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PREFACE

The inspection of construction involves a great deal more than the -
passive overseeing of work and covers a far larger sphere than the craft of
construction. It includes beyond these narrov confines, the whole art and
technology of creating public vorks to the satisfaction of four poverful
interests: the owner’'s capital, the engineer’s knovledge, the contractor’s
earnings, and the user’s need. The purpose of this manual is. to meet these
sometimes conflicting interests vith a uniform standard of acceptability
drawn from .engineering experience, the law, common sense and good taste.

Turnpike construction vill be judged to a large degree by the focus:
of things covered in this manual, Thus these instructions should be both
read and referred to by all consulting engineers and architects and their
principal employees with a full measure of determined compliance.
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AGREEMENT

ARCEITECT--

CHANGE O

CHIEF EN

CLAIN-~~

DEFINITIONS
All managément, reportorial, and clerical functlons
of the Engineer.

4 legal instrument betveen the.N;J;'Turnpikg
Authority and an Engineer.

RDER

An architectural firm engaged by Agreement to
perform work on buildings. Administratively
analogous to Engineer. . .

GINEERmmcm e

A vritten order to the Contractor, signed by the
Chief Engineer, ordering a change in the work from
that originally shown by the original Plans and
Specifications.

The Chief Engineer of the Turnpike Authority

A petition for reconsideration of a Contractor'’s

CONTRACT

ENGINEER

————— . — —— . 1w

R m e

A P . i e O A o S

invoice previously rejected by the Engineer, the
General Consultant, or the Chief Engineer and
folloving certain formalized procedures. (See
text.)

See Engineer.

The Agreement betveen the Authority and the
Contractor for the performance of a specific
project in accordance with the requirements and
provisions of the Contract documents, vhich include
the Proposal, Proposal Guaranty, Contract
Agreement, Contract Bond, Standard Specifications,
Supplementary Specifications, Pover of Execution,
Plans, Addenda (if {ssued), and Change Orders vhich
nay be issued, all of vhich documents are to be
treated as one instrument as if set forth at length
in the vritten Contract Agreement.

Party of the second part to the Contract.acting
directly or through agents or employees, and solely
liable for the acceptable performance of the
Project and for the payment of all debts pertaining
to the Project except those specifically assumed by
others. .

The Chief Engineér of the Nev Jersey Turnpike
Authority, or a duly authorized representative

" acting vithin the scope of the particular authority

vested in him.



FINAL CERTIFICATE . ‘ . Co
OF PAYMENT -~ The last Pay Certificate prepared on a Contract and
constituting the termination of the Contract.

FINAL ESTIMATE-——memcmee See Final Certificate of Payment.
GENERAL CONSULTANT--;-e-The firm of Howard, Needles, Tammen & Bergendoff,
INSPECTION-—mcemm e e The art and technology of‘ascertaining and

reporting that the wvork by a Contractor, Sub-
contractor, or’ Supplier is consistent with the

Contract.
JOB SITE : : The total envirens of a Project.
LABORATORY -- --~-A firm or individual designated by the Chief

Engineer for the inspection and testing of the
materials to be used in the Project,

LIAISON ENGINEER-=——wowm=m An employee of the General Consultant vho serves as
: a communication link between the Engineer and the
General Consultant on matters of policy, and
© general information.

LIQUIDATED DAKAGES-=e——a- Money vithheld on a Monthly Certificate in
accordance vith the Contract due to late completion
of work.

HATERIALS —— All rav or prepared materials and manufactured of

fabricated products utilized in the Project.

PAY CERTIFICATE-————eoe—e An invoice prepared by the Engineer on forms
. supplied by the Authority for work completed ;by
the Contractor on any Contract. Usually prepared
monthly but sometimes semi-monthly. (See text.)

PAY ESTIMATE--cm o See Pay Certificate.

PROJECT~mmm i c e e The entire wvork to be performed under the contract,
' including the furnishings and doing all things
necessary and proper therefor or incidental thereto
for repairing the vork.

PROJECT ENGINEER--———==== A licensed professional engineer employed by the
- Engineer to supervise the Project staff and assume
responsibility for its vork.

RESIDENT ENGINEER-=—=e——n An employee of the Engineer vho reports to the
: - Project Engineer.
RETAINAGE See Retained Percentage.
RETAINED PERCENTACE ------ ¥oney vithheld on a Pay Certificate in accordance

with the Contract.

fi-
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SECTION ENGINEER-—mmeeemn See Engineer.

SOILS ENGINEER-eecmmmame An employee of the Engineer vhom tests analyses and
reports on the materials to be included in the
project,

SPECIAL FINAL ESTIMATE---Pay Certificate used in the event 3 clainm is filed'”
against the Authority. Prepared on Final
Certificate form and normally relesses all monies
due the Contractor, except amounts in dispute.

SUBCONTRACTOR--~~=—rm e Any Corporation, Partnership, Firm or " Individual
vho contracts vith the Contractor to perform vork
at or about the construction site, for or on behalf
of the Contractor; in a manner other than'or in
addition to furnishing materials, plant or
.equipment.

SUPPLIER - ---Any Corporation, Partnership, Firm or Individual
' vho contracts with the Contractor to manufacture,
supply or sell materials, plant or equipment for

the Project for or on behalf of the Contractor.

SURVEY-~=m- —_— Vork performed by the Engineer to layout, measure,
or verify dimensions of work vithin the terms of
the agreement.

TESTING LABORATORY=——wenue (See Laboratory.)

TURNPIKEm——m e e e e e The facility knovﬂ as Néw Jersey Turnpike ovned and
‘ ~ operated bg the Authority.

TﬁRNPIKE AUTBORITY--m e Duly appointed Commissioners of the N.J. Turnpike.
UfILITXV-u—wr ------------ A publie, privately or.cpoperatively.bvned

Authority, Agency or Agencies operated by one or
more persony or cooperation for public service.
For purpose of this Contract Railroad shall be
considered as well as Turnpike ovned services.
Utlilities include electric, telephone,
communications, traffic surveillance, sever, vater,
‘gas and similiar facilities.

WORK ORDER-- - 4 legal agreement betveen.the‘huthority and a
Utility Company to perform specified vork.
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Use of the Manual

This Manual has been organized as a three dimensional matrix with
three "Phases” focused around the process of construction, nine "Divisions”
dealing vith broadly related topiecs, and tventy four "Sections™ on specific
categories of information or instruction. Nearly all of the Sections have
been further divided into "Parts" for clarity of presentation. The diagram
on the following page shovs the concept. that was used, and the .Table of
Contents following the diagram showvs the hierachy of separations. All such
assemblages are artificial to some degree and highly arbitrary but necessary
for editorial order and engineering emphasis.

Division One, called "Introduction", and Division Tvo, called
"Organization", are intended for those vho are new to Turnpike work and need
an overviev of i1ts policies and functional arrangements.

Division Three, entitled "Pre-Construction Requirements®, is intended
as a check list for management of items to understand and take care of
before the contractor .moves onto the job site. :

Division Four, on "Cost Control®, and Division Five, on "Progress
Monitoring", are intended as a hand-book of procedures for meeting the
" reporting requirements of the Authority and the obligations of the
construction contracts.

Divisioﬁ Six, on "Quality Committments", is a discussion of some of
the considerations that are needed in order to create a project of 1asting
benefit

Divisions Seven, Eight, and Nine, dealing vith "Rinal Engineering",
"Final Administration”, and "Disputes Resolution” respectively, are matters
one would expect to deal with after the physical construction i1s finished. -

An index is provided in the back of the book to help find specific
topics or instructions.

viii
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Division Tve

ORGANIZATION

All of the individuals and agencies participating in Turnpike
construction contracts must have knovledge of their relationship to each
other so that they will understand the exteant of their responsibilities and

the limits of their authority.

Division Twe of this manual describes the -function of =2:'. of the
principal agencies invelved and also includes Job discriptions ¢ :ome of
the key positions.
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Division Two

Organization

SECTION I
The Turnpike Authority

Turnpike Authority

The direct and principal authority and responsibility for Turnpike
affairs rests vith the five Commissioners. The officers’ titles are Chalrman,
Vice-Chairman and Treasurer. Bach is appointed by the Governor and ‘serves
vithout pay, and tach has an equal vote in commission meetings.

To be considered offjcial all actions of " the Authority and all
expenditures must be formally approved at commission meetings. Commission
meetings are normally held in Nev Brunsvick on the third Tuesday of the month,
and all actions are reported in the official minutes.

In order-for ﬁn item to be considered at a commission peeting, it must
first be listed {n a prepared agenda. The time for receiving items into the

agenda 1is closed one week before the meeting. Such deadlines are very
- important to the engineer or architect in“determining lead time for avarding
contracts, reducing retainage, final acceptance of contracts and the like.

An  additional wveek must be allowved for reviev by the General Consultant and
the Senior Engineer. : :

Specifically for construction, the Commissioners approve budgets, bids,
contract - avards, type III change orders,” final payments to contraclors,
reduction in retainage and final acceptance of the wvork. Minutes of
commission meetings do not become official until 10 vorking days minimum have
passed after the date of the gmeeting in order to give the Governor an
opportunity to veto the minutes if necessary.

In addition the Commissioners are constantly informed through their
staff as to the progress and cost of all work and take an active interest in
‘maintaining good public relations. It is a vital part of the engineer'’s task
to provide a steady flov of information to the Commissioners through perioedic
reports to the Turnpike staff and the General Consultant. ‘ '

The organization of the Turnpike Authority also includes a full- time
resident secretary vho reports directly to the Commissioners. The secretary
certifies all commission actions and arranges fpr all Turnpike activities of

the Commissioners.

The Turnpike Authority rétains a General Counsel who attends all
commission meetings, generally advises the Commissioners on all legal matters,:
and directly eontrols all lagal actions.
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The day-to-day activities of the Turnpike are supervised by an
Executive Director vho is chief-of-staff and controls all operations in behalf
of the Authority. The Director also approves all items to be included in the
agenda for commission meetings. This includes all items that would be of
interest to the engineers.

The Executive Director’s involvement -with the activities of the
engineer will usually be exercised through the General Consultant. Bovever,
the Chief Engineer may from time to time attend meetings of and issue
directives to the engineers. Such directives carry the full veight of the
Turnpike Authority. ) : . .

The Turnpike staff is divided into a series of departments according to
the type of work performed. Each department head is responsible for the
activities of ‘that department and reports to the Executive Director., The
engineer will normally be involved only through the engineering department.
Folloving is a brief description of the engineering department and the other
departmentss—- . ‘

Engineering Departnent. The ‘engineering department is responsible for
approving the design and construction of all Turnpike facilities and for
making recommendations for projects to the Authority through the Executive
Director. The Chief Engineer is in overall charge of the department, vhich is
divided inte four functions -- design, construction, specifications and
contract records.

The Chief Engineer attends all commission meetings and carries out all
policy directives of the Executive Director. That office takes direct and
official interest in all activitles of the engineer. Thus the Chief Engineer
is the highest official with whom the engineers vill most often come in
contact. : : -

The Senior Engineer functions as.the principal advisor of the Chief
Engineer on professional matters of policy and judgement and normally acts in
the Chief Engineer’s behalf vhen the latter is absent. The Senier Engineer
has broad review powers and directs the activity of the Turnpike Project -
Engineers. - :

The Sﬁpervising Engineer, or Project Engineer, revievs and recommends
for approval to the Chief Engineer plans prepared by the engineers..

The Construction Engineer supervises all construction on the Turnpike
and reports all findings to the Senior Engineer and/or Chief Engineer. The
Construction Engineer attends all pre-construction conferences, makes periodie
visits to all job sites, revievs 21l change orders and monthly estimates, and
attends all final inspections. .
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The Construction Engineer maintains a staff to assist in the duties of
that office. This staff is normally divided into the tvo parallel tategories
of building construction and highway construction with an Assistant
Construction Engineer at the head of each category. They are responsible for
overseeing the field work performed by others. An office staff is also
maintadned to approve shop dravings and the like and to keep an eye on routine
administrative detail such as sub-contractors approval, informing other
department heads of construction procedures that may affect their interests,
and in general maintaining a clearinghouse for Turnpike construction policy.

The Specification Engineer 15. responsible for revievingl all
specifications prepared by the engineer. In addition, an active file of
c;ntemporary product developments is maintained along vith specifications for
thelr use. '

The Contract Plans and Records Supervisor is also vithin the

-engineering department. ~That office maintains a complete file of all contract

plans and specifications. In addition, an account of all bid prices from all
bidders on all contracts is kept. The Supervisor also maintains a flow chart
shoving the current status of all change orders and pay estimates. In
addition a file of all sub-contract approvals and the value of all
sub-contracted vork is kept up to date by that office.

An organization chart of the Turnpike Engineering Department is shown
on the folloving page. . '

Other Departments. The operations department .is responsible for.
maintaining a safe flov of traffic along the Turnpike at all times. Thus this
department approves the design of all signing, lighting, traffic lane siripes
and the like. o : - T

The department also has a close interest in temporary lane closings.
They establish standards for the design and locaticn of all appurtanences
involved in lane closings such as signs; cones, and flashing lights.

The traffic engineering department also Iinspects the finished
construction with regard to safety features, S0 in many phases of
construction, the engineer will come, in close contact with the traffic
engineering department. '

The legal department is stdffed by a group of attorneys. In
construction matters they become particularly involved at the beginning and
end of each contract.

A -démber of the legal départment vill attend all bid openinés.' They

‘reviev all -contracts, contract bonds, sub-contracts, and certificates of

;nsurance.

The legal depariment also revievs all final pay estimates through the
engineering department, and no contract may be terminated vithout their

approval.
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The legal staff is also available for consultation through the
engineering department .if legal nmatters involving the various engineers or
contractors are ever brought into question. They take a particular interest
in contract claims, : '

The legal department, of course, handles all lav suits that may arise
out of the course of constructicn; and it is expected that all engineers will
put their personnel and records at the disposal of that department in
cooperation vith the Authority on such suits.

The Turnpike Comptroller has broad fiduciary povers in all areas of
Turnpike finance and money flov. The Comptroller advises the Commissioners on
the beneficial use of cash holdings, vorks closely vith the Executive Director
in budgetary matters, and consults with the staff on questions of security and’
money~ handling. Hovever, 1t is in the capacity as head of the accounting
department that the Comptroller will become known to the various engineers.

The accounting . department sees to it that all contracts, engineering
agreements, testing services and the like are properly budgeted, funded and
approved by the Commissioners. In addition, it oversees the disbursement of
all cash and wvarrants all payments., Thus all engineering fees, nonthly pay
estimates, contract change orders, testing laboratory charges, and purchase
orders must be prepared to stand the scrutiny of that department. Standard
forms are available” from the Turnpike for all such transactions, and
instructions in their use and preparation, as outlined in Section VI of this -
manual, muszt be scrupulously followved. Co :

The Comptroller reserves the right to audit the charges on any Turnpike
billing, 4ncluding engineering fees, contractor’s charges and vhatever. So
careful and definitive records must be maintained by all parties at all times
on all contract work. . ‘ ;

The  Turnpike Authority supports a large, permanent - maintenance
department capable and qualified to perform a full range of construction,
repair and operaticnal functions. This department is headed by a Director of
MHaintenance wvho is aided by a professional staff in overseeing vork vhich, in
many respects, is similar to the vork supervised by the engineers. The
maintenance department 1s divided into a builzing section and a highvay
section. The highway section is further divided intp a Northern Division and
Southern Division. . It is the Bighway Division Managers vith vhom the engineer
vill most frequently come in contact.

The toll collection department performs an obvious funetion. In all
work in and around both o0ld and nev toll plazas their approval, exercised

-through the Chief Engineer, is essential,
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The toll audit debartment performs a record keeping function for the
toll collection, traffic, and accounting departments and is involved with the
activities of the engineer in matters of ticket sacurity. '

: The publice information department generally informs the Turnpike
employees (through- a house organ) and the public (through press releases) of
activities of interest to those groups. : ' :

- The New Jersey State Police - Troop D is both separate from and related
to the operations of the Turnpike. They are separate in that all troopers and
officers are an integral part of the State-vide police force. |
They are related in that their facilities are controlled by the Turnpike
Authority. They are responsible for naintaining law and order throughout the
Turnpike system and are not, by any means, limited to traffic control;
although that is, of course, their principal function. A number .of troopers
are assigned - to construction doties coordinated -through the éperations
department. ' )

Consulting engineers have neither more nor less than the rights and
privileges of all citizens and patrons with regard to motor vehicle operations
en the Turnpike. . ' .

Normally, the State Police will exercise their interest in construction
operations  through  the traffic engineering department. -Hovever, in
emergencies, their police povers are the_;ame ay elsevhere in the State,

i g —

JUT——

The one exception is that those to vhom Turnpike passes are Issued niay
‘use grade separated U-turns wvhile vo;king on Turnpike businesst s

o
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U,

e e ey im0 5t 8t A 8



II-1

SECTION II
GENERAL CONSULTANT

A General Consulting Engiﬁeer is required by bond resolution. The firm
of Hovard, Needles, Tammen & Bergendoff has been appointed to that capacity.
Their function as General Consultant is twofold. .

- Primarily . the General Consultant serves to gdvise the.Commissioners on
all engineering matters much as the General Counsel serves onhlegal matters.

A representative__of the General Consultant attends all Commission

meetings and approves all capital . expenditures. In all such matters the
General Consultant vworks in close harmony vith the Trustees, the Executive
Director and the Chief Engineer. - ' :

~ Secondly, the General Corsultant is a pfoject coordinater functioning
as an extension of the Chief Engineer’s staff. It is in this capacity that
the consulting engineers vill mainly have contact vith the General Consultant.

To perform their function as. project coordinator, the General
Consultant must endorse and approve all éontract avards, all change crders,
and all final pay certificates. To inform themselves, and hence the
Commissioners, they are authorized to exercise control and approval of all
activities of the engineers or"architects. Thus they maintain a professional
1izison staff to oversee all design and construction vork throughout the
Turnpike. Therefore all engineers and architeets must report directly, ~
regularly, and formally to- the General Consultant, normally through the
liaison staff. An organization chart for the General Consulrant is shown at
the end of this section. -

In particular, and vith regard to construction, the General Consultant
will attend all bid openings, reviev all construction schedules, receive
progress reports, and coples of all job related correspondence, make periodic
visits to the job site, reviev material approvals and methods of construction,
sign all invoices, change orders, and certificates ‘of paymenis to contractors,
reviev the approval of all. sub-contractors, attend -Job meetings, evaluate
inspection personnel and procedures, reviev testing reports, attend final
inspections, certify contract completions, and perform such other broad or
detailed work as may serve to fulfill their responsibility for thoroughly
appraising the Turnpike Authority of the scope, status, and guality of all
aspects of enginesring vork. :

The - General Consultant will not corraspond or intercede in any vay
directly with the contractors, sub-contractors, or suppliers on any project
but will act only through the consulting engineers or architects.
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Liaison Engineers from the General Consultant s Staff will be assigned
for each section to be constructed.

The 'Liaison Enginéer will be the prime contact for all Section
Engineers on all matters “pertaining to the adminjistration and construction
activities as vell as-any design :oordination required.

Responsibility for utility installations, relocations, and coordination
with contractors rests with individual Section Engineers hovever any problems
that could result in delays to the project-should be brought to the attention’
of the Utility Coordinator who will, as a eentral contact vith various
utilities, attempt to expedite resolution of problems and designate
priorities. : o C

—The—Section—Engineer!s—duties—are outlined in section (XI) for the

individual projects.

" The General Consultant'’s Traffic Coordinator will implement the
necessary coordination required to aveid or minimize conflicts between section
assignments and -vill render the priority determinations for lane closure
requirements in the various sections. All roadvay restrictions and
construction operations affecting traffic in any fashion must be scheduled in

a timely fashion vith the Traffic Coordinator. .
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SECTION III
SECTION ENGINEER

Definition. As previously described in this manual, the term "Engineer® or
"aArchitect™ is virtually synonymous with the term "Consulting Engineer” or
"Architect™ but is wused in preference te the latter terms in order to avoid
confusion vith "General Consultant" described before. .

In the usual cases the engineer vill be responsible for both the design and
construction within a designated section. The scope of this manual is
confingd solely to the construction function.

All engineers are engaged by the Authority through formal agreements and a
normal client-engineer professional relationship exists betveen them. The
engineer provides such services and assumes such responsibilities as are
required by the ethics of the profession and the extent of the written
agreemant. The Turnpike Authority retains the rights traditional with such
relationships and provides the remuneration established in the agreement.
Although such rights and responsibilities are not enumerated herein, they are
presumed to provide a fundamental basis for all activitles discussed in this
manual. : '

The engineer relates to .the General Consultant by manner of the latter’s’
position as an agent of the client. The engineer assumes the rights and
responsibilities of the consulting engineer and the General Consultant acts
only in behalf of the Turnpike Authority.

Authority of the Enginear. The performance of the work shall at all times and
in all respects be subject to the inspection and approval of the engineer.
The engineer shall give instructions necessary to attain strict and entire
conformity "with the plans and specifications. The engineer will correct
apparent errors or omissions in the plans and specifications and make
interpretations necessary for the proper fulfillment of the intent of the .
plans and specifications. ' . ‘

The engineer's inspection, approval, acceptance, instruction, or oversight,
hovever, shall not relieve the contractor of responsibility for the
performance of the work in accordance with the plans and specifications and
shall not commit’ the Authority to acceptance thereof if it is subsequently
found that the materials, methods of construction, or vorkmanship vere
defective "or otherwise did not conform with the requirements of the plans and
specifications.

staff. - To perforﬁ its duties, each engineer must provide a full-time ,
qualified resident staff. This staff is headed by a project engineer who has
overall responsibility for the inspection of construction on the entire

project.

12
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The project engineer should be avare of the status of all contracts still
in design, should have a thorough knovledge of the progress being made on all
contracts under construction, and must be informed on all con:z:ruction
prcblems  existing in the relevant section. The project engire<: 1s
responsible for maintaining liason betwveen the project'office and the Gereral
Consultant, the testing laboratories, the section engineer’s “ovn design
office, and the field offices. It is to the project engineer that the Chief
Engineer and the General Consultant will turn to gain information or to pass
on instructions affecting the section. :

There are certain levels of inspection coverage that the engineer or
architect is bound by this agreement to frovide.” These are discussed in some
detail in Section XIV. ) '

Bulldings. Architects are engaged by the Authority in a manner similar
in almost all respects to an engineer as herein defined. They are generally
retained to design and supervise the inspection of buildings but may also be
engaged in certain aspects of toll plaza constructioen. '

-0ffice Needs. Each engineer must provide and maintain a projec: or
section office on or near the section for the use of the project engineer and
his staff. This project office, in addition to being the home base for the
szeieet - englneer, should be staffed guring all normal vorking hours in order
. +s=pive mail and telephone messzgw: and should provide a space for job
meetings. Copies of all contract plans and specifizations, all records and
reports, costs estimates, progress scheduies, correspondence and all material
relating to the entire section should be filed there.

. In addition to the section . office, there may be various area offices
throughout the section. These will usually be £ield ~office trailers
ordinarily furnished by the Authority and maintained by specific contractors.
Vhe: trailers are required to be purchased by contractors for use on Turnpike
projects, they are paid for by the Turnpike Authority as a contract pay item.
They are 1located at key points designated by the engineer, generally at new

interchanges, major bridges and other centers of activity.

irea offices are to be staffed by the engineer. Each area office staff
should be headed by a single individual responsible for that area, usually
called a resident engineer, vho reports directly te the project engineer. It
{s usially necessary for the area office to also employ at least one full-time
office employee, typically an office engineer, to maintain contact vith the
project office and to. supervise the flov of reports. It is generally to the
area office and the resident engineer that most survey personnel and
inspectors will report. . Lo

for most Turnpike construction gcertain speclalty engineers are required.
If the construction involves soils or foundation considerations, the engineer
is expected to have a qualified solls engineer on its field staff. Similarly,
construction vhich affects the flov of patron traffic requires a traffic
supervisor vhose sole duties vill be to insure that all contract requirements
relating to the maintenance and protection of traffic are met. .

13
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Construction of roadway 1lighting facilities also presents a special
staffing . consideration. - A Qualified electrical inspector must have a broad
viev of the complete project and understand all the phases of electrical
construction vork. : . .

On the following page is a chart shoving the suggested organization of
the engineer’s fileld staff.

Contract Communications. Engineers are expected to maintain continuous
communications with all of the contractors under their control. This is
generally handled by written correspondence, telephone calls, and jJob
meetings. ‘ .

All__requests from contractors for approvals, job informatibn, and

contract - interpretation must be directed to the engineer. Nelther the
Authority nor the General Consultant will receive any communications from
contractors but vill refer all matters to the engineer,

All letters from contractors received by the engineer should be stamped
fReceived - (Name of Firm) - (Office Location) - (Date and Time)."
All correspondence should be ansvered at once, if only teo acknowledge rece1pt
One copy of all 1letters sent by the engineer to the contractor 1s to be
forvarded to the General Consultant.

The project engineer and each resident engineer should'keep a job diary.
Righlights of all job conversations and telephone calls should be entered
daily in the diary. : )

Engineers should assign somecne to record the minutes of all job
meetings. ¥emoranda to file should then be prepared listing the-date, time,
place, and persons attending each meeting along with a brief account of all
problems discussed and conclusions reached. Copies pof such memoranda zre
forvarded to, the General Consultant. ' .

14
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SUGGESTED ORGANIZATION
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SECTION IV
THE CONTRACTING SYSTEM -

Contractors. Contractors are employed by the Authority to perform all
of the construction. work. They are generally selected by public invitation
and competitive bidding. They are bound by legal agreement to perform the

vork in the manner prescribed, vithin the time specified, and for the prices
set forth in the bid proposal. '

All contractors are under the direction of the Chief Engineer. Hovever,
the performance of his vork shall at all times and in all respects be subject
to the inspection and approval of the engineer. The engineer as a third party
may not rescind, alter, or enlarge the contract. Such rights rest only vith
the Chief Bngineer.

Contractors are paid for their vork by the Turnpike on a regular monthly
basis by virtue of certificates of payment prepared and certified by the
engineer, If the value of the work completed exceeds $100,000.00 in a
tvo-week period, a semi-monthly or interim certificate may be processed for
payment, if required by the contactor. '

Sub-Contractor. Sub-contractors are generally constructlon specialists
vho contract with the contractor to perform work at or about the construction
gite. The total amount of 'any contract work that can be sublet shall never

'exceed fifty (50) percent of the total amount of the contract, unless a
““specialty item is provided for in the contract except in the case of a Joinr
Venture. Each party to a Joint Venture shall perform, wvith his own
organization work amounting to not .less than thirty percent (30X%) of the total
amount of the contract.

Sub-contractors are never assigned by the Turnpike Authority, but the
Authority does require that all contractors submit proposed sub-contractors
for approval. Hovever, any consent of the Authority for the subletting of any
of the vork under the contract in no vay relieves the contractor from his full
obligations under the contract. Engineers should aveid dealing directly vith
sub-contractors but should alvays work -through~ the prime contractor --
especially with regard to approval of shop dravings,and progress payments.

Suppliers. Suppliers and materials are all purchased by the contractor
and sub-contractors. The engineer approves, but never selects, the supplier.
4 sample form to be used by the engineer for approval of suppliers is found on

~the following page. Materials furnished are also subject to the engineer’s
approval as described in Sectlon XII. o .

16
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J.S. Sliderule & Assoclates
Consulting Engineers
678 Blank Ave., Nev Brunsvick, N.J. 08903

Katerials Suppiier Approval

Suﬁburst Electric Company, Inc.
123 Sunshine Lane
Newark, Nev Jersey 07114

Re:' Nev Jersey Trunpike - 1990 Uidening '
Section 4A - Contract W-2742
Haterials Supplier

Gentlemen:

In reply to your request ve hereby appféve the company listed below as a
supplier of materials for Centract V-2742. ’ :

Vire Conductor Company
1000 Voltage Blvd.
Edison, Nev Jersey 08817

The materials to be supplied are:

Approximafe Quantity Description
5000 LF #2 AV.G. Conductoé
3000 LF #6 A.V.G. Conductor

It is understood that you are fully acquainteé with the provisions of the
Contract Specifications pertaining to materials supplied to the contract and’
vith - Section 105 of the Standard Specifications entitled "Control of

Materials."

It'. is. further understood that . the approved supplier vill submit

certifications for the materials supplied indicating conformance vith the

approprigte specifications:
Very truly yours,

J. S. Sliderule Associates

By:/s/ Charles J. Smith

CJs _ o frojéct Engineer
ce: Ceneral Consultants :

~17 .
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SECTION V
THE CONSTRUCTION SYSTEM

Testing Laborateries. The testing laboratory is an independent agency
designated by the Chief Engineer for the inspection and testing of the
materials to be used in the project for set unit fees established in advance.

The testing laboratory is directed by, and reports to, the engineer. The

type, range and number of tests taken is generally at the discretion of the
engineer. T . s

- The testing laboratory has no authority to accept or reject materials but
is responsible to make accurate tests and objective reports in accordance vith
the standards and specifications provided by the engineer and may recommend
acceptance or rejection to the engineer.

The testing laboratory is reimbursed by invoicing the Turnpike Authority
on forms provided by the Authority. These invoices are checked and approved
by the engineer and recommended for payment through the General Consultant.
Payment is then made directly by the Authority to the laboratory.

Utility Companies. The relocation of utilities is an important factor in
Turnpike construction and engineers should maintain a close association vith
the utility owners concerned and effect coordination in scheduling the vork to ‘
be performed.

A utility order is required for any relocation or modification, temporary
or permanent, of an existing utility caused by Turnpike construction. The
utility order 4is prepared by the engineer in accordance vith the procedures
established and discussed in detail on subsequent pages of this manual.

Local "Municipalities. Vhen Turnpike construction passes through or near
a township, borough or town, there is usuvally an impact on the residents of
the community. Local officials are besieged vith complaints or requests from
the residents concerning among other things the noise, dust, dirt,
encroachment on thelr property and the like. The officials in turn vrite or
contact the Turnplke Authority, the General Consultant or the engineer to help
resolve these problems. '

The . engineer should maintain favorable relations with all persons in the
community and be available to resolve any problems of this nature that may -
arise. A'vord to the contractor about vhere trucks are parked, the speed that
vehicles "are driven through local streets, or perhaps ordering a vater truck
to keep the dust down -- such efforts vill often go a long vay to developing
cooperation vith neighboring residents. '
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Engineers are often requested by the Authority to attend meetings with
town officials to discuss problems affecting the municipality because of the
present construction. The engineer can and often vill reach agreements vith
tovn officials vhereby an entire community can be satisfied by establishing
certain detours for traffic or installing safety valks for school children
near construction sites. It may also become necessary to establish temporary
street lighting in some areas or install temporary traffic lights in others.
All such agreements should be coordinated with the Authority through the
General Consultants.

Other Agencies. From time to ‘time in the course of the project the
engineer may be called upon.to deal wvith other agencies wvhe have no direct
connection vith the Turnpike Authority. Some of these agencies are:

US Coast Guard

US Army Corps of Engineers .
Nevw Jersey State Department of Labor and Industries
New Jersey Department of Transportation
Undervriter’s Laboratories

The Department of Environmental Protection (both Federal and State)
Nev Jersey Department of Community Affairs :

Occupational Safety and Health Administration

Engiheers are expected to cooperate with all such agencies. Howvever,
vhere juristrictional issues are questioned the matter should be referred at
once to the General Consultants.

19



Division Three

PRE-CONSTRUCTION REQUIREMENTS

Prior to the time that any of the contractors begin work, there are
certain engineering and adminstrative reéponsibilitiés,;hat fall upon the
consuiting”engineef. Division Three of the Manual sets forth some of these
requirements and offers a check list for the pre-construction conference.

20



OUTLINE

CONSULTING ENGINEER

OF DUTIERS
FOR

Cost Control

Quality Contrel

General

Reviev budgets,
construction
estimates, and
engineering
costs. '

Check tid prices.

