. No reclaimed plastic material shall be used in the manufacture
of the joints. They shall be nine (9) inches wide and not less than 1/8
inch thick at the narrowest point and not less than 3/16 inch thick immed-
iately adjacent to the center of the waterstop. The waterstops shall have
ribbed longitudinal strips with a U-shaped or hollow bulb center pleat.
The Shore A durometer hardness shall be between 80 and 95, the tensile
strength not less than 450 pounds per linear inch of joints and the speci-
fic gravity not more than 1.38.

In matters not covered herein, plastic waterstops shall meet the require-
ments of the latest specifications of the Society of the Plastics Industry,
Inc. for Polyvinyl Chloride Waterstops.

¥ield joints shall be made by thoroughly fusing the plastic with a hot
soldering iron or similar method recommended by the manufacturer in such a
manner as to cause little damage to the continuity of the ribbed strips as
possible.

Joint Filler. Joint filler shall be granulated cork premolded .into sheets
of the thickness shown on the Plans. The filler shall meet the require-
ments of ASTM Des:D 1752 Type III. '

Joint filler shall be placed against the completed portion of the work
before the concrete for the next section is poured and the filler shall be
securely held in place in a plane perpendicular to the wall or slab surface.
The filler shall extend through the thickness of the wall or slab, and
shall be flush with the finished surface except where a poured joint sealer
is required. In joints having a waterstop, the filler shall be fitted
accurately on each side of the waterstop to prevent the intrusion of
concrete.

Where a joint sealer is required, the filler shall completely fill the
joint to within one inch of the finished surface, or as otherwise shown on
the Plans.

Poured Joint Sealer. Where shown on the Plans or specified, expansion
joints shall be finished with a poured joint sealer. Where a neat, archi-
tectural finish is required, the sealer shall be PRC Corp. Rubber Caulk
(polyurethane), Gibson-Homans Co. Rubber Caulk (urethane) or equal. In
joints not exposed to view or where architectural appearance is not im-
portant, the joint shall be sealed with Rubber Caulk or, at the Con-
tractor's option, may be primed with Igas Primer and sealed with Igas Joint
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Sealer as made by the Sika Chemical Corporation, Passaic, New Jersey. Both
types of sealer shall be of the type and consistency recommended by the
manufacturer for the particular installation and shall be installed in
strict accordance with the manufacturer's directions.

(f) Asphalt Painted Joints. Asphalt painted joints, where shown on the Plans,
shall be made with homogeneous asphalt emulsion meeting the requirements of
AASHTO Des:M140, Type MS-2. The concrete surfaces shall be troweled smooth
and thoroughly cleaned before application of the asphalt. The asphalt
shall be applied with brushes or spray equipment at a rate of approximately
70 square feet per gallon to form a continuous, unbroken coating on the
concrete surface. The emulsion may be thinned with water as necessary for
proper application, but the above specified rate shall be based on the
unthinned material. The asphalt surface shall be protected from damage
until the concrete is poured over it and any damage shall be repaired
satisfactorily by the Contractor at his own expense. The asphalt coating
shall be applied only under such weather conditions as are approved by the
Engineer.

T.S5. 5:6 Grout and Mortar

Grout for grouting around tunnel linings and for other locations as specified or
directed shall be mixed in the proportions of one part portland cement to one
part of sand by volume.

Nonshrink .grout shall be mixed in the proportion of ome part portland cement to
one part sand by volume, to which shall be added a nonshrinking agent, "Embeco"
as manufactured by the Master Builders Company, Cleveland, Ohio, or Propak as
manufactured by Protex Industries, Denver, Colorado or equal. The nonshrinking
agent shall be added in the proportions recommended by the manufacturer for the
service intended.

Lean grout for backfilling the space surrounding the sewer sections in tunnels
or other areas as specified for directed shall be mixed in the proportion of one
part portland cement to twelve parts of sand, by volume.

Mortar for brick or concrete block masonry shall be composed of one part Type
ITA portland cement to one part of sand by volume. Sufficient water shall be
added to give the proper consistency. The mixture shall be thoroughly worked to
produce a uniform mortar with all particles of aggregate well coated.

T.5. 5:7 Steel Reinforcement

(a) General. Reinforcing steel bars to be embedded in concrete shall be of a
type approved by the Engineer. They shall be free from defects, kinks and
from bends that cannot be readily and fully straightened in the field.
Test certificates of the chemical and physical properties covering each
shipment shall be submitted for approval.

Reinforcing mesh shall be of the electrically welded type, with wires
arranged in rectangular patterns of the sizes shown or specified.

(b) Material. TUnless otherwise specified, reinforcing bars shall meet the
requirements of ASTM Des:A 615 Grade 40. Steel wire shall meet the re-
quirements of ASTM Des:A 185.

(c¢) Detailing. Completely detailed shop drawings and schedules shall be sub-
mitted by the Contractor for approval of the Engineer in accordance with
the requirements of the General Requirements hereof.
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(d)

(e)

(f)

(g)

The bars shall be supplied in lengths which will allow them to be conven-
iently placed in the work and provide sufficient lap at joints. Dowels of
proper length, size and shape shall be provided to tying walls, beams,

floors and the like, together where shown, specified or ordered.

Delivery. Reinforcing steel, as delivered to the work, shall be in
strongly tied bundles and each group of both bent and straight bars shall
be identified with a metal tag giving the identifying number corresponding
to the bar schedules and diagrams. All bars shall be properly stored in an
orderly manner, at least 12 inches off the ground and kept clean and pro-
tected from the weather, as directed by the Engineer, after delivery at the
site of the work.

Protection. Reinforcing steel shall be delivered without rust other than
such as may have accumulated during transportation to the work. It shall
at all times be fully protected from moisture, grease, dirt, mortar or
concrete. Before being placed in position, it shall be thoroughly cleaned
of all loose mill scale and rust and of any dirt, coatings or other mater-
ial that might reduce the bond. If there is a delay in depositing concrete
the steel shall be inspected and satisfactorily cleaned immediately before
the concrete is placed.

Workmanship--Bars. Bars shall be cut to required length and accurately
bent by approved methods before placing. Bars shall be bent in the shop
unless written approval of field bending is obtained from the Engineer. If
field bending is permitted, it shall be done only when the air temperature
where the bending operation is performed is above 30° F. All bars shall be
bent cold unless otherwise directed by the Engineer.

Stirrups and ties shall have a minimum inside radius of bend of 2-1/2 bar
diameters. All other bars shall have a minimum inside radius of bend of
3-bar diameters, except that #8 bars and larger shall have a minimum inside
radius of bend of 4-bar diameters.

The bars shall be placed in the exact positions and with the spacing shown
or directed and shall be securely fastened in position at intersections to
prevent displacement during the placing of the concrete. The bars shall be
fastened with annealed wire of not less than 18-gauge or other approved
devices. Spacing chairs of type approved by the Engineer shall be fur-
nished and properly placed to support and hold reinforcing bars in position
in all beams and slabs, including slabs poured directly on the subgrade.
Except where otherwise shown, splices in tension reinforcement shall be
lapped 30 diameters and splices in compression reinforcement shall be
lapped 27 diameters. Temperature bars shall have a minimum clear spacing
of 2-1/2 diameters. All bar splices shall be staggered, where possible.

On any section of the work where horizontal bars run further than the

length of the forms, the form or head against which the work ends shall be

perforated at the proper places to allow the bars to project through a
distance at least equal to the lap specified. The projecting ends, however
unless otherwise directed by the Engineer, shall be of different lengths so
that in no place will laps in adjoining bars in the same plane occur oppo-
site each other.

Workmanship~-Mesh. Reinforcing mesh shall be placed in the positions
shown, specified or required to fit the work. Suitable spacing chairs or
supports shall be furnished and placed to maintain the mesh in correct
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location. Where a flat surface of mesh is required, the mesh shall be
rolled or otherwise straightened to make a perfectly flat surface before
placing. The length of laps not indicated shall be approved by the
Engineer.

Concrete Cover for Reinforcing Steel. Reinforcing steel shall be placed

and held in position so that the concrete cover, as measured from the
surface of the bar, shall not be less than the following, except as other=-
wise shown, specified or directed:

Slabs:
3/4~inch, in general, top and bottom.
l-inch at top under earth fill.
1%-inch at surfaces troweled as floor finish.
%-inch on bottom for slabs over water or sewage.

Footings:
2%-inch at top of footings and bottom of footings bearing on concrete
working base.
%-inch above piles.
3-inch at bottom, sides and ends of footings and sides of pile caps.

Walls:
1%-inch in walls less than 12 inches thick.
2-inch in walls 12 inches or more in thickness.
Add %~inch for wall surfaces contacting water or sewage.

Beams and Girders:
1%-inch minimum for stirrup steel.
2-inch minimum to main longitudinal steel.

Columns:
2-inch, in general, to main vertical reinforcing.

Article 6 Structural Steel, Castings and Other Miscellaneous Metals

T.5. 6:1 Scope

The work covered in Article 6 consists of furnishing and installing all types of
structural steel members, castings or other miscellaneous metal products shown
on the Plans or called for in the Contract Documents. This work is to be done
in accordance with these specififcations and as directed by the Engineer.

T.S. 6:2 Structural Steel and Wrought Metals

(a}

(b)

General. Structural steel and wrought metals shall include all ferrous and
non-ferrous metals except castings whether wrought, rolled, fabricated or
assembled.

Included in this classification are ladders, stairway, pipe supports and
hangers, inserts, pipe sleeves, pins, bolts, flanges, fittings and valves,
anchor bolts, nuts and washers, bar grating, angles, plates and similar
work.

Materials. Structural steel and wrought metals shall conform to the re-
quirements specified herein and to the following standards:
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{c)

(d)

(e)

(£)

(g)

(k)

Structural Steel . . . . . ., . . . . . .. ASTM=Des:A36

Mild Steel Plates . . . . . . . ., . . . . ASTM-Des:Al(
Cold Rolled Steel . . . . . . . . . .. . ASTM-Des:Al108
Wrought Iron Plates . . . . . . . . . . . ASTM-Des:A42
Wrought Iron Bars & Shapes . . . . . . . . ASTM-Des:A41, Al89 & A207
Pipe Railing, Copper Bearing Steel . . . . ASTM-Des:A53
Pipe Fittings, Malleable Iron . . . . . . ASTM-Des:A47, Grade #35210
Culvert Pipe, Iron or Steel
Federal Specifications . . . . . . . . . QC-C-806

Workmanship. Unless otherwise shown, specified or required design, work-
manship and erection shall conform to the requirements of the A.I.S.C. The
Contractor will be solely responsible for the correctness of all shop and
field fabrication and fit. Members shall be straight, shall fit closely
together and the finished work shall be free from burrs, bends and open
joints. Welding and brazing shall be done with the best materials avail-
able in accordance with the manufacturer's recommendation. Holes, con-
necting angles, supports and braces for stair stringers, equipment, appa-
ratus and similar work shall be provided where required.

Bolts and Nuts. Bolts and nuts shall be of the best quality steel unless
otherwise specified. Bolts shall have hexagonal nuts. Thread shall be
clean cut to American Standard size. If placed after concrete is poured
all drilling and grouting shall be at the expense of the Contractor.