Reviev plans and
specifications.

Stake-out job.

Ingtruct testing
labs.

Progress Control
Post target dates.

Study construction
sequence.

Apptove progress
schedule.

Organize staff,
Set up office.
Conduct precon-

stuction confer-
ence.,

‘IReviev subs.

Check contractor's
insurance

Check lines and
estimates.

Record contrac-
tors labor and
equipment.

Prepare change
Orders

Recommend approv-
al of testing
lab. invoices &
U.0. invoices.

Prepare daiiy

guantity reports.

Prepare reports:
grades,

Approve material
suppliers,

Approve conéfruc-
tion methods.

Approve shop
‘dravings.
(bi-veekly)
Inspect vorkmanship.

Write and file
da4iy job reports,
(daily) ‘
area progress

(veekly)

section p:ogfesg

. tontract progress,’

Prepare pay
correspondence.

Maintain daily
diary.

Conduct and

" -|record job meet

ing. - .

Coordinate traffie
Protection:

Record final .
quantities.

.| Btepare final pay

Certificate.

Conduct final
inspection.

Prepare as-built
plans.

Prepare Enginear's
Certification

Review contract
claims.
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SECTION VI

ENGINEERING RESPONSIBILITIES

Planning Ahead

During the pre-construction phase for all contracts, the engineer or
architect should become familiar with the contract plans and specifica-

tions. It 4s a good idea at. this time to make a list of early néeded
items, =such as site fencing, office trailers, and shop dravings for long
lead time items. — - T ——

e i R N .

On the Turnpike, control surveys are provided by the engineer - usuvally
during design - and the layout of physical features is performed by the
contractor. It is essential for the engineer to verify that a sufficient
number of control points have survived to-let the contract surveys begin.

Require the contractor to submit din wvriting a list of the proposed
material suppliers for the contract. This list is revieved by the engineer
for approval and a copy is forvarded to the General Consultant. (See page
17 for sample form to be used for approval of materials supplier by the
engineer.) Arrangements should be made to have the material tested by an
authorized testing laboratory for compliance with the specifications. The
name of the laboratory to be used vill be provided by the general
consultant. . .

Review the . contractor'?s progress schedule. On most contracts it will
be required that the contractor submit the schedule within a specified
period of time per Subsection 107.04 of the Specifications., A thorough
reviev of this schedule by the Section Engineer and the General Consultant
is essential. A detailed study should include coordination with other
-contractors as wvell as the completion date specified in the project.

It is cruecial to maintain an up-to-date report on the status of
right-of-vay acquisitions together vith specific estimates of anticipated
dates for securing unacquired property. This information is availasble from
the general consultants. Also it is vital to maintain an up-to-date status
report for utility. removals and relocations. Establish separate records
for each utility order to be periformed. :

Obtain from the contractor a cost breakdown for all contracts bid on

Jump sum basis. .This procedure enables the engineer or architect to
establish a completion percentage al any given period of construction.
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SECTION VII

ADHINISTRATIVE RESPONSIBILITIES

Getting Started

During the pre-construction phase for all contracts, the engineer or
architect should: .

1.
2.

Note and file the avard date of ail contracts.

‘Provide the addresses and phone numbers of the section field office

and trailers ‘as soon as possible to the General Consultant and the
Authority. ' ~ )

Folloving the award of the contract, take I1mmediate steps to
arrange for a pre-construction conference through the General
Consultant.  Be prepared to recommend alternate dates for the
conference to accomodate the several parties. -

Notify the contractor 'in vriting of the pre-construction conference
date, place, and time.

See that the contractor is supplied with Notification of Intent to -
Subcontract forms at the pre~construction conference and has a
knoviedge of how the form Is to be prepared.

Reviev the Notification of Tntent 1o Subcontract forms vhen
submitted by the contractor. Be certain that the limits of the!
Automobile Liability Insurance are correct. ’

Trarszit the executed Notification of Intent to Subcontract form in’
duplicate to the General Consultant. The letter of transmittal to
the General. Consultant should .indicate that the engineer has

"revieved and recommends approval of the sub-contractor.

Inform the appropriate testing laboratory(s) of the awarded
contract, the contractor's name and address, the location of the
vorking site, the pmaterials to be tested, the location of the
conerate plant or asphalt plant if applicable, and the proposed
distribution of the testing reports by the laboratory.

Obtain from the contractor a list of all contractor personnel to be
associated with the contract. -

-
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Execution of the Contract. The bidder to vhom the contract has been !

avarded shall vithin ten (10) calendar days of receipt of Notice of
Avard:

1. Execute and. deliver to the Senior Attorney of the Authority four
(4) copies of the contract. (4 sample copy is shown on page 25.

2. FPurnish and deliver the Contract Bond on the standard form of the
Authority bound in the contract. (A sample is shovn on page 28.)
The bond shall be in a sum of not less than the total amount bid
for the project and shall be maintained by the contractor until the
final payment is made. For further information refer to Subsection

* 103.02 of the Specifications.

3. Furnish safischtoty_ evidence of the required insurance as
specified in the special provisions of the specifications.

4, If the avard is to be a joint venture, furnish and deliver the
Certificate of Secretary on the standard form of the Authority
bound in the contract. '

A1l of the above shall Be furnished, executed and delivered before the
contract will be executed and dated by the Authority.
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VII-3
NEV JERSEY TURNPIKE AUTHORITY
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CONTRACT AGREEMENT

CONTRACT NO. ¥-999

THIS AGREEMENI rzde this ' day of

in the year of our lord, one thousand
nine hundred and betveen the Hew

Jersey Turnplke Authority,'parry of the first part, sometimes

hereinafter called Authority, and

party of the second part, sometimes hefeinafter called
.~ TTactOor. : '

JITNESSETH, that the sald Contractor, in considerazion of. the payments
nereinafter specified, hereby convenants and agrees ts furnish and deliver
all the materials, to do and perform all the work and labor recuired to be
furnished and delivered, done and performed for, and to do and perform all
things necessary or proper for, or incidental to the completion of -Contract
No. ¥-999 in strict and entire conformity vith the Specifications, attached
hereto, and the Plans vhich consist of Dravings numbered 1 to 18, bearing
the general title: )

NEV JERSEY TURNPIKE AUTHORITY
NEV JERSZY TURNPIKE
' * CONTRACT NO. ¥W-999 _
REPLACEMENT OF DOORS AT VARIOUS LOCATIONS - NORTH.

and undér Contfract Documents vhich are hereby made a part of this agreement
as fully and with the sanme effect as if the same had been set forth at
length in the body of this Agreement.

411 vork done under this Contract shall be completed within 180 days of
the date of notice of Award of Contract. . .

v-999 . ' : ' c-1
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If the Contractor fails to complete fully, entirely and in conformity
wvith the provisions of the Contract, the Project and each and every part
and appurtenance thereof, wvithin the time stated ahove, or within such
further time as may have been granted in accordance vith the provisions of
the Contract, then the <Contractor shall and hereby agrees to pay the
Authority for each and every calendar day that he is in default on time to
complete the entire Project, One Hundred Dollars (5100), vhich said amount
per calendar day is agreed upon by the parties hereto to be liquidated
damages and not a penalty.

Notvithstanding = any language herein to the contrary regarding
liquidated damages, the Authority and the Contractor agree that -in. the
event damages are sustained by the Authority in excess of liquidated
damages, the Authority shall have the right to proceed to assess and
recover said additional damages and shall not be limited to recovery of
liquidated damages.

The Contractor--agrees to make payment of all proper charges for labor
and materials required in the aforementioned work, and defend, indemnify
and save harmless the Authority, its officers, agents and servants and each
and every one of them against and from all suits or costs of every kind and
description including suits, costs, claims ahd judgements of agents,
servants or employees of the Contractor and of his subcontractors, and from
all damages to vwvhich the Autherity or any of its officers, agents or
servants may be subjected by reason of injury to the person or property of
others resulting from the performance of the Project, or through the
negligence of the Contractor, its agents, servants, employees and
subcontractors;  or through any improper or defective machinery, implements
or appliances wused in the Project, or through any omission on the part of
the Contractor or his agents, servants, employees and subcontractors; and
he shall further defend, indemnify and save harmless the Authority, its
officers, agents and servants from all suits and actions of any kind or
character vhatsoever, vhich may be brought or dinstituted by any
subcontractor, materialman or laborer who has performed vork or furnished
materials in or about the Project or by, or on account of, any claims or
amount recovered for any infringement of patent, trademark or copyright.
So much money due to the Contractér under and by virture of the Contract as
shall - be considered necessary by the Authority may be retained by the
Authority. and held until such suits, actions, claims or amounts shall have -
been settled, and suitable evidence to that effect furnished to the
Authority. - ‘ :

In consideration. of the premises, the Authority hereby agrees to pay,
as sole compensation for the performance of the Project, payments for the

actual quantity of authorized work ' performed, as prow&ded in the
Specifications, at the prices for the Scheduled T

-999 . . . - Cc-2
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Items of Work in the Proposal. This contract is to be binding upon the
Authority, 1ts successer or successors, and upon the Contractor and its
heirs, executors, adminisiratdérs, successor or successors,.and is voidable
and may be terminated. by the Authority, in accordance vith the provisions
of the Specifications, or if the provisions of the statutes relative
thereto are not complied with. . .

IN WITNESS VEEREOP, the parties hereto have duly executed this

- Agreement the day and year. first above written. .

Attest: ‘ NEV JERSEY TURNPIKE AUTHEORITY

Secretary - ~ 'Executive Director
Contractof
(Corporate Seal) : 2 " L.S.
Vitness or Attest ‘ . ) - L.S.
L.5.
v-999 - - .Cc-3
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NEW JERSEY TURNPIKE AUTHORITY:

* ok k ok ok kok ok xok ok ok kR K

CONTRACT BOND

KNOV ALL MEN BY THESE PRESENTS that we, the undersigned

As PRINCIPAL, and
a corporation organized and existing under the laws of the State of
s and duly authorized to do business in the State of New Jersey, as Surety,
are hereby held and firmly bound unto the Nev Jersey Turnpike Authority,
hereinafter called Authority, its successor or successors, in the penal sum
of

‘ Cents (S N : } for the
payment of vhich vell and truly to be made, ve hereby jointly and severally
bind ourselvese, our heirs, executors, administrators, successors and
assigns.

Signed this : day of , A.D.
nineteen hundred and ) .

THE CONDITION OF THE ABOVE OBLIGATION IS SUCH that vhereas the above
named Principal is about to enter into a contract with the Authority, its
SUCCEeSSOr or successors, wvhich said contract, .
knovn as Contract No. entitled is hereby
made a part of this bond as if set forth herein at length.

NOV, THEREFORE, if the said Principal shall wvell and
faithfully do and perform the things agreed by
to be done and performed according to the terms of the said Contract, ot
any changes or modificaitons therein provided, and shall.abide by all vage
lavs and pay all lavful claims and judgements of subcontractors, .
materialmen, laborers, persons, firms or corporations, for labor performed
or materials, provisions, provender or other supplies, or teams, fuels,
oils, implements or machinery furnished, used or consumed in the carrying
forvard, performing or completing of sald Contract, ve agreeing and
assenting that this undertaking shall be for the benefit of any
subcontractor, materialman, laborer, person, firm or corporation having a
just claim, or judgement agdinst the principal, as vell as for the obligee
herein, and shall defend,

STd. 1/64 . ' R " cB-l
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~ indemnify and save harmless the Authority, its officers, agents and
servants, and each and every one of them against and from all sults, costs,
claims and judgements of every -kind and description, and from all damages
to vhich the Authority, or any of its officers, agents, servants may be put
by reason of injury to the person or property of others resulting from the
performance of said Contract or through the negligence of the Principal,-
its agents, servants, employees or subcontractors, or through any improper
or defective machinery, implements or appliances used by the Prineipal in .
the aforesaid vork or through any act or emission on the part of the said
Principal, or his agents, employees or servants, and shall further défend,
indemnify and save harmless the Authority, its officers, agents and
servants, from all suits, actions, claims and judgements of any kine or
character vhatsoever, vhich may be brought, instituted or obtained by a
subcontractor, materialman or laborer vho has performed work or furnished
materials in or about the vork required to be done pursuant to the said
Contract, or by or on account of, any claims or amount recovered for any
infringement of patent, 'trademark or copyright; then this obligation shall
be void; othervise the same shall remain in full force and effect, 1t being
expressly understood and agreed that the liability of the Surety for any
and all claims and judgements hereunder shall in no event exceed the penal
amount of this obligation as herein stated. . .

The Surety, for value réceived, hereby stipulates and agrees that no
modifications or omissions, or additions in or to the terms of the said
Contract, or in or to the Plans or Specifications therefor, shall in
anyvise effect the obligations of said Surety on its bond, and the Surety
hereby waives notice of same.

IN VITNESS VHERROF the Principal and the Surety have hereunto set their
hands and seals, and such of them as are corporations have caused their .
corporate seals to be hereto affixed and.these presents to be signed by
their proper cfficers, the day and year first set forth-above.

VITNESS OR ATTEST:

Principal

VITNESS -OR ATTEST:

Surety
STD. 1/64 . T CB-2
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SECTION VIII - 1

THR PRE-CORSTRUCTION CONFERENCE

Notification. Folloving the notification of avard to the contractor,
the engineer should take the necessary staps to prepare both the contractor
- and the . field office for the fortheoming work. Section 107 of ‘the
Specifications should be referred to and followed carefully.

- .For all contracts it will be necessary to conduct a pre-contruction
conference attended by representatives of the Authority, the engineer, the
General Consultant, and the contractor. '

This meeting' 1s arranged through the General Consultant with
representatives of the Authority and is conducted at the Nev Jersey
Turnpike Administration Building, Newv Brunswick, New Jersey. '

. The date and time of the conference is confirmed in vriting by the
engineer to the contractor.

An outline for a pre-construction conference begins on page 31.

Notification of Intent .to Subcontract forms. are required for all
sub-contractors. These forms will be supplied by the Authority. ‘A sample
of the form is on page 36. Also, the contractor should bring a signed copy
of the Pover of Execution Form to the pre-construction conference. (See

page 37.)

The Pover of BExecution form a.sample of vhieh 1{s indicated on page 37
is required in the executed contract document. Be sure to remind the

contractor of this as it pertains to signatures on Pay Estimates, Change '

Orders and other documents in the contract.
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SECTION VIII - 2

OUTLINB FOR PRE-~-CONSTRUCTION CONFERENCE

Execution . of contract. See page 25 for e sample Contract form
properly executed. This should be discussed vith the contractor at
the conference vwvith a reminder to follow the instructions of the
Letter of Avard. * : : ' :

Contract Bond. Pour (4) coples of the Contract Bond should be
" signed by the contractor and delivered to the Authority.

Insurance. Insurance Certificate as required under Subsection
106.19 must be revieved and approved by the Authority before
execution of contract. Contractor should be informed that in the

. _near future ‘a Notice to Proceed letter will be received from the

Senior Attorney of the Authority returning one fully executed copy
of the contract and containing the information that the insurance
is in order and that the contract is in order to begin operations.

Subcontractors. The contractor should be furnished with a supply
of Notification of Intent to Subcontract forms. -

Plans and :pecificationa. The contractor should be asked hov many
additional copies will be required; and efforts should be made to
secure them.

Contractor’'s organization. The contractor's superintendent should
be present at the meeting. The contractor should be reminded .of
the need to submit veekly memoranda, on some suitable form, of the
numbers and classifications of the vorkers and equipment used on
the job each day of the previous week including ‘those of
sub-centractors.

Katerials approval. Lists of proposed suppliers should be
submitted to the engineer, in writing, =t the preconstruction
conference. Por materials such as Portland cement concrete and
asphalt concrete additional time is needed for mix designs and
approvals. Up-dates may be required from time to time.

Shop drawings. Establish a procedure for the submittal and
approval of shop dravings including:

a. The name and address of the engineer vho will receive them.

‘b. The number of coples required.

c. The specific items that vill require shop dravings.

d. ‘Vhich shop dravings must later be submittes in permanent form

as record dravings. They must be on mylar sheets 22" x 36" in
size per Subsection 104.08.

31



10.

11.

12.

13.

14.

SECTION VIII - 3
Testing'procedures. Qutline for the contractor the following:
a. The name Pf the labora;ory that will test various materials.
b. The approximate time involved to obtain réstlts.

¢. The contractor must make all Arrangements for picking up and
delivering concrete cylinders to the testing laboratory.

d. Materials that will require physical evidencehof inspection
(monograms) such as atruc:ural steel and concrete pipe.

e. The need for 1aboratory equipment to be provided at concrete
plants and asphalt plants.

f. A list of materials that wvill require manufacturer’s certifica-
tion, such as reinforcing steel. (Note: On contracts requir-
ing large amounts of asphalt concrete or structural steel, it
vould be helpful to have a representative of the testing
laboratory present.)

Progress scheduls, The need for prompt submittal of a detailed
progress schedule should be strongly emphasized. Any critical
scheduling problems should be intensively explored at - the
conference, :

Insurance, The contract previsions should be revieved to determine
vho will provide general liability insurance. If a vrap-up policy
covering both the Authority and the contractor is provided by the
Authority, then the form of the policy is available for inspection
at the Authority’ s legal department. .

Right-of-vay. There should be available at the meeting an
up-to-date report on the status of right-of-vay acquisition
together with specific estimates of anticipated dates for securing
unacquired property.

Utility. - For utility removals and relocations the engineer should
have an up-to-date status report. For utilities that are to remain
and may "be a hindrance, the contractor should be reminded of the
obligations to inform the utilities before starting vork and -of any
safety measures that might be required. -

Contractor's headguarters. Agreement should be reached as to the .
location of the contractor's office and yard. '
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SECTION VIII - 4

15. Pay cartificates. Discuss the'féllowing:

a. Powver of Execution. Contractor should be made avare that only.
the person(s) signing the contract agreement for the contractor
is authorized to sign the pay certificates and change orders.
If other contractor personnel will be permitted to sign, then s
Pover of BExecution: should be consummated either wvith the
signing of the contract agreement.or immediataly thereafter.
(Sample on page 37.) '

b. Inform the contractor that a semi-monthly payment can be
obtained provided that a minimum of $100,000 vorth of work, or
25% of the total value of the contract (vhichever 1s less), is
performed during any periocd of two consecutive veeks.

¢c. Establish a closing date when quantities vill be determined for
pay estimates. A deliberate effort vill be made to have all
contractors receive their payment vithin thirty (30) days after
the established closing date for estimates. The following
‘chart establishes closing dates: .

Contract Nos. Closing Monthly i Period Covered by

Ending In Date for Estimate Interim Estimates

0 1st . 1st to -15th
1 4th 4th to 19th
2 7th ' 7th to 22nd
3 . 10th 10th te 25th
4 13th - " 13th to 28th
Aors 16th 16th to 30th or 3lst
B or 6 19th 19th to 4th
Cor? - 22nd 22nd to 7th
Dor8 25th ) 25th to 10th
Eor 9 28th . o 28th to 13th

" The last digit in a contract designation,'vhether a letter or a number,
determines the date:

Example:

Closing date 1is 19th of month -
Closing date is 22nd of month
Closing date is 28th of month

* Contract W-705B
Contract W-707
Contract W-70B-9
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SECTION VIII ~ 5

16. Traffie protection. Review the devices required; and if furnished
by the Authority, when and vhere they may be obtained. If
furnished by -the contractor, the need for prompt approval of the
supplier and for establishing target delivery dates.

Review and explain vorking hours, 'ingress and egress, traffic flow,

traffic control material, layouts and special contract provisions. .

Establish a check system for night patrol.
Require the conﬁrdctor to apply for a traffic pernit as required..

- The eontractor should provide the names and telephone numbers of at
least tvo responsible supervisory employees vho can be reached at any hour
in an emsrgency.

Review and discuss the chain of command, responsibilities of, and role
of:

a. The traffic orotection supervisor.
b. The State Troopers.

c. The inspectors. .

d. The Haintenance.bepaitment.

Describe the wuse of contractor's special construction toll tickets if
the tickets have been approved for use for the contract.

(See Section XVIII of this manual for a more complete treatment of
traffic protection considerations.) ) '

17. Contruction stakes. Dlscuss the responsibility for staking out
lines and grades for road-vork, centerl:nes for structures, and .
furnishing required benchmarks. .

Establish mutually satisfactory clearances for offsetting reference
stakes.

1B. Buildings. Building contractors should be informed that the
requirements expected of the highvay or structural contractors
apply to them as well, They -should be further informed that
coordination betveen all contractors at a building site is of the
utmost " importance since normally there are five (5) contractors
vorking’ on -or in.a building at the same time and one i§ dependent
on the other for continuity of vork.

Contractors should be made avare of the requirements for submitting
working dravings including data sheets, schedules, reinforcement bar lists,
brochures, catalog cuts, etc. FPour (4) prints of each vorking draving are
submitted to the architect. for approval. If prints are returned for
correction, four (4) :prints shall be submitted until finally approved.-
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SECTION VIII - 6

Color chips or charts are also required of the contractor after
approval of a paint or finishing manufacturer.

The engineer of architect involved in the construction ¢f a bullding
should place emphasis on supplying temporary electric pover, heat and
wvater. Discuss and clarify with the contractors vhich contractor is
responsible for supplying each facility. - The amount of pover, heat or .
vater required to satisfy all contractors, the hours per day each temporary
facility will be required,'and the approximate period of time a contracter
will supply the temporary facility before the permanent installation is
available for use should be determined. )

Usually all building contracts are bid on =2 lump sum basis. The
contractor 1is required to supply an itemized breakdown of the lump sum
amount to the engineer or architect. This procedure vill facilitate the
preparation of monthly pay estimates and veekly and monthly progress
reports by the engineer or architect.

In addition to the above guaranty, the supplementary specifications for
building contracts require that the contractor must obtain and submit to
the Authority, through the engineer, a roofing and flashing guaranty as
provided in the specifications.

The contractor must also obtain and submit to the engineef a surety
bond covering the metal flashing issued by the installer.covering .the
installation for a period of five years.

_ The engineer or architect should stress that it is the responsibility’
of each contractor vorking in the building to provide for clean-up services
within the building. A final inspection will not be conducted nor vill a
contract be accepted -if the building site Iis not clean and ready for
occupancy. The responsibility for trash in and around the building is
often diffizult to establish, and 4t might be suggested. ‘that all
contractors associated with the building combine and obtain a cleaning
carvice vith each contractor contributing to the service. ) :

A vatchman vill be provided at the building site vhenever the building
is 4in 2 3°xgze that is vulnerable to vandalism. 4 reviev of the contract-
specifii-. . . on this subject vould be appropriate at the pre-construction
meeting.

. 19.  Prograss photos, Discuss vith the contractor the requirements to
furnish progress photographs, -the frequency to be furnished, the
number required, the type of phote required, hov the identification
block .is prepared, and the information that is required therein.

20. Surety Bond. As a guarantee agalinst defective vork, the contractor
must furnish a surety bond to the Authority in a2 sum equal to five
{5)} percent of the final contract price. The bond remains in full
force and effect for a period of one (1) year from the date of
final acceptance of the project by the Authority. -

21, Quustibn pericd, Provide an opportunity for the contractor to ask

questions regarding .plans, specifications, ~or methods of

construction.
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SECTION VIII - 7 | | \

NOTIFICATION OF INTENT TO SUBCONTRACT

TO: Construction Engineer ] S Date:
New Jersey Turnpike Authority
New Brunswick, Nev Jersey Contract No:

- Pursuant to the provisions of Subsection 103.04 of the Specifications
entitled "Subletting and Assigning Contract" the undersigned, as-principal
contractor for the above Contraet, hereby advised the Engineer that the said
firm intends to subcontract the folloving vork: ' s

Subcontract Firm - Detailed Description of Subcontract
Name and Address Subcontract Vork Amount -
|
i .

- The undersigned agrees that during the performance of the vork herein
described and covered by the said Contract, the Engineer shall be promptly
advised by the principal contracting firm of any changed conditions including
nev subcontract wvork sublet by the principal contractor.

Principal Contracting Firm

Consent to Sublet:

K . . _ '. . By ' ) . .
Construction Engineer : ‘

Title
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SECTION VIII - B

NEV JERSEY TURNPIKE AUTHORITY

* % % k % % Kk % %k & %k % * %

POVER OF EXECUTION

The undersigned, = under the
ccrporation, partnership. iui.vidual .
lavs of the State of - , having principal
office or registered agent in Nev Jersey at i '
' (Street) ~ (Tovn)

hereby nominates, constitutes and appoints

with full pover to act

alone or in

, on behalf of
: name of company

to make, execute, seal and deiiver on its behalf as contractor and as {ts act
and deed, any and all contracts, change orders, monthly and final payment cer-

‘tificates and other like instruments.

Such contracts. <-.-ge orders, monthly and final payment certificates
and other 1like instrucenis shall be binding upen said company as fully and to
all -intents and purposes as if such instruments had been duly executed and
acknovledged and delivered by the authorized officers of :the company vhen duly
executed, as indicated above, by either one of the aforementioned )

VITNESS OR ATTEST:

BY:
- ' Signature
SIGNATURES OP AUTHORIZED PERSONS : '
TO ACT ON BEHALF OF ABOVE COMPANY: .
Addréss
‘Date

Corporate Seal:
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CONSTRUCTION PHASE L :

Division Four

s~

COST CONTROL

o
[V o

Cost control on Turnpike construction is maintained by the engineer™* *®
through budgets, explicitly detailed contract items, and rigid criteria for €
instituting changes.

- -
- -y

Budgets wmust be submitted to the General Consultant for the engineer’s
ovn costs, for estimated contract costs, and for all else that will require an
expenditure of Turnpike funds. These budgets must never be exceeded vithout
carefully documented vritten explanations vell in advance of the expenditure, -

All contract items must be tabulated ‘daily, computed wveekly and
reported monthly. These various steps are explained in greater detail in this = _
section. . Bovever, the point here is to re-emphasize that no estipated @ “°
contract quantity may be exceeded without prior formal approval by change -- ==
order.  Any additional items unforeseen in the original contract must also be:
handled as change orders. . _ -5,

Each engineer should keep a complete file of calculation books showing
In detail the precise computations for establishing the final pay quantity for
each contract item. . :

Anticipated fees for testing .services are estimated prior to the start
of construction by the General Consultant, forvarded to the Authority, -
approved by the Chief Engineer, and authorized by the Commissioners. All o
inveices from testing laboratories for testing services must be certified by =3°
the engineer prior to submittal to the Authority throught the General '
Consultant. Accurate, current records must be kept of all such testing costs. e

Estimated costs for relocating utilities are established by the utility
-companies . and invoices are submitted periodically for the work performed. -
These invoices are directed to the engineer under vhose management the vork

vas performed. The iInvoices are revieved and approved for payment by the
engineer, forvarded . to the General Consultant then to the Authority for
payment. Accurate, current records must be kept by the engineer of all -

utility costs to assure that actual billings do not exceed estimated amounts.
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IX-1
SECTION IX

PAY CERTIFICATES

Part 1 ‘ T

Ganaral. The contractor will be paid for vork done (and, in some
cases, materials supplied) during the preceeding month by means of a
Certificate of Payment. This certificate is to be made up by the engineer on
the standard forms supplied by the Authority, as outlined below, at monthly
intervals on a’ closing date established at the pre-construction conference.
Normally, only one ‘certificate per month will be accepted for psyment.
Hovever, semi-monthly certificates may be processed provided that the money
earned for work sccomplished in-the tvo-veek period amounts to a minimum of
$100,000.00 or 25% of total contract amount. The inclusive interim dates for
any one contract are established at the pre-construction conference using the
table showvn on page 35 of this manual. oo

Three distinct types of contracts are ordinarily used by the Authority
in 1its construction wvork. They are; the unit price contract, the lump sum
contract, and the cost-plus contract. Folloving is a brief description of
each type contract indicating the differences in the monthly certificate.

Part 2

Unit Priece Contract. In this type contract, the vork is broken down
and paid by item. (The column numbers referred to in the folloving discussion
are - those indicated on the sample Certificates of Payment shovn on pages 4l
through 46.) .

A certificate for one period.for one contract consists of one or more
_ sheets. On the body of the certificate on sheet ! (and subsequent sheets if
required) list each item in the contract by number (column 10) and description
(column 11) as soon as some work has been done on that item.

; The . items of work performed during the current period are listed under
the heading "Quantity & Unit" (column 12) in the quantity per item actually-
installed during the period and in the unit in vhich the item is measured
(L.F., S5.Y., HX.H., .C.Y., etc.). Bach item of the contract has a unit price
determined by the contractor vhen estimating cost for bidding the contract and
approved by the Authority when the contract is avarded. This amount is listed
on each pay certificate im column *13. The amount of money earned by the
contractor during tha current period is determined by multiplying the gquantity
installed during the current period (column 20) by the unit price of the item.
(column 13). This amount 4s showmn in column 4. - '

“The "Quantity & Unit" (column 13) reflects the cumulative quantities of
each item of wvork incorporated in the project from the starting date of the
contract. The T"Amount" (column 16) indicates the amount of money earned by
the contractor by item from the start of the contract.
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The proper way to prepare a pay certificate is outlined in the
" following steps: ' ‘

1. Calculate, each period, the total quantity used on each item from.
the beginning of the vork to the date of the estimate.

2. Enter these guantities in Column 15.

~— 3. Then subtract each quantity listed under Column-15 for the-previous
month from each quantity entared for the current month.

4. Enter that difference under Column 12.
5. Then enter the unit prices and perform the multiplication.

The reverse procedure of caleculating only the quantity for the month
and then adding it to the previous total invariably results in carrying errors
from month to month. Avoid this common mistake. Follov the outline.

Part 3

i

Lump Sum Contracts. In this type of contract, the vork is not itemized
but is instead considered in its entirety and is bid at one "lump" price vhich
is considered to be compensatlon for all labor and materials employed in the
job. . - : _ .

Vhen a contract is avarded on a lump sum basis, pay_certificctes are
prepared to reflect the percentage of the total contract completed each month
rather than on an item-by-item basis.

Prior to the preparation of the flrst certificate the engineer should
have received from the contractor a breakdown of costs for items within the
contract. This breakdown should show the value the contractor placed on the
various items of work to arrive at the lump sum bid amount. From this
‘breakdown the engineer can more readily determine the percentage of work
completed during the period of the certifjcate. The procedure for preparation
of - the certificate is5 basically the same as for an itemized contract. Column
12 shows the percentage of Total Contract completed for the current month.
Columm 13 -indicates the total lump sum bid and avarded. - Column 14 is the
monetary value of the total value of the contract completed during the current
period -and 1s.the product of Column 12 and Column 13.

Columns 15 and 16 are cumulative totals as explained above. A sample
certificate for lump sum contract is shovn on page 47.

Part 4

Cost-Plus - Contracts. A cost-plus econtract is used vhere a relatively_
precise itemized or lump sum price for a job are either too difficult to
estimate or where there 1s insufficient time to prepare a bid (such as on an

emergency repair job).
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Vhen a contract is avarded on a cost-plus basis not to exceed a given
amount, the monthly certificate is governed by the contract specifications and
must shov a breakdown on hov the amount of money due the contractor was
determined. . -

The folloving 4tems are used in this breakdown and are discussed in
detail in Subsection.108.04 of the Standard Specifications:

1. Labor (not to include velfare, pension, or personnel engaged in
sqperintendent of the vork or other categories listed belov).

2. Materials.
3. Insurance and Taxes.

4, Overhead (10% of labor, materials and insurancé; 5 of equipment
- and plant-and sublet work).

5. Rental value =f self-owned eduipment.
6. Rental cost of rented équipmeht {(+5%).

7. Profit (102 of labor and materials and not to include. velfare,
pension or overhead). :

8. Welfare and .pension.

9. Tolls.

Esch of the above used in determining cost should be entered in Column
11 together with the amount chargeable to each item.

. The costs related to these items are totaled and a percentage of the
maximum amount authorized is determined. This percentage is entered in the
Quantity and Unit Column 12 and the amount earned in the Amcunt Column l4.

For succeeding pay certificates the gquantity and amount shown in Column
15 and Column 16 are cumulative as are the amount shovn for items in
Description Column 1l. The total amount showvn in the Description Column (11)
should equal the figure shown in the Amount Column (16).

All other procedures for the preparation of the certificate remain as
described elsevhere. A sample certificate for a cost-plus contract is shown

on page 41.

For all typas of pay certificates, lines 17, 18, 19, and 20 are the
same, Eleven coples are individually signed by the resident engineer on line
17 and forwarded to the contractor for signature. The contractor signs all
copies on the space provided on line 18, retains one copy for the record, and
returns ten (10) coples to the engineer for further processing.
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Then the project manager signs on line 19 and two copies are kept (one for the
project engineer’s files and one for the area office) and the remaining eight
(8) coples are forwvarded to the General Consultant wvho signs and forvards
seven (7) copies to the Authority for final processing for payment. Vhen
payment is made to the contractor, a completed copy of the certificate stamped
or perforated "Paid” is sent by the Authority to the engineer as a record. In
most cases, contractors will receive payment vithin 30 days of the certificate
closing date.

Vhen a pay certificate has been prepared and procfread the carbon
papers should be removed prior to any signatures being affixed. This prevents
illegible signatures beyond the second or third copies and further prevents
all coples from becoming smeared or smudged during the various stages of
transmittal. :

The engineer should reviev the contractor’s signature block to be
certain that only an authorized person has signed for the contractor. The
procedure for the contractor to obtain a Power of Execution vas explained
previously at the pre-construction conference

Line 22 of the monthly certificate pertains to deductions to be made
from money earned by the contractor.

If a contract 4s less than 50X complete (based on original contract
value plus change orders) or if work is not proceeding satisfactorily on the
basis of approved construction schedules, 10X of the total value of work
permanently installed on the contract (Sub-total "A", Column 16) 1s retained.
This amount. is entered on line 22-1 and the figure ™10" is placed in
parentheses.  Should the contract be 30X or more complete and the contract be
proceeding satisfactorily, 5I of the original value of the contract plus.
approved change orders i1s retained. This figure is entered on line 22-1.
There 1s one exception to the 535X rule; in the case of a cost-plus contract,
10X of the amount shown for Sub-total "A" (Column 16) is alvays retained.

For line 22-2, retain 20% of the amount shown for Sub-total "B" (Column
16} for "Materials on Hand™.

Line 22-3 1s for recording the amount of quuidated damages assessed
against the contractor for failure to complete any ‘phase of the contract by
the scheduled c¢ompletion date. Record the number of days -assessed, the rate
.per day, and the total amount oppesite line 22-3, These amounts remain on all
subsequent pay certificates unrtil or unless removed by an approved "Extension
of Time™ change order.

Line 22-4 is’ simply the total money received to date by the contractor
as determined by the sum of all paid certificates. To arrive at the amount
for Total Deduction, add the amounts shown for line 22-1, 22-3 and 22-4.

The Amount Due Contractor is obtained by subtracting the amount shovn
for Total Deductions from the amount opposite the Total to Date (Column 16).
The result is the amount paid to the contractor for ‘the period covered by the
monthly.or interim certificate .
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Part 5

¥aterials on Hand. ‘On some contracts it is advantageous to the
contractor to have quantities of permanent construction materials delivered to
the job site for future use on the project. Part of the cost of these
materials may be. paid to the contractor even though the materials are not used
on the job during the payment peried. )

The value of m#terials furnished but not incorporated in -the vork shall
be determined by the engineer and such value {s to be included in the monthly
certificates only if the materials have been delivered at a site near the
work, are properly stored or protected, and have been Inspected and approved.

These ﬁermanent construction materials wmay include such things as
reinforeing steel, structural steel, pipe, and concrete blocks but not
temporary material such as formvork lumber. '

In preparing a monthly certificate all items permanently installed on
the project are first listed as described previously and both Amount Columns
(14 and 16) are totaled and labeled Sub-total "A". .

_ Immediately below Sub-—total ™A' the "Materials on Hand" are listed by
Current Quantity & Unit (Column 12), Unit Price (Column 13), Amount {Column
14), Total Quantity &  Unit (Column 153) and Amount (Column-16), and labeled
"Sub-total B". : ' .

Vhen materials are taken from the stockpiles and made a permanent part
of the project, they are deducted from "Sub-total B" By showving a minus
quantity on subsequent pay certificates and become a part of the regular items.
under "Sub-total A", This procedure is continued until the materials-on-hand
list is depleted and "Sub-total B" is reduced to zero.

To establish the Amount (Column 14), shown opposite "Total This
Estimate” near bottom of page, "Sub-total A" and "Sub-total B" are added
together algebraically. The same applies to the Amount (Column 16) shown
opposite "Total to Date™. Three sample pay certificatas for item contracts are
shown on pages 41, 43 and 43.
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Part 6
Liquidated Damages

If it becomes evident on the basis of approved progress schedules or
othervise that the completion date for the contract vill not be met, the
engineer—is—authorized—to—retain- ten—(10)percent—of—the-value-of the work
done throughout the entire contract period and to make additional retention on
the amount of liquidated damages-which have apparently accumulated.

In order to avoid undue assessment of liquidated damages, the General
Consultant normally sends a written reminder to the engineer approximately
ninety (90) 'days prior to the scheduled completion date of a phase or stage
of the contract requesting that a reviev be made on the progress of the
contract and that the General Consultant be advised of the expected completion
date. If the engineer determines that the scheduled completion date will not
be met, every aspect of the contract should be examined to see if a time
extension to the completion date is wvarranted.

In_ a letter to the General Consultant, the engineer should make a

‘recommendation and 1list all reasons for the decision. If the recommendation
is in -favor of an extension "of time and is concurred with by the General
Consultant and the Chief Engineer, the engineer should take immediate steps to
process a.change order to reflect the revised completion date.

If 1liquidated damages are assessed, they will be accumulated until the
phase or stage date(s) is completed to the satisfaction of the engineer. The
.accumulated days for each phase or stage(s) are reflected .on each pay.
certificate and are not removed until a change order extending the completion
date(s) to the new revised date(s) is approved by the Authority.
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SECTION X
CHANGE ORDERS
Part 1 ’

General, The Chief Engineer may make changes in the plans and
specifications vithin the general scope thereof at any time by & written order
referred to as a change order. Such change orders thien become part of the
contract. The change order is alvays prepared by the engineer. The amount to
be paid the contractor for performing the vork or furnishing the materials
covered by a change order may be a lump sum, unit price or determined on a
cost-plus basis. - ' '

Change orders- shov in detail the kind and gquantity of work to be
performed or omitted, or materials to be furnished or omitted, and the number
of days, 1f any, that will be added to, or deducted from, the time for
completion on account of the added or decreased work. Change orders. are also
used to increase or decréase estimated quantities in order to equal the final
-as-built quantities, - Another funetion of a change order is to extend the
scheduled completion date of a contract vhen, after concurrence among the
engineer, the General Consultant, and the Chief Engineer, it is deemed
advisable to revise a completion date. Change orders vhich are outside the
scope of the contract require approval by commission action. :

Fari 2

Enargency Work. " In nearly all cases the contractor is not allowved to
perform additional work or furnish materials prior to receipt of an executed
copy of a change order autherizing the wvork to proceed. Hovever, in

~ emergencies it ‘sometimes becomes necessary to. implement work vithout the

bensfit of an approved change order. 3

Vhen an’ emergency arlses that reguires immediate attention, the
engineer discusses the work to be performed with the contractor. Then, either
by person or by phone, the engineer explains the situation to the General
Consultant. The engineer describes the work to be done and the estimated
cost to perform the wvork. The General Consultant vill immediately confer vith
the Chief Engineer or the Constructicn Engineer explaining the nature of the
emergency and request verbal approval for the contractor to proceed with the
.work. If approval is given, the engineer then prepares a Change Order.

Part 3

Types of Change Orders. Change orders are of three types. Type 1, for
adjustment of quantities; Type 2, for unexpected developments and time
extensions; Type 3, for changes to the scope of the contract. Types | and 2
vi1l be dssued directly by the Chief Engineer. Type 3 change orders require
svtharity approval prior to issuance o the contractor.

All change orders must be prepared by the engineer directly responsible
for the administration of the contract. . They are then forvarded to the
contractor, who must sign and return them to the engineer. The engineer will
then signify acceptance and forvard to the General Consultant. The form is
then revieved by the Engineering Department of the Authority, noted by the
Comptroller, and then forwarded to the Chief Engineer. .
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Type 3 change orders are then prepared for inclusion in the next
Commission Meeting Agenda. Subsequent to approval by the Authority and the
'10-day waiting period, the approved Change Order is transmitted by the
Engineering Department to all parties. ) &

Items falling into different type. categories cannot be placed on the

same change order, i.e., adjustment of quantities {Type 1) and changes
associated vith unexpected developments (Type 2). BHowvever if a Type 2 item
has been previously approved and an adjustment is being made to that item, the
combination i{s then permissible.

Part 4

Praparation of Change Orders. A change order is made on a standard
form supplied by the Authority and is prepared in six (6) coples. Each change
order 1s numbered and the numbers run.consecutively. The date the change
order 1s prepared, the contract number, the project desexiption and the name
and address of the contractor are inserted in-the spaces provided on the face
of the form. The type of change order being prepared must--be-checked—by—the
engineer in the box provided at the top of the form. If the items or
information to be placed on the face of the change order exceed the space
provided on the signature page, additional sheets are to be used on forms
provided for this purpose. Additional sheets are stapled to the ‘signature
sheet so that the sheet containing the signatures is alvays the top sheet. A
notation that additional items are attached is made just above the signature
blocks on the top sheet. 1In addition, each sheet of back-up material; vhether
it be correspondence, contractor’s time sheets, invéices, ete., is signed and
dated by the engineer prior to attachment to the change order by the engineer.

1. Contract Itama, If the purpose of the change order is to add
. to, or deduct from, 2 contract item, the affected item numbers -
are listed with the quantities to be.added or deducted along *

wvith the unit of measurement.. The item description follows and

the unit price for each item is inserted. The quantity of the

item is then multiplied by the wunit price to determine the

amount .to be inserted in the "MAdditions™ column or the

"Deductions” column. All amounts in each column are totaled and

.the resultant amounts are inserted on the bottom of 'the

appropriate column opposite the vord "Total",

If the addition or deduction of a contract item does not result
in a change in the specified completion date of the contract,
the statement "No extension of time is tequired by the issuance
of the change order” should be typed on the face of the change
order just below the last item listed. (See sample change order
on page 59.)
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Extra Vork. Vhen extra work is performed by the contracter

- whieh is not part of the original contract, 2 change order is

prepared to reflect.this additional work and its cost. If the
item is an extra in the contract, the item number used is
consecutive after the highest regular contractl item number and
an "X" - is " placed after the number. For example, should the
last numbered 4tem in the contract be 15, then the first extra
{tem added to the contract would be 16X. The "Quantities™ and
"Unit" columns reflect lump sum or unit of measurement and a
complete description.and location of the vork done ls placed in
the "Deseription" column. The "Unit Price™ column shovs the
lump sum amount or unit price of the work done followved by the
amount of the addition in the appropriate column. The total
amount is ' carried dowvn to the space opposite the word "Total".
The "No extension of time" statement should be inserted as
described previously.

‘A confirmation of increase or decrease to contract items and
extra wvork items can be reflected on the same change order

provided they come under the same type category for change
orders as described previously. - (See sample change order on

page 61.)

Extension of Time. Change orders requesting that extensions of
time be granted the contractor may be prepared and subnitted for
approval, hovever, certain stringent conditlons apply before
such a change order is considered. To fully understand these
conditions, the engineer should be aware of the four basic
prerequisites that lead to time extensions.and of the proper
procedure for the coritractor and the engineer to follow in
formally requesting that a time extension be granted. All
change orders for times extensions must have a full review by
the engineer, General tonsultant, and the Chief Engineer prior
to being sent to the contractor for signature. (See Subsection

107.06 of the Standard Specifications.)

a. Vhen the contractor deems that an extension of time is
- .necessary for wvork  to be performed or -materials to be
furnished, vhich vere not required by the contract, then the
contractor must notify the Chief Engineer in wvriting,
through the engineer, of intention to file a claim for a
time extension before beginning the vork or furnishing the
material in question. If this notification is not given and

the Chief Engineer 15 not afforded an opportunity to keep

* account of the work or materials, then the contractor shall
agree and .does agree to vaive the claim for an extension of

time.
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e

NEW JERSEY TURNPIKE AUTHORITY

Bulldog Sign Corporation
CONTRACTOR

654 Park Avenqe, Bloomtree, New Jersey

Date

Change Order No.

May 8

. 1992

Contract Ho.
Signing Delineation

W=743 0

——

Project Deacription

: Pavement Striping,

p—

o i e

/103
Address H P BL.2-87.2
1ten o . . Unit Cia .
io, Quantities | Unit .. Description Price Additions Deductions
11 600 lbs.| Aluminum posts for ground-mounted
signs ‘ 5.00 3,000.00
16 -20 C.Y.| Concrete Foundation for sign
structures 160.00 3,200.00
24 100 L.F.| Yellow Pavement striping 3' Wide 2.00 200.00
No extension of time is required
by the issuance of the Change Orded.
.‘
2 :
|
{ .
SUB TOTAL THIS PAGE:
. : 200. .
Accepted: - Date May 11 T 92 | Total 3,200.00 3,200.00
’ i From Previ
Contractor Bulldog .Sign Corporaticn WQr: 0r::;:93 2,500.00 ©.00
gy {8/ Joseph R. Zink Total To Date 5,700.00 3,200.00
. : ‘ Net Additions BxRacOOion + 2,500.00
—_Approval_Recommended: Pbate May 12 49 92 . (Cross Out one ) - .
J. S Sllderule Assoclates . IR .
Enginesr griginal Ameunt of Contract 125,000.00
/s/ Chal'lﬁs J. Smith Indicated Amount of 127,500.00
By s , 33 Contract to Date -
May ‘15 ’ ‘ .
Ap 1 Recommended: Date . 19 .
proval Recomm : NOTED: Dats May 20 19 92 _
Riley 0. Jomes ~ .
gy —LS1 G«r?cmf o PR LT /s/ George M. Paymaster
~ Turnpike Coenpiroller
HOWARD, NEEDLES, TAMMEN & BERGENDOFF ‘ oo o
' ey 18 oy | APPROVED: pate_M2Y 22 9 3.
Approval Recommended: Date ay . 19 /s/ Heywood <. Howard
/s/ ¥cAdam Rhoades " Chief Enginesr -
Saniar Enginesr. |. CONTRACTOR'S COPY
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‘This Change Order adjusts the contract quantities of Items 11, 16,
and 24 to final as-built gquantities. ' '

VE-RECOMMEND THAT THIS- CEANGE-ORDER- BE- APPROVED.

Signature
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NEW JERSEY TURNPIKE AUTHORITY Change Order No.___ %
vee 1 [ ) Date August 14 1992
Ideal Construction Company, Inc. TypE 2 Contract No.  W—-728 J
CORTRACTOR Concrete Deck Raritan Rive: '
1871 Cedar Avenue, New Brunswick, N.J. TYPE 3 Froject Dwscriplion
— ck, H.J. 08308 L  Bridge, Mile B4.3 to _
— Wile $4.7
;;:m Quantities .4 Unit ' Duscription . g:;:a Additions Deductions
15% Lump Sum |L.S.jProvide and Install:a prémolded Joint ,
e | _|filler in the median barrier joints 1,870.00 1,870.00
16X 1.2 C.Y.|Concrete encasement caps for two (2)
power pole bases for Jersey Central
Railroad Company ' 175.00 210.00
17% Lump Sum |[L.S.|Remove approximately 162 L.F. of 36"
RCCP and 2 standard flared end sections;
reset 24 L.F, of same 36" RCCP and
2 end sectlons; construct approx.
140 L.F. of open diteh and dispose of
all excess materials. Estimated cost-
plus amount. . 5,500.00 5,500.00 -
No extension of time is required |
by the issuance of this Change Order
SUB TOTAL THIS PAGE:
' »580.00 0.00
Accepted: - Date_ Aug. 17 992 Total 7,38
. From Previcus
Contractor Ideal Comnstruction Company, Inc. Work Orders 76,543.21 5.550.,00
gy _ s/ Willdam E. Birch Total Ta Date 84,123.21  |5,550.00
, Net Additions XX EedUOtXBNe + |[78,573.00
kpproval Recommended: Date Aug. 18, jg_322 (Cross Qut Gne) ' ,

Eaiiey Bridges and Assoclates

Enginwer Original dmount of Contract 943,280.00
/s/ Kelly Vincent . {ndicated Amount of
By tantract to Date 1'021'85.3'00
) .- Aug. 22 .o 92 .
Approval Recommended: Date . _ ' NOTED: ) Date _ Aug. 25 19 32
R 3 it 5. Prmena

Tumnpike Comptroller

HOWARD, NEEDLES, TAMMEN & BERGENDOFF a '."..

N . Aug. 24 gg| APPROVED: _ Date_ Aug. 28 g 92
dpproval Recommended: Date : , 19 /s/ Heywood S. Howard ;
/s/ McAdam Rhoades . 1 Chiel Engineer

Senior_Enginwer

1. CONTRACTOR'S (OPY o

1‘*!’ 1a . . : g ‘ 60
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Item 15X is the result of a design revision vhich requires.the use
of a premolded expansion joint filler on median barrier joints.

‘Item 16X vas initially part of Contract W-727 but vas deferred by
deletion from that Contract to avoid conflict with construction of
substructure and superstructure units. The item was deleted from

Contract ¥-727 by Change Order No. 6 and the V=728 Contractor vith
the engineer to perform the work for the amount of credit to the
Authority under Contract V-727.

Ttem 17X was intiated at the request of the General Consultant and
the Authority for better mosquito control in the area. "It was
requested ‘that the pipe be lovered to conform.to existing drainage
facilities. The open ditch will be constructed instead of reseting
the entire length of pipe. The two sections of pipe and flared end
sections vhich will be reset will provide access to the area
betveen the ditch and the Jersey Central Railroad.

The vork done on Item 15X vas on a cost-plus basis. Item 17X vas

submitted as a lump sum price by the Contractor. The engineer has
revieved this price and found it to be falr and reasonable.

WE RECOMMEND THAT THIS CEANGE ORDER BE APPROVED.

Signature
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NEW JERSEY TURNPIKE AUTHORITY Change Order No.___ 4
e 1 [ Date November 6 ., 19_92
A.B.C. Contracting Company. . Contract N W-T7444
X ontract No.
CONTRACTOR TYPE .2 Utility Building
- ' Fraject Descripti
619 Knapp Avenue, Jersey City, New Jersey TYPE 3 D Intercha;g:“Q yeciprion
Address 07555, _
l;:‘m Quantities [ Unit Description g:::' Additions ~ Deductions
[ - =, S|
> G An extension of:___;;l.fne is hereby
granted by the Authority extending
the total completion date for
Contract W-744A from December 1, 1992
. to December 15, 1992,
Original Completion Date 12/1/92
Revised Completion Date 12/15/92
Calendar Days Ela'psed 14 Days
SUB TOTAL TRIS PAGE:
. T 0.00 0.00
dcceptad: - Date Nov. 9 ;19 92 F~°ta.] s
‘ . P H . .
Contractor _A:B.C. ContTacting Company Work Orders. 15,802.45 3,456.00
! By [s/ Adam B. Charles Total To Date 15,802.45 3,456.00 I
‘ . ‘ Het Additions wpey + 12,345.00
- Approval Recommended: pate_Nov. 9 g 9_2 ~ {tross Out One) »3 .
i .5, 8lid le Associates .
! ] Slideru gngif,,, Original Amount of Contract 308’500'0_0
i y -
/s/ Charles.J. Smith Indicated Amount of
L By _ Contract to Date -320,845.00
Aokroval Recommended: - pate_Nov. 13 9. 92 -
’ ) ’ " MOTED: pate __Nov. 20 , 19.92
- /s/ Riley 0. Jones :
By Gensral Contulting LRginesr /s/ George M. Paymaster
. Tumpike Comptreller
HQWARD, NEEDLES, TAMMEN & BERGENDOFF . . .
: " Nov. 19 g2 | APPROVED: pate NOV: 30 g 92
Approval Recommended: Dats . . 13 : : -
. Is/ Heyweod S. Howard
/s/ McAdam Rhoades Chief Enginaer |
. N l
Sepior Engineer I. CONTRACTOR'S COPY -

R 14
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The original completion date of Deqembef-l, 1992 will not be met,

by the Contractor because of a delay in obtaining the construction

site on the scheduled starting date.

The site was to be graded and made available to the V-744A
Contractor on August 3, 1992 by the W-741 Contractor. Hovever, on
that date, approximately 40Y of the site was unavailable to the

‘ building contractor thereby delaying his start of construction.

The site became avajlable on August 17, 1992.

An extension of time for fourteen (14): caléndar days is
recommended to compensate for the time lost during the
aforementioned delay.

e

VE RECOKKEND THRAT THIS CHANGE ORDER BE APPROVED.

Signature
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Page 1 ,of 1
. 1 1
NEW JERSEY TURNPIKE AUTHORITY Change Order No. 4 l
Tvee 1 [] Date July 26 . 1992

Cartwheel Construction Cowmpany

CONTRACTOR - TYPE 2

752 Dollar Avenue, New Brunswick, New Jersey TYPE 3 [:]

Address 08903

Contract Ne. W-700
Excavation, Grading and

Project Description

Drainage, Mile 85 to Mile 87

P

‘_

-ftem

No Qu:ntitii:

Unit Description

Unit .
Price

Additions ' Dedyctions

52X

In consideration of an extension of
time herewith granted by the Authoricy
extending the completion date of

Stage II from July 31, 1992 August 31,
the Contractor releases and discharged
the Authority from any and all claims,
costs, expenses and damages arising
from the pericd covered by this
extension of time for Contract W-700.

" Original Completion Date 7/31/92
Estimated Completion Date.  8/31/92

Calendar Days Elapsed 31 days

1992

|

—

|

SUB TOTAL THIS PAGE:

Accepted: -

pate July 27 492 | Total

0.00 .00

From Previous

Contractor Cartwheel Construction Company Work Orders

20,000.00 |75,000.00

By s/ Inseph M Morrig ' Total To Date

20,000.00 {75,000.00

7 Approval Recommended: Date’
Hammermill and Bond

1%

July 31 92 | XetAddidianscny Deductions - 55,000.00
- s Cross Out One)

/s)—Samuel N. Paper

Enginuer

Indicated imount of

Original Amount of Contract 2,500,000.00

/s{ ¥cAdam Rhoades

Is/ Heywnnri S Homzrd

Chial Engineer

BY Contract to Date 2,445,000.00
. 2~ - - -
ipproval R ded: Date _Aug. 2 g 9 : .
PRrav ?co;m:ngil 0. 1 ' NOTED: : pate _Aug. 8  19_ 92
s ey 0. Jones ] . -
By Genarsl Consulting Enginesr le/ Gagree H.E.Pa%?;?;&ﬁer
utngpike oller
HOWARD, NEEDLES, TAMMEN & BERGENDOFF ‘ ) X . )
: T aum 4 92 | APPROVED: pate_AUE: 22 19 97 -
Approval Recommended: Date g: , 18 )

P SIS

Seniar Enginwer

1. COHNTRACTOR'S LOPY

TP ix
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The original completion date of July 31, 1992 will not be met
because of delays in releasing Area A to the Contractor. The
delays resulted from an extended and unforeseen consolidation
period for embankments placed by another Contractor also
contributing to the delay vas the Contractor's failure-to mobilize
promptly vhen Ares B was made available. Each of these delays is
considered to have the effect of about fifteen days delay to the
overall contract. _— - :

The préseﬁt anticipated date of completion is August 31, 1992.

VE RECOMMEND TEAT THIS CHANGE ORDER BE APPROVED.

Signature
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SECTION X -~ 12

Vhen the contractor deems that an extension of time is due
because of a delay beyond the contractor’s control, then the
contractor must notify the .Chief BEngineer in writing,
through the engineer, of an intention to make claim for such

extension of time. Timely notification to the -Chief

Engineer in writing in accordance vith Subsaction ]06.07
must be given. The notice shall give complete information of
the nature, cause and probable extent of the delay.

The engineer places on the face of the change order the

~original completion date and the new revised date and the,

total calendar days elapsed betveen the two.

- The change order is given the next consecutive fiuber and

also an "X" {tem number. (See sample change order on page
63. . )

Extensions of time for delays caused by non-completion of
essential vork of other contractors may be granted when such
non-completion 1is.the sole cause of the delay and vhere the
contractor has available the plant, materials and. labor
necessary to proceed with the vork. Vhen this situation
occurs and a time extension is requested, the engineer
should place the folloving statement on the face of the
change order: -

‘"In consideration of an extension of time
herevith granted by the Authority, extending
the completion date of (stage) (phase) or
total completion from (date) to (ddte) the
Contractor releases and discharges the
Authority from any and all claims; costs,
expenses and damages arising from the pericd
covered by this extension of time for
Contract__ __ ."

Then the original completion date and the nev revised date
and the calendar days elapsed are shown. This change order
is also’ given the next consecutive number and "X" item
number. (See sample change order on page 65.)
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d. Where the contractor causes delays coincident with delays
caused by others, and extension of time {s usually not
granted. An exception can be made if the contractor sign a
change order with the following statement {nsertéd thereon:

"In consideration of an extension of time of
' calendar days herevith granted by the
Authority to the Contractor extending the
completion date for all work (phase or stage)
under Contract , the Contractor does
covenant and agree and by execution of this
‘Change order had- indicated "the intent to_
release and discharge -the Authority, 1ts
agents, servants, and employees from any and
all 1liability fer additional monies for any
reason vhatsoever because of this sxtension.”

The remainder of the change is completed as described above. (See
.sample change order on page 69.)

on the reverse side of coples three (3) and five (5) of the change
- order, the engineerlexplains.why the change in quantities or additional- work
{s necessary. A statement must be made {n justification of paying for the ~
vork in the manner indicated. This information is placed on the reverse side
" after it is returned from the contractor. It is at this time that the back-up
information is also attached to coples 3 and 5.

Part 5.

Processing Changs Orders. All engineers should follow the procedures
1isted hereafter vhen processing the different type change orders previously
mentioned. Unnecessary delays can be prevented if the change order is
complete, accurate, has all pertinent back-up material attached, and follows
the proper procedure. '

All Type 3 change orders shall be submitted to the Ceneral Consultant
by the engineer prior to being sent to the contractor for signature. A
thorough reviev is made by the General Consultant at that time. If it is
determined that additional back-up information is needed or a more detailed
description  should be made, it will be returned to the engineer for the
necessary actlon. If the change order is complete and satisfactory, the
General Consultant indicates a recommendation for approval and it is forvarded
to the contractor for signature. :

After signature by the contracter, the engineer and the General
Consultant, the Type 3 change order 1s transmitted to the Constriction
Engineer for review and recommended approval, then sent to the Chief Engineer
for approval. &ll Type 3 change orders are then placed on an agenda for final -
approval by commissioners of the New Jersey Turnpike Authority.
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NEW JERSEY TURNPIKE AUTHORITY

Ideal Coms-ruction Company, Inc.
pery Tree 2 [X]

COKTRACTOR

1871 Cedar Avenue, New Brunswick, N.J. 08903 TYPE 3 [:]

Date

' 1
Change Order No. :

Dec. 12 1991

Gontract Mo.
Concrete Deck, Raritan River

W~728

Project Daseription

Br., Mile 84.3 to Mile B84.2

1.

hddress
1 tem cat ; inti Unit, Additi Deductions
No Quantities Unit Description Price itions
14X In consideration of an extension of tide

of 11 calendar days herewith granted by
the Authority to the Contractor extend-
ing-the completion date for Phase T

under Contract W-728 the Contractor
does covenant and agree and by
execution of the Change Order has
indicated his intcent to release and
discharge the Authority, irs agents,
servants, and employees from any and
all liability for additional monies
for any reason whatscever because of
this extension. ;

Revised Completion Date 1/11/92
Original Completion Dare 12/31/91

Czlendar Days Elapsed 11 Days

SUB TOTAL THIS PAGE:

: ' 0.00 0.00
iccepted: - pate__ Dec. 16 yg 91 | Tota!
- From Previous
Contracter _ Ldeal Construction Company, Inc. Work Orders 0.00 0.00
8y /s/ Willdiam E. Birch : Total To Datas 0.00
Dec.. 17 91 Het Additiors or Deguctions 0.00
Approval Recommendad! Date o 19 (Cross Out One)
i 1id & Associates
Bailey & Bri g:j;m,., Original Amount of Contract 943:280-00
i By /s/ Kelly Vincent . | Indicated Anount of 943,280,00
| 5 51 Contract to Date
| Dec. 20 _ -
cmmanded? Date , 18
Aoproval Ree NOTED: Date __ Dec. 26 19 91
s/ Riley 0. Jones .
By fof Genural Consuliting Engineer /s/ GEDIgETH- I:‘ay":m.astt:re:i
. ’ umpike Uamptraiier
HOWARD, NEEDLES, TAMMEN & BERGENDOFF
pate_Dec. 31 ;g 91

ipproval Recommended!:

/s/ McAdam Rhoades

Dec. 23 g1 APPROYED:

Date 19

/s/ Beywood S. Howard

Chinf Engintq}

Senior Enginaer

1. CONTRACTOR'S (OPY

-2 18
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X-15

The original completion date of Phase I of the Contract is
December 31, 1991. Due to adverse veather conditions during the
months. of October and November, 1991, the Contractor vas unable to
effectively conduct operations involving both equipment and
personnel for sustained periods of time. By actual count from
veather reports for the NewarK Airport area, Essex County had 21
rain days during the period from October 1, 1991 thru November 30,

1991. During the preceeding five years, 10 days rain vas normal
for that period. -

VE RECOHHEND'THAT THIS CHANGE ORDER BE APPROVED.

Signature
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SECTION X - 16

Prior to preparing Type 1 and Type 2 <change orders, the
engineer should discuss the contents of the change orders with the .
General Consultant, preferably through the liaison engineer so that
the General Consultant is made aware of the pending change order and -
can offer advice if necessary. ’ A

Type 1 and Type 2 (vith the exception of extension of time)

change orders are then prepared by the engineer, sent to the
contractor for signature, returned to the engineer for signature,

—and transmitted to the General Consultant for review and recommended

approval, These change orders are then forvarded to the
Construction Engineer for reviev and recommended approval ard to the
Chief Engineer for approval. Following approval by the Chief
Engineer, the- change ‘orders are confirmed by the Authority at the
next commission meeting. Once approved by the Chief Engineeer, the
engineer may consider the Type 1 or Type 2 change order to be part
of the contract and may include its contents 1in the next pay
certificate to be prepared for that contract.

The exception to the processing of Type 2 change orders is the
extension of times change order, which must have a full reviev
(engineer, General Consultant and Chief Engineer) prior to being
sent to the contractor for signature. This procedure vas discussed
earlier in this section. :

Part 6
Cost FPlus Work. Extra work may be accomplished on some contracts on a
cost plus basis,. This usually occurs when a fair-price agreement cannot be
-reached with the contractor. In such a case accurate daily records of the

performance should be kept both by the contractor and the ‘engineer. -

Billing by the contractor for the work done is submitted to the
engineer in the manner explained in detail in Subsection 108.04 of the
Standard Specifications and in compliance with the breakdown shown on page 51
of this manual.

The engineer should carefully review the billing. Look for such commeon
errors as .including the "overhead” amount in the profit markup, which is not
alloved in the specifications. In addition, the engineer should refer to the
latest editlon of the Associated Equipment Distributors’ book on Rental Rates
for Construcdtion Equipment, commonly referred to as the "Green Book". Daily,
veekly, and monthly rehtal rates can be verified from this book.