Welding. Welding of parts shall be done where shown, ordered or permitted
by the Engineer. Welding shall be done in accordance with the latest
revisions of code 1-Part A of the Code for Fusion Welding and gas cutting
in Building Construction of the A.W.S.C.

Hangers and Supports. Hangers and supports shall be adequate to maintain
pipe lines, apparatus and equipment in proper position and alignment under
all operating conditions. They shall be of standard design where possible
and best suited for the service required. Base elbows shall be bolted to
the foundations. Concrete inserts shall be galvanized and installed in the
concrete structure where required.

Pipe Railing. Pipe railing shall, unless otherwise shown, consist of two
rails supported on posts spaced not more than six (6) feet apart. Pipe
railway shall have welded or screwed joints and shall be complete with all
necessary anchor bolts and other required appurtenances. Details shall be
as shown on the Plans. All bends shall be made by bending the pipe and
without use of fittings. Flange fittings shall be secured to masonry with
expansion bolts. Fittings shall be secured to steel and iron work with
bolts, nuts and washers.

‘Painting. Structural steel, wrought metals and pipe railings, exposed,

shall be painted as follows:
1.  Primer--Kopper's Co. No. 621 or equal.
2.  Two coats of Kopper's Co. Glamorglaze (flat) or equal.

Note: Equivalent materials of other manufacturers, such as Tremec, Porter

or Mobil or equal may be substituted. However, all coats of paint for any
particular surface shall be from the same manufacturer.

63




T.8. 6:3 Metal Castings

(a) General. Included under metal castings are manhole covers, frames, steps
and any other castings that may be shown on the plans or required by the
Engineer.

(b) Material. AIll castings shall be sound, smooth, clean, tough, close-grained
gray iron, free from blow holes, shrinkage, cold shuts, blisters and all
defects.

All castings shall be of weights, styles and dimensions shown and shall
conform in all respects to catalog numbers shown on the drawings. Frames
and covers shall be true to pattern. All manhole covers shall be self-
sealing with a concealed pick hole such that inflow of water will not
occur. Manholes in streets or paved surfaces shall be of a non-recking
design with machined bearing surfaces which shall seat evenly into frames
and prevent rocking, rattling and displacement under traffic. They shall
be shop finished, cleaned thoroughly and be given one (1) coat of approved
coal tar pitch varnish. All materials shall conform to current revisions
of applicable ASTM and AASHTO Specifications. They shall be equal in every
way to Neenah Foundry Co. or Kerrigan Iron Works Co. castings or equnal.
The Contractor shall furnish shop drawings or illustrations for the
Engineer's approval.

(c) Reference. Refer to T.S.7:2, paragraph (f) for installation of castings.

Article 7 Manholes and Structures

T.S. 7:1 Scope

The work in this section consists of furnishing all materials, accessories,
equipment, tools, transportation, services and performance of all operations
reqnired to construct manholes, structures and junction chambers. This work
shall be done as shown and detailed on the Plans and as directed by the
Engineer. :

T.S. 7:2 Manholes

(a) General. Build manholes as shown on the Plans of concrete sectional rings,
brick, concrete segmented block, or a combination of the same, subject to
the Engineer's approval. Where a particular type of manhole is noted on
the Plans as being required, no substitute will be permitted. All shop
drawings and illustrations as required for manhole work and appurtenances
will be submitted for the Engineer's approval before commencing work.

Any existing manholes which will have to be tied into, must be core drilled
and have the invert then repoured so. the flow through the manhole is smooth
and unobstructed. These manholes shall also have a watertight seal as
described in section (b) step (3).

(b) Dimension. Dimensions of manholes of sewers eight (8) inches to thirty-six
(36) inches in diameter shall be as follows:

1. Concrete sectional rings shall have an inside barrel diameter of at
least four (4) feet, extending from the bottom of the manhole to
within not less than two feet eight inches (2' 8") from the top of the
barrel. The manhole shall then be domed in said two feet eight inches
(2' 8") height to two feet two inches (2' 2") diameter at the top.
Concrete adjusting blocks or brick may be used where necessary to
adjust the manhole height to grade. Manholes shall have an eccentric
type cone. '

64



(c)

(d)

2. Brick or concrete segmented block manholes shall have an inside barrel
diameter of four (4) feet to within five (5) feet of the top. Then
manholes shall be demed to two {2) feet inside diameter at the top.

3. Manholes shall have water-tight rubber ring gasket around the pipe
either cast in place or manually put in place so that there is a
water-tight seal.

Dimensions of manholes of sewers forty-two (42) inches inside diameter
and greater shall have concrete sectional ring barrels of four (4)
feet inside diameter to within the given vertical distance to the base
of the frame as shown on the Plans.

Excavation and Backfill. Excavation and backfill for manholes is covered

under Article 2 of these technical specifications.

Materials. All materials are subject to the Engineer's approval. All
portland cement, fine and coarse aggregate, steel reinforcement and water
shall conform to all applicable requirements specified in Article 5 en-
titled "Concrete and Reinforcing Steel™.

Concrete segmental block: standard radial pattern, at least five (5)
inches thick. Block ends: tongue and groove or double groove type.
Fabricate concrete block of twenty-five hundred (2500) p.s.i. concrete,
conforming to ASTM C139, latest revision. Concrete segmental blocks meet
absorption and testing requirements. of ACI Specification P-I-C and ASTM
€139, latest revision. Furnish (prior to use of material) certified test
results for minimum number of test specimen required, as per ASTM C140,
showing conformance with above requirements, at no cost to the Owner.
Segmental block may be used only for manholes not over sixteen (16) feet
deep. Provide special concrete blocks for manhole steps.

Concrete sectional rings: standard reinforced concrete pipe pattern.
Minimum thicknesses: four and one-half (4%) inches for forty-two (42) inch
manhole; five (5) inches for forty-eight (48) inch manhole. Sectional
rings: tongue and groove type with "0" ring rubber gaskets. Sectional
ring manholes: conform to ASTM C478, latest revision, except that circum-
ferential reinforcement shall be not less than 0.14 square inches per
lineal foot of barrel. Concrete for sectional rings: Class "A", as speci-
fied in Concrete section; manufacturer to supply certified test results
showing compliance with concrete strength requirements. Absorption re-
quirements: not to exceed those specified in the paragraph above for
segmental block. Provide special sectional rings with openings for manhole
steps.

Bricks for manholes: sound, hard-burned clay or shale, conforming to all
requirements of ASTM C32 Grade MA, latest revision. Brick testing: con-
form to all requirements of ASTM C67, latest revision. Absorption of brick
after twenty-four (24) hours immersion in water; not over eight (8) percent,
by weight, of the dry brick.

Concrete base for manholes: Class A concrete (reinforced); shall comply
with all requirements of Concrete section. Minimum thickness: eight (8)
inches. Invert of manhole base shall be filled and shaped as shown on the
drawings, with Class B concrete.
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T.S.

Precast bases for manholes on sewers will be allowed only upon approval of
the Engineer.

Cast iron covers, frames and steps are covered under T.S.6:3, "Castings",
in Article 6 of these technical specifications.

Mortar for manholes shall conform to T.S.5:6 entitled "Grout and Mortar™,
under Article 5 of these technical specifications.

Setting Masonry. Wet all brick thoughly just before laying. Lay all brick
flat radially in portland cement mortar, breaking bond with each preceding
ring. Fill every joint solidly with mortar. Bats may be used only to
effect closures. Plaster outside face of barrel and dome with portland
cement mortar; minimum thickness, one-fourth (1/4) inch measured at outer-
most projection of masonry. Finish: reasonably smooth. Strike off inside
joint faces flush and point neatly with trowel. Wall thickness as noted on
drawings. Interior joint not over three-eighths (3/8) inch.

Lay concrete segmental block in horizontal courses, portland cement mortar,
breaking joints. Joints: filled solidly with mortar; not over three-
eighths (3/8) inch. Strike off inside joint faces flush and point up with
trowel. Plaster outside face of barrel and dome with portland cement
mortar; minimum thickness one-fourth (1/4) inch. Finish: reasonably
smooth.

Set concrete sectional rings with concrete mortar joints. AIl joints
filled solidly with mortar; not over three-eighths (3/8) inch. Strike
inside and outside faces flush and point up. Joint to be watertight.

Protect masonry and manholes from weather, freezing and from damage of any
kind.

Installation, Manhole Covers, Frames and Steps. Set manhole frames and
covers to lines and grades established therefore in paved streets, top of
ring shall be flush with pavement surface. On unpaved streets and on
rights-of-way, set ring ome (1) inch above finished grade unless otherwise
directed.

Where manhole frames are set in concrete pavements, separate frame from
concrete by approved, standard manufacture, fiber matrix expansion joint
material one-half (1/2) inch thick, extending full height from base of
frame to top of casting. Cut notches to fit over gussets.

Set manhole steps in masonry with top step eighteen (18) inches below top
of manhole ring. Set balance of steps on sixteen (16) inch centers (for
total depth of new work), unless otherwise shown on drawings or directed.

7:3 Structures and/or Junction Chambers

The Contractor shall construct and maintain the reinforced concrete structures
and appurtenances. The work includes furnishing all labor, materials, equipment
and accessories for each structure and specifically includes all excavation and
backfill, sheeting, shoring, bracing, dewatering, forming, placing concrete and
reinforcing steel, anchoring, any eguipment included in the structure, temporary
and permanent surface restoration and any other work shown or specified, or as
directed by the Engineer. The work alsc includes maintaining sewage flow as
directed by the Engineer.
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Class "A" concrete shall be used in all concrete work, construction joints,
waterstops, expansion joints, finishes and other related work shall conform to
the requirements of T.S.5:4 located in Article 5 entitled "Concrete and Rein-
forcing Steel” of these technical specifications. In any case, the material and
workmanship shall conform to the Plans, Specifications and as directed by the
Engineer.

The interior of the structure shall be completely coated with an epoxy material
meeting the requirements of T.S.8:2, paragraph (b), of these specifications.
Application shall be in strict accordance with the mannfacturer's recommen-
dations and to the satisfaction of the Engineer.

Article 8 Sewer Materials, Pipe Laying and Pipe Embedment

T.S. 8:1 Scope

The work under this Article consists of furpishing all materials, accessories,
equipment, tools, transportation, services, labor and performing all operations
necessary to lay the sanitary sewer.

T.5. 8:2 Types of Sewer Pipes

(a) Concrete Sewer Pipe. All concrete sewer pipe shall meet the requirements
of ASTM Des:C-14. It shall be true and free from all defects. Ends shall
be concentric with and perpendicular to the axis of the pipe. Maximum
absorption shall not exceed 6%. Joints shall be watertight and form a
smooth flowing conduit on the inside of the pipe.

(b} Reinforced Concrete Pipe. Reinforced concrete sewer pipe shall meet the
requirements of ASTM Des:C76. Reinforced concrete pipe shall be precast or
machine made.

All reinforced concrete pipe shall be cured by steam or membrane curing as
specified by ASTM Des:C76. Water curing of the pipe will not be permitted.

All pipe shall be clearly marked showing the class of pipe, date of manu-
facture and the name or trademark of the manufacturer. No pipe shall bhe
delivered to the site of the work until it has attained an age of at least
twelve (12) days.

Reinforcement shall be circular only. Wall thickness shall be as shown on
the Plans or as specified in the "Proposal. Lifting holes will not be
permitted unless specified on the Plans or approved by the Engineer.