Prior to the start of cost-plus work the contractor should submit to
the engineer an estimate of the cost to perform the work. If this estimate is
considered falr and reasonable, then the engineer should immediately prepars a
change order in the estimated amount before the cost-plus work is started.

Following the completion of the work the contractor submits an actual
billing to the engineer. When the billing has been reviewed for completeness
and accuracy and the engineer 1s satisfied with its contents, immediate steps
should be taken to process another change order to adjust the original
estimated amount for the cost-plus work to the final as-built amount. The
contractor’s billing should be included in the back-up material.
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SECTION %I
OUTSIDE INVOICES
Part 1
Processing Invoices. Normally there are two types of invoices the
engineer must reviev and certify during the course of construction operations.
Historiecally, the Turnpike administrative staff has found that both of these

items are the cause of great difficulty to both the
Authority and the vendor_submitting the invoice.

ALL SECTION ENGINEERS ARE URGED TO READ TEBIS SECTION WITH

EXCEPTIONAL
CARE, TO POLLOW TEE INSTRUCTIONS DILIGENTLY, AND TO IMPRESS

UPON THEIR STAFFS THE NEED POR PROMPT ACTION ON INVOICE
APPROVAL.
Part 2

Testing Laboratory Invoices, The testing laboratory concerned submits
to the engineer each month an invoice for payment for services rendered to the
contract., This invoice is submitted on a standard New Jersey Turnpike form
(see page 73) in duplicate Forms are available to the testing laboratories
from the Autherirty.

The engineer checks the invoice against copies of the associated test
reports, and the fee schedule for the testing service. The engineer must
verify the services rendered and indicate approval for payment on the face of
the invoice by signature, date, and company notation.

The invoice is then forwarded to the Géneral Consultant, by a letter of
transmittal, . for their review and forvarding to the Authority for payment.
Copies of all relevant test reports must be included. wvith all invoices.

Any back-up material submitted .with the inveoice by ‘the testing
“ Yaboratory should remain with-the inveice and rnot be removed by the engineer.
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TO RECEIVE PAYMENT THIS INVOICE MUST

ORIGINAL INVOICE

BE RENDERED IN DUPLICATE TO THE

compTrROLLER, KEW JERSEY TURNPIKE AUTHORITY
0. BOX 1121, NEW BRUNSWICK, N.J. 68903

FOR TURNPIKE USE OsLY

REGISTER NO.

DEPARTMENT

RECEIVING REPORT NO,

Shaker & Sieve 987 SERV. COMP. OR MDSE. REC'D.
VENOOmS Mkt TURRwE ORCER MO - ) -
200 Inch Road 12-12 ABPROVED FOR PAYMENT
‘ REMTTACE ADORESS OA R © BOXNG VENOORS #voxCE MO EXT. & ADD. BUDJ. OR AUTH
Perth Amboy NJ 08080 22-1234567
- ACCOUNT NO.
(=184 ITATE e YEMDORS | O MO,
Ve —CA: G ——1-AUD |
Date -~ Terms CHECK NO.
DATE | QUANTITY ~ DESCRIFTION UNIT PRICE AMOUNT
. |
5720 6 - Compressive Strength Tests 15100 90 100
5722 4 Gradation Analysis 30.!00 120100
i
i
i
[
|
- |
SROW THE ENGINEER'S APPROVAL STAMP !
{
Total Amount of this invoice ' | - 210{00 .
|

DECLARATION BY YENDQOR OR PERSON RENDERING SERVICE

| do solemndy deciare that the within bill s comest in af its parmculars: that the
aricies harve been fumished of sernces fendensd as Fated therein, and that no

bonux ha been given or recwrved on accourt of saxd bik,

SIGN HERE @

“ SFFICIAL POSITION

" DATE

Treasurer

June 1

.19

90

TP X 10/88- 1OM-3AP-B &R

72
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SECTION XI - 3

PART 3

Utilities. The policy as described herein governs the procedures to be
folloved by the engineer during the inspection of utility work and in
revieving utility order invoices.

Since the relocation of utilities is an important scheduling factor in
many contracts, engineers must maintain a close association with utility
ovners to insure that anticipated completion dates are met.

The information that follovs established the procedures to be used from
the tipe that the utility order is prepared until payment is made for verk

performed.’ .

Utility Order. A‘'utility order is required for any relocation or
modification, temporary or permanent, of an existing utility caused by
Turnpike construction except vhen it is the direct responsibility ¢f the
contractor. The utility order is generally prepared by the engineer during
the design phase of the project. A sample utility order is shown on page 75.
The engineer must obtain copies of all executed and approved utility orders
vithin the section for use in monitoring the vork. . '

Traffic Parmit. An application for a traffic permit must be submitted by
the utility company ten days prior to the commencement of work. The traffic
permit is required at all times. The traffic permit is issued by the
Operations Department of the Authority. Ho work shall commence until the
traffic permit is issued.

Inspection of Utility Work. Since the Authority reimburses utility
companies on a direct cost basis, it is necessary for the engineer to monitor
labor, equipment, and materials used on a daily basis. Work performed by
utility companies should come under the same rigid inspection procedures as
required for regular contract vork. Daily inspector’'s reports on all utility
vork performed vithin their section shall be prepared by the engineers. The
report should contain the owvner'’s name, the contractor, the utility order '
number, the date, a description of the work and a tabulation of labor,
equipment, and materjals expended. A sample of a daily inspection report is
shown on page 78. ' : '

The engineer shall also report all utility work on the engineer's daily
report under’ the appropriate order number.

Payment of Utility Invoices. Costs for the relocation of existing utility
will be borne by the New Jersey Turnpike Authority as provided in the approved
utility order. :

The utility owner shall submit an invoice for payment to ‘the responsible
engineer wvho in turn shall verify the invoice for work accomplished, labor,
equipment, and materials expended. The engineer shall indicate approval for
payment on the face of the invoice and forvard the entire billing together
vith all attachments to the General Consultant for final approval. All
billing must be completed and revieved within 90 days of completion of ‘the
vork so that the Authority may promptly reimburse the utility company. It'is
important ‘that the Section Engineer check the invoice against the approved
billing rates on file with the Publiec Utility Commission. '
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" XI -6
A standard letter of transmittal shall accompany each involce for payment
from the engineer to the General Consultant.

This transmittal letter should contain all information shown on the sample
transmittal form on page 71.

Supplemental-tility Order.. Under no circumstances wi;l;bagments

chargeable to a specific utility order exceed the authorized amount stated
thereon. If for any reason during construction it is determined that the cost
of the work, in conjunction with an authorized utility order, will exceed the
estimated amount of the utility order, a supplemental utility order must be
processed prior to the actual expenditure of additional funds. The engineer
should keep a current-running estimate of the monies expended for each utility
order. By close monitoring of invoices the engineer can antieipate if the

‘authorized amount of the utility order is likely to be exceeded.

It is also necessary to preépare a Supplemental Utility Order to conform a
reduction in final cost of a Utility Order In this regard, a Utility Order
is analogous to a Change Order.

The form of a supplemental utility order is identical to the initial
utility order. The supplemental order must be accompanies by a letter from
the engineer explaining the anticipated increase or decrease in costs.

A sample supplemental utility order 1s attached on page 77.
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INSPECTOR’S REPORT OF WORK ON UTILITY ORDER
NEV JERSEY TURNPIKE

SECTION 4A
J.5. Sliderule Associates : Utility Order No.
Owner
Date; Contractor
Description of Work Accomplished:
LABOR EQUIPMENT ~ MATERIALS
Remarks
Signed: : Por office use only

Vendor's Invoice No.
Approved by

Date Approved
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J.S. SLIDERULE SLIDERULE ASSOCIATES

678 Blank Avenue New Brunswick, N.J. 08903

Section 44 )

date
Invoice for Payment
To: Howard, Needles,Tammen & Bergendoff

330 Passale Avenue
Fairfleld, New Jersey 07006

Enclosed is Utility Order Invoice for your approval for

Payment.
Vendérs-lnvoice No. . Owner
Utility Order No. ' Amount $

U.0. Approved

Date

Description of Work (U.0. only)

J.S. Slidefule Assoclates

By: /s/
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NEW JERSEY TURNPIKE AUTHORITY

{201} 247-0300 . NEW BRUNSWICK, N.J. 08503

i -9

SUPPLEMENTAL UTILITY ORDER
SUPPLEMENTAL ORDER NO.

SUPPLEMENTAL TO UTILITY ORDER NO.

Issued to

" Original Order Covered

Estimated Cost of Original and Prior Supplements 5

Cause for Overrun .

Supplement Cost $° . Total Cost $

This Supplemental Order is your authority for suocmitting additional
billing under the same terms and conditions as the origina: Utility Order
for the increased cost incurred.

APPROVAL RECOMHERDED

Date
Attest:
Assistant Secretary William J. Flanagan
Executive Director
Accepted
: Utilicy
By

. Signature and Title

Date
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DIVISION FIVE

PROGRESS MONITORING

. On any project as large and costly as Turnpike consiruction, it is
essential that close control be exercised on the scheduling and pace of the
vork in order to provide for effective use of contiguous sections and to
gain the maximum benefit from borroved funds.

Progress monitoring begins with a commiiment To meet specified
target dates established by the Authority, continues with a thoughtfully
prepared sequence of construction as a part of design, and ends with
careful attention to contract progress schedules, the prompt preparation of
progress reports, and «constant consideration of the comparative costs of
acceleration programs or extensions of time._ . . .. ._
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SECTION XII

"~ PROGRESS SCHEDULES

Progress Schedules. Progress schedules are to be submitted by every
contractor, usually at the pre-construction conference, and approved by the

engineer—or architects They should be prepared in accordance with the form
supplied in the contract specificaticns.

Contractors may be reluctant to devote a sufficient time to schedule

preparation. But a full understanding of a contrzctor's intent is vital to

the engineer’s work. Thiz is so because the Turnpike generally awvards a

multitude of specialized contracts within a given area. For example on a

major interchange it is not uncommon to have a dozen prime contractors
—working simultaneocusly as follows:— - : - - - :

Earthwvork and drainage

Structures

Paving

Lighting . o _ : e
Signing - '

Utility building

Structural steel erection for utility building
Electrical

Plumbing

Heating and ventilating

Toll booths

Landscaping

There would be chaos unless one central agency, in this case the
engineer, has complete knowledge and control of the progress of each one.

" On page 83 is a sample of an adequate progress schedule for a small
OVErpass, Also shown 1s a general .outline for preparing a progress
schedule for roadway construction on page 84.

Reviev of a contractor’s progress schedule should be done in reverse
order; that 1is, begin with.the completion date. On structures, make sure
ample curing time has been alloved before scheduling final items such as
lighting standard installation on walls. On roadvays, make sure sufficiant
time has been alloved after completing paving work for the many late items
such as signs, delineators, striping, berm surfacing and the like. Then,
in all cases, work back through to make sure adequate time is given for
inspection. For example, it may be possible to install reinforcement steel
and place concrete in a footing the sahe day; but this is poor practice and
often results in hurried, sloppy vork. also, always make sure schedules’
are stretched at the end to allovw time for such things as late deliveries,
bad weather, and just plain mistakes. Fipally, be absolutely certain that
all areas will be ready vhen the contractor plans to occupy thenm.

In shoft,‘ the engineer should spend as much time and effort im
revieving a progress schedule as a contractor spent -in preparing it.

The approval ‘or_ rejection of the'é&hedulg should be made known to
the Authority through the General Consultant. '
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XIIT -}
SECTION XIII

_ PROGRESS REPORTS

Progress reports are described in detail in the next few pages..
They must be accurately prepared and promptly submitted so that the General
Consultant and others may have reliable information to properly advise the
commissioners of trouble spots and potential delays.

From time to time, and based on the enginear’s reports, it may
become necessary for the Chief Engineer to order an accelerated schedule.or
to "grant an extenslon of Time, —Im the firsxt rase, the engineer will be
called - upon to make detalled estimates of the cost of the speed-up and to
evaluate {its effect on the vhole section. In the second case, the Chief
Engineer will generally rely upon the recommendation of the engineer who
must submit a full report on the need for the extension.

Progress Control Reports. All engineers managing contruction of
sections of the work must keep records of work done and make reports of
progress. These reports and records include:

1. Daily Reports
a. Manager’s, Inspector’s or Party Chief’s Daily Report

b. Dally Quantirty Report

2. Contract Veekly Quantity and Progress Report
3. Bi-weekly Narrative Report
4, Contract anthly Progress Schedule (S Curve)

Daily Reports. Daily reports  to the field office made by each
resident or assistant resident engineer, inspection or survey party chief,
vho has duties managing the work of the engineering staff, overseeing the
sampling . and testing of materials, or inspecting the contractor’s
construction operations. '

Reports to the area office are to be written or lettered in one copy
and signed by the person making the report. Daily reports to the field
office should be made out at the end of each day's vork before leaving -the
job. The reports are to be used by the engineer's project office as a
basis for preparing "dally reports for.the section", They should be filed
in order in the field office after their use in preparing dailly reports.
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IIII - 2

Manager’s, Inspector's or Party Chief’s Daily Report. This report
is to be used when reporting work of a general nature that does not
necessarily. relate to a specific contract item. Such vork as engineering
layouts, material inspection, sampling of materials, reporting discussions
pertaining to some phase of the work with the contractor, should be
reflected on this report. It is also used for contract vork un a lump sum
basis where a general description of the work performed by the centractor
4s required rather than an item-by-item account. A general desecription of
the work performed by a survey . party to supplement field notes by the
partychief should be entered on this report. ‘

;3 sampie*wrepUrt——fUrm~ts-shUwn—un—page—ﬂ?—andwismfe—bé—pféaéed—aﬁdh——_umw—————mm
supplied by each engineer. : :

Inspactor's Daily Contract Repert. This is a report prepared daily
by an inspector for each contractor and/or subcontractor vho performs work
on any given day. It requires a detailed account of the wvork
accomplished,_ the location of that work by station, pier, ramp, etc., the
personnel and equipment used by the contractor, and an account of ltems
“installed 4s part of the permanent construction. A statement of any
incidents delaying the work wvith approximate amounts of time lost and
movement of all principal pileces of equipment are also recorded on the
report. . : .

The report number, date of report, the shift wvorked by the
inspector, the weather and the temperature maximum and minimum are to be
recorded on each report. (A sample is shown on pages 89, 90.)

Daily Quantity Report. This report is attached to each inspector's
daily contract report for the purpose of reporting all quantities, ‘either
by actual measurement or calculation, or estimated under the contract each

day. = This report need not be made out for each subcontractor but only for
each prime contractor with the verk performed by each subecontractor being
enteread on it. Estimated daily gquantities such as cubie yards of

embankment placed, acres of clearing and.grubbing and stripping topsoil or
roadvay excavation are circled indicating an approximated quantity which
vill be more accurately calculated.in- the future. . A daily quantity report
is submitted, even 1f no pay ltems are performed, by a notation to that
effect written across the face of the form.

The report number and the date should coineide with that of the
daily repert to which it is attached.

Bach ~ contract. item should be listed on the form by number and
description, the unit by which it is measured, and space should be provided
for the quantity to be inserted (see page 91).

Veekly Quantity and Progress Report. This report is prepared for
each individual unit price contract and is submitted to the General

Consultant and the Construction Engineer each week by.the engineers.
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ORRIN RILEY, P.E., P.C.
Construction €ngineering Management

DAILY REPORT

from Resident Engineer, Supervisor, or Party Chief to Main Field Office

BEROJECT ) Reporﬁ No.
Date: . + 19__ Shift: from - to
Weather: _ Temperature: min. max.
Contract No. " contractor: T

ENGINEERING STAFF SUPERVISED

Name Hours  Bame Hours
1. ' i -
2 | 5.
3 6. -

Peport of Work Performed. Use a separate form for each'contract.
Described operations under sub-headings.

Signed
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Forms should conform to the sample on page 92. The reports are to

.be numbered consecutively and shov the estimated percentage of completion-

both for the previous week and the veek of the report. The percentages of
completion are based on the estimated dollar value of the contracts.

The reports list all contract items in order by item number and show
the quantity increments in each item on a day_by day basis.

. Three percentage figures relative to each item must be 1ndicated on
the reports. = The first 15 the.percent.completion of an item relative to

the total price bid for the item and is simply the monetary value completed
divided by the total price bid. The second percentage figure is
permanently imprinted on the report and indicates vhat percentage of the
total contract an item is, i.e.;, the total price bid for an item divided by

the total contract value. The third figure shows the percent completion of -

an {tem relative to the total contract and is determined by multiplying the
percent completion of an item (expressed in decimals) by the percent the
item 1is to the wvhole contract. For example, if a particular item is 50%
complete and represents 10 of the contract, then its contribution to
contract completion is 307 x 103 = 52.

100 :

Bi-veekly Narrative Report. The narrative report i{s a written
progress ‘summary prepared by the engineer and submitted bi-veekly to the
General Consultant with one (1) copy sent directly to the Chief Engineer at
the Authority.

The purpose of this report is to review broadly the pnogress'made,
to discuss fully any progress problems, and to provide engineers with an
opportunity to comment on potential delays. A sample is shown on pages 93
& 94, o : :

Contract Monthly Progress Schedule ("S" Curve). Once each month a
contract progress schedule (sample shown on page 92) must be prepared and
forwvarded to the General Consultant.

This progress schedule 1is prepared for each contract as each
contract is awarded. Based on the contractor's approved progress schedule,
the engineer plots a base curve shoving the starting date of the contract
and the scheduled completion date of the contract, It is the engineer's
estimate of the varlous stages of completion at any given time in the
contract. The curve normally appears as an "S"™ shape vith the beginning of
the contract indicating slow progress as the contractor begins operatlons.
Toward the middle or upper portion of the curve, the line rises sharply to
indicate increased production, then again flattens out toward the end as

‘minor operations take over.
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INSPECTOR'S DAILY REPORT
Report No. ‘ S ) Noted

Dace 19

CONTRACT W-2742
Hrs. ] to NEW BRUNSWICK INTERCHANGE
‘ NEW JERSEY TURNPIKE AUTRORITY

Veather : P. C. WHIZZES & ASSOCIATES

e ——_——————

Temp. - SUNBORST ELECTRIC COMPANY, INC. Sheet _ of
Contractor

Work Accomplished® : CONTRACTORS

Location =~ Ramp Sta.Pier,etc. Personnel Equipment

Ro. Hrs. |[Craft '|Make & Type|Size Hrs.

* Por delays over 1/2 hour duration see back of report.
{ See back of réport for additional information on equipment.

ASSISTED BY HRS to

REHARKS o ' ' e
Yes o -
Quanctity Report Attached INSPECTOR HRS to
Subcontractors Report Attached
“Information Recorded on Back

§ketch Sheet Attached
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* If the Contractor was delayed in any operation for more than 1/2 hour,
describe in detail below,

Tize of Delay: Fron ~__to " Reported to

lontractors Personnel and Equipment Involved . !

Nature of Delay

S.: “ontractor Assigo Personnel and Equipment Elsewhere?

# Record Below the Movement of all Principal Pleces of Equipment, Use Fier
to Pler i{f on Strueture, Sta., to Std, if Not. '

MAKE TIPE ° CafACITY . MOVED FROX MOVED TO

1f Any'Equipmen: wag Idle Today, State Below.

HAKE ' TYPE © CAPACITY PERIOD IDLE REASON
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J.S. Sliderule Associates
New Brunswvick Field Office
Nev Jersey Turnpike For Period Original-Field Office
1991 Videning " June 13, 1992 thru June 27, 1992 1 copy-Main Office
. 1 copy-Gen. Conslt.
1 copy-Chief Eng.NJTA
} copy-Sup. Eng. NJTA
Bighlights .
Thé approved progress schedule for Contract V-745 indicates certain
construction of the southern portion of this Contract was to begin June 29,

1992. Vork will be deferred in this area due to other contractors OccUpYing the
site. Riley 0. Jones of the General Consultant vas notifed by phone of a
possible delay on June 22, 1992.

Progress schedule for W-748 returned to Contractor for a more detailed
breakdown of work to be performed on ramps. Revised schedule received and being
revieved. Discusssed traffic protection set up along existing Turnpike vith
Brett Noel of Howard, Needles, Tammen & Bergendoff. He will reviev vith the
Engineering Department of the Authority for possible change which could effect
traffie flow into Interchange No. 9. _

McAdam Rhoades, Supervising Engineer for the Authority, visited Job sites
on June 16 and June '17. He requested that repairs be made to torn fence along
R.0.V. line. ' :

Utilitdes .
V4A-B5 - No vork as of this date
V4A-T2 - Started work 6/16/92
V4A-T1 - Completed 6/22/92
V4A-V1 - Started vork 6/17/92. Remaining vork

has no effect on W-741 Contractor.

Contract W-740 . -

Structure .for south abutment and pilers 1 thru 5 completed. Erected
- structural steel on spans 1 thru 3. A meeting was held with the Contractor on
June 15 to discuss methods and equipment to be used when deck concrete is
placed. Grading and drainage progressing as scheduled.

Contract ¥-741 |
Received Contractor's request for additional payment in connection with
inverted Siphon modifications. This request is being‘reviewed.

All piles are completed footings are 307 completed and substructure 50X
completed.

Contract W-742 . .
Contractor installing 3" V.I, conduits between roadvay manholes at Toll

Plaza.  Making wup 1light standards for ramp R-Q. Contract progressing
satisfactorily. ‘ .

Contract W-743 - .
Ground mounted signs delivered and being installed. Overhead signs 12
and 14 will be erected next veek. . .

30
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Utility Building, Contracts V-744 A-R .

Brick work has been completed on outside valls of the main floor. Tile
vork started in locker room. - Heating and ventilating Contractor completed
installation of beilers and started work on piping. Plumbing Contractor started
{nstallation of drainage piping on both floors. Electrical Contractor viring in
toll sergeants room. )

Contract W-Z45 ,

Progress is unsatisfactory because of delay in acquiring the Bayroot
property. Authority has advised General Consultant that acquisitin should be
-within——themwnext—gtvo-weekAMPeriodewuGontraetormhasmstartedﬁplacingwembankmenj
material adjacent to existing Turnpike for placement at North abutment of Ramp
XY bridge. '

‘Contract W-746 ,
Contractor mobilizing forces to start work in two weeks.

Contract W-748 ' .
York on this contract has ‘not started.

B&: /s/ Charles J. Smith
Project Engineer
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An example 1is a contract vhere the initial work involves clearing and
grubbing. The work is slow and the amount earned by the contractor is nominal.
_ Then a sharper rise occurs vhen fill material or embankment is placed or subbase
materials are incorporated into the contract and the value of the work performed
increases. Then a still sharper rise when the paving is placed indicating the
greatest value of the contraét. Then the tapering off period for the minor vork
to be performed and the cleaning up.

The-same—applies—to-butlding—constructions—A-slov—initial—start—vith—the
excavation work, forming for footings, and pouring the foundation; then the
rapid rise of the walls, placing the roof, and the interior vork; and the
tapering off period vhen the painting and clean-up work is in progress.

An approved extension of time or a major addition or revision to the
contract by change order would probably invelve a change to the base curve.
These revisions should be plotted and forvarded to the General Consultant as
soon as possible after the approved changes.

Each month the engineer plots the actual progress of the contract as
opposed to the base curve. One can tell at a glance if the contract ls ahead,
behind, or on schedule, :

If the contract is running behind schedule, then it is the respensibility.
of the engineer to take forthright action. At least reviev the schedule,
convene a job meeting, and ascertain vhether or not additional personel and
equipment may be required to meet the contract completion dates.

93



Daily

Veekly

Bi-Veekly

4.

Honthly

{11 - 13

CHECK LIST FOR PROGRESS REPORTS

(A1l to be prépared on the engineer’s own forms)
(Restrict size to 8-1/2" x 11m)

Supervisor’s, Inspector’s and Party Chief’s Report
Inspector’s Daily Quantity Report

-~ to the field project engineer’s office

Veekly Quantity and Pfogress‘Report

- indicating = percent complete of each contract item and
forvarding vith-report 3. above to General Consultant

Narrative Progress Report

- a free form report summarizing progress and bommenting on
progress problems to the General Consultant, the Chief
Engineer, and the Construction Engineer :

Contract Monthly Progress Schedule ("S" Curve)

- a base type "3t curve. showing estimated contract progress from
start - of contract to specified completion date. Actual
progress plotted against base curve. Submit each month to
General Consultant. .
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SECTION XIV

Progress of Others

In addition to the construction progress made by the coniractors,
there are many other aspects of progress that need to be monitored and
reported by the engineer.

Right-of-Way acquisition will normally have been accomplished before

the construction contracts are avarded. However, in some cases title
transfer of certain parcels or properties may be delayed for'a variety of
reasons. If so, then construction may be allowed to proceed around ‘ar

beside the missing plece so as not to delay the overall completion of the
project. In such instances it is vital that the engineer keep in continual
contact with the Real Estate Department of the Authority, through the
General Consultants, so as to be thoroughly informed of potential impact on
the final completion date. :

Utility relocations frequently are relocated after construction
begins, particularly on phased projects. In such circumstances, the
schedule and pace of the utility vork is especially ecritical to the project
schedule, In those 4instances, the engineer is expected to keep in daily
contact” with the ~utility == “particularly on days vhen no vork is being
performed -- so as to appralse the Authority of potential impediments.

Other public or private entitles such as vetland commissions, cable
or pipeline operators, ‘or railroad interests may have vital and urgent work
to perform simultanecusly and unpredictably with the work on the Turnpike.
thus the engineer, once informed of the nature and urgency of the affecting
vork, will need to keep a close eye on, and a careful 'record of, the
proceeding so as to be able judge its potential impact, if any, on the -
Turnpike schedule and costs. T : )

Also, the Turnpike Maintenance Department miay from time to time need
to occupy sites on or near constuction areas for both emergency reasons
(such as repair afrter accidents) and routine operations {such as snow
removal). Engineers are expected to follow and document all such activity.

In short, all activity on or near the project, regardless of its
obviousness or urgency, needs to be vieved as potentially significant factor
to the completion of the project. Consequently, the responsible engineer
vill have clear and continucus records of all such events.
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Division Six:

QUALITY COMMITHENTS

During all aspects of the construction phase, the engineer’s commitment
to a quality constructed project is manifest. This means selecting quality
materials, seeing that they are properly utilized, and maintaining a safe and
pleasant envircnment. This division deals vith matters of that kind and vith

the process of inspection by which quality is enhanced.
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'SECTION XV
MATERIALS

Respongibility for Matsrials Control. An adequate and effective
system for control of the materials used in Turnpike construction is absol-
utely essential to be certain that the materials furnished and incorporated
in the work are in reasonable compliance with the requirements of the plans
and specifications. -It is the engineer’'s-or architect’s responsibility to
 monitor this control and to implement a system of tests and records to ac-
count for all aspects of quality control. Such a system should be organiz-
ed in a straightforvard manner to facilitate review by interested repre-
sentatives of the General Consultant or the Authority. It is extremely im-
portant that a complete set of records, including test and inspection re=
ports, be maintained in the engineer’s files. In case of failure to meet
specified requirements, the materials control data will constitute the
basis for rejection of the vork deemed unfit for acceptance or it may bs
the basis for its acceptance upon appropriate credit considerations where
this is in the best interests of the Authority.

General Procedures for Haterials Control. Specifications define
minimum requirements for materials to be used for a specific purpose.
Tests generally must be made for all materials and compared against the
contract requirements to determine acceptability.

All sampling and testing of materials are under the direct control
of the engineer. Although independent testing laboratories are engaged
directly by the Authority to perform certain testing services, the labora-
tory will report test results to the engineer with a specified number of
copies to the General Consultant and the Supervising Engineer, All deci-
sions to accept or reject materials rest with the engineer.

In general, there are three separate vays in vhich materials are
tested for acceptance on Turnpike contracts: :

On-site inspection includes all testing normally done on the project. Such
testing 1s done directly by the engineer personnel usually operating out of
a field laboratory located at the job site. _ :

Off-site inspection of such products as Portland cement concrete, asphalt
concrete, and structural steel fabrication is done by independent testing
laboratories working under the specific direction of the engineer.

Cartification; for some products such as guard rail, H-piles, cement, sign
panels, and similar materials. The manufacturer may maintain excellent
quality - control procedures and testing facilities at the plant. In these
cases the engineer may accept the testing performed by the producer’s
quality control personnel and accept materials represented by such tests
provided ‘it meets specification requirements. In all such cases, the
engineer should require valid certifications of compliance along wvith the
test results.
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Following are 1lists indicating generally accepted procedures for
approving various types of materials. These lists are not meant to be
conclusive but wvill serve as a guide for establishing materials approval
prcedures. '

On-site inspection by the ehgineer will cover such items as:

Gradation of embankments
Compaction of embankments

Subbase
. . Porous
back£ill -
Stone ] .

base ‘Pormvork

lumber Untreated timber piles
Fertilizer
Premolded joint filler
Jute

mesh _ Granite curb
Lighting fixtures ‘
Topsoil
Hulch

The testing 1aboratory vill generally conduct off-site inspection ‘on
the following items:

Asphalt concrete

Metal castings

Portland cement concrete

. Congrete cylinders

o oo see———eo Prawgast concrete products -
Structural steel fabrication

_ Overhead sign structure fabrication
Paint

The folloving items will most often be appro#ed by certification of
compliance together with test reports from the manufacturer:

Structural steel (except for fabrication)
Steel plles and sheeting
Portland cement

Reinforcement steel

Corrugated metal pipe

Light standards

Fence

Epoxy

Admixtures :
Concrete liquid curing compounds
Asphalt cement

Electrical wire

Obfaiﬁ samples of materials for possible festing vhere there is a
guestion of compliance. )

98



Approval of Materials Suppliers. Prior to the start of work on any
contract, the contractor is required to submit, in writing, a 1list of. all
sources of supply setting forth the company name, address, brand name, and the
approximate quantities of zaterials to be purchased. If the suppliers are not
knovn to the engineer, then the contractor is required to submit from the
supplier a list of similar projects serviced by the proposed source. This
1ist should include the name and location of the project, the project owner,
the name of an owner’s representative familiar vith the project, and the date
that the proposed source supplied the project. If the reliability of the
source of supply still remains in doubt, then the proposal should be referred
to the General Consultant for further reviev. Approval will be by means of
the form letter showvn in on page 17 of this manual.

Instructions to Testing- Laboratory. The: engineer must inform the
‘testinsg laboratory of all requirements for sampling and testing materials. It
will be the responsibility of the engineer to establish a report procedure
from the testing laboratory to the engineer and from the engineer to the
contractor. Under no circumstances should the testing laboratory be
authorized  to report directly to the contractor or supplier. It is a primary
charge to all engineers that they constantly scrutinize and inspect all
"delivery tickets, shipping tags, seals and the like to unquestionably
establish that all products and rav materials have been properly inspected by
the authorized testing laboratory and procured from an approved source. :

Testing Laboratory Assignments, The Authority has engaged several
testing laboratories to perform asphalt conerete plant inspection, inspection -
of structural steel fabrication, concrete batch plant inspection, and
fabrication of pre-cast concrete products. Testing laboratories are also’
available for miscellanecous product inspections as deemed necessary by the
engineer. - - -

Testing laboratories in close proximity to the Jjob site vill be
agssigned the duties of testing concrete cylinders. The General Consultant
should, be -contacted for detailed- information regarding testing laboratory
assignments for the Turnpike construction projects. . .
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SECTION XVI
WORKHANSHIP

Part 1 - Location

General. The engineer or architect is responsible for providing such
controls and surveying checks as are necessary to insure that all elements
of the construction project are satisfactorily constructed according to the
approved plans. The degree of accuracy used in .the various operations of
construction surveying and staking is to be consistent with the intended
use. .

ey,

The—m—lieensed—~—surveyafwhfequifgd—mby——the-Ag:eemenr is directly
responsible for all surveys and stakes set. The engineer should have full

knovledge of the methods used and results accomplished.

In addition to these general requirements, there are certain elements
of the construction wvhich must be checked specifically and without exception
by the engineer’s survey personnel. These checks are generally made just

prior to or just after the construction of a major portion of the contract.

A summary of these minimum requirements follows.

Structures. =~ The engineer must check each footing form and column
dovel stubouts before the footing is conecreted. The intent here is to avold
the possibility that a footing abutment or column shaft might be mislocated.
A second and equally significant check is made after the anchor bolts are
placed by the contractor but before the column caps or abutment wall is
cast. '

The final controls on the structure are made on the deck concrete.
Elevations are measured at all quarter-points on each and every stringer or

girder to calculate haunch depths and thus provide assurance that all points -

on the concrete deck will be a minimum thickness as-shown on the plans.
Secondly, the elevation of the carrying bars must be checked to insure
proper clearance from the reinforcement to the surface of the concrete deck.’
Finally, the support rails for the concrete finishing machine must be
checked for both alignment and elevation. ) .

Roadway. - Although ' the contractor must set all control stakes
necessary to construct the various layers within the structural section,
checks must be provided by the engineer to make certain that the specified
thickness and elevation tolerances are met. This can best be accomplished
by checking the completed grading at the Grade A elevation {subbase
interface). Subsequent to this check, it is necessary  to check the
contractor’s elevated stringline grade contrel. Generally this erected vire
control 1s required by the Authority to be used for at least one lift of
asphalt concrete--generally the first 1ift. Successive layers are often
placed using a thickness criteria vwith automatic screed controls such as
skis or mobile gradelines. -
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The Authority also idsists that all layout for traffic stripes be
chetked by a survey on the part of the engineer.

" Building = Llayout. The architect is generally ‘responsible for
providing control lines and grades for all buildings unless othervise
specified in the agreement. In addition, the architect will verify the

Jocation and elevation of batter boards or such other control as the
contractor might use 4in locating the footings or floor 'slab for the
building. He should also check the location and elevation of all utilities.

-
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Part 2 - Tolerances

Although no arbitrary standard will serve all situtations, the folloving
guidelines will constitute acceptable results in most cases: .

102

Base-line traverses 1:20,000
Structures layout 1:10,000
Bighway layout 1:5,000
Right-of-vay lines : 1:10,000
—Permanent—bench marks firstorder
Temporary bench marks - second order
Grade stakes’ ' -— third order
Specific common features should be within the following tolerances:
Embankment base vidths + 1.0 fr.
Embankment base heights + 0.1 fr.
Culvert lenghts ' + 1.0 fr.
Invert elevations + 0.1 £r.
Inlets and manholes, station -+-1.0 fte— .
B Inlets and manholes, offset + 0.1 fr, '
Ditch lines + 1.0 ft.
Ditch grades - + 0.1 fr,
Berm widths + 0.2 fr.
Berm elevations + 0.05 ft
Subbase thickness + 0.04 -ft
Base thickness - . oo +.0.03 ft -
Levelling course thickness + 0.02 fr.
Surface course thickness +0.01 fr.
Shoulder width + 0.2 fr.
Shoulder thickness + 0.04 f¢
Lane vidth + 0.1 fr,
Line-stripe width + 0.03 fr
Line-stripe layout 11,000
Guard rail, station + 6.0 ft.
Guard rail, offset + 0.1 £t
Sign location, station + 10.0 fr.
Sign location, offset + 0.5 £z,
Outside sign panel elevations + 0.5 fr.
Overhead sign panel elevations + 0.5 - 0.01 £t
Lighting standard, station + 2.0 ft.
Lighting standard, offset * 0.2 fr,
Curb offset + 0.1 fr,
Curb elevation + 0.04 ft.
Reference center line of bearing + 0.01 fr.
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Footing locations .
Shaft and cap alignments
Plle layouts
Sand-drain location
Pile cutoff elevations -
Anchor bolt locations
‘Bearing pad elevations
Span length bearing to bearing
Stringer spacing
Deck slab thickness

Parapet vall thickness

Handrail elevations
Grade tolerance, all road surfaces

N T P P N [P (O PRy

.1 ft.
04 fr.
.50 fr.
.3 fr,

.1 ft.

.02 ft.
0.01 fr.
0.02 ft.
0.02 fr.

OO0 O0OCO0o

/8" in 16’

 Hinimum Thickness as shown on
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Part 3 - Shop Drawvings

Definition. For purpose of this manual, shop or working dravings
are considered to be any dravings required of the contractor by the engin-
eer or architect for carrying out the project. They may cover materials
and thelr fabrication, falsework design, formwork, and construction meth-
ods. In building construction, the general term shop dravings is meant to
include the detailed wvorking drawings, manufacturers’ brochures, catalog
cuts, parts  listings, wiring diagrams, operating and maintenance
instructions, and similar materials.

Form of Drawings. The contractor should be encouraged to use draft-
ing film in a 22 x 36 inch size wherever such use is practical. If not,
the Standard Specifications permit dravings to be B8-1/2 x 11 inches.
Hanuals, operating brochures, catalog cuts and the like used on building
contracts should be 8-1/2 x 11 inches in size

Submittal of Drawings. The contractor must submit to the engineer
or architect such detailed shop or wvorking dravings as may be required by
the engineer for carrying out the project. Delays in processing shop
dravings will not be tolerated. Such delays can affect the contractor’s
scheduling or purchase of materials and might result in added costs to the
contractor and possibly the Authority. A two-wveek cycle in revieving shop
dravings should be considered the maximum

Three prints of each working dravings including data sheets, bar
lists, brochures; catalogs, etc. should be submitted to the engineer for
approval. =~ The engineer pust check to see that these are complete and in
order. If prints are returned for correction, three (3) additional prints
should be resubmitted wuntil finally approved. For highvay or building
construction, six (6) prints of all finally approved vorking dravings and
sheets are sufficinet for record and distribution. The number of dravings
discussed here {s approximate only, but is adequate in most instances.
Individual contract requirements should be revised prior to. the preconst-
ruction meeting and discussed at the meeting.

Each submission of dravings for approval should be accompanied by a
dated letter of transmittal indicating the contract number, description and
draving number and the purpose of the transmittal, i.e., for approval,
review, etc. The above information should be followed by comments, 1f any.
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The contractor must coordinate, check and stamp his approval on all
dravings prepared by suppliers or sub-contractors prior to forvarding them
to the engineer for approval. An acceptable shop draving reviev stamp is
shown on the bottom of this page. Drawings submitted to the engineer
vithout the signed and dated approval of the contractor should not be.
accepted. ) ' Co

Pinal Disposition., On completion of the project, the contractor is
required to deliver to the engineer cne (1) complete set of reproducible

vorking drawings on drafting film. After review by the engineer, the
dravings are forwarded on to the General Consultant vho vill transmit them
to the Authority for permanent filing. In submitting shop drawings to the
Authority for permanent filing, only those drawvings vhich might be needed
for future maintenance, modification. or expansion of facilities need be
forvarded. Structural &steel, building electrical and mechanical working
drawings are examples of those drawvings to be submitted to the Authority.
Palseverk and formvork dravings and similar information need not be part of
the permanent records. The contractor’s retained percentage should not be

_fully_released until all necessary shop dravings have begnlsatisfactorily

submitted.

It is important to remember that shop drawing sheet numbers must be
shown on the corresponding struectural drawings in the contract plans. This
requirement is discussed further in Sectlon XX on Record Drawings.

SHOP DRAWING REVIEW
NEW JERSEY TURNPIKE AUTHORITY

Review it for gunersl compisecs with camtract documer(s.
Sl fecponadilily fer caTeIeEl ol diwensiorrs, detads,
wmindadmuhqtm-dmh:hl
recin with the Comcracior.
£ Mo Fxcaptins Tolme
O ata Cormections Mo
T hmand wnd Aevees
G fepcted

© Fovgwed By Lhtn —_— .
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Part 4 - Methods of Construction ;

Introduction. The engineer’s staff must maintain a constant and -
thorough inspection of the contractor’s methods of construction to both
assure compliance with the plans and specifications, vith provisions for
safety to both the traveling public and the contractor's own forces vithout
assuming the contractor’s responsibility. The engineer must have a
thorough krhovledge of the contract documents and the designer’s intent and
exercise sound Judgment in the interpretation of both. To do the job
-properly and still be able to obtain the respect and confidence of the

oon;:ac:o:rmuand__fullwmcooperation,_‘is__in__largg_pa:;_;heMmgasu;g_nﬁmth___‘w___M%;w”
engineer’s competence. .
The engineer assures compliance with the contract provisions by
revieving all proposed methods of construction well in advance of the start
of operations. W¥here necessary, job meetings are scheduled with the
contractor to explain contract requirements. These meetings are usually
. held in a cooperative atmosphere 1in order to promote understanding and
respect on both sides. : . : : :

Enforcing _the use of agreed-upon methods is largely a matter of

tactful firmness. In extreme cases of recalecitrance, the matter may
eventually be referred to the Chief Engineer. Rarely, if ever, will the
careful engineer allow a situation to develop to the point of vithholding
payment, or worse, the calling of default of econtract as provided in the
specifications. :

. On  the following page is a chart summarizing examplés for
implementing policy on methods approvall™ —~ =TT T T

Equipment. The determination of construction methods rests in large
part with the selection of construction equipment. Vith the rapidly
expanding technology in the equipment field, the engineer must rely heavily |
on judgment in reviewing a contractor’s proposed construction equipment.
Nevertheless, the requirements of the specifications should not be modified
in any vay without full and open discussion with the General Consultant.

Proceduras. A contractor may vrely upon the expérience and
day-to-day Jjudgment of trusted foremen and superintendents who may have an
adroit ability to get a job done swiftly and vell. But it is precisely to
discourage sole reliance on such potential talent and personality that
procedures -should be thoroughly reviewed and analyzed ahead of time.
Initially, the key employee may not_be_available when the crucial decision
1s needed. For another, there may be peculiar requirements that have been
overlooked in certain {tems of work. For example, the Turnpike
specifications do not allow tie-rods through parapet forms for aesthetic -
reasons. A superintendent, unavare of this, may have spent a good deal of '
- money and effort constructing a sturdy and economical form vith tie-rods
only to have them rejected as - they near completion. This vill almost
inevitably lead to tension, conflict and delay. Careful discussion ahead
of time by the engineer avoids such situations.
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Secondly, the preparation of vorking drawvings, vriting of letters,
and attendance at meetings costs the contractor time and money and is never
directly reimbursed by pay item and may have been insufficiently budgeted.
So it rests with the engineer to convince the contractor that greater
expense -- perhaps even long delays -- could accrue by the rejection of.
questionable methods after the fact. :

Also, sgome contractors may look upon methods approval as an
unvarranted intrusion into their freedom to effect economies, improve
profits, and maintain a competitive edge. Thus they may tend to view
darkly  the submission of methods of construction as being totally
restrictive for arbitrary reasons. Here it must be the duty and the will

of the engineer to maintain a posture of understanding and progressiveness;
to assure the contractor that methods approval is meant to be informative
and - cooperative in order to avoid pitfalls, not create them; to reaffirm
that substitutions, revisions, and alternates will alwvays be entertained;
and to alvays demonstrate reasonableness, such as by never rejecting an
idea because {t iIs nev.

An example -of this wvould be the Turnpike specification requirihg
bridge deck finishing machines supported by elevated rails for concreting
bridge decks. With this in nmind, the engineer should discuss at job

meetings in advance equipment for: T T e e

excavating,
roadvays, structures, drainage

spreading,
earth
stone - ' S T T

asphalt
topsoil

cbmpacting
embankments

—-arcund culverts e mme . —

behind walls
pavement courses

placing concrete,
vibrating concrete
finishing concrete
pile-driving and layouts
sand-drains’ ‘ '
bolting steelwork
cleaning steel ‘
devatering excavations
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procedures for,

material .storage
vaste disposed
proof-rolling
traffic protection
security from vandalism
temporary drainage

" access to site
securing reinforcement steel prior to concreting

In evaluating the various methods proposed, there are really only
two criteria -- the requirements of the specifications and the engineer's
judgrment. And the first of these may often be altered by nev dévelopments
in eguipment technology or newv research into techniques.. So it is almost
entirely a matter of judgment. The important things to keep in mind are:
the necessity of making comments well in advance of use; the ability of the
proposed method to keep pace with progress after allowing time for inspec-
tion and a margin for error; and some demonstrated history of suitability
elither through experience, trial used, or vell-documented reports. C

 Vith this important background in mind, the following lists will
serve as guidelines for approval of methods. '

Secure wvorking dravings for:

sheeting

shoring

formwark

steel erectlon sequence

steel fabrication ‘ : R
anchor bolt layouts ) '
reinforcement steel layout

all phases of building work

toll booth and plaza assemblies

all electrical connections

scraed grades

sign constructien

concrete and metal castings

Secure written descriptions of:

precautions for handling explosives
procedures for heavy erection
concrete curing methods .
concrete weather protection features
pipe-~jacking procedures
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Reports. Most major decisions relating to the approval of
construction equipment and procedures are documented in the job
correspondence, working dravings, traffic permits, and minutes of job
meeting. Copies of these documents, with the exception of vorking or shop

dravings, are forvarded to the General Consultant, ‘thus providing a

continuous review of thage matters for the Authority.

Additiﬁnally, and importantly, the engineer’s daily report provides

a complete tabulation of the equipment used on each contract. This report.

is a summary report collecting the information from the various inspectors’
and supervisors' vreports and daily quantity reports. These reports are
prepared daily, accumulated weekly, and forvarded to the General Consultant
as discussed in detail in Section VI of this manual. .
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SECTION XVII
INSPECTION

General. Inspection requires an understanding of the intent of the
plans and specifications, vhich can only be gained by studying the contract
documents; an awareness of the process of construction, vhich can only be
gained by edlcation and experience; and an appreciation of the need to record
and document important aspects of the work, vhich is the responsibility of
each individual and of the management of the inspector’s employer. Beyand
those fundamental requirements, inspection of specific items on the New Jersey

Turnpike frequently requires cons1derablé"ﬁétaiied—raporfingmoiwkeyfieaxures
of the facility. The purpese of this section is to emphasis some of the more
common or more difficult of those features and to set forth the detailed at-
tention expected of competent inspectors. The list of features is by no means
complete and because an item of vork is not mentioned does not mean that its

inspection is any less important.

cartification of Inspectors. The Authority has instituted a prigran
for certification of inspectors assigned to work on electrical imstalla-
tions, concrete bridge decks and asphalt pavements. The prequaliification

of an inspector will be based on an svaluation of-each—inddviduals training
and experience and may require successfully passing a wvritten test.

Engineers should submit inspector’s names for certification in each
of these fields ta the General Consultant together with a resume of the
candidates?’ training and experience ‘vell in advance of the start of vork.

In additioﬁ,“each“concrete'fieli"fchnician~(ihose assigned to pre-
paring cylinder molds for strength te.:iu, performing tests for entrained
air content, or-performing slump tests) must carry a valid certification as
2 Technician, &Srade I issued by the New Jersey Chapter of the American
Concrete Institule. ' ' , :
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Part | - Barthvork '

Scope, Over ninety percent of the Turnpike pavements rest upan
natural soil subgrades or embankments. The strength and ridability of the
pavements are therefore dependent on having strong and.unyielding subgrades
and embankments. ~ This part of the manual describes the requirements for
the construction of strong subgrades and embankments.

Stripping. The first earthwork operation is stripping. The strip-
ping operatien will in general remove objectionable material.and produce
topsoil for future use. 1In many areas, the quantity of topsoil wvhich could
be made available, may exceed that vhich vill be required. The inspector
should direct that the best quality material be stockpiled for future use
in sufficient quantity to meet all needs and that the excess be used in
- embankments, if suitable, or vasted. Stripping is not required if material
is not needed for topsoil-and the subgrade soil is suitable for embankment.

During stripping operations an inspector should make sure that the
good material undernefith the layers of topsoll is not mixed in with the
topsoil. )

Steckpiles of topsoil should not te scattered but concentrated in a
fev large piles and graded to prevent wvater from puddling on top.

Subgrade Praparation. "After stripping, the next operation is
subgrade preparation for either embankment construction or pavement con-
struction. The subgrade. must be firm. If the subgrade soils are loose
they -must be compacted to a dense state. If they cannot be compacted then
they must be removed and replaced by soils that can be compacted. It is
the 1nspector’s job to be sure that either the existing subgrade soils are
compacted or that they are replaced by solls that can be compacted.’

Embankments. Embankments support pavements that are to be elevated
above the existing- ground. The embankment can be constructed of natural
soils (common  embankment) or of selected solls (select borrow), depending
on the requirements of the construction plans. Vith the use of either
material, the end result is to provide a strong, unyielding embankment.
Inspection helps assure that these objectives are achieved.

An'imporfant part of embankment construction is the knowvledge of the
different types of soills used and their characteristics. '

Ganeral - Classification of Soils. The major factor in soil
classification for engineering purposed is the size of the grains of the
soil and their distribution. .

Solls are_classified according to their particle sizes as follows:

" Gravel Larger than 2.0 am
Sand .Prom 2.0 to 0.074 mm

Silt or Clay‘ . Smaller than 0.074 mm
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1

Silt and clay seoills are fine grained solls and are classified by
their plastieity. Silt is non-plastic, a clayey silt has low plasticity, a
silty clay has medium plasticity and a clay has high plasticity.

A third class of s0il 45 peat or organic silt. These soils are
characterized by their high organic contents and very high moisture con-
tents. They -are weak and very compressible. isnsequently they are not
usable for highway earthwork construction. '

A field procedure for classificition 1is to first determine that
basic soil type which is most abundant; either gravel, sand, silt or clay;

and then determine the lesser soil types. There are-a faw simple tests

that will aid in this determination. The quantity of finer materials pre-
sent in a dry cohesionless or sandy soil, may be estimated by dropping the
sand in a thin strezZm and noting the amount of dust created. Otherwvise a
small amount of the soil may be mixed with water, shaken up in a test tube,
and the deposit in the bottom and the rate of its deposition will be an
indication of the naturk and amount of the finer materials.

A silt can be readily indicated by a high mobility of water if a

© small quantity 'is shaken in the hand, while a clay so0il will not exhibit

any expulsion of water if shaken. If a cohesive soil is dry, the cohesion

may be estimated by crushing-in the fingers; the greater the resistance to
crushing, the higner the clay content. If the cohesive soil is wet the
clay content can e estimated by rolling inte a thread. The finer the
thread that can be formed without breaking up, the higher the clay content.
Both the cohesion and plasticity will increase as the clay content
increases. Rubbing a sample vith a knife or other plece of metal will

tzuse the surface of the soil to become shiny if the soil has a high clay

-ntent, wvhile this will not occur in the case of a silt or clayey silt.

4 -definite odor in a soil sample usually indicates the presence of
organic matter

Soil Characteristics. Gravels and sands are excellent materials for

embankment construction because of thelr good strength and low compressib-
ilicy. Silt and <lay soils are not as good construction materials, their
strength and compressibility being very dependent on their density and

moisture eontent. At the right moisture content—silt and-clay-soils-can—be
readily. compacted and achieve strengths approaching that of sand. When too
vet, these soils turn to mud vhen being worked and lose all strength. When:
too dry they.can not be compacted and if 1ater become saturated, they lose

significant strength

Select Haterials. Often special construction requirements necess-
itate the use of special select materials. These materials may be found in
selected borrovw pits or may have to be processed. The special requirements
of these select materials can be one or more of the following: (1) extra.
strength, (2) high permeability and rapid drainage, (3) non-susceptible to
frost and (4) non-sensitive to vater. Examples are compacted gravel fill
to support bridge foundations (extra strength),  sand
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drain material &and drainage blankets used vith sand drain stabilization
(high permeability), select subgrade used as the subgrade for the roadvay
pavement (rapid drainage and non~susceptible to frost) and undervater fill
used to build up embankments in open vater such as in lakes, ponds or
rivers (non-susceptible to vater).

Slags. Slags and other waste products derived from smelting and
other ore extraction processes are often proposed for use in embankment
constructions. Through the years blast furnace slab obtained from steel

furnaces has proved to be an excellent construction material. However,
other types of slag have produced many problem= in highway construction
because they were not chemically stable and reacted to moisture. Only
slags that have a proven construction history should be used {n highVay
_ construction. : : C

The field inspéctor should be familiar with thesa different types of
soll materials and their characteristics.

Material Sources. Usuvally soils used for embankment construction
are obtained from adjacent cut areas provided they are suitable. Field
inspection 1s an important part of assuring that unsuitable cut materials
are not incorporated in the embankment.

When . there is insufficient soil material on the site for all the.
embankment construction, or special material is required, thén the con-
tractor must import the material from a borrov pit. It is the field
inspector’s responsibility to be sure that the materials being imported
from borrow sources meet the contract specification requirements and are
suitable materials.  -Usually the borrow source must be approved prior to
bringing in the soil materials from that borrow source. The approval is
usually based upon the results of soil tests on samples of the proposed
borrow material. )

Laboratory Tasts  for Materdials. The field laboratory tests to be
performed on the proposed materials for the construction of the embankment
are- largely dependent upon the proposed use of the so0il. Because of their
inherent properties, certain soils are more suitable for certain uses than
others. It is the intent of the tests to determine vhether the proposed
soil meets the requirements for 1ts proposed use noted in the contract
specificarions.

In investigating the properties for common embankment soils the
primary consideration is compaction. Other tests are used to classify the
material and to indicate its general behavior. These secondary tests are
performed to determine the grain size distribution and soil plasticity.

To determine the various properties of soils, the following methods
shall be used:
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The procedure for determininé maximum soil density is "Hethod of Test
for Hoisture - Density Relations of Soils,” AASEO Test Method T-180 or
ASTM Designation D1557 as modified by the Standard Specifications.

The procedure for determining grain size distribution is the "Standard

" Method of Hechanical Analysls of Seils"™ ASTH Designation D422.

The procedure for determining the liquid limit and plastic limit are
the "Standard Hethod of Test for Liquid Limit of Seils" ASTH Des-
ignation D423 and the "Standard Methdd of Test for Plastic LImit and
Plasticity Index of Solls™ ASTM Designation D424. '

California Bearing Ratio 1s determined by usiné the standard method of
test for California Bearing Ratio (CBR) ASTH Designation D1B83.

The field laboratory tests on soils préposed for select subgrade mat-

erjal are generally similar to those just outlined. Hovever, due to the
limited types of soilf{ that meet the requirements of this material, the
~grain size determination is important. The purpose of this material is
primarily to prevent frost heaving of the pavement placed. just above. In
order to effect this requirement, it must have good drainage properties and
still be able to effsctively support loads, which requires good gradation

of sand or gravel., Thus the first test is a sieve analysis followed by a =

CBR test. Onee such a proposed material has been. shown to be suitable then
its compaction properties will be determined to effecrt a control of its
placement in the field.

No attemﬁt has been made to mechénically outline the actual steps of

the test procedure for the various tests mentioned. These have been exten-
sively and clearly set up in the references noted. A4lso no attempt has
been made to give actual numerical values, resulting from these test proce-
dures, that would be required for the various types of materials. Those
values and properties are set up in the specifications.

Typical forms used for these tests are shown on the following four
pages.

Obtaining Samples for Laberatory Testing. Samples shall be prepared
for testing according to ASTY Designation D421l "Standard Hethod of Pre-
paring Soil Samples for Mechanical Analysis and Determination of Subgrade
* S0il Constants.” '

The Inspector should be awvare of the requirements to obtain samples
for laboratory tests. ~ The above methods require that selection of
representative test samples be made by quartering the representative field
sample when a riffle sampler or sample splitter is not used. A sample may
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ATTERBERG LIMITS
SOIL SAMPLE '

TEST NO.___

OCATION DATE . .

SAMPLE NO.

BORING NQ SAMPLE DEPpP
- EPTH TESTED 8Y

SPECIFIC GRAVITY, G,

PLASTIC LIMIT | NATURAL WATER CONTENT

DETEAMINATION NO, | 2 3 ! 2 3

CONTAINER NO

WT CONTAINER +WET SOIL IN ¢

WT CONTAINER +DRY SOIL IN ¢

WT WATER, W, IN g

wT CONTAINER IN ¢

WT. DRY ‘SOIL, Wy, IN ¢

WATER CONTENT,w , IN- %

LIQuio _LmirT

DETERMINATION KO, i 2 3 p) T

NO. OF BLOWS

CONTAINER NO.

" WT.CONTAINER + WET SOIL IN g

WT CONTAINER + DRY SOIL IN g

WT. WATER, W, IN §

WT. CONTAINER IN ¢

WT DRY SOIL,W,, IN ¢

WATER CONTENT, w, IN %

WATER - PLASTICITY RATIO, Be 2B

1.7 %
SHRINKAGE LIMIT

DETERAMINATION NQ. | ' 2 FLOW CURVE
[ URDISTURBED oOR '
REWMOLDED _SOIL PAT

WT. DRY SOIL PAT, W, , IN' g
WT. CONTAINER + HG. IN ¢

WT CONTAINER IN ¢

. 5 0 (20 2 50
w7 HWG. IN g . NUMBER OF BLOWS

WATER CONTENTY

YOL. SOiL PAT, V, IN ¢t
SHRINKAGE LIMIT, Wy , IN %

"-.va'l-_g..z,

RESULT _SUMMARY

PLASTIC [NAT WATER LiQuid ] SHRINKAGE 8 PLASTICITY FLOW TOUGHNESS

LiMLT CONTENT LT LIMIT YALUE INDE X JNDE X INDE X
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NEV JERSEY TURNPIKE -~ 1990 VIDENING
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P. C. WHIZZES & ASSOCIATES TEST NO.
CONSULTING ENGINEER DATE:
SECTION " CONTRACT DONE BY:
HOISTURE - DENSITY RELATION CURVE
(AASHO T-180)
MATERIAL:
125 :
SOURCE :
UsSE: ’
MAX. DENSITY:
OPT. MOIST.
120
.. \M&Z-—ZERQ AIR VOID CURVE
MAX. DENSITY
ius T 77"
110
105
0 5 10 15 20
% MOISTURE
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be readily quartered on a plane smooth surface with a trovel, or for large
samples of coarse materials, with a square nosed shovel and a brush. The pro-
cedure 1s to thoroughly mix the material, heap it into 2 neat cone and then
divide it into quarters roughly through the axis of the cone. In avery oper-
ation of quartering alvays include the fine materials by use of the brush. A
1-1/2 inch or 2 inch paint brush is best for the smaller field samples and a
counter type brush is best for the large samples requiring a shovel to quarter.
Next remove two opposite quarter piles of the material from the guartering sur-
face and place ih a suitable container and then thoroughly mix the remaining two
quarters into a cone. The principle of this process is that any irregularity in
the mixing shall be compensated by combining opposite quarters. = This process
may be carried on repeatedly until a quantity of suitable size is obtained for
the various laboratory tests.

The actual quantities required for the various laboratory tests are noted in
the ASTM Specifications noted previously. Vhen performing a mechanical analysis
for grain size distribution for sands and gravels, the minimum quantity of a

representative test sample is proportional to the nominal maximum size of the
" particles.

Embankment Construction. Clearing and grubbing and subgrade preparation, the
first steps in embankment construction, have been covered previously.

Embankments are to be constructed to the lines and grades shown on the plans
and to the density required by the specifications: Density is obtained by com-
paction.

Lift thickness is an important factor in embankment construction. Usually
the maximum allowable 1ift thickness is noted in the Specifications. The In-
spector should make sure that the Contractor does not place lifts too thick to
be compacted to the specified density for the full depth of the 1lift.

. Compaction., The ease of compaction is dependent on the type of soil being
used and its moisture content.

Moisture 1s the key to the compadtion-of cohesive soils and fine sands. By
controlling the moisture content in the soil one can obtain maximum stability
and vater tightness of earth structures in the most economical and efficient
manner. '

Optimum moisture .content is the amount of vater needed in a given soil for
compaction to maximum density. In any soil there are voids between the grains
wvhich are filled with air and water. Insufficient wvater vwill not lubricate the
grains enough to let them side into their tightest arrangement when. being com-
pacted. Too 'much water destroys the frictional bond between the particles and
causes plastie flow. . _ .

The compaction test, sometimes called a Proctor test, determines the change
in density with moisture content. It gives the maximum practicable density of a
soll mass. The "Maximum Density" to wvhich the specifications refer is the
maximum density obtained from the test.
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The effect of "Compaction Effort" that is being made on a fill area is
determined by six factors: wunit pressure provided by the compacting equipment,
the vibration provided by the equipment, the number of passes made over the
area, the moisture content of the £i11l soil, the thickness of the layer being
compacted, and the kneading action (if any) of the equipment. The moisture
content of the £ill, especially for cohesive soils, should be kept to vithin 2%
+ of the optimum moisture content.

A heavy rain lasting three hours or more will usually saturate the soil so

that.vhen-a moisture content test is made it will indicate a-moisture-content
vell over optimum. In this case the Inspector should require the contractor to
stop compacting until the £i1ll moisture content can be reduced to specified
levels by either air drying or disking. Excessive moisture in an embankment

- will result in the soil moving and vearing under the compaction equipment and

other traffic.

The benefits gained by compaction are threefold:- there is an incréﬁSE in

excessive saturation of the pavement subgrade 1s prevented.

The table below is a rough guide as to the most suitable compaction
equipment to be used for different types of soil

Hax. Effect

~ .In Loose Lift Hax. Weight
Type Soil Best Sulted For . {In Inches) In Tons
Sheepsfoot Clays, clayey silts, 7 to 12 20
silty clays, gravels
or sands with clay
binder,
" Vibratory Sands, sandy silts, 12 to 15 "~ 20 to 30
: silty sands and gravel.
Pneumatic Tire Sandy silts and sandy, 8 to 12 12 and over
clays, gravel, sands
and clays.
Sieel Three - - Granular or granular- - 8 to 12 20
Vheel ‘ binder material wvith
’ ' elay. .-
Steel Tandem ' (Same as above) 8 to 12 ) 16
{Two Axle) '
Steel Tandem (Same as above) : 8 to 12 20

T iwree Axla)
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Too often the soil compaction behind abutments is not adequate,
resulting in a bump 1in the pavement at this location. Such areas need
special attention.

To properly compact materials placed behind a completed abutment,
there must be adequate working room for the equipment. It is suggested .
that embankment be placed no ‘closer than 25' from the back face of the
footing and sloped towards the top of the embankment one vertical to three
horizontal prior to completion of the abutment. After completion of the
abutment, embankment can be placed and effectively compacted in this in-
tervening space. The slope . should be benched similarly to placing
embankment adjacent to a hillside.

In the event that the embankment has to be placed for settlement:
prior to constructing the abutment, a similar area should be excavated
behind the abutment when 1t is constructed and backfilled: Porous fill
behind the abutment should be  brought up at the same level as the
embankment. ’ '

Tasting., The embankment compaction is checked by the Inspector
making density test checks of the percent compaction. There are several
good methods of making density tests using a sand cone, ASTH D1556; using a
balloon method, ASTM D2167; or a drive sampler for clay solls, ASTM D2937;
or nuclear gages, ASTH D467. Nuclear gages are very quick and allov a lot
of testing to be done economically and therefore its use is recommended.

The number of field density tests made should be dependent upon the
quantity of material placed. At least one test should be made per 2,000
cubie yards of embankment material placed.

Much of the success of the compaction program depends upon the
efforts of the inspector. All the studies and compaction plans are useless
vithout proper inspection. A general program to follow in the field fol-

-lows,

1. Preparation

a. Run all necessary compaction tests on both original
ground and proposed embankment material before the
f£ill is.placed. . - == :

b. Become familiar with the condition and feel of the
soils at optimum moisture. )

c. -Set up a schedule to follov with the contractor for
regular moisture and density tests in the field.

Plan to take the required tests on at least every
lift placed. :

2. During Construction

a. Be sure the contractor provides sufficient vater
distributed over the soil to keep it at the optimum
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molsture.
b. Arrange with the contractor a plan to mix the water
_uniformly into the soil. -

c. Make sure the contractor has the right type and
veight of equipment toO achieve the required,
compaction. - '

d. Learn to get a feel for the degree of compaction with
your heel. : '

e. Make frequent density tests.