All reinforced concrete pipe shall be manufactured with tongue and groove
ends designed for the use of O-Ring gasket or with steel joint rings for
use with O-Ring gasket.

All reinforced concrete pipe, when specified, shall be lined with a two-
coat, coal-tar epoxy material meeting all requirements of the Army Corps of
Engineers Specification C-200 and Government Specification MIL-P-23236,

Prior to application, the interior and joints of the reinforced concrete
pipe shall be cleaned and etched using a 15 percent solution of muriatic
acid. This solution shall be thoroughly washed from the pipe with water.
Then the epoxy coating material shall be applied with a roller or spray
nozzle in such a manner as to completely cover the interior of the pipe and
the pipe joints. This application shall be made in two (2) coats. Each
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coat when dry shall be eight (8) mils thick. The second coat shall be
applied within 24 hours after the first coat or in accordance with the
manufacturer's requirements. This work shall be done by the pipe manu-
facturer. The lining shall be cured, hardened and subject to testing prior
to shipment to the job site.

At the job site, the Contractor shall reapply the same coal-tar epoxy
material to joints or pipe sections which have had this lining material
removed during shipment or construction. This application shall be made
prior to and after installation for damaged joints and after installaton
for pipe lining. The epoxy material used for this touch-up operation shall
be applied in strict accordance with the manufacturer's requirements.

Vitrified Clay Pipe. All clay pipe shall be extra strength and conform to
American Society for Testing Materials designation C-200 and C-700, and
joints shall conform to ASTM Designation C-425. Utility relocation, curb
replacement, pavement replacement, and trench dewatering shall be included
in the work covered in these items unless specifically provided for
elsewhere.

The material in the PVC bell or collar shall conform to the requirements of
the latest edition of:

ASTM D-1784  Standard Specifications for RIGID POLY (VINYL CHLORIDE)
COMPOUNDS AND CHLORINATED POLY (VINYL CHLORIDE) COMPOUNDS.
Class 12454-B {formerly Type I, Grade 1).

All vitrified clay sewer pipe and fittings shall be installed in accordance
with the latest edition of:

ASTM C-12 Standard Recommended Practice for INSTALLING VITRIFIED CLAY
SEWER PIPE.

Field assembly of the compression-type joint shall be such that the pipe-
layer lubricates with a soap lubricant the inside of the PVC collar and the
surface of the polyurethane spigot and then using a pry~-bar pushes the pipe
so that the spigot slides into the PVC collar of the preceding pipe. On
assembly, each length of clay pipe shall be pushed "home" against the end
of the preceding length of clay sewer pipe.

Holes must be dug at each bell or coupling so that the load is supported by
the pipe barrel, not the pipe bell. The bell or coupling must not support
any portion of the load. The holes should be no longer than necessary to
make sure that the pipe barrel is resting firmly and evenly on the trench
bottom or bedding material.

Care should be taken in lowering the pipe into the trench to prevent
damaging the joint material or disturbing tremnch conditions. Never allow
the pipe to be dragged along the ground or trench bottom.

Following the laying of the pipe on the specified bedding material, initial
backfilling of the trench to a height of about 12" above the top of the
pipe should be carefully placed so as not to disturb pipe alignment and to
protect the pipe from damage during final backfilling.
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The bedding or backfill should be sliced under the "haunches" of the pipe
to fill the voids in this area. Slicing should be done when the bedding
material is no higher than about one-fourth of the pipe diameter if it is
to be effective.

The backfill should be free from large lumps or stones.

Fittings should be positioned and supported by carefully tamping the soil
around and under the haunches of the fitting.

Care should be taken to prevent rocks or lumps from damaging the pipe or
disturbing the alignment of the newly installed line.

Special attention should be given to compaction under the fitting spurs to
avoid shear failure through backfill load. TFor deep sewers where vertical
risers are necessary, special support such as complete concrete encasement
may be required.

The bedding and haunching shall be Class I material, as described in ASTM
D-2321, and shall consist of angular special graded crushed stone with the
following minimum encasement dimensions:

From 6 inches below the pipe to the springline of the pipe, and to a
maximum width of 2-1/2 diameters each side of the pipe, unless otherwise
directed by the Engineer. Normally, compaction will not be necessary if
the material is properly placed. Care should be taken to properly place
stone under the pipe haunch. Provide a level and uniform bedding. Addi-
tional Class I material may be required, if necessary, the full width to
the trench wall. Foundation material is required to maintain dry trench
bottom.

The Class I material shall consist of angular special graded crushed stone
per Illinois Department of Transportation specifications as follows: CA
13, CA 14 or CA 6 modified, and all material shall be submitted for
Engineer's approval. We won't accept CA-6 Roadstone.

CA 6 Modified Bedding Material

Sieve Size Percent Passing
1 100 Class D quality
3/4 90-100 or better
1/2 40-50
3/8 10-15
#4 0-5

Clay sewer pipe shall be true, sound and free from defects of any kind.
Joints on V.C.P. shall conform to ASTM Des:C425. They shall be watertight.

Installation shall conform to the construction method of embedment shown in
the drawing and ASTM C-12, latest edition. Install an approved rubber ring
waterstop gasket around the pipes at manholes as directed and as shown on
sketches on pages 99-103 of these detail specifications.
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(d) Cast Iron Pipe and Valves. EMBEDMENT DETAIL

Geperal. Cast iron pipe and fittings shall meet the requirements of Class
150. Before fabrication of the cast iron pipe and fittings, the Contractor
shall submit dimensions and drawings showing the piping in full detail with

exact locations, schedule of pipes, fittinge, hangers and supports.

Sand Cast Pipe. All sand cast pipe and fittings, bell and spigot or
flanged shall comply with standard specifications of the American Water
Works Association Class 150. All flanged pipe shall be faced and drilled
to the American Standard drilling. Where tap or stud bolts are required,
flanges shall be tapped. Flanges shall be 125 pound American Standard.
They shall be accurately faced and drilled smooth and true at right angles
to the pipe axis and covered with zinc dust and tallow, immediately after
facing and drilling.

Centrifugally Cast Pipe. Where specifically allowed in the Detailed Speci-
fications or on the Plans or where permitted by the Engineer, the Con-
tractor at his option may use pipe centrifugally cast in metal contact
moulds Class 150. Insofar as applicable to the size and class, the pipe
shall conform to Federal Specification WW-P-421 revised with the desig-
nation WW-P-421a,

Fittings. Standard fittings shall be used whenever possible and bell and
spigot fittings shall be A.W.W.A. Standard and shall be the lightest class
which is standard for the class of pipe for which the fittings are used.
Flanged fittings shall be either A.W.W.A. Standard or American 125 pound
Standard.

Coatings. All cast iron pipe shall be coated and lined with a coal tar
pitch varnish ("pipe dip") in accordance with Standard Specifications of
the A.W.W.A.
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Handling. The Contractor shall use special care in handling the pipe from
point of delivery to point of imstallation to prevent any injury to pipe or
coating. All pieces shall be carefully examined for defects just prior to
laying and only sound pipe without defects shall be used.

Lead Joints. When the pipe is joined the spigot shall be properly sealed
into the bell of the next pipe allowing a uniform space for the joint.
Yarn in strips longer than the circumference of the pipe shall be put in
the joint and caulked home with yarning irons and hammers. The joint shall
be filled with yarn up to within two (2) inches of the face of the bell. &
lead runner shall be applied at the joint tightly against the bell and the
using of soft clay to seal the runner and pipe allowing a pouring gate at
least one (1) inch above the top of the joint space. All joints shall be
poured from one ladle full of melted soft pig caulking lead conforming to
the requirements of Federal Specifications QQ-L-156. As soon as the joint
has cooled and the runner removed the joint shall be caulked thoroughly by
experienced mechanics in such a manner as to secure a watertight joint
without cracking the bell of the pipe.

Flanged Joints. TFlanged joints shall be made with bolts in conformance
with the dimensions of standard bolts and nuts for American Standard
Flanges and furnished by the pipe manufacturer.

Gaskets for flanged joints shall be cloth inserted rubber equal to those
manufactured by Crane Co., Garlock Packing Co., U.S. Rubber Co. or equal
and shall be 1/16" thick.

Mechanical joint iron pipe shall conform to the requirements of A.M.S.
Specification A21.11. The mechanical joint shall have the same pressure
rating as the pipe of which it is a part.

Valves. Gate valves shall be flanged ends, faced and drilled to template,
American Standard Class 125, iron body, bronze mounted and bronze stem.
Valves shall have rising stems and shall be equal to those manufactured by
Eddy Valve Co., Crane Co. or equal.

Check valves shall be flanged end, faced and drilled to template American

Standard Class 125, iron bedy, bronze mounted.

Flap valves shall be flanged end, faced and drilled to template American
Standard Class 125, all iron body, bronze mounted. A spigot end extension
shall be furnished as required on the Plans for the flap valve installation.

Testing. All cast iron pipelines shall be tested by the Contractor at his
own expense in the presence of the Engineer prior to backfilling. All
joints shall be inspected during the test and all leaks repaired to the
satisfaction of the Engineer. Tests shall be conducted with a hydrostatic
pressure of 150 pounds per square inch with a pressure drop not to exceed
15 pounds in the first 15 minutes and must remain stationary thereafter.

PVC Pipe. All PVC Pipe furnished on this project shall meet the require-
ments of ASTM Standard D 1784 "Rigid Poly (Vinyl Chloride) and Chlorinated
Poly (Vinyl Chloride) Compounds, ASTM Standard D 3034 (SDR 35) "Type PSM
Poly (Vinyl Chloride) (PVC) Sewer Pipe and Fittings", latest revisions.
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All pipe shall be certified by the manufacturer to meet the applicable ASTM
specification requirements. Certification forms together with a report of
the test results, shall be provided the comstruction inspector with pipe
deliveries and copies shall be forwarded to the Engineer or the Owner.
Certification forms shall include project name, location, Contractor, and
test lot numbers. Lot sizes shall be acceptable to the Engineer. Tests
shall be conducted in accordance with Standard Method of Test for "External
Loading Properties of Plastic Pipe by Parallel-Plate Loading", ASTM
Standard D 2412, Tests shall also be conducted in accordance with D-3212
to demonstrate joint performance at 5% maximum diametric deflection of the
spigot, as specified in 7.4 of D 3212, latest revisions.

All pipe and fittings shall be suitably marked to provide manufacturer's
name or trademark, lot or production number, ASTM designation, PVC cell
classification, SDR number, and nominal diameter. Fittings, however, need
not contain lot number, cell classification, or SDR number. Pipe shall
have a "home" mark.

Components for joining shall consist of a gasket, spigot and bell, ASTM
D 1869, and solvent cemented fittings shall be unacceptable. The bell
shall be formed integrally with the pipe or fitting and shall have a race-
way or groove which is specially formed to accept and retain the gasket.
The pipe spigot shall have a bevel and an insertion stop mark. Pipe
lengths shall be joined utilizing elastomeric gaskets as referenced in
D 3034 and meeting the requirements of ASTM Standard D 3212 "Joints for
Drain and Sewer Plastic Pipes Using Flexible Elastromeric Seals." For
joints and gaskets use UNI-B-1-78.

Pipe shall be installed in full compliance with the Recommended Practice
for "Underground Installation of Flexible Thermoplastic Sewer Pipe", ASTM
Standard D 2321. In addition to the construction and testing procedures
outlined in other sections of the specifications, the Contractor shall be
required to install the pipe in such a manner so that the diametric de-
flection of the pipe shall not decrease by more than 5%.

In addition, the pipe, fittings and pipe installation shall conform to the
following diagram and specifications:

THE CLASS T MATERIAL SHALL CONSIST OF ANGULAR SPECIAL GRADED CRUSHED STONE
PER ILLINOIS DEPARTMENT OF TRANSPORTATION SPECIFICATIONS, AS FOLLOWS: CA13,
CAl4 or CA6 MODIFIED.

CA 6 Modified Bedding Material

Sieve Size Percent Passing
1 100 Class D quality
3/4 90-100 or better
1/2 40-50
3/8 10-15
{4 0-5

The bedding, haunching, and initial backfill shall be Class I material, as
described in ASTM D-2321 and shall consist of angular special graded crushed
stone with the following minimum encasement dimensions: from 6 inches below the
pipe to 12 inches above the pipe, and to a width as shown each side of the pipe,
unless otherwise directed by the Engineer. Normally, compaction will not be
necessary if the material is properly placed. Care should be taken to properly
place stone under the pipe haunch. Provide a level and uniform bedding.
Additional Class I material may be required, if necessary, the full width

to the trench wall, as shown on drawing and also on detail sketches on
pages 99-103 of these gpecifications.
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Foundation material is required to maintain a dry trench.
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PV.C. PIPE EMBEDMENT DETAIL

f. Pipe Embedment. PVC pipe should be installed with proper bedding providing
uniform longitudinal support under the pipe. Backfill material should be
worked under the sides of the pipe to provide satisfactory haunching.
Initial backfill material should be placed to a minimum depth of one foot
(330 mm) over the top of the pipe. All pipe embedment material should be
selected and placed carefully, avoiding stones, frozen lumps, and debris.
Proper compaction procedures should be exercised to provide soil densities
as specified by the design engineer.

(g) Final Backfill. After placement and compaction of pipe embedment materials,
the balance of backfill materials may be machine placed and should contain
no large stones or rocks, frozen material or debris. Proper compaction
procedures should be exercised to provide required soil densities.

PLASTIC PIPE FITTINGS

All plastic pipe fittings, if available, shall be of the same material as the
pipe and shall be in accordance with the appropriate ASTM Standard according to
the type of pipe proposed. All plastic fittings must be approved by the
National Sanitation Foundation (NSF).

MATERIALS
a. Basic Materials

The pipe shall be made from white PVC compound having physical properties
and chemical resistance of cell classification 12454-B (formerly Type I,
Grade I), and fittings shall be made from white PVC compound having
physical properties and chemical resistance of cell classifications 12454~B,
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12454-C, or 13343-C, as defined in ASIM Specification D 1784, Rigid Poly-
vinyl Chloride Compounds. Clean rework PVC compound generated from the
manufacturer's own production may be used so long as the product meets all
requirements of this specification. Additional physical requirements for
pipe and fittings shall conform to ASTM Specification D 3034.

Rubber Gaskets '

The elastomeric seal rubber gaskets shall be high grade, properly
vulcanized of either a basic natural or synthetic compound and shall comply
with the requirements of ASTM Specification F 477, Elastomeric Seals
(Gaskets) for Joining Plastic Pipes. Pipe gaskets shall be of the
compression type and no chevron type gaskets shall be permitted. Pipe
gaskets shall be molded and cured to exact dimensional tolerances in
conformance with Rubber Manufacturers Association designation "A2"
Precision with Class 4 Flash Extension and free of blemish. Pipe gaskets
which are manufactured to poorer dimensional comtrol by extrusion with
vulcanized splices shall not be acceptable.

Lubricant

Lubricant shall be water soluble, non-toxic and have no deteriorating
effects on gasket or pipe materials and shall not support the growth of
bacteria. Lubricant shall be suitable for use at temperatures from 5° to
120°F (-15° to 50°C). Containers shall be labeled with the manufacturer's
name and identified as PVC pipe joint lubricant. Each lubricant container
shall have printed instructions for usage and joint assembly.

PROBUCT TESTS

a.

Workmanship

Pipe and fittings shall be homogeneons throughout and free from cracks,
holes, foreign inclusions, or other injurious defects. The pipe shall be as
uniform as commercially practicable in color, opacity, density, and other

"physical properties.

Laboratory Tests

1. Standard Laboratory Conditions
Specimens shall be conditioned for at least 40 hours, immediately
prior to laborator testing. Laboratory conditioning and testing of
specimens shall be at Standard Laboratory Atmosphere of 23% 2C (73.4%*
3.6F) and 50 5% relative humidity.

2. Pipe Impact Resistance

The test shall be conducted in accordance with ASTM METHOD OF TEST
D 2444, TMPACT RESISTANCE OF THERMOPLASTIC PIPE AND FITTINGS BY MEANS
OF A TUP (Falling Weight), using a 20 pound TUP A and V-block specimen
holder. Pipe specimens shall be six (6) inches long. Test six (6)
specimens. All shall pass. If one fails, test another six (6)
specimens; 11 passing out of 12 tested shall be acceptable. Minimum
pipe impact strengths shall meet the requirements of Table III.

TABLE TIT - MINIMUM IMPACT STRENGTHS AT 23 C (73.4 F)
' Impact Strength

Nominal Size Pipe

In. mm ft. 1bs. J
4 100 150 203
6 150 210 284
8 200 210 284
10 250 220 298
12 300 220 298
15 380 220 298
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Note 2: Impact resistance tests are intended for use as a producticn
quality control test, and not as a simulated service or field test.

3. Pipe Stiffness - Determine the pipe stiffness at a datum of 5% de-
flection in accordance with ASTM Method of Test D 2412, External
Loading Properties of Plastic Pipe by Parallel Plate Loading. Test
three specimens, each 6 inches long, and the pipe stiffness at 5%
deflection shall equal or exceed the minimum value listed in Table I.

4. TFlattening - Flatten three (3) specimens of pipe, each six (6)
inches long, between parallel plates in a press until the distance
between plates is 409 of the initial outside pipe diameter. The rate
of loading shall be uniform and such that the compression is completed
within five (5) minutes. On removal of the load, the specimens shall
be examined and must be free of splitting, cracking, or breaking in
accordance with ASTM Specification D 3034.

5. Elastomeric Seal Joint - A typical joint assembly for each size
shall be subjected to a qualifying laboratory test in accordance with
ASTM Specification D 3212. There shall be no leakage when the joint
is tested for ten (10) minute durations under each combination of
pressure, condition, and joint position as follows:

a. Test Pressure Conditions - First subject the joint assembly to an
external pressure of 25 ft. head of water of 10.8 psig (74 kPa)
or an internal vacoum at standard sea level datum of 22 in. of
mercury or 3.9 psig (27 kPa). Then subject the joint assembly to
an internal pressure of 25 ft. head of water or 10.8 psig (74
kPa).

b. Straight Alignment - Joint assembly shall be in concentric
axial alignment with no diametric deflection.

c. Axially Deflected - Deflect the spigot in the bell of the pipe
joint to the amount of axial angular deflection permitted by
dimensional clearances. Axial deflection without distortion of
the joining pipe components or bending of the pipe shall be as
shown in Table 1IV.

TABLE IV - AXTAL JOINT DEFLECTION
FOR SEWER PIPE WITH ELASTOMERIC JOINT

Size
In. mmn Deflection Degrees - Minutes
4 100 0° - 34" = 0° - 20'
6 150 0° - 40" % 0° - 24!
8 200 0° - 43' & (° - 24
10 250 0° - 47" *+ 0° - 28!
12 300 0° - 50" % 0° - 31!
15 380 0° - 53" * (0° - 34'

d. Shear Load or Offset Deflected - Apply a lateral load to one side
of the joint spigot at a point which is one~half diameter lon-
gitudinally away from the gasket centerline, while laterally
supporting the bell by a flat surface opposite the load. Apply
sufficient load to offset the axial alignment of the two joined
pipe components and cause diametric deflection of the spigot by
at least 207, measured at the load point, but not less than 5%
measured at the bell entry.
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Note 3: Joint leakage tests are intended as qualifying tests to confirm
proper joint design and not as quality control test of joint production and
not as test of field assembled joints.

Production Line Tests

1. Conditions of Tests - Specimens shall be tested on the manufacturing
production line under uncontrolled conditions of room temperature and
humidity. '

2. Dimensions - Measure dimensions in accodance with ASTM Method of Test

D 2122, Determining Dimensions of Thermoplastic Pipe and Fittings.

a. Diameter - The average outside diameter shall conform to Table I.
Make measurements with either a tapered sleeve gauge or a vernier
circumferential wrap tape accurate to * 0.001 in. (* 0.025 mm).

b.  Wall Thickness - Pipe wall thicknesses shall meet the require-
ments of Table I. The thickness in the wall of the pipe bell
shall be satisfactory if it was formed from acceptable pipe. The
mean wall thicknesses of injection molded fittings shall comply
with those for pipe. A fitting wall thickness reduction of 109
due to core shift shall be permitted in the fitting wall provided
the wall diameterically opposite is increased by the same amount.
For fittings with branches or size changes, the required wall
thickness of each inlet or branch shall be no less than the
required wall thickness for that respective pipe size. Make
sufficient readings, a minimum of six, to ensure that the minimum
thickness has been determined. Use a cylindrical anvil tubing
micrometer accurate to * 0.001 in (£ 0.025 mm).

3. Extrusion Quality of Pipe - Pipe shall mot disintegrate or flake when
immersed 20 minutes in anhydrous acetone in accordance with ASTH
Method of Test D 2152, Quality of Extruded Polyvinyl Chloride Pipe by
Acetone Immersion.

Note 4: This procedure is used for determining the quality of extruded PVC
plastic pipe as indicated by reaction to immersion in anhydrous acetone. It
is applicable only for distinguishing between unfused and properly fused
PVC, and is not a simulated service test or field test.

QUALITY ASSURANCE

a.

General

Routine inspection, sampling, and testing shall be performed during pipe
and fitting production to assure a product quality which exceeds the
minimum requirements referenced herein. The frequency of tests and test
location shall be selected by the manufacturer, unless otherwise agreed to
in writing with the purchaser.