_ 1t is the Inspectoer’s responsibility .to be sure the contrairer
adequately compacts the embankment, that record density tests afe mace and
to be aware of any unusual problem that occur so that they can be resolved
quickly. The Inspector should encourage the contractor to shape the em~
bankment such that should it rain, the vater will run off rapidly and not
pond on the embankment and thereby prevent excessive moisture from getting

~—into the soil of the embankment.

Special Embankment Foundation Treatment. In the great majority of
the cases compaction of the embankment subgrade is all that is required to
provide a firm base for the embankment. Bovever, in major portions of the
Hackensack Meadowlands, tidal marsh areas and a few other locations, this is
not the case, At these locations special foundation treatments. are re-
quired to provide a2 stable embankment and 1imit embankment settlement to
tolerable amounts. 4 number of these treatment methods are described
below. An Inspector should be familiar with these different methods in
order to perform .the inspection duties adequately and intelligently vhen
such conditions are encountered, and these treatments are called for in the
contract documents. : ) '

Excavation and Replacement. The easiest and best embankment foun-
dation treatment is to excavate the veak foundation soil and replace it
vith good quality matarial. Normally thils is easy to do. However, vhen
the undesirable material to be removed extends below the vater level it -
becomes more difficult to determine that all the undesirable material is
removed. 0ften the inspector must probe the excavation bottom to be sure
all the bad material is excavated. Also, observing the -excavation process
will give clues as to hov well the excavation vork is being accomplished.

Dynamic Compaction. A recent method of foundation improvement is
dynamic compaction vhich consists of dropping large veights of 15 to 25
tons from heights of up to 75 feet. This method is suitable for granular
soils and trash areas. The performance of this treatment method is usually
checked by monitoring the settlement of a test fill constructed on top of

the treated foundation.

Prelosad and Surcharge. Preloading is the construction of the em-
bankment on the soft foundation and allowing it to settle. After all, or
most of the settlement occCuULsS, then the drainage structures and pavement
are constructed. Settlements are usually monitored by use of settlement’
platforms. The settlement platform data tells vhen the settlement is
complete and the quantity of embankment material required to compensate for
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the settlement. Plezometers can also be used to determine vhen the set-
tlement is° near completion. The Inspector should be avare of the im-
portance of settlement platforms and plezometers and be sure that the
contractor maintains them in vorking condition. Othervise the Inspector’s
duties are the same as for normal embankment construction.

Surcharge treatment is similar to preload treatment. The difference
is that an extra height of 'soil, the surcharge, is placed on top of the em-
bankment to speed up the settlement rate. Settlement platforms and piezom-
eters are utilized for control of surcharge treatment also.

“Sand Drains. Sand drains are used to speed up the rate of em-
bankment settlement and are normally wutilized along vith surcharge or
preload treatment. : . o .

The rate of embankment settlement is dependent on hov fast the pore
vater can be squeezed out of the compressible foundation seil. For thick
compressible deposits the process is slov. The use of sand drains provides
a path for the pore vater to escape more rapidly and hence, speeds up the
rate of settlement.

In recent years cardboard or plastic wick drains have been used in a
similar manner to sand drains. Wick drains are smaller than sand drains so
nore of them are required to obtain the same rate of settlement.

Settlement platforms and plezometers are also used extensively with
sand drain construction. .

Field inspection personnel for sand drain installation are expected
to be either experienced in sand drain vork or be supervised by an indiv-
idual possessing the necessary experience. o

_ It is }equired that a daily sand drain driving report be filled out
for each day’s vork by the sand drain Inspector.  Only one daily report is

necessary and it is made out by the inspector. A sample form is included

in this sectidp.

Similar to pile driving, a system-of_numbefing Is required for sand
drains which will allow any given sand drain to be located on the plan at a
future date. In most cases the huge number of sand drains to.be installed
and the complicated geometry of their layout requires a very thoughtful
approach if the system is to have any logie and value. The numbering sys-

.tem should be complete before driving begins so that the inspector’s re-

ports do not contain any conflicting information. Each sand drain is to be
staked in the field. : :

The top of the report should shov the contractor's name, the date on
which the sand drains vere driven, the shift an vhich the work vas done and
the make and size of the rig and hammer. .

The body of the report should shov the entries for each drain in. the
order in wvhich it was driven -~ the drain number being the plan number,
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The column headed "Driving Log" should indicate either the blovs per

foot when driving was terminated or the fact that the casing vas driven.
?he other columns are self-explanatory.

Each report should be signed by the Inspector and the Soils Engineer.

in charge. After the daily total is entered on the contract daily gquantity

sheet, ' the sand drain report should also be signed by the Office Engineer.
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THE NIW JERSEY TURNPIXE

1990 WIDENING PROGRAM

LOESS, MARL & CLAYMORE
Geotech Engineers

INSPECTOR'S DAILY SAND DRAIN DRIVING REPORT

- Contractor or Sub

Date Shife
Hake and Size of Rig 0f Hammer
Drain ' Botton . Alr
No. Driving Log ) Tlev, Pressurae| Remarks Pay Length
Total for Shift
Signed - Quantity recorded by
Inspector (Office Enginaer

Approved

S50i{ls Enginee;
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Only one copy of the report is necessary and it should be filed until
the end of the job at vhich time all reports should be turned over to the Au-
thority vith other job records.

Instrumentation. There is specizl instrumentation utilized with the
special foundation treatments described previously. Tvo, settlement platforms
and piesrmeters have been mentioned previously and are utilized to determine
vhen se:iiement is completed. Often times vhen preload, surcharge and sand
drain treatment is utilized stability of the embankment is of concern. In
stability analyses piezometers and slope indicators are often used. Slope
indicators show if there is any lateral movement of the embankment.

The Inspector should be avare of these instruments and be sure that —
the contractor maintains them in working condition. ' : : ) =

There may be times vhen the Inspector will be required to assist in
‘obtzining data from these instrumepts. The Inspector should be avare that ac-
curz - readings are necessary and the data should be forvarded as quickly as
poss.:..t¢ to the engineer responsible.

Settlement platforms are read by leveling. A stable bench clear of
any settlement is necessary to obtaln accurate settlement readings. -As the £111
is built up the settlement platform pipe must be extended. It 1s necessary that
vhen the pipe extension is added the elevations on top of the old pipe and the
extended pipe both be noted so that an accurate settlement record can be main-
tained as the settlement platform pipe is extended upvard with the embankment. .

Piezometers are read by elther observing a pressure gage or measuring
the level of the vater in the plezometer tube with a probe or ruler. 1In ad-
dition, the gage elevation or the reference elevatlon for the water level read-
ing must be noted. These reference elevations can change as the embankment is
constructed upvard. Therefore, it is important that vhen the reference elev-
ations are changed the nev elevations be noted. :

[A haﬁdy form for recording plezometer and platform
data-appears on the folloving page.]

Slope indicators require special instruments and training to be read.
These instruments are expensive, time consuming to read and reduce the data.
However, they are the best instrument for evaluating stability so should be
protected from damage at all times.

Quite often with these types of construction the Specifications note
an allovable construction rate for the contractor to use so to maintain stabil- |
ity of the embankment. It is important that the contractor does not exceed ‘the
permitted construction rates. A good method for the Inspector to monitor the
contractor's embankment construction rate is to ‘-make one foot interval marks on
the settlement platform pipes or special stakes placed for this purpose and note
the readings daily in the field book. If the contracter is starting to exceed
the permitted rate of construction, then vork must be-halted to maintain the

embankment stability.
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LOZSS, MARL & CLATMORE
Geotech Enginesrs

NEW JERSEY TURNPIXZ
1985-1990 WIDENING

PIEZOMETER AND PLATFORM FIELD DATA

Date: Survey Crew:
Remarks:
Emb. Data Piez. Data Platform Data
Cell or . Elev. Elev. h = Eler
Placform | Station | Offset -
oo . se HI h1 h2 p BI- h2+h3 hh h5 h4+h5 EI hé
1 5
Note: HI Height of Instrument - '
h1 Measured to top of existing embankment at platform or plezometer
h2 Measured to gage elevation or water level in plastic tube
p” Gage reading - pei
-h3 2.31p T
hy Measured to top of outside 3" platform pipe
he Top of outside 3" placform pipe to top of inside |- 1/2" platfnrm pipe
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Part 2 - Asphalt Concrete Paving

Gensral, The intent of this section is to aid the engineer and the
asphalt concrete inspector in becoming familiar with certain general requir-
ements of the Authority. The ultimate aim of the Authority is to have a good,
smooth-riding pavemeént free from bumps, rutting and depressions. They will
accept nothing less. To accomplish this goal, the engineer will provide full-
time inspection of all asphalt paving aperations with experienced, knovledge-
able inspectors.

The Asphalt Institute’s publication "Asphalt Paving Manual," Current
Edition, iIs an excellent handbook for inspectors. The engineer should provide
coples to each Inspector and resident engineer assigned to the project.

Having become familiar with fundamentals expressed in the "Asphalt

Paving Manual," the inspector will readily see that the quality of asphaltic

pavement depends on many factors,.any of whiéh could result in inferior pave-

" ment 1f not properly controlled. Since some factors such as sound and vell-

- graded aggregates, proper mix design and correct batching are not under the

field inspector’s direct control, one cannot assume that the delivered mix

conforms with specifications. Therefore, the constant visual examination for

mix deficlencles, as expressed in the manual, is of prime importance. Trans-

ference of the accepted mix into quality pavement starts at the preliminary
conference wvith the contractor.

: As described in the Asphalt Institute’s Manual, agreement is attained
on the plan of operation, the interpretation of specifications and general
construction details. - This is folloved with an informal conference between
the field inspector and the superintendent to cover specific details. They
may include the desired type of - transverse Jjoints, handling of approach
grades, longitudinal joint adherence, -equipment breakdown, disruptions due to
rain and the further amplification of gpecifications to suit the particular
job. ; '

Transporting Material, Mixed materials are hauled from the plant to
the spreading operation in trucks. These trucks may vary in size and dumping
methods but uniformity of equipment is desirable and often a necessity for any
given operation. - If paving machines have received materials directly in their
hopper from trucks, the trucks must be adaptable to the hopper to prevent
spillage. : -

Load "slips must be collected by the inspector at the time of delivery
vhenever they dre required. Collection of load slips by contractor’s per-
sonnel, to be accumulated and delivered to the engineer later, is not to be
permitted. i h

:All contact surfaces of truck beds should be given a light coat of lime
solution (one part lime to three parts water) to prevent the asphalt mixture
from adhering to the truck beds. Also, each truck should be provided vith a
"heavy tarpaulin with provisions for tightly fastening it and insulation for
truck beds vhen excessive drops in temperature of the mix during hauling are
encountered.  Turnplke regulations require that all trucks, regardless. of
materials hauled, must alvays be covered. :
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The number of trucks to be used should be agreed upon well in advance
of paving, bearing in mind that the number should provide for continuity of
operations.

Spreading Material. The contractor establishes the rate of spread and
the engineer checks the spread for compliance with specification requirements.

From information available in the form of test reports, planned paving
areas and thickness, the engineer should compute the total job requirement.
Errors which would cause a substantial over or underrun in quantity should be
brought to the attention of the project engineer and corrective measures
taken. - .

As vork progresses, cumulative weights from load slips may be used to
verify the spread rate. . :

Spreading temperatures at. the laydown operation must conform to
specifications. These are provided in Subsection 302.05.

Strict requirements are set forth in this Subsection specifying the
sequence to be folloved in paving adjacent lanes vith one or tandem pavers.
Vhen paving areas on the existing Turnpike mainline, interference with traffic
must be kept to a minimum in which case the supplementary specifications may
be expected to radically revise multiple lane paving procedures.

Automatic screed contrels are required in both pavement overlay and
construction of new pavement.

Echelon paving is required by the specifications. (Two or more mach-
ines wvorking simultanecusly 4n adjacent lanes staggered one slightly behind
another.) This 15 an important requirement to insure high density at the lon-
gifudinal joint and should not be waived unless specific concurrence has been
granted by the General Consultant. . C

All cooled vertical joints must be tacked with a coat of emulsified
asphalt.

Paving Machines. For a successful paving machine operation, manipu-
lation " of thickness -control must be held to a minimum, adjustment devices
. maintained 1In operating condition, and the operation kept uniform and
continuous. The tamper and other moving parts are best operated at the
manufacturer’s recommended speads, and the mechanical condition of the paver
must be in working order and adequate to perform the wvork.

Trucks must never be used to pull the paver but they should be held
firmly .against the rollers on the paver by means other than brakes to prevent
bumping of the machine and spillage of material. .Any spillage must be cleaned
up to prevent the fermation of a bump in the finished product.
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Some pavers use vibrator screeds and others use tamping bars, either of
vhich will provide the initial compaction. Tampers must be coordinated with
forvard speed of the machine. Katerial in front of either type of screed must
be uniform in depth. : :

Vhen constructing a taper to conform to existing pavement, the paver is
started wvith a screed on a lath and set at one-fourth to one-half planned
thickness. As the paver progresses, the screed is adjusted with each adjust-
ing screv until full thickness is obtained. Coarse stone ls then raked out
and replaced vith fines to transition smoothly from the existing pavement.

e __VWhen_conforming_to existing pavement at the end of a lane, the thick-
ness adjustment screws are gradually adjusted to one-half thickness and the
paver stopped. If an.attempt is made to run the screed dry, an unsatisfactory
~conform is usually obtained. '

Vhen starting from a cold transverse joint, the screed is first placed
directly on the end of the cold mat with the heater on until the cold mat is
hot. "The screed 4is then raised one-fourth thickness of compacted mat and
placed on shims. ‘The machine - should start out with the screed elevation
control set at the planned thickness.

Standard Specifications also require paving with automatic devices in
order to attain grade, but this requirement may be wvaived when paving small
restricted areas, irregular sections intersections, turnouts, oOr other loca-
tions where it 4is impractical to spread and finish the leveling of surface
course mixtures by machine methods. '

Rolling. The engineer 1s encouraged to control density of asphalt
concrete pavement through use of nuclear test gages. The -General Consultants-
are available to.assist in establishing such controls. ’

Tnitial ‘breakdovn rolling with three vheel steel rollers or vibratory
rollers is performed to obtain density. Secondary rolling by a vibratery
roller or pneumatic-tired roller achieves further densification and obtains a
more impervious mat. Final rolling of the top course of dense graded and open-
graded mixes by two axle steel vheel tandem rollers is required to provide a
smooth finished surface. The number of passes to be made by each type of
roller is detefmined by taking nuclear density tests after each pass on a test
strip and establishing a roller pattern.

Rubber—tired rollers must be checked to see if they satisfy the
requirement for air pressure. ;

Asphalt mixes are thermoplastic and become brittle and resist movement
vhen cold but are flexible and can be molded or shifted vhen hot. Adherence
to specified wminimum temperatures for both spreading and compacting the
mixture is essential for satisfactory results.

131"



XVII-22

The important factors to consider in rolling aref

Breakdowvn rolling must b performed as closely behind the paver as
possible. - :

Breakdown and rubber-tired rolling must alvays be performed while
the mix is at or above the minimum specified temperature.

The breakdown roller should roll toward the paver and return to
the compacted section in the same path to assure uniformity of
coverage and compacted effort. : :

Roliéf&méﬁbuld_}oll vith the drive wvheel towvard the'pavef to
obtain maximum consolidation.

A roller should not be permitted to stand idle on a hot surface
pavement because it will'leave marks or indentations.

On rolling the second lane, the longitudinal joint is rolled first
by lapping onto the new pavement approximately six inches on the
path tovard and on the pass away from the paver. '

Longitudinal joints betveen traffic lanes must be either protected
from damage or distortion by traffie or other causes until the ‘adjacent
lane 1s constructed or trimmed to a neat line and vertical face. Excess
material which develops at the joints during construction of an adjacent
lane should' be wasted and not cast over the surface of the uncompacted
material. '

In rolling at a cold transverse joint, the joint should be Cross-
rolled starting vith the roller on a cold mat with about six inches of the .
roller extending onto the nev hot mat. The roller is moved onto the new
mat 1in successive increments of twelve inches, one-half roller width, and
finally entire roller width. To prevent shoving of the material and break-
down of longitudinal edges, a timber should be provided at each free edge
of the roller to cross on. Constructiqn of this joint should be checked
‘vith.a"straight-edge vhile the material is st11] vorkable:

Surface Requirements. In keeping with the Authority’s demands for a
good riding surface, . the engineer shall require that the surface of each
finished course be free from waves or irregularities so that when a’
straightedge sixteen (16) feet long is laid on the surface parallel to the
centerline, the surface shall in no place vary from the lower edge of the
straightedge more than the folloving amounts: : :

For base coufse 1/2 4nch
For leveling courses © 3/16 inch
For surface course 1/8 inch

On vertical curves, straightedges ten (10) feet long may be used
vhen approved by the engineer. The finished surface of the surface course
shall be within 1/4 inch, measured vertically, of the required grade and
cross section shown on the plans. Deviations of more than 1/4 inch will

not be accepted,
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Part 3 - Landscaping

General, Landscaping under the control of the engineer will usually
mean topscil and seeding only. Work which involves inanimate materials
such as steel and concrete can be specified with considerable definition
vhereas work which deals with living plants can only be defined in géneral
terms. The success of roadside development operations of seeding and
planting is, therefore, largely dependent on twvo conditions. First, a
strict adherence to the specifications, and second, on that quality of
supervision which 1is based on experience, practical knowledge and good
judgement in order to properly a:: wvithin the meaning of the specifications
and at the same time meet :uch conditions as delays and variations in
veather and soils. : '

This part of ‘the manual is intended for the use of the topscil and
seeding . resident engineer and inspector who vill supervise this vork. It
comments ‘on the general nature of the Authority's requirements, specific
problem areas vhich may develop, and the keeping of job records.

Before commencing any topsoil or seeding vork it is desirable to
hold a conference with the contractor and review the specifications in
detail. The schedules as required under the conditions of the contract
will benefit the planning of programs and - avoid misunderstandings,
particularly with respect to materials and methods vhich are affected by
conditions of the weather. o .

Inspection Requirements, The 1inspector must study and become
thoroughly familiar with the Standard Specifications covering topsolling
and seeding.

Placing Topsoil. A layer of nevly placed topsoil may slough off
vhen not bonded with the subsoil. Grass roots do not readily penetrate a
lower and different layer of soil. Therefore scarification of the subsoil
vhich may leave three or four inch furrovs and ridge before topsoil is .
placed may be important in order to aveid failures.

Topsoil should not be handled when it is so wet that it will become
densely compacted during its placement. During the placing of topsoil the.
inspector should check to assure that there s no change in kind or source
of material. "Finished surfaces of all topsoiled areas should be in a
condition to permit seeding immediately.

Depth. of topsoil may. be determined by digging test holes in back of
. ___the operation of spreading at frequent enough intervals to assure that the
minimum required depth is being placed. Depth checks should be entered in

the project records. .
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Seeding. It is the contractor’s responsibility to order materials
delivered in quantities, according to areas and rates as specified. The
inspector’s count of the number and veight of bags of seed, fertilizer and
lime used is part of the record for approving the payment of areas complet-
ed. There "should be a definite system of making such a count as the mat-
‘erial is used rather than vhen it is delivered to the job. The actual
amount of seed sown will be used in calculating payments. :

Seed stored on the job should be protected from moisture, heat and
rodents, : .

Special attention should be given to construction and obtaining
satisfactory grovths of crown vetch or birdfoot trefoil in their prescribed
areas, namely all slopes 2:1 or steeper. The Authority’s intent in
planting these specifle varleties -is to obtain a permanent low groving
ground cover which will require practically no maintenance and thus will
reduce mowing costs substantially. These plants must be seeded separately
and the seed must directly contact mineral soil in order to germinate,
This means that in newvly seeded areas these two legumes must be broadcast

before mulching. Inoculants are required, even though the seed is scarif-
ied. Instruction for using inoculants are shown on the package. Usually
the inoculant 3is mixed 1In water and sprinkled on the seed while it is
stirred. Seed should be sown promptly after inoculation. It should not be
dried by heat or exposed to sunlight.

Resaeding. The absence of crovn vetch and birdfoot trefoil may
reflect improper seeding methods since hydraulic methods are not to be
used. (uite possibly the seeds may never have been planted. In elther

case reseeding will be required until a satisfactory growth is established.

If the slopes to be reseeded have barren areas, vhere the seed may
be placed in direct contact wvith the mineral soil, reseeding is.a relative-
ly simple operation. Vhere a heavy growth of grass prohibits direct
contact with topsoil, 1t will be necessary to either plug in the seed or
reseed scarified areas. The latter method has been found quite satisfac-
tory if the furrows are made level and continuous on about three foot

centers. Before the final inspection, reinspect all slopes tvo to one or

steeper throughout the section to insure compliance with these require-
ments. . An established covering vith either of the tvo varieties vill be
acceptable, hovever reseeding should always include both.

Mulehing. .Mulching is an important part of the seeding operation to
help retain moisture at the seeded surface and to discourage birds from
feeding on the new seed. 1In areas vhere jute mesh is used for erosion
control mulching is not necessary because the Jjute performs the same
functions. : :

Moving. All areas that are flatter than 1 vertical on 2 horizontal

shall be moved by the contractor until final acceptance. The grass shall
be mowed at a height of not more than 5 inches per Subsection 704.03.
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Part 4 - Piling

The strength and durability of a structure i{s ultimately dependent upon
the quality of its foundation. Once a foundation is constructed and a struc-
ture is build upon it, there is no second chance--the foundation must be right
the first time. The construction of a pile foundation is a speciallzed task
vhich 1s affedted by many factors,; some of which are defined and regulated by
the specifications. The control of other critical factors is solely at the
discretion of the fleld inspection forces and calls for a blend of experience,
information obtained from reference works and intelligent judgment.

The Turnpike Authority reéuireS'that each engineer'stétion an Iinspector

at every plle-driving rig to observe the full driving time for every founda-
tion pile on the proiect. :

Bammers., Thé specifications under Subsection 405.03 discusses this
equipment at length. The Engineer should clearly revievw this -specification.
Refer 1to Paragraph 405.03A for discussion on the start-up of the pile driving
operation.

The minimum size hammer (ft.-lbs. of energy deliverec per blov) is set
by the specifications, leaving a broad range of selection. Vhen driving heavy
piles such as precast concrete into dense §trata such as hardpan,:shale or
stiff clay, a fairly heavy blov.delivered at low velocity in a short stroke
has been found to be very effective. Single-acting hammers are often wvell
suited to this purpose.

Double-actiﬁg hammers are most satisfactory for driving light or aver-
age veight piles or casings in materials of average consistency since the pile
may be driven more rapidly than with an equivalent single-acting hammer.

0f course a hammer which may cause damaging stresses withis a pile

-before the desired penetration is reached should be avoided If it is found

that a pile cannot be driven to the designated depts vithout damage, then
other means of sinking the pile should be used such as boring, spudding or

jetting.

A rtule of thumb used to select-the size of hammer to be used can be
stated as follows: , ‘ . .

1. For single—actiné or'double;acting steam/alir hammers, the ratio
of Ram weight to pile wveight should fall between 1:2 and 1l:1l.

7. For diesel hammers, the ratioc of Ram wveight to pile veight
should fall between 1:4 and 1:1.

Hammers should be operated at thej ajir/steam pressure and speed
recommended by the manufacturer and for the full stroke for vhich it is
designed in order to obtain bearing values reasonably close to calculated

values.
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Rigs. Rig selection is limited by the follcving factors:
1. Leads must be fixed.

2., Extendable leads are sometimes necessary, e.g., one may be forced
to utilize extendable leads in areas where the rig must sit above
the excavation, preventing the hammer from reaching pile heads
below a certain elevation. The extendable leads should bhe
constructed in such a manner that the hammer is given firm lateral
suppart and is vithin the extension at all times during the latter
stages of driving;

3. The rig, 1f "of ' the crawler or truck-crane type, should have
counterveight sufflcient to fully counteract the weight of the
boom, leads, hammer and largest pile anticipated, regardless of
vhether the driving is done parallel with the 1ongitudinal axis ‘of
the rig or square vith that axis;

4, 'The boom and leads should be of a 1ength sufficient to handle the
longest pile section anticipated.

Alr or Steam Supply. The air or steam supply for the hammer should be
capable at all times of meeting the manufacturer’s recommendation.

Driving Accessories. - the use. of foéllovers are prohibited unless
approved in vriting by the engineer, :

Driving caps should be large enough and have a shape such that the
hammer blows will be uniformly distributed over the head of the pile. The
caps should be so designed that an effective cushioning material (such as oak
block) may be interposed betveen the cap and the hammer.

Dtiving of Test Piles. Test piles are often driven before the install-
ation of production piles in order to verify that design bearing capacity can
be achieved at the penetration desired. and as an aid in determining production
pile order 1lengths. Hovever, in many areas of the widening, reference to
existing pile data may be available. If test plles are to be installed, the
length to be driven should be determined by the engineer’s staff--the choice
being based on penetrations shown on the plans and as modified by an
inspection of the boring logs. The usual practice is to pay for test piles as
a lump sum or on the basis of unit price for the total length of stock
designated by the engineer. Test pile cutoffs are not paid for.

136



WIil-27

The actual instsllation of test piles should be preceded by the setting
“up of a system of numbering. The numbering should be comtinuous from lafr to
right i{n each structural unit (abutaent footings, pier footings) as one faces
up-~station snd should progress from structural unit to structural unit {n an

up-station direction, being continucus throughout the entire structure--a '

simple example {s shown below:

TP STATION ~———=

TEl g | TP4 Ll vl @| TP8 _TP1Q [ & !

TP2 . ) - ' ™l | e

- TYPICAL TEST PILE NUXBERING PLAN

Pach inspector should have, before test pile driving begins, a full of
the results of borings in _the area, plotted to scale, vhich should show
prefiles of underground stratifications. There should alsc be available
tables or graphs vhich indicate the approximate bearing capacity of the type
pile being driven for a range of blov counts encompassing the blow count
required for the desired bearing capacity. These blow count bearing capacity
tables or graphs should be made up for several hammer speeds near and at the
manufacturer’'s designated speed {°‘n the case of double-acting hammers).

Each test plle should be garked off in feet for its entire length.’

Comments on driving technique vill be found in the section on production pile
driving and apply here.

A test pile report should be made out for each test pile. A sample is

shovn on the folloving page. Y

This réport may require several pages per pile depending on the depth
to vhich the pile is driven. <Zopsult the specifications for each contract to
determine the method of test pile payment for a particular contract.
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TEST PIiES POR

TEST PILE NO.

P.C. WHIZZES & ASSGCIATZS. -~ Engineers Sheet of
=~ Contractor | Pay Length
Pile Location
Rig Ne. ‘ Crew; Type Hammer
pate Weather
Time Start Time Finish
{Elv. Ground R Elv, MLW
Pile Materfal _  Dia. Tip Dia from butt _____ Pile Length
| ttpfrecier| rer [prens.| per | Bt T | e | Remar
Elev|low Gr| Poot 1bs. Minute | Lbs. Per blow|Tons

Inspector
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Prior ' to driving, the top portion of the report should be filled out.
0f special interest is the lover line beginning with "Pile Haterial."” The
first space on this line should include a brief but complete description of
the type pile driven. In the case of a timber pile, the tip diameter should
he measured and recorded, as well as the butt diameter. The latter is meas-
ure: -: a designated distance from the butt (PER AASHTO M168), and this
distzuce should be so recorded. The pile length should be entered on the
report, and 1f the pile s made up in sections, the lengths used in the
make-up should be recorded on the reverse side of the report. If trimming is
necessary during driving or if a cut-off is made after driving, this informa-
tion should be entered .on the reverse side of the report. .If any notes or
data are recorded on the reverse side of the report, place a conspicucus note

to that effect at the bottom of the sheet.

Four columns must be filled in during the course of driving. They are:
penetration below ground, blows per foot, steam pressure (or alr as the case
may be) in 1bs. and strokes per minute. Later, the other columns may be
fi1led in. Energy in ft. 1bs. will be recorded at each operating speed 1if it
is a function of speed, othervise one entry will be sufficient at the top of

the column. Bearing in tons for friction piles should be calculated with
applicable formulas from the specifications or from formulas designated by the '
engineer. Any pertinent remarks during the course of driving should be

entered 1in the remarks column. The remarks would include such informatien as
breakdowns. unusual pile or equipment behavior, shutdovn and start-up times,
reasons for shut-down, etc. After completion, each test pile report should -be
turned into the resident engineer for further processing.

As a last nhote, test pile driving should be continuous onae driving has
started (except for shut-devns incident to splicing). At no time should the
contractor be allowed to cease driving for a prolonged period of time. If a.
prolonged shut-dovn necessitated by equipment fallure occurs during driving of
a test pile, an adjacent plumb pile location should be used as a nev test pile
location, . . |

ordering Production Pile Lengths. The specifications require that the
contractor prepare an itemized pile order list (after driving the test piles
and performing necessary load tests) which must be approved by the engineer
before the actual ordering of the plles. The list should show the number of
each pile length ordered and in vhat portion of the structure they are to be
driven. The engineer's check of the list should verify that the pile lengths
will allow for reasonable variations in penetration. ' )

Drivihg Production Piles. Before driving of production piles begins,
the resident ‘engineer should prepare a pile-numbering sheet (if none has been
jneluded in the plans). The system of pile numbering, for the sake of elarity
and uniformity throughout the Turnpike should be as follows: The numbering
should run from left to right on each structural unit (abut. ftgs., piler
ftgs.) as one faces up-station and should commence at the high station side of
the structural unit and proceed to the low station side row by rovw. Each
structural unit should have its owvn numbering sequency. Test piles should be
included in the general pile numbering and should also bear the test pile
numbering as discussesd previously under "Driving of Test Piles.™ Batter plle
numbers should have the prefix "B". An example is shown on thé following

page.
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t Bl BS { $ Bl
*= | B2
LEGEND
8 BE | = Landl B:¥) * Plumb Pile
. = B3 . 3y .
LY
————-ﬁ ' X Test Pi}.e
‘9 | 54 UP STATION _
) B7 | we e B3 - : Battered Pile
15
10
» b4 w] BS
CTP2
' _{ f‘ BS B8 { :"34
Blé 12
ABUTMENT o " PIER

- TYPICAL GENERAL PILE PLAN NUMBERING

The 1inspector should be supplied wvith a pile plan vith the piles
numbered thereon as specified above and vith a full set of the results of
borings in  the area, plotted to scale, vhich should show the underground
stratification. " Also needed are tables or graphs .indicating the approximate
bearing capacity of the type ptle being driven for a range of blov counts
encompassing the blow count required for.the desired bearing capacity. These
blov count-bearing capacity tables or graphs should be speeds near and at the
manufacturer’s designated speed (in the case of double-acting hammers).

_As incidental equipment, the inspector should have a clipboard, a vatch
equipped with a sveep second hand (for counting hammer blows), a good flash-
light (for i{lluminating cast-in-place pile interiors), a 100-foot tape and a
six foot ruler. ‘

The resident engineer should conduct a meeting, prior to commencement
of driving, at vhich responsible contractor's personnel, the resident engineer
and the pile inspectors should be in attendance. Subsurface and surface condi-
tions should be outlined and discussed. Minimum and maximum driving require-
ments should be stated and the reasons for their adoption given. Driving
procedures should be outlined,. covering driving sequence, handling and storage
of piles, the need for complate excavation prior to driving, and the necessity
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for safety. Objectionable practices should be mentioned, such as retardation
- of stroke, breaking of the sammer suspension cable, driving out of alignment,
and the insertion of vood cnips in the driving head during driving. The need
for correct hammer speed in the case of double-acting hammers and full stroke
for single-acting hammers should be emphatically stressed.