Certification

The manufacturer shall furnish a certificate of conformance to these

specifications, upon request, unless agreed to in writing with the purchaser
at the time the order is placed that the manufacturer shall furnish other

certification in the form of either affadavit of conformance, test results,

copies of test reports, or that the purchaser may witness the ingpection

and tests made by the manufacturer.
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TDENTIFICATION MARKING

a. Pipe
Pipe in conformance with this standard shall be legibly marked at intervals
of five (5) feet (1.5 m) or less, as follows:

1.  Manufacturer's Name

2. Nominal Size

3. PVC cell classification, (12454-~B)

4. PSM (pipe size series)

5. Sewer (pipe type)

6. DR 35 (or 33.5) (dimension ratio)

7. D 3034 (ASTM pipe designation)

8. D 3122 (ASTM pipe designation)

9. Coded production numbers for extruder, plant and production lot
in the sequence year, month, day and shift.

Fittings

All fittings shall be marked as follows:

Manufacturer's identification
Nominal Size

PVC (material)

PSM (pipe size series)

ASTM D 3034

W pho =

(f) ABS Composite Sewer Pipe. Truss pipe is defined as an integral extruded
pipe composed of inner and outer concentric walls, connected by longitudinal
spacing and bracing webs, arranged to form a truss structure with the
walls. Portland Cement Perlite Concrete shall fill the truss annulus to
form a composite pipe. All perlite concrete filler shall be uniform and
tight within the trusses and show no evidence of being cracked or loose.
No perlite concrete filler shall be exposed in the bell, spigot, fittings
or saw cuts of the composite pipe after installation. The exposed ends
shall be thoroughly and completely field coated with solvent weld material
or the plastic solvent approved by the Engineer to insure that no perlite
filler is exposed to air, water or gas leakage between the inner and outer
walls of the pipe.

(g) ABS Sewer Pipe & Fittings Specifications All ABS type sewer pipe, fittings,
and the pipe installation, shall conform to the following ASTM specifications:
D 1788 Rigid ABS Plastic, D 2235 Solvent Cement for ABS Plastic Pipe &
Fittings, D 2321 SDR 35 Underground Installation of Flexible Thermoplastic
Sewer Pipe, D 2412 Test for External Loading Properties of Plastic Pipe,
D 2444 Test for Impact Resistance, D 2680 ABS Composite Sewer Piping 8"-16"
truss, D 2751 ABS Sewer Pipe and Fittings 4" to 6" Laterals, D 3138 Solvent
Cement for Trans. Joints Between ABS and PVC non-pressure components, F 402
Sate Handling of Solvent Cements Used for Joining Thermoplastic Pipe and
Fittings.

In addition, the pipe, fittings and pipe installation shall conform to the
following diagram and specifications:
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THE CLASS I MATERIAL SHALL CONSIST OF ANGULAR SPECIAL GRADED CRUSHED STONE
PER ILLINOIS DEPARTMENT OF TRANSPORTATION SPECIFICATIONS, AS FOLLOWS: CA13,
CAl4 or CA6 MODIFIED.

CA 6 Modified Bedding Material

Sieve Size Percent Passing
1 100 Class D quality
3/4 90-100 or better
1/2 40-50
3/8 10-15
4 0-5

The bedding shall be Class I material, as described in ASTM D-2321, and
shall consist of angular special graded crushed stone with the following
minimum encasement dimensions: From 6" below the pipe to the springline,
and to a width as shown each side of the pipe, unless otherwise directed by
the Engineer. Normally, compaction will not be necessary if the material
is properly placed. Provide a level and uniform bedding. Additional
Class I material may be required, if necessary, the full width to the
trench wall. The pipe is to be installed in accordance with the bedding
diagram and the Sanitary District of Rockford Technical Specifications.
Also, as shown on detail drawings on pages 99-103 of these specifications.

Foundation material is required to maintain a dry trench.
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SPECIFICATION
TRUSS PIPE

SCOPE

This specification - designates the chemical and physical requirements of
Truss Pipe for use in gravity sanitary sewer. Truss Pipe is defined as an
integral extruded pipe composed of inner and outer concentric walls, con-
nected by longitudinal spacing and bracing webs, arranged to form a truss
structure with the walls,

MATERTAL

The truss structure shall be composed of virgin ABS compound as specified in
ASTM Standard D-1788-62T, types I or IV, except that compounds with a
minimum of 170°F heat deflection temperature are permissible. (Table 1 ASTM
D-1788-62T). Virgin is defined as compound that has not been subjected to
use or processing other than that required for its manufacture and dis-
tribution. Clean, reworked material generated from the manufacturer's own
pipe production may be used if blended back into the same type of virgin
pipe compound by the same manufacturer.

CHEMICAL REQUIREMENTS

Truss Pipe shall be resistant to acids, alkalis, and petroleum derivatives
as defined by the following requirements. Representative samples of pipe
shall be tested by total immersion in a 5% solution by weight of sulfuric
acid, a 5% solution by weight of sodium hydroxide, and No. 2 fuel oil ASTM
Design D-396, for a period of 24 hours under the conditions detailed in
Section 8.5. The samples when removed, washed and dried, shall meet or
exceed the Minimum Crushing Strengths listed in Table I, and shall show no
visual evidence of impairment.

PHYSICAL REQUIREMENTS

a. Crushing Strength
The crushing strength of Truss Pipe shall meet or exceed the minimum
crushing strength values listed below in Table I when tested in accord-
ance with either the Three-edge Bearing Method or the Flat Plate Method
described in Section 8.2.

. TABLE T - CRUSHING STRENGTH

Nominal Size, In. Min. Strength Lbs./Lin. Ft.
8 . 1500
10 1850
12 2250
15 2800

The pipe shall withstand at least 5% vertical deflection without
failure, and the deflection shall not exceed 10% when the above
specified loads are reached. Vertical deflection shall be computed as
follows:

Reduction Vert. I.D.

Orig. I1.D. x 100

% deflection =
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Flexural Strength

Flexural strength shall be demonstrated under the test methods de-
scribed in Section 8.3, Method of Tests. There shall be two individual
tests: One, to exhibit the ability to deflect one inch without failure
when loaded as a simple beam at the free spans indicated in Table 1I;
the other a similar test, but with a solvent welded coupling joint
(cured for 24 hours minimum) at the mid point of the test length to
demonstrate the ability of the standard joint to meet the same de-
flection requirements. In this latter test the ends shall be sealed
and the pipe placed under a 10-foot head of water pressure (4.3 psi)
and held at the maximum deflection specified for a period of one hour
without visible fracture or leakage of either Pipe or joint. The ends
of the test line pipe shall be restrained only in the amount necessary
to maintain the test conditions.

TABLE II
SPAN FOR FLEXURAL TESTS
Diameter Free Span
& 82"
10 ag"
12 . 96"
15 _ ' i1o"
c. Impact Strength
Impact strength tests as delineated in Section 8.4, Methods of Test,
shall be performed to show that the pipe will resist the impact load
imposed by the free fall of a 4-inch diameter steel ball in the amount
of 36 foot pounds of energy without fracture of inmer or outer wall.
This test indicates the relative resistance of the pipe to damage from
the incidental fall of stones, implements or other objects during
installation and backfilling.
d.  Couplings and Fittingsg
Couplings shall be manufactured of the same ABS material as the pipe
itself. '
DIMENSTIONS
a. Pipe

Truss Pipe shall conform to the standard dimensions shown in Table III.
Pipe shall be furnished in the sizes, and to the dimensions, indicated
in this Table unless otherwise ordered or designated. Standard length
is 12'-6",

TABLE III - DIMENSIONS

Nominal sStd. Inside Dia. Thickness
Size, Length (1) In. of Barrel
In. Ft. Min. In.Min.

8 7.75 14
10 9.75 .92
12 12 =" 11.75 1.10
15 14.75 1.35
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Couplings

Each coupling shall be ‘accurately formed so as to have the propex
dimensions necessary to assure a press-fit with the 0.D. of the pipe, for a
leak-proof, solvent weld joint. One coupling will be furnished with each
standard length of pipe.

Fittings

Fittings shall be made in the sizes, and to the dimensions, of standard
pipe as shown in Table III. They shall be entirely compatible in joining
with the same size Truss Pipe with which they will be used. The spur angle
on all Wyes will be at 45 degrees to the longitudinal axis of the main body
of the fitting.

WORKMANSHYP AND FINISH

a.

The workmanship shall be entirely first-class so that all Truss Pipe,
couplings, and fittings conform to, or exceed, the requirements of these
specifications.

The ends of the pipe, sleeve couplings, and fittings shall be perpendicular
or square to the longitudinal axis of the main body.

SAMPLING AND ACCEPTANCE OF TESTS

a.

A minimum of three (3) specimens of each size will be tested for each
requirement of this specification. If the number of lengths of any size in
the lot exceeds 100, the number of specimens of each size for each test
shall be the fourth root of the number of lengths of that size. FEach size

- of pipe will be acceptable when the sample test pipe meets the requirements

of all individual tests. Should a sample of any size fail to meet a test
requirement, two additional samples of that size shall then be tested in
place of the unsatisfactory piece. Each size of pipe in the lot will be
acceptable only if all retested samples meet the requirements of the test.

All material furnished under this specification shall be inspected and
tested in a normal air-dry condition prior to shipment for conformance to
the requirements stated in previous sections. When requested on his order,
the purchaser may witness inspection and test procedures at his own expense.
In lieu of this, he may request on his order that the manufacturer submit a
certification that the product meets the requirements of this specification.

METHODS OF TEST

a.

General

All Truss Pipe, couplings, and fittings tested under requirements set forth
in this Specification shall be selected from manufacturer's stock. Speci-
mens shall be conditioned for six hours and tests shall be conducted in
test room or laboratory conditions, having temperatures in the range of 70
to 75 degrees Fahrenheit.
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Crushing Strength Test

Test samples of pipe, one foot long shall be cut from full lengths and
tested for crushing strength by the Three-edge Bearing Method, ASTM C-~14 or
Flat Plate Method ASTM D-1861 with a certified testing machine having an
accurate indicator. The pipe sample shall receive the applied load at a
head speed of 1/2" per min. until the deflection exceeds 5% and until the
load exceeds the minimum crushing strength value for its size as shown in
Table I. Acceptance of the pipe under these test conditions shall be as
designated in Section 7.1, of this Specification.

Flexural Ability Test

The Flexural Ability Test is described in Section 4.2. Both a standard
length pipe and a typical made up solvent weld joint which has been cured
for 24 hours minimum shall be deflected in accordance with the values shown
in Table II. The joint test shall be conducted with the pipe ends sealed
and the pipe under a 10 foot head of internal water pressure. Cradle
blocks to support the pipe as shown in Fig. 1 shall be spaced in accordance
with the values shown. The force used to deflect the pipe or joint shall
be applied at a head speed of 1/2" per minute through cradles as above
outlined. Acceptance of the pipe under these Flexural Strength Tests shall
be as designated in Section 7.1 of these Specifications.
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FIGURE 1

Impact Strength Test

A steel ball four inches in diameter shall be dropped on sections of pipe 1
foot in length. The pipe shall be placed on a smooth, unyielding 90°
V-block as shown in in Figure II, the length of which is equal to or
slightly longer than the length of the test sample. Legs of the V-block
shall be a minimum length of .75 pipe diameters. The ball shall be dropped
from a height which in free fall will equal a load of 36 foot pounds of
energy. The ball may be contained in a tube or by guides, but neither
shall offer frictional resistance of sufficient magnitude to reduce the
energy of the imposed impact load more than 3%. Acceptance of the pipe
under this Impact Strength Test shall be as designated in Section 7.1 of
these Specifications.
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e. Chemical Resisgtance Test

The samples to be tested shall be twelve inches in length and immersed in
vats, or other containers which will allow them to be completely immersed
in the testing liquid, and shall remain in the tank for a period of 24
hours. The liquid shall be 70 to 75 degrees Fahrenheit. The sample when
removed from the testing liquid shall be washed and dried and shall with-
stand the crushing requirements specified in Table I. Acceptance of the
pipe under this test shall be as designated in Section 7.1 of these
Specifications, '

MARKING

Pipe shall be marked along the outside of the barrel in letters 3/8" min. in
height and of a bold type style. The marking shall indicate the name of the
manufacturer and the size (diameter). Lettering shall be legible and permanent.

SPECIFICATION

ES SOLID WALL PIPE

Scope

This specification designates the chemical and physical requirements of ES Solid
Wall Pipe. ES Solid Wall Pipe is designated for use in gravity

sanitary sewers. The tests contained herein are quality control tests. Pipe
meeting these requirements has demonstrated in field performance, complete
adequacy for the gservice and use.

MATERTAL

The structure shall be composed of virgin ABS compound as specified in ASTM
Standard D-1788-62T, -types I or IV, except that compounds with a minimum of 180°
F. (ASTM-D-648) heat deflection temperature are permissible. Virgin is defined
as compound that has not been subjected to use or processing other than that
required for its manufacture and distribution. Clean, reworked material
generated from the manufacturer's own pipe production may be used if blended
back into the same type of virgin pipe compounded by the same manufacturer.

¢
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CHEMICAL REQUIREMENTS

ES Solid Wall Pipe shall be resistant to acids and petroleum derivatives as
defined by the following requirements. Representative samples of pipe shall be
tested by total immersion in a 5% solution by weight of sulfuric acid and
n-Heptine, for a period of 24 hours under the conditions detailed in Section
8.5. The samples when removed, washed and dried, shall meet load deflection
requirements listed in Section 4.1 and shall show no visual evidence of
impairment. :

PHYSICAL REQUIREMENTS .

‘a. Load Deflection Characteristics
Pipe tested under parallel plate loading in accordance with Section 8.2
shall deflect at least 35% without failure, and the stiffness of 5%
deflection shall equal or exceed the values listed below in Table 1I.
Failure is defined as rupture of the pipe wall.

TABLE I
MINIMUM STIFFNESS REQUIREMENTS ‘
Minimum Stiffness Minimum Alternate Stiffness
Nominal Size Factor, E1 at 5% Deflection ‘ Factor F/ vy at 5%
Lbs. In. Deflection - Lbs/In.
4m 180 150
6" 600 ) 150

Vertical deflection shall be computed as follows:

o , _ Reduction of Vertical I.D.
% Deflection = Nominal T.0. x 100

b. Impact Resistance
The Impact Resistance of ES Solid Wall Pipe shall meet or exceed the
minimum impact resistance values shown in Table II. Testing will be done
in accordance with Section 8.3. ‘

TABLE II
IMPACT RESISTANCE
AT 73° F.
Nominal Min. Impact
Size, In. Resistance Ft.Lbs.
4 50
6 75

c. Couplings and Fittings :
Couplings shall be manufactured of the same ABS material as the pipe itself.

DIMENSIONS
E5 Solid Wall Pipe shall conform to the standard dimensions shown in Table
IIT. Pipe shall be furnished in the sizes, and to the dimensions,
indicated in this Table unless otherwise ordered or designated by the
purchaser. '
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TABLE IIT - DIMENSIONS

Nomipal Standard Inside Dia. Thickness
Size Length In. of Barrel
In. Ft. Min. In.Min.

4 12'-6" 3.82 .19
6 : 12%-g" - 5.70 .28

Dimensional Stability
The average decrease in inside diameter of pipe and pipe fittings shall not
exceed 5 percent when tested in accordance with Section 8.4.

Couplings

Each coupling or bell shall be accurately formed so as to have the proper
dimensions necessary to assure a press-fit with the 0.D. of the pipe, for a
leak-proof, solvent weld joint. One coupling or bell will be furnished

~with each standard length of pipe.

Fittings

Fittings shall be made in the sizes, and to the dimensions, of standard
pipe, as shown in Table II. They shall be entirely compatible in joining
with the same size ES Solid Wall Pipe with which they will be used. The
spur angle on all Wyes will be at 45 degrees to the longitudinal axis of
the main body of the fitting.

WORKMANSHIP AND FINISH

a.

The ends of the pipe, couplings, and fittings shall be perpendicular or
square to the longitudinal axis of the main body within a maximum angle of
3 degrees.

The outer and inmer surface of the pipe shall be free of blisters,
veids, and discontinuities.

SAMPLING AND ACCEPTANCE OF TESTS

a.

Three (3) specimens of each size will be tested for each requirement of
this specification; such specimens to be selected at random from stock.
Each size of pipe will be acceptable when the sample test pipe meets the

requirements of all individual tests. Should a sample of any size fail to

meet a test requirement, two additional samples of that size shall then be
tested in place of the unsatisfactory piece. Each size of pipe in the lot
will be acceptable only if all retested samples meet the requirements of
the test.

Inspection and tests shall be conducted in a normal air-dry condition
prior to shipment for conformance to the requirements stated in previous
sections. When requested, the purchaser may witness inspection and test
procedures at his own expense. In lieu of this, he may request on his
order that the manufacturer sample and test the lot in accordance with this
specification and certify the results thereof.
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METHODS OF TEST

a.

General

All ES Solid Wall Pipe couplings and fittings tested under requirements set
forth in this specification shall be selected from manufacturer's stock.
Specimens shall be conditioned for six hours and tests shall be conducted
in test room or laboratory conditions, having temperatures in the range of
70 to 75 degrees Fahrenheit.

Load-Deflection Test _

Test samples of pipe, six inches long, shall be cut from full lengths and
tested by the method outlined in ASTM 2412-65T, METHOD OF TEST FOR EXTERNAL
LOADING PROPERTIES OF PLASTIC PIPE BY PARALLEL-PLATE LOADING. The pipe
sample shall receive the applied load at a head speed of 1/2" per min.
until the deflection reaches 35%. Stiffness factor may be computed either
by the method outlined in ASTM D-2412-65T. (E1 in Table I) or by dividing
load in 1bs./lin. inch at 5Y% deflection by the deflection in inches at 59
deflection (F/ y in Table I). Acceptance of the pipe under these test
conditions shall be as designated in Section 7.1 of this specification.

Impact Strength Test

Impact strength shall be determined in accordance with the method proposed
by SP1-ASTM Subcommittee XVII, dated 10-12-64, METHOD OF TEST FOR DETER-
MINING THE IMPACT RESISTANCE OF THERMOPLASTIC PIPE AND FITTINGS RY MEANS OF
A TUP (Falling Weight), using paragraph 10 (SPECIFICATION REQUIREMENT TEST
PROCEDURE). TUP B having a 2" radius striking head shall be used with a
20-1b. weight. It shall be dropped from a height of 24, + 1/2, - 8, inches
above the specimen. The specimen holder shall consist of a steel plate, 8 x
12 by 1 inch in which a l-inch groove is cut. This groove, centered on the
8-inch dimension, and running the full length of the 12-inch dimension,
shall be 1/2 - 5/8 deep. Both top corners shall be rounded to a radius
dimension of approximately 1/2 inch. The specimen holder shall he mounted
on a firm rigid base fastened to a heavy concrete slab. Means shall be
provided to adjust the specimen holder so that specimens can be centered
under the end of the falling-weight guide.

Acceptance of the pipe under this Impact Strength Test shall be designated
in Section 7.1 of this specification.

Dimensional Stability

The 6-inch long test specimens shall be cleanly cut from the pipe. A
diameter shall be marked and measured on the inside to the nearest 0.001
inch. The specimens shall be placed on a flat rigid base with the measured
diameter in a vertical position and the assembly placed in a circulating .
air oven. The pair of test specimens shall be loaded symetrically as shown
in Figure I to produce the total load for the indicated diameter as shown
in Table IV.
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FIGURE I. APPARATUS FOR DIMENSIONAL STABILITY TEST

The heat shall then be turned on in the oven and the temperature raised to
50 +3° C. (122 + 5.4° F.) and held there for 48 + 1 hours. The load shall
then be removed from the specimens and the specimens removed from the oven.
After cooling for 1 hour, the inside diameters shall be remeasured and the
average change in percent of the initial diameter shall be calculated.

TABLE IV
 LOADS FOR DIMENSIONAL STABILITY TEST
Nominal Total Load
Size, Inc. Lbs. /Ft.
4 80
6 95
e. Chemical Resistance Test
The samples to be tested shall be twelve inches in length and immersed in
vats, or other containers which will allow them to be completely immersed
in the testing liquid, and shall remain in the tank for a period of 24
hours. The liquid shall be 70 to 75 degrees Fahrenheit. The sample when
removed from the testing liquid shall be washed and dried and shall with-
stand the load-deflection requirements specified in Section 4.1. Accept~
ance of the pipe under this test shall be as designated in Section 7.1 of
this specification.
MARKING

Pipe shall be marked along the outside of the barrel in letters 3/8" minimum in
height and of a bold type style. The marking shall indicate the name of the
manufacturer or supplier and the size (diameter). Lettering shall be legible
and permanent under normal conditions of handling and storage.

CONSTRUCTION

a.

Truss pipe fittings, ends, and saw cuts, with exposed truss and filler
material shall be thoroughly and completely coated with solvent weld
material before making the joint to insure that there will be no water,
sewage, gas or air leakage between the inner or outer walls of the pipe.
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Truss pipe in trenches laid in Special Bedding, Granular Foundation material
(6" minimum thickness) beneath the pipe is required. Shaped subgrade will
not be allowed.

The construction of Truss Pipe sewers shall conform to the Technical
Specifications, except where otherwise modified in this specification or
the unit specifications.

Before making pipe joints or coating exposed saw cuts and pipe ends, all
surfaces of the portions of the pipe to be joined or coated, shall be clean
and dry. Lubricants, primers, and adhesives shall be used as recommended
by the pipe manufacturer. The joints shall then be coated, placed, fitted,
joined, and adjusted so as to obtain the degree of water tightness required.

Installations of solvent weld joint pipe, using ABS pipe and fittings shall
be installed in accordance with ASTM F 402, and all required precautions
shall be taken to assure adequate trench ventilation and protection for
workers installing the pipe. Continuous mechanical ventilation shall be
provided by the Contractor.

INSTALLATION

ABS composite sewer pipe shall be installed in accordance with ASTM Specifi-
cation: D 2321-72, and the pipe manufacturer's installation guide, except as
may be modified herein.

HANDLING AND STORAGE

a.

ABS pipe shall be delivered to the job site from the factory and stored at
the job site in palletized units or bundles to prevent unnecessary de-
flection prior to installation. Fach palletized unit shall be sized to
limit the stacking of pipe to not more than sixty (60) inches high or as
approved by the Engineer.

Care shall be taken during the tramsporting of the pipe to insure that the
binding and tie down methods do not damage or deflect the pipe in any
manner. Pipe bent, deflected or otherwise damaged during shipping shall be
rejected. '

Pipe stored on the job site shall be covered with canvas or other opaque
material to protect it from the sun's rays. Air circulation shall be
provided under the covering.

PATENT RIGHTS

The manufacturer agrees to save harmless the owner, his officers and agents from
all damages and claims arising from the infringement or alleged infringement of
any patented right, for any materials covered by this.

T.S.