The resident engineer should make sure that the inspectors are aware of
the basic principles of pile driving. For example, it is sometimes found that
inspectors ignore the hammer speed of double-acting hammers and the stroke
length of single-actin: rammers being unavare of their crucial importance in
making a valid determﬁnution of pile bearing capacity by means of the dynamic
formulas.

Others are unavare of the great variation in energy absorption charac-
teristics of various cushioning materials and the effect caused by the inser-
tion of fresh material near the end of driving. It should be made clear to
the Iinspectors that if fresh cushion material is necessary near the apparent
end of driving (as may legitimately be thé case), the blow count should not be:
considered valid until time has been alloved for the cushion material to be
reasonably well compaéted. o

The inspector should initially make sure that pile position, plumb-
ness or batter are correct. During the course of driving, it is important to
be alert for damage to the pile head, which can waste pile energy and indicate
erroneocusly high pile bearing capacity--this damage should be trimmed wvhen
necessary. Near the end of.driving, the inspector should time the hammer
speed, making sure it 1s correct, and check the air or steam pressure.
Finally, record the blow count for the last foot of peénetration.

If metal pililes are used and welding 1s expected in the course of the
vork, each inspector should have more than a working knovledge of good velding
practice and, if necessary, should be supplied vith 2 good manual on the
subject. It goes without saying that the wvelders should be thoroughly experi-
enced and prequalified by a testing laboratory. Poor.welding will cause no
end of problems such as splice failures during driving and vater leakage in

shell opilles. Usually, one will find that a contractor is as anxious as the
inspector to secure a good welder since costs can skyrocket with too frequent
wveld failures. It should be added that another source of weld failure is

resumption of driving too soon after the veld is completed. The weld should
be fairly cool to the touch before driving of the pile is resumed.

If a pile £fails during driving, it should be pulled and redriven; or if

this 1s not possible, the situvation should be reported to the resident eng- .

ineer vith a viev to driving a replacement pile adjacent to the pile vhich has
failed.

pile driving, and it is therefore recommended that those who may have only a
rudimentary knovledge of the subject consult and study a book or manual giving
a more extensive treatment of the subject such as "Pile Foundations™ by

Robert D. Chellls.
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A necessary part of the inspector’s and resident engineer’s duties in
production pile driving is the preparation of reports. Tvo reports are
required, the "Inspector's Daily Pile Driving Report" and the "Pile Driving
Summary” vhich are discussed as follows:

Inspector's Daily Pile Driving Report.(Production Pile Report). This
report is essentially self-explanatory (see next page for example). . The piles
are entered in the order in vhich they are driven each day (including test
piles 1f they form a part of the structure). The pile number refers to the
plan number as assigned by the resident engineer. Test piles are labeled as
such. Type S or T refers to steel or timber piling. Elevation of top of pile
after driving 1is taken before cut-off. The last column, blews per inch for
last 12 inches, will not be necessary in the case of steel bearing piles
driven to absolute refusal. Each finished daily report should be turned in to
the resident engineer for further processing.

Pile Driving Summary. This report is to be filled out for each footing
by the resident engineer. (An example is shown on the page folloving the daily
pile report. The information for this report should be extracted from the-
inspector's daily pile driving reports. The top of the report should contain
information identifying the structure, the pile Jlocation (pier number or
abutment), the contractor and the make and type of hammer. The symbols W, H &
E are defined as follows:

W = Veight of Striking Ports of Hammer in Lbs.

B = Beight of Fall of Ram in Ft.

E = Hanufacturer’s rated energy delivered by hammer at recommended
operating speed or at the speed attained in the field.

The bearing value may be obtained from the contract documents. The data
for each pile should be entered on the report in the numerical order shown
on the pile plans, not in the order of driving. 41l piles should be
entered on this report including test piles (if they are included in the
structure). Test pilles are labeled as such.-
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" THE NEW JERSEY TURNPIKE — ~— _ i
1990 WIDENING PROGRAM
P. C. WRIZZES & ASSOCIATES
NEW BRUNSWICK FI1ELD OFFICE

- . PILE DRIVIRG SUMMARY

Structure No. . " Pier No. Sheet __of

Pile Driving Contractor or Sub

Make and Type of Hammer W: B: E:
Bearings required by Specifications Tous
Pile | Date | P{le| Pen.last| 5 | Bearing| Original| Point|Cot-off Pay length
No. iDriven| Type| 20 Blows ‘in Tons| Length Elev.{Length |for Driving
o

Estimxced point elevation on plans

Total this page

Average Besxring This Pler Tona

Pay Quantity for Furnishing P{les (Approﬁed Ordered Lenghts) lbs.
Pay Quantity for Driving Piles . .~ Lin. Te.
Signed : _ o Signed

Resident Engineer . Project Englineer
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Kost of the columns need no discussion with the exception of the -
folloving. The information for the column headed "Penetration Last 20 Blows"
vill be extrapolated from data contained in the inspector’s "Daily Pile
Driving Report," i.e., frod the column labeled "Blovs per Inch for lLast 12
Inches." The column labeled "S" contains the "Set"” value which is simply the
average penetration per blow for a designated number of final blowvs, in this
case 20 blows. The column headed cut-off lengths will represent pay cut-off
{f such an item exists; therefore, bear in mind that individual cut-offs under
one foot in length are not measured for payment. It vould be wise to label
each non-pay cut-off as such. The "Pay Length for Driving" vill depend on the
definition of pay 1length provided by the specifications for each contract.
Ordinarily 4t is simply the total length of pile picked up and driven minus
the cut-off length; but as stated above, this will not necessarily be so. In

addftion;test—piles are usually paid as a separate item, so ordinarily no pay
length or cut-off length vould be entered for them on the Pile Driving Summary
Report. ' :

The 1ast box at the bottom of the "Point Elev." column should contain
the estimated point elevation given on the plans. Cut-off lengths and pay
lengths for driving should be totaled at the bottom of their respective

columns. If there is a pay ltem for cut-offs, the non-pay cut-offs (less than
"1 fr. long) should not be included in the cut-off total. Also, label the
cut-off total as "Pay C.0. Total" in the event that an item for this exists.

The bottom of this scheet contains three last lines which are to be
filled in "Average bearing this pier™ is also to be determined in the case of
abutment piles and should be r: labeled. The pay quantity for furnishing
piles (approved ordered length) refers to steel piles and will be entered in
the appropriate space 1f the contract contains an item for same. The unit for
this item.is usually lbs. and is based on the theoretical weight of all steel
piles ordered from contractor’s lists and approved by the Authority. This
veight should include both permanent piles and test pilés, whether driven as’
permanent piles or not. The theoretical veights wvill be taken as the nominal
velghts, as -given by recognized trade handbooks. The "Pay Quantity for
. Driving Piles" is, of course, obtained from the approprite column above. The
Pile Driving Summary Report should be signed by both the resident engineer and
the job project engineer. A pile sketch showing pile numbers and relevant Test
Pile Reports and Inspector’s Dalily Driving Reports should be attached to it,
and it should ‘be filed until the end of the job, at which time it is turned
over to the Autherity with other job records. .

The _set-up of pile reports as discussed above of necessity referred to
the most general type Jjobs encountéred, and it is to be expected that the
reports described may have to be modified to include other essential data or
items on some contracts. If any doubt arises as to the make-up of reports,
the General Consultants are available to offer guidance.
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Part 5 - Pipe Jacking

¥hen - the Turnpike construction is being done adjacent to an existing
"active embankment which cannot be trenched across, it may often be necessary
to install sleeves through the old embankment in order to provide continuity
. for nev drainage and utility lines. Such sleeving operations are extremely
sensitive since they disrupt the coherence of the old embankments which could
cause sharp differential settlements leading to abrupt pavement failures. To
avoid these consequences, rigid standards have been developed for performing
such work. . :
Engineers are not authorized to revise these standards without the
express consent of the Turnpike Authority.

General Requirements for Installing Sleeves Under the Turnpike Roadvay

1. All sleeves under the Turnpike roadvay shall be installed by a
“Jacking” method. Boring will not be permitted. ‘

2. If -a mucking auger 1is used, the auger must be attached to the
sleeve in a manner that will keep the cutting edge at least one {1) diameter
behind the cutting . edge of the sleeve. When a mucking auger Ils used, said
auger shall completely £ill the inside of the sleeve. If there is any indic-
atiaon that more than a normal amount of material 1s belng removed, the auger
shall be reversed to maintain as much pressure as possible on the plug. If
materials should still ~discharge from the sleeve in a quantity that could
threaten settlement of the pavement, the end of the sleeve shall be closed in
such a manner as to prevent any further material discharge.

3. The contractor shall submit a detalled schedule of the method of
operation including a description of the method and equipment to be used.

Detailed drawings of the jacking pit shall also be submitted for review and

approval,

_ 4. Jacking shall be performed on a 24-hour basis once the sleeve has
passed a point ten (10) feet from the near shoulder and until it has passed a
point ten (10) feet from the far shoulder.

5. The sleeve shall be of nev stéel pipe having a minimum thickness of
O 375 inches. 0.500 inches is preferable

.6. The horizontal 1imits of casing under all roadways must be at least
from toe-of-slope to toe-of-slope and in most cases from fence line to fence
line. : :

7. The cover minimum shall be 6 feet under roadvay and 3 feet under
ditches. ' : -

8. Sheeted pits may be .constructed if ten (10) feet from the edge of
the paved shoulder. Sheeting must be left in place and cut off tvo (2) feet
below grade. - .
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9, Unsheeted pits are not permitted within 30 feet of the edge of the
paved shoulder and cannot have a slope steeper than one to one facing the

roadvay.
10. Test borings should be taken before starting the job.

11. The engineer must constantly check the line and gréde as the pipe
1s jacked. ' .

12. Jacking and hand mining is the best method because the inspector
has continuous visual inspection_of the material being removed.

13. If a jacking machine: is used with an auger as a vehicle for
removing the material, the machine must be able to jack independent of the .
auger- * .

14. Jetting will not be permitted under any e¢ircumstances.
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Part 6 - Subsurface Structures

General, Subsurface structures as discussed herein includes all-
underdrains, bleeder drains, storm drains, pipe culverts, sewvers, water pipe
and gas pipe. The comments in this part of the manual are limited to specific
Turnpike requirements and are not meant to be a full treatment of the subject.
All subsurface structures should be placed before the paving work is done. If
it becomes necessary to install any such structure after the paving is down,
it should be placed either by jacking or tumnneling and not by trenching
through the nev or old pavement. The engineerts inspection personnel should
be experienced and should rely heavily on the Turnpike -Standard Specifications
and any of the many available handbooks on the subject for further guidance.

Excavatioen. The excavation for a structure should be adequate to

accommoda%e%%fhg——structure——to—wbe~—fnsfal&ed—~and——should—provide—suiéieien{
vorking space and room for forms and bracing if required. Economy will
generally dictate that the excavation be the minimum necessary. This is.
usually desirable for stability also. Undisturbed natural ground under End at
the sides of the structure will ordinarily furnish better support for the
structure 1itself and the embankment to be constructed over it, than vill
backfill.

The trench for an underdrain should be at least the width as shown on
the plans. A trench may be dug with vertical sides in stiff clay or other
stable earth but in most other types of material will have to be given a slope
to counteract the tendency to cave in.

Excavations with depths as specified in OSEA shall have the sides
sloped back ‘to a stable condition per the Federal requirements or shall be
sheeted or shored.

The contractor should find and the engineer should check the exact
location of any existing buried utilities before permitting the contractor to
commence excavation. ‘

The maintenance of temporary drainage during excavation and installa-
tion of new drainage facilities is extremely important. This is generally the
contractor’s responsibility by contract, hovever the engineer must watch this
closely to prevent any possibility of flooding or washouts of embankment
affecting the flow of patron traffic. :

Poundatioen. It is essential that the foundation under a structure
provide support as firm and as nearly uniform as possible under the entire
bearing surface. Vhenever conditions permit, the bottom of the excavation

should be on solid ground for its full length and wvidth. If it-can-be—
avoided, culverts should not be placed partially on filled ground and partly
on undisturbed natural ground because of the probability of unequal settlement
vhich might distort or break the structure. If part of the culvert must be on
filled ‘ground, the filled material should be placed in thin layers and thoro-
ughly compacted so that it will provide a foundation as nearly comparable to
that afforded by the natural ground as possible. S T
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For installation in nev embankment, the embankment should be construct-
ed and thoroughly compacted to a height at least three feet above the eleva-
tion of the bottom of the structure. The excavation should then be made in
the compacted fill.

~ Unstable foundation material should be removed and replaced with.
sz:isfactory material to the extent practicable. If this cannot be done
reasonably, a layer of sand, gravel or other suitable material should be
placed on the foundation and worked into the unsatisfactory material until a
stable foundation 1is formed. If a pipe culvert is to be placed in rock
excavation, the rock should be removed at least six (6) inches belov the
bottom of the pipe and a well-compacted cushion of gravel, sand or other
suitable material should then be placad as a bed for the pipe. Vhen bell and
spigot type is used, holes should be excavated to fit the bells so that the
pipe will have uniform bearing throughout its length rather than resting on
the bells. . o ' C

Cambering of a culvert grade line may occasionally be considered before
installation of the pipe is started. Subsidence varies widely depending on
the f£ill height, the depth of foundation soil to a splid stratum and the
compresaible character of the foundation seil.

Camber should not be used as a substitute for foundation stabilization.
Poor foundation should be corrected before installing culverts and the amount
of camber should be based on the foundation soil profile after stabilization.

Installation and Backfill, Before beginning installation, it is the
engineer’s responsibility to see ‘that the contractor reestablishes grade
controls before setting any structures. Treatment of specific installation
methods for the many types of structures 1s beyond the scope of this manual;
_hovever,_the appropriate sections of the Standard Specifications spell out the
Authority’s requirements. . T T

Backfill material should be the best available in order that uniform
bearing may be provided. Granular mdterial is preferable. In any event, the

material should be free from muck, large stones, lumps and rubbish. To obtain

uniform pressure against the pipe or structure the backfill material should be
placed in layers about 6 inches thick and thoroughly compacted. Add water if
" necessary to bring the material to the optimum moisture content for maximum
consolidation. To avold displacing or unduly stressing ~the structure,
backfill on both sides simultaneously.

In ‘the.case of pipe culverts, there should be ample compacted material
on each side of the pipe. Special care should be given to tamping material
under ' the haunches of pipes. Excessive compactive effort under the haunches
may raise the pipe above intended grade.

Density tests shall be made in adequate or required number. Material
vith lov -density shall be removed and replaced vith material which is fully
:ompac:ed. . .
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" The backfill for trenches and other small areas should be deposited and
compacted in thin layers. hand tampers or mechanical tampers are normally
used. Vhenever space will permit, the backfilling may be done by means of
tractors and bulldozers, special backfilling attachments for tractors angd:
power .shovels or other suitable equipment, and " the compacting may be
accomplished by means of rollers. ) ’

Sﬁecial Insta}lationa

Bleeder Drains. These drains are intended to.provide positive
drainage paths for the structural section of the project. The locations
and spacings are as showvn on the plans. Consideration should alvays be
given to eliminating these drains entirely vhere the underlying embankments
are constructed of free draining sands. '

Bleeder drains are generally constructed after—the—shoulder-has—been -
paved or subbase placed. Great care must be given to compaction of the
backfill material +to insure that a bump does not develop on the completed
shoulder due to subsidence of the backfill material. Gravel, crushed stone
or an open graded plant-mix bituminous material may be used as filter rock.
4n absolute minimum of 3" of asphalt concrete is needed to backfill the top
portion of the drain up to .finish shoulder grade; a 6" thickness is
preferable. - '

Added TFacilities. If it .becomes necessary to install additional or
revised storm drain facilities due to fiald conditions, the project engine-.
er should generally use Class IV reinforced concrete pipe. Corrugated
metal pipe should.be used only for temporary drainage installations.

Ladder Rungs. The Turnpike has a specially designed ladder rung for
use in. access-holes, catch basins and drop inlets. The step on the rung lis
dropped to¢ reduce the possibility of accident or injury during use. The
engineer who might be unfamiliar vith Turnpike design standards should be.
alert to guard against substitutions of conventional ladder rungs.
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Part 7 - Concreting

General, The inspection of concrete and concreting operations is one
of the most important jobs the engineer vill have in the inspection of const-
ruetion. It requires continuous inspection from the design of concrete mixes
to the curing of the concrete in place. The engineer must assure adequate
coverage of all these phases of concreting operations and support this inspec-
tion by the keeping of thorough records. An inspector is always present at.
the point of discharge of concrete into the forms.

The American Conecrete Institute (ACI) "Manual of Concrete Inspection”
{s an excellent -aid with regard to proper and adequate inspection coverage.
The engineer should provide a copy of the latest edition of that manual to
each inspector and laboratory technician assigned to concrete inspection. The

ACI manual, . this construction manual, and the specifications should be used

conjunctively and the inspéEtUr—must—be*acquainted~vi¢h~all—£h:ee

Under contract with the Authority, a commercial testing and .inspection
laboratory will render certain services related to the design and plant
control of <concrete mixes. These services will be discussed further under
- their appropriate headingSe———.—-:

Mix Design. The contracior is required to design all concrete propot
_tions. Past experience suggests the ACI method as very suitable for this
purpose. Once the job mix formulas have been established, there should be no
modification permitted without careful restudy of the design calculations.

szmpling and Testing. " Sampling and testing of all materials to be used
in tne production of concrete vill be performed by the laboratory in accord--
ance with accepted methods noted in the specifications. As promptly as pos-
sible after the performance  of tests;—the-laboratory- will submit written.
reports of the test results to the Authority and the engineer. Reports of
tests should - note -whether or not the. materials tested .comply vith the
requirements of the specifications. Tf tests show that a material does_not'
meet the specified requirements, the engineer should be verbally notified by
the laboratory at once. The engineer and the contractor can then explore ways
and means of obtaining a material . vhich - will meet the job requirements.
Possibly, 4t will be necessary to seek other sources of supply to find
acceptable materials. In this case, the laboratory should be advised and

directed to proceed with testing.

Concrete test cylinders will be prepared by the engineer's inspector at .
the job site. The Authority requires that four or six test ¢ylinders be made
for _each 100 cuble yards of concrete of each class placed during a day of
concreting. = This may be yaived for minor work such as filling fence post
holes. At least one set of cylinders should be taken for each major portion
of a structure (such as a pler bent or a deck section) placed during the day.
In - other words, the cylinder sampling should be as representative as possible
of major elements of a structure and should be made at the rate of at least
four every 100 cubie yards. '

.Sampling of fresh concreste should - be done in accordance with ASTH
Designation " C172, and cylinder preparation should be as directed by ASTH
Designation C31.
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The methods for preparing the specimens can be found in the ACI Manual.
Some of the more important points to follow are:

1. Proper positioning of the specimen molds on a firm and level
surface. ' '

2. Representative sampling of the plastic concrete. Best results
are achieved after the concrete has been placed in the conveying
bucket or deposited in the forms. (Do not obtain sample wvhile
the concrete is moving dovn a chute or falling from a buckart.
Representative sampling is next to impossible that way.)

3. Extreme care in storage, curing, and handling of the specimens
should be exercised _from_ time. of casting to receipt in the
laboratory. Closely follow “imstructions in this regard.
Storage at the site should be 14 mited 1o forty-eight hours ina

centrally "located curing box. This 1is followed by prompt
shiPment to the laboratory for controlled curing. ,

. Identification tags . and transmittal forms for the specimens should be
furnished to the inspector. It is the inspectors duty to see that the
specimens are properly identifed and that the pertinent test data Ig
transmitted vith the cylinders.

The entire procedure from obtaining the specimens to their delivéry to
the testing laboratory should be under the direct supervision of the engineer.

The contractor 1is responsible for the safe and timely delivery of the-
Specimens to the testing laboratory. Generally, the laboratory provides a
"pick up"™ service. The contractor should be encouraged to use this service,
as the laboratory has the equipment and personnel necessary for.proper and =
careful handling 'and transporting. - .

The laboratory will perform all necessary tests of the specimens and
report results to the Authority .and the engineer as promptly as possible.
Should the 'test results and other job records indicate the possibility of
faulty concrete in the structure, the engineer nmay reguest that cores be rtaken
for further testing. Should this be the case, the ‘coring will be done by the
laboratory under the supervision of the resident engineer or inspector.
Complete. details of the coring operations must be recorded by the inspector,
e.g., location, position and size of core; speed of the bit (R.P.M.); depth of
core. and fime required to drill to each depth; re-steel encountered, if any,
and position of the re-steel in relation to the concrete surface.
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Batch Plant Inspection and Control. The laboratory will assign an
inspector to the batching plant, vhether at or away from the job site. It is
the engineer’s responsibility to see that. the inspector performs the following
duties

1. Determine the free moisture in the aggregates so that the
correct scale weights of the various size batches can be given
to the plant operator. This should be done vell enough in
advance of the time the first batch is scheduled to be
proportioned soc that there will be no delay to the contractotr In
‘the placement operation. From charts prepared in advance, the
veights of cement and vet weights of aggregates, at different

percentages of moisture content for the various batech sizes, can
* be determined. Vhen large quantities are involved, the

moisture—content-must—be-rechecked—at—regular-intervals.—Alvays
get a moisture check when the operator is changing the hoppers
from one stockplle or scow to another.

2. Observe the weighing and charging of ingredients of all batches
discrepancies in weights and see that adjustments are made.

3. Periodically check gradation of aggregates to see that they come
within the range specified.

4. Be on the alert for improperly functiening and worn equipment —-
particularly for ‘vorn blades in mixer drums. Report any such
deficiencies to the engineer a! once.

5. If winter concrete, see that the - aggregates ‘and water are
adequately preheated to the desired temperature. '

6. If concrete is from a transit mix plant, send with each batch a
signed slip to the job site inspector, giving the size of the
‘batch (Cu. Yds.), the scale veights for that batch, the quantity
(in gallons) of water contained in the aggregate, and the
quantity of admixture (if any).in the batch.

7. If concrete is from a central mix plant, the slip must also
contain the load number and the time the truck left the plant.

8. Kéep adequate and clear records of the batching operation.
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Job Site Inspection

Preparation for Concreting. Actually, the inspection of concrete
placement starts vell in advance of the arrival of the first batch of conc-
rete, preferably the day befora. All preparations that have gone before.must
be checked and approved before concrete placement can be allowed to begin.
Forms must be checked for soundness and alignment. . They must be free of dirt,
rubbish and other foreign matter. Forms also must be wet down prior to the
placement of concrete. Reinforcement steel must have the proper clearance, be
securely tied (at alternate intersections) and supported, and free from oil
and mud. For deck concrete, it is extremely important that a clear distance
from the surface of the finished deck to the near surface of reinforcing bars
or trusses be maintained at a minimum of 1-1/2". If the concrete is to be
founded on s6il, grades must be correct and the soll should be well compacted.
¥hen placement is 4n the winter, the soil must be entirely free of ice.

Preparaffons—~for—*protecfing—fhe—concreteT—sach_as—&nsulafing—ﬁ£u£ofmsﬁan&%ef—-f————m—

preheating should be made well in advance.

It 1is imperative that' the contractor not postpone these preparatory
operations until the first batch of concrete arrives at the site. Quality
work requires time for preparation. o -

Hixing. The ACI Mamial covers mixing operations quite thoroughly.
Overmixing of concreta can be harmful, particularly in the tase of air
entrained concrete. = Insist that the operator adhere strictly to the mixing
time of each batch. The efficient and proper maintenance of mixing equipment
¥s of great importance in the production of concrete of the quality reguired
on the Turnpike--the revolution of the mixer drum should be maintained at its
rated speed; water tank valves and .gauges and time devices-should be in proper
working order at all times, ' ’ ' |

Concrete delivered to the project 3in transit mixers should not be
agitated enroute nor should the vater be added to the mix until it reaches the
job and is ready to be placed. The inspector determines the amount of mix
vater to be added from the veight chart and plant inspector’s batch data
ticket. When directing the operator to start mixing, it is best to state vhat
slump the concrete should be and to initially mix vith a little less water
than is computed to be required--adjustment for undervatering in a transit
type mixer is simple.. Adjustment for overwvatering is never satisfactory in
high quality wvork.

. After completion of the mixing cycle, i1t is important that the concrete
be quickly discharged and placed into the forms. Any appreciable delay in
handling and placement will result in over agitation and premature initial
set, Prolonged delays are cause for rejection. Tempering concrete, once
properly mixed, by adding more wvater, should not be permitted under any
circumstances. ) :

Placing Concrete. Detailed placement Instructions can be found in the
ACI Hanual. Equipment should be in good operating order and be kept clean.
Long chutes and tremie pipes should be equipped with baffle plates to prevent
segregation. Free fall of concrete from bucket chute or tremie should not
exceed  five (5) feet .and concrete should be deposited in uniform and near
level courses of not more than one foot in thickness.

154




XVII-45

Air entrained concrete handles ‘somewhat differently than non-air
entrained concrete; the primary differences being that the air entrained
conerete is more tacky, more difficult to finish and appears to have a greater
slump than actvally exists. The air content of the mix should be checked for
each truckload, preferably by the pressure meter method of test as described
in ASTM DESIGNATION: €231 ("Method of Test for Air Content of Freshly Mixed
Concrete by the Volumetrie MHethed®™); or by the volumetric, or pycnometer
procedure set forth in ASTHM DESIGNATION: Cl173 ("Method of Test for Alr Content
of Freshly Mixed Concrete by the Volumetric Method").

Concrete used in extruding machines for slip forming, such as on median
barriers, is restricted to a 1" slump. '

Placing concrete by pumping methods is often the most economical method

available to the .contractor. The Turnpike -specificatisns do not prohibit
‘pumping, but 1t is {mportant that proper mix design and placement procedures
be followed. :

Pipe, chutes, or any other containers made of aluminum must never be
~m———"" " used " to ~trahsport cohcrete. Aluminum reacts vith cement to produce hydrogen
gas, thus creating high voids and reduced strength.

Compacting Concrate, Refer to the specifications and the ACI Manual
for detailed instructlons. Require compaction of plastic concrete vith
internal vibrators, gasoline or electric powered. The contractor should
maintain this equipment in good working order and should have one or more

spares as standbys. Vibrators are not designed to move or spread concrete in
the forms. Discourage this practice vhenever it is noticed. '

Pinishing Cohcretﬁ. " VWhen finishing cohcrete, two impertant points
should be kept in mind:

1. The -finish should be uniform and planaf. (On bridge decks, use
2 broom Ffinish when the concrete surface is to receive an
overlay. Use a rake finish if not.)

2. The surface shbuid not be pverworked..

The latter is a prime cause of poor surface durability. The finishers
should be made cognizant of this fact and should be closely supervised by the
inspector.
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Conereting in Cold Weather. The casting of concrete in freezing or
near freezing weather requires considerable attention in the field. This is
left to the discretion of the resident engineer who should consult with the
contractor to work out the necessary details for the protection of the
concrete to suit the conditions and specification requirements. ACI 306
entitled "Cold Veather Concreting” is an excellent resqurce reference.

Concreting 4in Hot Veathar. Provisions for placing concrete and
protecting against access heat in hot wveather is provided in the ACI-305
reference materials. The engineer should have these specifications readily

available and guided by this standard.

Thermo Curing of Massive Concreta Pours. The specifications under
Subsection 401,11 (G) _provides for themethods required in the ‘event a massive
pour may be encountered. The engineer should study these details thoroughly

and reviev with the-contractor-well in-advance of the placement of- concrete.- ..

éu:ing-Concrete. By no means is the inspector’s-job complete vhen the
last bucket of concrete is deposited. It must be seen that the cohcrete is

" properly protected and .cured in accordance with methods outlined in the

specifications. Further information regarding the inspection of concrete
under cure can be found in the ACI Manual. The inspector should be familiar
with these points.

Records and Reports. Completé and concise field records of the entire
concreting operation must be kept by the inspectors. Prom these records, the
formal concrete report will be prepared. It is necessary that the inspector
submit a formal report for €ach individual pour. A sample is shown on the
next page.
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THE NEW JERSEY TURNPIKE
1990 WIDENING PROGRAM
P. C. WHIZZES & ASSOCIATES
NEW BRUNSWICK FIELD OFFICE

CONCRETE RECORD

Contract Cbntrétor

seather

Mimimum Temperature Date Report

Location in Structure

ClassAConcrete

Mixer ne - Size—=Cu. FL. Speed RPHM Av. Mix Time Method of Placing

Concreting Time ' . Explanation of Time Lost

startes Completed  Elapsed Los

Materials Type Proportions Theoretical
Weight vVolume Yiel
Cement A "
Fine .Aggoregate
Coarse tccregate
Water
Admixture
Batches Materials per Batch : . Cubic Total
Mixed Rejected Used Cement Fine Coarse Water Yards Cubic,
I i Lbs Aggregate Aggregate Gallons per Yards
Lbs Lbs . Bpatch Used

Total Cubic Yards Placed Todaf

Number of Test
Cylinders Made

Slump in
Inches

Cubic Yards

Sampled Numbers Placed on Test Cyclinders

Remarks:

P. C. WHIZZES & ASSOCIATES

Inspectcr

‘Resident Engineer

ro

Project Engineer
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Host of the report is self-explanatory and only a few sections vhich
may need clarification will be discussed here.

Haterials should be described by type, trade name, source or vhatever
- other information is needed to fully identify it. The section on proportions
should 1list proportions by weight, based on a 94 1b.' sack of cement and by
volume, based on the cement volume having. a value of unity. The -only
exceptions are wvater and admixture vhere it is necessary to note only the
quantity, in gallons and ounces respectively, per sack of cement. All entries
in  the proportion section are theoretical. The theoretical yield is in cubic
feet and is based on the quantity shown in the weight proportion column. The
yleld of an air entraining admixture is the thecretical volume of air c¢reated
per sack of cement.

. All nmaterial veight information in the section on batching is obtained -
from plant inspection tickets. Each line indicates the. number of batches
supplied at the given batch volume, e.g., a line may read 11 batches mixed
(first column) at 8 cubic yards per batch (next to last column). The last
column “would show a. summary for that line, which in this case would be 88
cuble yards. Also, indicate in a convenient place the average free moisture :
‘in—the—aggregate—for-- the day (obtainable from the plant inspector) and the
average air content, if any, for the day. The latter vill be found by field
test. Note any substantial“deviations_inAairwcontentwf:ommnormal_andAin,what_k__MM_;w;
batches they occurred (identify by trip ticket number). :

If test cylinders are made, note the pertinent information in the
spaces provided at the bottom of the page.

All Daily Concrete Records will be made out in triplicate; one copy
for file, one for the Authority and one for the General Consultant. Each

report must be signed by the inspector, the resident engineer and the project
engineer, All pertinent trip tickets and plant inspection tickets should be
attached to . each file copy of the report, and the file copy will be stored
until the end of the job, - ‘ - . :
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The duties of the concrete inspection team are Summariéed.in the
following table: : .

~ DUTIES OF CONCRETE CONSTRUCTION INSPECTORS

Batching* Mixing Placing
Verify the use of Receive batch certif. Check clearance of
approved materials - reinforcement
Honitor aggregate . Monitor mixing time Insure adequate

moisture o . , vibration
Check bateh weights Add retarders Time finishing to

‘ as required guard against drying
w_W44Mh4mw_m____g;_ep_arerbatch certif. Conduct tests on slump, Apply cure at
air, temperatures proper time T

*This inspection service is usually provided by a testing laboratory.
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Part 8 - Steel Erection

General.  The steel erection inspector must have final sets of plans,
specifications, - and copies of the approved contractors’ shop dravings-and
erection drawings.

Both the engineers’ and the contractors' dravings vill contain numerous
erection notes that should be strictly followed. These notes are prepared to
cover the conditions of erection, and it is essential that they be folloved in
order to eliminate any change of damage to the structure. This is especially
important in leng heavy spans. It is essential that the inspectors become

familiar with these notes because superintendents frequently ignore them and
not alwvays understand requirements wvhich may be design oriented. '

Erection over Traffiec. Before the contractor can erect any steelwork
over active roadways, a detailed erection schedule must be submitted. The
provisions of Subsection B02.03E will generally be used for this work. The

‘erection plan must be submitted by the contractor to the engineer for review

ten (10) days prior to the erection.