8:3 Concrete Pipe Beddings and Special Pipe Encasement

(a)

General. There are three (3) types of beddings for sanitary sewers, desig-
nated as Class "A", Class "B" or Class "C". The Contractor shall supply a
bedding equal to or better than the one which is specified on the drawings
or in the Contract Documents. In the event that unexpected conditions
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(b)

(c)

(d)

arise which require a better bedding, the Engineer shall direct the Con-
tractor as to type and method of bedding the pipe. Payment for additional
costs incurred from installing a higher class of bedding will be negotiated
between the Contractor and a District Representative.

Class '"C" Bedding. SHAPED SUBGRADE--The pipe should be bedded with ordi-

~nary care in a soil foundation shaped to.fit the lower part of the pipe

exterior with reasonable closeness for a width of at least 50% of the
horizontal span of the pipe. The sidefills and area over the pipe to a
minimum depth of six (6) inches above the top of the pipe may be filled
with lightly compacted backfill. '

GRANULAR FOUNDATION-~-The pipe shall be bedded in compacted granular
material. The bedding material shall have a minimum thickness as shown on
the Bedding Diagram and shall extend up the sides for a height of at least
one-sixth the diameter of the outside of the pipe. The sidefill and area
over the pipe, to a minimum of six (6) inches may be filled with lightly
compacted backfill.

Class "B" Bedding. SHAPED SUBGRADE--The bottom of the trench excavation
shall be shaped to conform to a cylinder surface with a radius of at least
two (2) inches greater than the outside radius of the pipe and with a

-sufficient width to allow six-tenths (6/10) of the width of the pipe wall

to be bedded in fine granular fill placed in the shaped excavation. Dense-
ly compacted granular backfill shall be placed at the sides of the pipe to
a thickness of at least 12 inches above the pipe.

GRANULAR FOUNDATION--The pipe shall be bedded in compacted granular back-
fill placed on a flat trench bottom. The granular bedding shall have a
minimum thickness as shown on the Bedding Diagram and shall extend halfway
up the pipe at the sides. The remainder of the pipe to a distance of 12
inches above the pipe shall be backfilled with densely compacted backfill.

Class "A" Bedding. Concrete Cradle. The pipe shall be bedded in a con-
tinuous concrete cradle when shown on the Plans, specified in the proposal
or directed by the Engineer. Concrete used for the cradle shall be Class
"B'" concrete unless otherwise specified. However, if the cradle is to be
reinforced, Class "A" concrete will be used. The maximum thickness under
the pipe shall be one-quarter (1/4) of the inside diameter. The concrete
shall extend up the sides of the pipe to a height equal to one-quarter
(1/4) of the outside diameter of the pipe. If the cradle is on reasonably
sound rock, the thickness under the pipe may be reduced to six (6) inches.
The cradle shall extend into the rock several inches to develop resistance
against lateral pressure. The cradle shall have a minimum width of the
outside diameter of the pipe plus eight (8) inches and should be con-
structed monolithically without horizontal construction joints. The back-
fill above the pipe and extending twelve (12) inches above shall be densely
compacted backfill.

Concrete Arch. Where shown on the Plans or approved by the Engineer, the
Contractor may use a concrete arch instead of a concrete cradle. The pipe
shall be bedded in a fine granular material which is densely compacted
having a thickness as shown on the Bedding Diagram which follows. The top
one-half (1/2) of the pipe shall be covered with a monolithic concrete arch
having a thickness over the top of the pipe of one-fourth (1/4) the inside
diameter or greater. The arch may be poured the full width at the trench
but must have a width equal to the outside diameter of the pipe plus eight
(8) inches.
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(e) Bedding Diagram. (Also located on pages 99-103 of these specifications.)
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T.S. 8:4 Transportation and Delivery

Every precaution shall be taken to prevent injury to the pipe during transpor-
tation and delivery to the site. Extreme care must be taken in loading and
unloading the pipe and fittings. Such work must be done slowly with skids or
suitable power equipment and the pipe shall be under perfect control at all
times. Under no conditions shall the pipe be dropped, bumped, dragged, pushed
or moved in any way which will cause damage to the pipe. When handling the pipe
with a crane, a suitable pipe hook or rope sling around the pipe shall be used.
Under no condition shall the sling be allowed to pass through the pipe unless
adequate measures are taken to prevent damage to the pipe ends.

If in the process of transportation, handling or laying any pipe or special is
damaged, such pipe or pipes shall be replaced or repaired by the Contractor at
his own expense.

The Contractor shall furnish and install suitable blocking and stakes so as to
prevent the pipe from rolling. The type of blocking and stakes, and the method
of installation shall be approved by the Engineer.

T.5. 8:5 Pipe Laying

The laying and jointing of sewer pipes shall be done in accordance with ASTM
DES:C12 or A.W.W.A. Specifications C600 as applicable and as modified or supple-
mented by these Specifications. '

Proper and suitable tools and appliances for the safe and convenient cutting,
handling and laying of the pipe and fittings shall be used.

Before being laid, all pipe and specials shall be thoroughly examined for de-
fects and no piece shall be installed which is known to be defective. If any
defective piece should be discovered after having been installed, it shall be
removed and replaced with a sound one in a satisfactory manner by the Contractor
at his own expense.

The pipe shall be thoroughly cleaned before it is laid and shall be kept clean
until it is accepted in the completed work. Special care shall be exercised to
avoid leaving bits of wood, dirt and other foreign particles in the pipe.

Pipe laying shall begin at the low end of a run and proceed upgrade. Generally,

all pipe shall be laid with bells or grooves pointing uphill. Each pipe shall

be carefully placed and checked for line and grade. Adjustments to bring pipe

to line and grade shall be made by scraping away or filling in granular material

under the body of the pipe, but in no case by wedging or blocking up the barrel.

The faces of the spigot ends and the bells shall be brought into fair contact
and the pipe shall be firmly and completely shoved home. As the work progresses,
the interior of the sewer shall be cleaned of all dirt and superfluous materials

of every description. All lines shall be kept absolutely clean during con-

struction and shall be stopped off with wooden bulkheads at the end of each
day's work. Pipelines shall be -laid accurately to line and grade. Exposed ends

- of uncompleted lines shall be capped or otherwise temporarily sealed at all

times when pipe laying is not actually in progress.

Gaskets for pipe joints shall be stored im a cool place and protected from
light, sunlight, heat, 0il or grease until installed. Any gaskets showing signs
of checking, weathering or other deterioration will be rejected.
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Pipe shall be laid in trench excavation on good foundation and, where required,
secured against movement. Pipe joints shall be made in the excavation as
required.

The Contractor shall excavate the trench below the bottom of the pipe to the
depth shown on the Plans. A uniform layer of select fill material on which the
pipe shall be laid shall then be placed and tamped in the trench. At each joint
enough depth and width shall be provided around the pipe so that the joints can
be properly made. The width of the trench shall be the minimum required for
pipe laying, and under conditions shall the trench at the top of the pipe exceed
the sum of the outside diameter of the pipe barrel plus 18 inches for pipe eight
(8) inches through 24 inches in diameter, nor the outside diameter of the pipe
plus two (2) feet for pipe more than 24 inches in diameter, unless otherwise
shown, specified or directed.

Pipe laying will be permitted only in dry trenches having a stable bottom.
Where groundwater is encountered, the Contractor shall make every effort to
secure an absolutely dry trench bottom. If all efforts fail to obtain this
condition and the Engineer determines that the trench bottom is unsuitable for
pipe foundation, he will order, in writing, the kind of stabilization to be
constructed.

If, in the opinion of the Engineer, the Contractor has failed to obtain an
absolutely dry trench bottom by insufficient use of all known methods of trench
dewatering, the Engineer may then order the Contractor to excavate below grade
and place sufficient selected fill material over the trench bottom at the Con-
tractor's own expense.

Where concrete pipe is shown on the drawings to be laid on long radius curves,
the curve may be made as follows:

1.  Slightly increasing (at joints) the distance between adjacent sections
of pipe, at one side of trench. '

2. Use of pipe with the ends cast on a slant. The slant angle shall in
-no case be great enough to produce a rough, ill-fitting, interior
surface of the pipeline or a distorted joint.

3. Use of pipe with a bend cast in the pipe section. In all cases, the
deflection at any joint shall be limited such that a water tight joint
can be secured with the selected joint material and shall be subject
to approval by the Engineer. *

Where concrete pipe is laid on short radius curves, reinforced concrete collars
shall be provided at each joint, as shown on the drawings.

T.5. 8:6 Laying Pipe in Tunmnel '

Sewer pipe shall be laid in tunnels at the line and grade shown on the plan.
Pipe shall be handled in tunnels by the use of proper skids and wedges, guide
rails, or other means and care shall be exercised not to disturb the pipe after
it has been placed.

All sewer pipe in tunnels must be supported on a concrete cradle. All joints
must be watertight and finished flush with the inside surface of the tube or
pipe section. The Contractor's methods for setting sewer pipe and making all
joints must be approved by the Engineer prior to their use.
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After the pipe is in place and the cradle poured, the Contractor shall bulkhead
the ends of the tunnel and fill the area between the sewer pipe and and tunnel
lining with a lean grout mix as specified or shown on the Plans, or as directed
by the Engineer. Grout shall be pumped in under pressure to assure complete
filling of all wvoids.

T.S. 8:7 Line and Grade

All sewer pipe shall be laid to line and grade as shown on the Plans or as
directed by the Engineer. When batter boards are used, they shall be spaced at
25-foot intervals and at least three (3) boards will be in place at all times.

The use of a laser beam for line and grade is highly encouraged. The Contractor
is totally responsible for laying the pipe to the lines and grade specified or
directed by the Engineer. The Contractor is responsible for checking elevations
shown on the Plans. If a mistake in line or grade is made, the Engineer may
order the pipe dug up and relaid at the Contractor's expense,

- T.5. 8:8 Jointing Sewer Pipes

T.S. 8:8 General
Jointing of clay to P.V.C., P.V.C. to C.I., clay to C.I. or where any disimilar
materials are joined shall be done with mission coupling with shear rings.

(a) Jointing Clay Pipe Sewers. Sewers of clay pipe shall be laid with rubber
gasket joints. In making gasketed clay pipe joints, the gaskets and the
joint material on the bell and spigot ends of the pipe shall be wiped clean
and thoroughly coated with the lubricant recommended by the pipe manu-
facturer. The gasket shall be stretched over the spigot and placed in its
proper position. The spigot eand shall be inserted in the bell and pressure
applied sufficient to seat the pipe properly. After seating, the joint
shall be carefully inspected all around to assure that the gasket is in
proper position.

After the joint has been completed, any voids in the excavation beneath the
spigot shall be thoroughly tamped full of granular fill material to provide
a full bearing for the pipe and prevent excessive pressure on the bottom of
the joint.

(b) Jointing Reinforced Concrete Pipe Sewers. Sewers of reinforced concrete
pipe shall be laid with O-Ring rubber gasket joints. In making gasketed
joints, the gasket and the socket shall be lubricated with a soap solution
or an approved gasket lubricant and the gasket shall be stretched over the
spigot or tongue and placed accurately in position. The tongue end shall
be carefully centered in the socket of the preceding pipe so as to avoid
displacement of the gasket and the pipe shall be drawn home, fully com-
pressing the gasket, by the use of a cable and winch activated by suitable
hydraulic jacks, set inside of the pipeline, at least two (2) pipe lengths
back, or by other approved methods. Adjustments to line and grade shall be
made in such a manner that the compressed gasket will not be disturbed.

Each joint shall be felt completely around to determine whether the gasket
is in its proper position. If the gasket can be felt or seen out of place,
the pipe shall be withdrawn and the gasket examined for cuts and breaks.
If the gasket has been damaged, it shall be replaced with a new one before
the pipe is replaced.
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Cement grout shall be placed in the interior annular joint opening for pipe
sizes of 24~inch and larger in diameter. The joint grouting shall not
advance to within two (2) pipe lengths of laying operations. Cement mortar
for joints shall be in accordance with Article 5, "Concrete and Reinforcing
Steel".

(c) Jointing PVC Pipe. Jointing of PVC pipe shall conform to requirements of
the manufacturer and as laid out in T.S.8:2, paragraph (e) of this Article,
entitled "PVC Pipe".

T.5. 8:9 Construction Joints

Work on each individal section of the project shall proceed in a continuous
manner from one end of the project to the other unless there are valid reasons
for working in sections. When the contractor connects parts of his own section,
or when he is required to connect his work to existing facilities or to work on
other sections already completed by others, he shall, in advance of any con-
struction, submit for approval by the Engineer, the number and location of all
such construction.

Steel reinforcement equal to or stronger than the reinforcement in the adjacent
pipe shall be cut to fit the open space between the pipe and shall be tied in
place beofre the joint is poured. The joints shall be formed on both the inside
and outside with a minimum wall thickness of one and one-half times the thick-
ness of the pipe. The concrete used shall be Class A and shall conform to the
requirements of Article 5 of the Technical Specifications. The inside of the
joint shall be smooth, free from defects and shall be coated with two (2) coats
of Epoxy Coal Tar. The joint shall not be back filled until the concrete has
reached its 28th day strength.

Article 9 Acceptance Tests

T.S. 9:1 General :

Acceptance tests, of the entire sewer line, shdll be performed by the Contractor
at his expense to the satisfaction of the Engineer. The tests to be made to
determine the acceptability of the work will be listed in the Instructions to
Bidders for that individual project. Procedures and acceptable limits for some
of the tests that may be required are given in this Article.

T.S. 9:2 Infiltration Test

When infiltration tests are required over all or part of the sewer (including
manholes and chambers) the quantity of infiltration or leakage for any section
less than 24 inches in diameter shall not exceed 200 gallons per 24 hours per
mile per inch diameter of sewer. Sewers larger than 24 inches in diameter shall
not exceed 5,000 gallons per 24 hours per mile of sewer. Leaks carrying mud or
other material which may deposit in part of the sewer shall be corrected.

The infiltration test shall not be used when the level of the water table is
below the top of the pipe. Allowances for hydrostatic pressure will not be made
and the pumping of ground water shall be discontinued for at least three (3)
days prior to the performance of the test.

Measurement of the infiltration shall be made using a V-notch weir or other
measuring devices as approved by the Engineer. The test shall be made over a
period of four (4) hours commencing at the time when the flow over the weir has
apparently stabilized. Readings shall be taken at thirty (30) minute intervals
over the four (4) hour period.
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The maximum allowable gallonage shall be computed according to the limits estab-
lished herein. Sections of sewer upstream from the sections being tested may be
dammed up to prevent infiltration therefrom from affecting the test. The length
of house connections, if any, may be considered in computing the total maximum
amount of infiltration. Acceptability of the sewer as to infiltration shall be
made by comparing the maximum allowable gallonage to the average value found by
direct measurement.

T.5. 9:3 Exfiltration Tests

A section of sewer line shall be prepared for the exfiltration test by plugging
the upper side of the downstream manhole and all openings in the next upstream
manhole except the downstream opening. Where grades are slight, two or more
sections between manholes may be hydrostatically tested at once. Where grades
are steep, the maximum head on any section under test will not exceed ten (10)
feet. Branch sewers running from Y-branches on the mains shall be plugged at
their upper end if the test head would cause them to overflow.

A section of sewer line prepared as above shall be tested by filling with water
to an elevation of four (4) feet above the invert at the midpoint of the test
section, or four (4) feet above the existing ground water elevation or one (1)
foot above the top of the pipe in the upstream manhole, whichever is greater.
The water should be introduced into the test section at least four {4) hours in
advance of the official test period to allow the pipe and joint material to
become saturated with water. All entrapped air is to be removed from test
section prior to performing the test.. At the beginning of the test the ele-
vation of the water in the upper manhole shall be carefully measured from a
point on the manhole rim. After a period of ome (1) hour, or less, with the
approval of the Engineer, the water elevation shall be measured from the same
point on the manhole rim and the loss of water during the test period calculated.
If directed by the Engineer, enough water shall be precisely measured into the
upper manhole to restore the water to the level existing at the beginning of the
test and the amount added shall be used to determine leakage.

Should an initial test show excess leakage in a section of line, it is permiss-
ible to draw the water off and test the manhole that contained water. This test
shall be made by plugging all the openings in the manhole and filling with water
to the same elevation as existed during the test. The leakage from the manhole
may be deducted from the total leakage of the test section in arriving at the
test leakage. After testing is complete, the manhole shall be waterproofed by
grouting and/or painting the interior with sodium silicate or other approved
waterproofing agent. If it is necessary or desirable to increase the test zhead
above four (4) feet, the allowable leakage will be increased to allow for the
increase in head. Sewer sections showing leakage in excess of that allowed
-shall be repaired or reconstructed as necessary to reduce the leakage to that
specified.

The maximum allowable exfiltration for this test shall be 200 gallons/inch of
diameter/mile/day, plus ten (10) percent for each two (2) feet of head over two
(2) feet, or as indicated in Special Instructions. The Contractor's attention
is, however, directed to the fact that the stipulation of a maximum allowable
leakage shall in now way relieve the Contractor of his obligation to correct,
stop or otherwise remedy individual leaks in the system due to defective work-
manship or material even though such leakage might come within the allowable
maximum.

T.8. 9:4 Low-Pressure Air Testing
The Contractor will furnish all facilities and personnel for conducting the
test.
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The Contractor may desire to make an air test prior to backfilling for his own
purposes. However, the acceptance air test shall be made after backfilling has
been completed and compacted.

All wyes, tees or end of side sewer stubs shall be plugged with flexible-joint
caps, or acceptable alternate, securely fastened to withstand the internal test
pressures. Such plugs or caps shall be readily removable and their removal
shall provide a socket suitable for making a flexible-jointed lateral connection
or extension. '

Prior to testing for acceptance, the pipe should be cleaned by passing through
the pipe a full gauge squeegee. It shall be the responsibility of the Con-
Lractor to have the pipe clean.

Immediately following the pipe cleaning, the pipe installation shall be tested
with low-pressure air. Air shall be slowly supplied to the plugged pipe in-
stallation until the internal air pressure reaches 4.0 pounds per square inch
greater than the average back pressure of any ground water that may submerge the
pipe. At least two (2) minutes shall be allowed for temperature stabilization
before proceeding further.

The pipeline shall be considered acceptable, when tested at an average pressure
of 3.0 pounds per square inch greater than the average back pressure of any
ground water that may submerge the pipe, if: (1)the total rate of air loss from
any section tested in its entirely between manhole and cleanout structures does
not exceed 2.0 cubic feet per minute, or (2) the section under test does not
lose air at a rate greater than 0.0030 cubic feet per minute per square foot of
internal pipe surface.

Tables for reference on air testing are located on page 98 of these specifications.

The requirements of this specification shall be considered satisfied if the time
required in seconds for the pressure to decrease from 3.5 to 2.5 pounds per
square inch greater than the average back pressure of any ground water that may
submerge the pipe is not less than that computed according to the procedures
outlined in the Instructions to Bidders.

If the pipe installation fails to meet these requirements, the Contractor shall
determine at his own expense the source or sources of leakage and he shall
repair (if the extent and type of repairs proposed by the Contractor appear
reasonable to the Engineer) or replace all defective materials or workmanship.
The completed pipe installation shall meet the requirements of this test before
being considered acceptable.

NOTE: It has been found that in many instances clay and concrete sewer pipe
must be wetted before an acceptable test can be performed. Inasmuch as under
actual field conditions when infiltration would occur, the pipe would wet from
ground water, it appears reasonable to allow the Contractor, at his own expense,
to wet the pipe prior to retesting.
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T.S5. 9:5 Force Main Pressure Test

After the pipe has been laid and partly backfilled as specified herein, all
newly laid pipe or any valved sections of it shall, unless otherwise expressly
specified, be subjected to a hydrostatic pressure equal to 50 percent more than
the operating pressure at the lowest elevation of the pipe section, but not to
exceed the pressure rating of the type of pipe specified. The duration of each
pressure test shall be for a period of not less than one hour and not more than
six hours. The basic provisions of AWWA C-600 and C-603 shall be applicable, if
specified.

Each section of pipe to be tested, as determined by the Engineer, shall be
slowly filled with water and the specified test pressure shall be applied by
means of a pump connected to the pipe in a satisfactory manner. The pump pipe
connection and all necessary apparatus including gauges and meters shall be
furnished by the Contractor. Before applying the specified test pressure, all
air shall be expelled from the pipe. To accomplish this, taps shall be made, if
- necessary, at points of highest elevation and afterward tightly plugged. Any
cracked or defective pipes, fittings, valves, or hydrants discovered in con-
sequence of this pressure test shall be removed and replaced by the Contractor
with sound material and the test shall be repeated until satisfactory to the
Engineer. Provisions of AWWA C-600 and C-603, where applicable, shall apply.

After completion of the pressure test, a leakage test shall be conducted to
determine the quantity of water lost by leakage under the specified test
pressure. Test pressure is defined as the maximum operating pressure of the
section under test and is based on the elevation of the lowest point in the line
or section under test corrected to the elevation of the test gauge. applicable
provisions of AWWA C-600 and C-603 shall apply. Duration of each leakage test
shall be a minimum of ome (1) hour in addition to the pressure test period.

Allowable leakage in gallons per hour for pipeline shall not be greater than
that determined by the formula.

L:u
7400 -

Note; Allowable leakage in gallons per hour.

Number of joints in length of pipeline tested.
Nominal diameter of the pipe in inches.
Average test pressure during leakage test in

pounds per square inch guage,

RN
TN

Tables of Allowable Leakage and Basis of Allowable Leakage can be found on
Standard Drawing 18, Table 2 for pipeline.

Allowable leakage for asbestos - Cement water pipe shall conform to provisions
of AWWA C-603. Allowable leakage per 100 couplings based on 150 psi pressure
represents a leakage of 30 gpd per mile of pipe per inch of diameter for pipe in
13 foot lengths. A table showing the allowable leakage is provided on Standard
Drawing No. 18, Table 3.
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Leakage is defined as the quantity of water to be supplied in the newly laid
pipe or any valved section under test, which is necessary to maintain the
specified leakage test pressure after the pipe has been filled with water and
the air expelled.

Flanged pipe shall be "bottle tight".

T.5. 9:6 TV Inspection ‘

Inspection of a sewer line with the use of television equipment is not a method
of testing but is useful in finding defects in a sewer that has flow in it and
cannot be tested by any of the aforementioned methods.

The District reserves the right to make television inspections and if defects in
the work are found before the guarantee as set forth in G.C.7:4, reguire the
Contractor or surety to make such repairs as may be needed.
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