Because of the exactness of the work and the timing involved, the
contractor must plan the operation in every detail, overloocking none. The
erection schedule that accompanies the traffic permit should include, but not
be limited to, the folloving: '

The date and time of the expected delivery of the steel.

The . proposed route of the steel delivery to the job site. This

v .. Should  include the Turnpike Interchange _that the steel will

enter the Turnpike. A State Police escort is.-required for large
steel beams travelling on the Turnpike.

The equipment to be used for the erection. Be certain that the
equipment is of the proper capacity for the job to be done.

Vhere each plece of equipment t{o be used for lifting and setting
the steel is to be located on the roadvay.

Where lane closing will be placed.

- By vhat means the steel will be lifted. Whether or not slings
or clamps vill be used for the operation.:

The contractor's procedure for the actual erection of the steel
is usually as follows:

Determine the center of gravity of the steel to be 1ifted and
mark each piece.

Shoes are put in. place. Fixed shoes are.bolted and movable

~ shoes are snugged-up so they ‘can be moved. :
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Take care that erection marks do not shov in finished work with
AS8B steel. ‘

 Hook on the stringer, be sure tag lines are provided.
Lift into place.

Sat stringer.

Brace 1n place; normally with chain ratchets and diagonal
bracing. : e _

Hu¢ab&e—shqes—afe—se%~andvbe%%ed dovi
_ Prepare second stringer for lifting. This means bolting
“diaphragm -to - stringer while on the ground. Bolt at least four
(4) diaphragms.
For.1ifting follov same procedure described before.
Set second stringer.

Bolt diaphragms to first stringer in place.

Curved stringers are always set iﬁ pairs. Tvo (2) stringers are
bolted together on the ground prior to lifting in place.

They should be set in pairs.

"It is the intent of the Turnpike traffic regulations that the staging
of construction be such that the erection of steel over traveled rcadvays be
kept to a minimum; however, wvhen 1t becomes necessary to erect steel over
traveled roadways, all lanes of the roadvay shall be closed to traffic by
means of a slow down as specified in Subsection 8C7.03(E) for no longer than a
five (3) minute period at any one time, and then not again until the flow of
traffic has become normal.—Traffic shall be stopped only with the assistance
of the State Police. ' :

In pfder to protect traffie below, substantial planking or other
suitable platforms will be placed betweeen the stringers after erection and

firmly secured or vedged into position above the bottom flanges before any-
further operations may proceed over traffic. No work will be permitted over

traffic until underbridge sheeting protection 1s placed.
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Erection on Palsevork. When steelvork is erected on falsewvork, it is
necessary to see that the' proper camber is placed in the span just before
bolting is begun. - Before swinging the span, the essential joints, except
compression joints, should be bolted or completely filled with pins and bolts.
Check the Specifications to verify that compression joints should be bolted
after the span is svung. Joints vhich carry little or no dead load, such as
lateral members, need not be bolted immediately provided at least 50 percert

of . the holes are pinned with full size drift pins careful review with the
designer is necessary. :

Recorﬂ of Steel Brmction., The resident engineer will prepare from the
shipping invoices a record of the steel delivered, the steel erected, steel
riveted or bolted, and steel painted. This record may be kept.in any form or

_manner sultable to the engineer, but should be such that the quantities of

steel in the various stages of erection can be readily determined fof purpeses
of daily and veekly reports and for payment on the monthly estimates.

The inspectors' daily reports shall give the span numbers and panels
vhere steel is being erected. Each member shall be listed by 1ts erection
number which is marked at one end in white paint. The general locations.vhere
permanent bolts are being placed must be shown and the total daily numbers of
each type of fastener will b reported along with the results of tension

Erection by Cantilaver Hethod. For erection by cantilever rethods, the
plans or the approved shop and erection dravings vill contain various notes
that should be strictly folloved. The final camber of the span vill depend
upon the accuracy of the shop work and the avoidance of slip in the jolnts
during erection. - Such slip may not be enough to prevant bolts being entered
in the holes, but the cumulative effect will be to get structures distorted
and out of shape, vith humps and kinks. After the work is finished, there is

no chance to correct thé cambér. : . co T

Pollow the drawings -closely. Members vhich will be in compressioen
after the span is finished, and therefore shortened, may be in tension during
erection and therefore stretched and lengthened - so the appearance may be
deceiving. : :

Bolted Structural Joints. In the assembly of structural members, the
use of high strength bolts as permanent fasteners is incorporated in most
designs for Turnpike bridges. 1In some instances, a combination of rivets and
bolts will be permitted by the designer, rivets belng used.in the shop and
bolts in the field.

Bolts, nuts and wvashers most commonly used in bridge construction are
manufactured from tvo basic grades of steel: high strength carbon steel and
high strength alloy steel. The plans or specifications vill give the grade or
grades of bolts that are to be used for the various connections. Each bolt
wvill have an identifying mark (letter and numeral) stamped on its head to
indicate the grade. Shipments of bolts should be checked at the job site to
make sure that the specified grade or grades are being delivered. Other
grades should not be used In the vork unless specifically approved by the
Authority in writing. The-tvo grades most commonly used are ASTN 4-325 high
strength carbon steel bolts and ASTM A-490. high strength alloy steel bolts.

162




XVII-53

An  excellént aid to the inspector and complement to the job
specification regarding bolted structural Jjoints 1s a pamphlet entitled
ngerructural Joints Using ASTH A-325 or A-430 Bolts™. This pamphlet is
distributed by the Industrial Fasteners Institute.. The address is 1317
Terminal Tower, Cleveland, GChio 44113. HNo inspectors’ kit should be without a

copy.

An inspection of belted Jjoints requires constant diligence and keen
avareness of work techniques necessary for a good job. some important-points
to keep in mind are: '

(1) Cleanliness of contact surfaces within the joint, inéluding
those next to the elements of the fastening device (bolt
head, nut, or wvasher) is eritiecal. These surfaces must be
free of dirt, grit, reamings, burrs, "ete. In friction-type

joints, the contact surfaces shall alse be free of paint,
lacquer or galvanizing. In ~the latter case, the
specification vill state vhether or not the surfaces are to
have a protective coating.

(2) The slope of surfaces of bolted parts in contact with the
bolt head and nut shall not exceed 1:20 vith respect to &~
plan normal to the bolt axis. .

(3) Bolt holes shall be a nominal diameter not more than 1/16"
in excess of the nominal diameter of the bolt.

(4) Bolt tensioﬁ. Zach fastener must be tTightened to provide
the minimum tgnsion required after all bolts in the joint

. (5) Installation and tightening. Bolts shall enter holes
freely and without vresort to driving. Be sure that the
correct sizes and lengths of bolts are used for the various
joint thicknesses. The plans or specifications vill state
how much of the bolt (threaded section) vill extend beyond
the nut face; this 1is generally 1/4" for any size bolt.
this is important to insure adequate tension on the one
hand and the exclusion of threaded shank from the shear
planes on the other. Bolts may be tightened by the use of
load indicating wvashers. Follov the manufacturer’s
recommendation. .

A careful rteview of the source of all bolts is essential in order to

aveid counterfeits.

A1l erection bolts, of coﬁrse, must be removed from connectiohs and
replaced vith the specified bolts. :
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Location of Shoes. The plans will shov the locations of the shoes vith
respect to the longitudinal and transverse centerlines of pilers, pedestals or
abutments and vill also shov the elevations to which the shoes are to be set.
These shoe locations are determined on the assumption that the steel work will
be fabricated to the exact length required; frequently, particularly on long
spans, this does not prove to be the case and the span has a "growth™ which is
generally provided for in shoe location tolerance. The exact method to be _
used by the inspector in getting proper location of shoes will depend upon -
various factors. A few typical cases are given below as a guide.

(a) For columns supporting low . spans up to 200 feet apart the
centerlines of shoes can be located by direct measurement using
the distances given on the drawvings and assuming no. "growth" in
the spans. ‘

(b) For all spans supported on piers or pedestals so high that .the

diatauce——%fem#piefﬁ%e—pieE—ean—ne{—be—;eadily_securad_by direct

measurement and for all long spans it is best to locate the
shoes by triangulation. Assuming that the first shoe located is
the fixed shoe, the second shoe or expansion shoe should be
located 50 as to be ‘centered under the pin or other bearing
centerline for “"normal" conditions. The Plans wvill designate
the "normal" condition. The inspector must then find the
difference in length of span betveen that for "normal"
conditions and that for the current condition.

The rockers are set vertical under full dead load and - normal
temperature. The change in length due to temperature is determined by using a.
coefficient of expansion of 0.0000065° per foot per degree F. If the
structure 1s being erected wholly or partially by cantilevering it is quite
unlikely that the stresses are known at the time the structure reaches the
"pier on vwhich ~the shoe is-to be set,- consequently no exact location of the
shoe can be given the contracter at that time. The exact location will have
to be deferred until the cantilevering stresses are eliminated and the span
fully set. Then the span must be jacked up and the shoes moved from their
temporary location to the final corrected position.

Setting Shéoes. The plans or Specifications will describe vhether shoes
are to be set on bush-~hammered concrete surfaces finished to exact elevations,
on a mortar packing, or in some other way.

‘Tf set on bush-hammered surface, a’thin grout or neat cement should
be spread over the bearing area and the shoe set in it, the only purpose of
the grout or cement being to £i11 the small pits and crevices in the surface
and to give'a tight seal between steel and concrete. :
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1f set 4n mortar packing the shoe shou
position by means of steel shims along the edges
these are provided. A non-shrink mortar just wel
then- be forced under the shoe. The best metho
slightly higher than the required height of mortar
and about one inch clear from shoe, then force mort
open side all the way across the shoe area to the vo
be added in quantities small enough to permit thoro
placed from far side to near side by means of a thi
3s a ram. Mortar should extend one inch beyond sh
not to permit any load to be placed on the shoe unt
to set. :

For bases of columns of viaducts, grout fi1l
Plans, in'vhich case, there vill be a hole or -holes
grouting. The shoe will be’set and adjusted to co
more steel wedges. (Railroad spikes sometimes se
then be c¢lamped around the shoe to provide tight d

1d be set in the required
or vith leveling screws if
enough to pack well, shall
d is to set up wood strips
on three sides of the shoe
ar under the shoe from the
oden strip. Mortar should
ugh solid packing as it is
n narrov board or bar used
oe all around. Be careful
{1 the mortar has had time

ing-may be—required. by the
through the base plate for

rrect elevation on four or ~

rve). Strips of wood will
ams set dams one inch from

edge of shoe all around. Each should have a hole vith a plug vhich can he

removed to ~verify That .contact of the grout. ' Grout should be mixed to the

*AAAAMM————consistency_~offahezzgm_gravy__innsugﬁigigpt amount

to fill at one pouring the

space under the shoe znd also the enclosed pocket above the shoe so that there

4s at least one ft. and preferably 1.5 frt. of hea

verify conditions and the wood strips.left in place

, Location of Upper Shoes, Rollers and Rockers.
only necessary to set the upper shoe directly ov
The upper shoe at the expansion end vill invariably

assure full flov and pfﬁﬁér“contactTT—Plugsfvillfbe—pulledmandfreplaced_to

d on the grout. This will

for two days.

For the fixed shoe 1t is
er the centerline of base.
be keyed to the lowver shoe

by means of a tooth bar or dovel attached to a steel masonry plate. Remember

points to make sure they are clean, smooth and true.

Expansion Joints. Partiéular care shoul

that the centerline-of pin at the expansion end is directly over the center of
the shoe only under normal temperature and dead load.  Check all bearing .

¢ be used to secure proper

setting of floor steel at expansion Joint so as to avoid interference at
maximum expansion and to get a smooth tiding joint. The plans give precise

information as to the gap to be provided at various

temperatures and this must

be adhered to in setulng the steel jeints. wuse 2 straight edge to see thart

both sides of Jelnt, over full width of roadvay,
fingered Jjoints vatch the clearance between teeth;

lie in the same plane. On
frequently teeth are cast

or cut so .that there {s inadequate side clearance for the :eeth at extreme

expansion. Do not permit the joints to be permanent

ly bolted in place and the

floor slab poured against them until this clearance condition is correct, as

it is extremely difficult to correct ‘later.
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" Curb Aiignmenf. " Take care to get good alignment on curb. Poor
alignment will be quite noticeable to the traveling public and gives a poor
dppearance to the completed structure.

Velding Rods. It is extremely important that the correct electrodes be
used for all welding. These requirements will be spelled out in the
specifications and approved'working dravings. The inspector must be certain
that only the approved velding rods are used in the wvork.

Sandblasting & Painting. All A588 steel within a specified distance of
an__npgn__Joinxumay_be_painted.“_Beyond*that, the Authority generally requires

be done for uniformity. Any deviation in these requirements should be brought
to the attention of the General Consultant.

Vhere an existing painted structure is to be extended, the contract
should contain provision for painting the exposed painted steel to match the
coler of the new unpainted steel. If no such provision is made, the engineer
should advise the General Consultant. ’ :
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Part 9 - Bridge Decks

0f all the various elements of construction used on the Turnpike, the
most troublesome to maintain have been the bridge decks. Extenslve, expen-
sive, and disruptive repairs have been almost continually necessary on older
bridges. Por this reason, the Authority 1is determined to make a special
effort to achieve the highest quality attainable on nev bridge decks so as not
te teprat this unhappy history.

Principal Cause of Bridge Deck Failure. There is an abundance of
evidence to show that the principal cause of concrete bridge deck failure has
been.the high_tensile stresses_exerted.internally by the expansive products of
corrosion 'in the reinforecing steel; and that the corrosive process is created

and accelerated by the presence of chloride ions used in deicing salts.

Understanding this fact will help to explain vhy many of the
requirements for bridge deck concreting are more stringent than for other
elements of concrete construction. It is vital that the strictest attention
be paid to every aspect of bridge deck work so as to minimize the potential

———for deck deterioration: B . ' :

Contributing Pactors to Bridge Deck Durability, Anything that inhibits
chloride ions from coming into contact with reinforcing steel contributes to
bridge deck durability. Thus the following list is meant to be instructive,
but is by.no means complete: _

Quality Concrete. Good concrete is of itself a natural paséifier of -
aggressive agents of corrosion. Among the factors contributing to quality
__concrete are a sufficiency of cement (at least 600 lbs per cublc yard), a low

4.5%7), and adequate curing. In the absence of other information, slump is
frequently an indicator of vater contentj so high slump is anathema on bridge
deck work.  Because the top surface -- wvhere the salt is applied -~ is so
eritical, special concrete vith no slump, or latex modified concrete, is often
specified for the top two inches in the deck.

" protected. Reinforcement. Adequate cover over the top reinforcing steel

vater/cement ratio (no more than 0.5 by weight), air entrainment (at least .

(at least 2"), sufficient temperature steel to minimize shrinkage cracks, the

use of &poxy -coated bars, and prohibiting walking on the reinforcing mat
during concreting, 7all help to contribute to the protection of reinforcement
steel from chloride intrusion.

Good Construction Practices. Common sense precautions are vital to
assure durable results. Plan the deck work so as not to be concreting during
temperature extremes. Consolidating (vibrating) the plastic mix in place is
essential to achieve density of the mass and to assure a full bond with the
re:ni~reing steel mats. Finishing operations are frequently over done. A
mirs-:--mooth finish 1is not desired; a true plane vill do. Sprinkling vater
on in+ screeded surface is prohibited because such a practice raises the

. vater/cement -ratio in the top fraction of an inch and reduces the strength and
' other properties of the concrete at the most eritical surface -- vhere the
tire meets the slab.
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Check List. Before a deck concreting beglns, the resident engineer or
inspector should do the folloving:

I.

* the slab as thick-as—the-plans-require?

.Verify that all the required reinforcement is inlplace and is

securely tied.

Pull the screed over the quarter-points of the span and measure the
clearance to the top mat of reinforcement.

Check all screed guides for vertical and horizontal alignment. Is

Check all screed guide supports for stability.

Make sure all sereed guide joints are connected so that they will

10.

11.

12.

13.

14.
15.

16.

On

remztn"”firmiy—~in—~p%ace——da%%ng—~eonc;exing_and_finiahinz but may

easily be disconnected later.

Hake sure all workers (especially finishers) are gqualified and
properly equipped.

Check to see that the quantity and size of equipment is adequate
and that all eguipment is in good condition. )

Be sure that the -number of workers is adequate.

See that the batching plant provides enough trucks and has the
capacity to maintain comtinuity of delivery during the work.

See that all curing materials are on hand and ready for immediate

use. e S S

Make sure that key contractor's personnel are avare of the segquente

- in  which concrete is to be placed and the manner in which it is to

be cured.
Make sure that finishing procedures and equipment wili be adequate.

Know the names and duties of key supervisors so that communications
¢an be effective and contract requirements vill be maintained.

~ Make sure that all forms are clean.

Make sure that the forms are watertight.
See that vater is available for curing.

bridge deck work, it is required that twvo qualified inspectors be

present; one for batch mixing and one for concrete placing

Nearly all new bridge decks and bridge approach slabs on the Turnpike

are given
operations

an asphalt overlay before being opened to traffic. So finishing
need only be minimal; in faet, as a rule, only séreeding and

planning, preferably by one pass of a finishing machine, should be necessary.
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) Latex Modified Topping. The manufacture recommendations must be
followed thoroughly. Before placing latex concrete the surface must be
scrupulously cleaned by sandblasting or some other powerful means. The entire
surface must then be thoroughly vetted for at least one hour prior to placing

the mix. Specifications generally require 7 sacks of cement and a
vater/cement ratio of 0.3 to 0.4 by veight and a slump of no more than &
in-hes, which 1s measured four to five minutes after mixing. Mixing

operations require the urse »f specially designed mobile mixers. Tne topping
should not be placed 2: ‘«iwperatures lover than 45 degrees F. The resident
engineer should insist tpzi a technical representative of the manufacturer of
the latex emulsion azaixture be on the site for the first full day of
operations. Rotating cylinder type finishing machines. are required for a
proper finish. Surface texturing is performed before a plastic film is
formed. Curing 1s achieved by pre-vetted burlap. The burlap should be’
covered over with a vhite polyethylene vithin one hour of placing the burlap.
The n-tire curing system must remain in place for at least 24 hours. The

Lov Slump BHigh Density Concrete Topping.  This methed as developed in
Towa requires that the specifications be thoroughly understood and folloved.
This topping also requires a sandblasted surface folloved by an air :iast
cleaning before placement. Unlike the requirements for latex, the surface for

lov slump topping should be dry. The surface is then brushed with a stiff

grout of equal parts of cement and sand. Specifications for the mnix
frequently require 8.73 sacks of cement, a maximum size aggregaie of 1/2", a
vater/cement ratio of 0.33 by veight, and a slump of 3/74" with a tolerance of
plus or minus 1/47. Air content should be on the order of 6%. An alternating
screed finishing machine is used. Texturing is done after the surface is
firm. A wet burlap cure is reguired for three days.
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Part 10 - Electrical Installations

. Generzal. The electrical inspector must have a broad viev of the
complete project and understand all aspects of electrical construction work.
There are three major considerations in inspection of electrical construction
work. -These are discussed in the following paragraphs under the headings
Materials, Installations and Coordination with Other Vork.

It—1is -the contractor’s-responsibility to make all required materials

available at the Job site at the proper time and to complete all work in
accordance with  the required completion date for each phase of the
construction sequence. A competent inspector, hovever, vill evaluate the vork
vith foresight and guide the contractor as necessary sSo that scheduled

esmp%e%%enwdafes—eaﬂ—ye—met.

.One of the things the inspector must do at the commencement of the

project, which is often neglected, is to act as a liaison betveen the design

office and the contractor and assure timely submittal, review and approval of
shop drawings. Failure of this very important task generally results in
delays in placement of order by .the contractor for the purchase or
manufacturing equipment or materials. Obviously, the end result is delays in
the delivery of equipment and materials, especially those critical items with
long lead time; such as lighting standards, luminaires and cables; which often
affect the congtruction schedule of the project. :

Matarials. The plans, specifications and apprbved shop dravings are
the inspector’s guide for all materials. They should be.strictly adhered to.
No substitutions should be allowved without the approval of the General

Consultant.— The --following categories.and check lists of .- materials that_may

appear in the contract documents should be of help to the-inspector.

Sempling and Testing. Sampling and testing, especially of conductors,
should be undertaken by the engineer on a spot check basis. Samples should be
obtained by the engineer and forvarded to the assigned testing laboratory to
insure compliance with specifications. :

Conduitas. Underground conduits may be rigid metallic (galvanized
steel), rigid non-metallic (PVC-Utility Grade, Schedule 40 or Schedule 80 or
cable duct, polyethylene flexible tube extruded over the cable assembly).
Schedule 80 PVC ©conduit 1is generally used for installations beneath paved
areas; such as roadway crossings, toll plazas, parking areas, ete.

Conduits installed on structures, embedded in concrete bases for

lighting standards and Jjunction box foundations, and all exposed conduits
are generally rigid metallic (galvanized steel) with the following exceptions.
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Usage of flexible metallic conduit and rigid aluminum conduit for
exposed conduit installations shall conform to the plans and specifications.

Before installing any conduits, check to see if the inside face at each '
end has been reamed and all burrs removed. This step eliminates a possible
source of damage when installing cable or wires.

Cables and Vires. All cables and wires should be checked in accordance

with the following list prior to an installation:
1. Are the cables and wireé of the specified size?

2. Are they the right type?

3. Do they conform to the specified color coding?

4. Are the conductors solid or stranded? Is stranding of the right
class? . ,

5. Are the insulation and outer jacket of the specified type and do
they have the required thickness?

6. Have the manufacturer’s certifications been checked against the
specifications?

7. All ground conductors shall be as required in Subsection 918.02.

Lighting Standard Bases, Concrete Junction Boxes, Junction Box

Foundations and Access-holes. - The engineer should- check the-folloving items___

regarding all precast concrete bases, junction boxes, junction box foundations
and access-holes at the manufacturer’s plant.” This inspection is generally-
delegated to a testing laboratory, but this check list will be useful in
instructing the laboratory.

1. The specified concrete strength.
2. Reinforcing steel size and placement.
3., The radius of conduit elbows cast in bases.

4, The proper posi{ioning——o£—4&he—eihow~in the base so that it
projects within the bolt circle at the top and is at the correct
elevation at the lover portion of the base. .

5. The setting of the anchor bolts at the top of the base or
junction box foundation so that they conform to the specified
bolt ecircle and match correctly the holes in the lighting
standard transformer base.

6. The placement of the bolt couplings so that they will be flush
°  with the top of the base and foundation portion of the junction

box foundation.

171



AVII-62

7. All inserts for cable racks, grounding studs and other eguipment
vhich may be called for on the plans and pulling irons which are
to be cast in the junction boxes, junction box foundations and
access-holes.

8. The size, spacing and alignment of all knock-outs in junction
boxes, junction box foundations and access-holes.

The above check 1list is also applicable to -floodlighting tover
foundations and access-holes which may require cast-in-place type
construction. :

Lighting Standardas. The following check 1list should be used for
inspecting lighting standards. :

l. Are the 1ighting standards of the required type?

-—. -.—-2._ Are_the ballasts of the required type, size and v

2. Do the shafts and bracket drms have the specified length and
vall thickness? :

3. .Do  the size and spacing of bolt holes on various components
conform to the requirements?

4. Check the type and material of hardware.

Luminaires, Ballasts and Lamps. The following check list should be
used for these 1items:

1. Are the luminaires and lamps of the reqﬁired type and size?

oltage?

3. ‘Check the seal around the primary and secondary wiring pig-tails
of the remote ballasts (used generally for series lighting
systems and on limited applications for multiple lighting
systems) and assure that-they all are visually appeared to be
properly vater sealed. .

4, Check luminaires to see that the hinge, latch, and gasket
combination provide a <tight and positive fit betwveen the
luminaire housing and the refractor holder. '

5. - Check lamp socket position for the required light distribution.

Other Hatérials and Equipment. All other materials and equipment such
as floodlighting tovers, pover and control equipment, and cable connector kits
shall conform to the plans, specifications, and approved shop drawings.

Installations. It 1is the inspector's responsibility to see that the

contractor complies with the specified installation methods. Deviation from
these methods will generally result in inferior work. .
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Trenching and Backfilling. The bottom of all trenches should be
uniformly graded and should have a few inches of compacted material on which
to place the condult. 1f the bottom is irregular, nonmetallic conduits,
especially utility grade PVC, may be damaged during backfilling operations.

Some trenching cont;aétors interpret backfilling as a single operation,
4 front end loader pushing in a two feet thick 1ift of material and then
riding back and forth over the trench. This procedure is not acceptable.

Proper backfilling consists of placing a number of 11fts of specified . .

thickness and tamping of each 1lift. Care shouyld be taken in tamping the first
1ift because of the proximity of the nonmetallic conduits

Satting of Lighting Standard Bases, Junction Boxas and Junction Box
FoundationsT—“After—excava%ing«éo;—%he—ligh%&ngwstanda;d_baseswnr_;unnlinn hax

foundations, the bottom of the -hole should be tamped and leveled. The base
should then be set to its proper grade and not more than 2" above finished
grade as level ‘as possible in order to avoid shimming of the lighting
standard. Excessive shimming will not be tolerated. In setting junction

boxes the bottom of the excavation must also be tamped and leveled and the box

then set with the top flush' with. or slightly below the finished grade.
Crushed stone should be placed beneath the junction box and junction box
¢eundation drain holes to provide for drainage. _ , :

Conduits. conduits shall be connected and terminate at junction boxes.
Junction box foundations and acecess-holes shall be made in conformance with
plan and specifications requirements.

Cable ducts‘ shall be a single piece for each run betveen junction’

boxes, ~junction box - foundations—and-access-holes. No cutting and splicing..

wvil> be permitted.

Exposed metal conduits on structural steel- shall be supported at
specified intervals by means of specified or othervise an approved type
parallel, right angle or edge type conduit clamp. It {s absolutely essential
that the conduit clamps used for this application.shall be of such design to
withstand normal structural vibration without any loosening or other types of
failurn. Clamps 'and clampbacks for conduits installed on concrete surfaces
should be affixed to the surface by means of approved lead expansion anchors.

All .conduifs required to be left empty for use by'others or for future
use should be provided with drag cored.
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. Cable and Wires. Before installing cables and wvires, underground
condudts should have a mandrel pulled through to clear any foreign matter that
may have entered vhile making up the lengths of conduit in trenches. After
the inspector is certain .that all conduits are clear, the contractor may begin
pulling in the cables, taking care that no excessive strain is placed on them,
An approved pulling compound or soap powder should be used to facilitate this
operation. - ’

Installation of cable connector kits shall be in accordance with the
manufacturer’s instructions. Vhen standard splices are required, approved
connectors, rubber insulating tape, and electrical tape should be used.

In order to achieve a dependable underground IIghting distribution system, all
splices, including cable connector ~kits, should be vrapped as specified to
insure positively water-moistureproof and submersible type connections.

All cables shall be color coded for phase identification with surface

coating by the manufacturer or by means of colored taping by the contractor,
as specified in the contract specifications.

All cables should be provided with full length of siack and supported
. by means of cable racks in all concrete Junction boxes, Jjunction box
foundations and access-holes. ‘

Lighting Standards and Luminajires. Most roadway lighting bonfractors
make up the complete pole assembly on the ground and then erect them.

The inspector should check the bolting of the bracket arm to the shaft
and make sure <that all component parts, such as the ballast, lamp and
luminaire have the same rating. All standards must be truly plumb with
bracket arms at right angles to the adjacent roadway.

Prior to installation of each luminaire, the proper lamp socket
position to produce the specified light distribution, as indicated on the
plans and/or-specifications shall be checked and verified.

Positioning of dost luminaires shall be truly hoerizontal, vhereas the
some luminaires may be truly horizontal or slightly tilted toward the street
side, as fastened to the end of the bracket arm in accordance with each
Juminaire : manufacturer’s installation
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instructions. ° In order to achieve this requirement, a leveling eye should be
used resting on the top flat section of each luminaire and level it in tvo
directions, parallel and perpendicular to the roadway.

Before installation of each lamp, the lamp installation code (2 digit
number indicating the month and the year of Installation), by means of
scratching the lamp base should be marked neatly, in order to provide the
necessary input data for the Authority’s computerized inventory systenm.

 Tt—1is— important for the construction inspector to check and document
this work during the installation stage and to properly f£ill out the inventory
forms which should be submitted to the General Consultant as soon as 2
completed circuit is energized. This information initiates the manufacturer’s
varranty dates outlined in the contract documents and enables the Authority’s

' Maintenance foreces_.to_.obtain replacement parts under the terms of the

individual contracts..
A sample form 1s included on the following page.

The height of floodlighting luminaires as well as the aiming should be
carefully checked to assure that the area to be lighted will receive the
intended lighting. Vhere hardvare is be stainless steel, a magnet should be-
used by the inspector to ascertain this requirement.

Grounding. All _lighting standards, concrete junction box and
access-hole frames, ballast cases, condults in lighting standard bases and
junction ‘boxes, all metal cases of equipment and panels of the electrical
system must be properly grounded.  The various grounding devices consist of
ground rods, grounding terminal lugs, insulated grounding bushings and bare,

stranded,__tinned_yireforwgrounding.strapst__The_inspector,shouldwrefgr to the
plans and specifications for the appropriate use of the above. )

‘Tests. All tests prescribed-in the specifications shall be performed.
by the contractor in the presence of the inspector. Prier to energlizing the
complete lighting system each circuit cable should be tested to see that there
are no shorts in the system.

Coordinafion with Other Work. There are pftén some electrical ltems

- which are installed prior to the start of vork by the electrical contractor.
~ These are usually underground conduits installed beneath roadways, ramps, and

toll plaza areas, “conduits and junction boxes in safetyvalks of structures,
and anchor bolts for lighting standards on parapet walls. The inspector must
check these items before the electrical contractor begins work. The folloving
1ist will be helpful in making this check:

1. Proper drainage in bridge juncticn boxes.
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2. Correct size of ballast recess in junction box, vhere fequired.

3, Vhere conduits in safetyvalks pass throuéh expansion joints,
provide proper expansion cbuplings vith grounding straps.

4. Correct spacing, alignment, and projection of anchor bolts in
parapet valls for lighting standards.

3. Conduits placed under ramps and roadvays_may be a_major troublem,
spot. These conduits normally termindte in a junction box vhich
is to be installed under the roadvay lighting contract. The
Junction box 1s usually placed within a fev feet of the curb or
edge of shoulder; and if the existing conduits do not match the
holes in the junction box, time consuming delays and expenses

are incurred in making édrrections.

411 of the above work precedes the roadway lighting contracts. The
electrical inspector should also <oordinate the work with a thought toward
future contracts. Installation of guard rail and delineators, for example,
van damage underground conduits if the conduits are not placed to proper .lines
and grades.

It takes time and money to repair breaks in conduits and cables after
guard rall posts have been driven through them. The specifications provide
for hand excavation for test pits for guard rail posts where guard rail may
interfere with any utility. It is the inspector'’s job to make certain these
holes are dug by hand. -The contractor is not permitted to gamble on missing
the condult.

Utilities, The roadway lighting contract may also- include providing -
.conduits for the incoming electric service and for telephone facilities. The
utility companies involved have certain 'standards and codes that must be met.
Undervriters certificates shall be obtained by the contractor wherever the
specifications provide for such inspection. Undervriters approval of roadwvay.
lighting circultry is generally not required,

In addition, -a certificate of .inspection of the electric service
installations, as required by the Utility Company prior to making any service
connection, is to te obtained by the Contractor from an Electrical Inspection
Agency, approved by the Utility Company. This inspection should be performed
a minimum of 15 days in advance of the actual date of scheduled service

connection to be made by the Utility Company.
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Part 11 - Signs

General. Nev construction on the Turnpike will require the con-
struction of many new sign installations in three main categories; the common
fixed message type, emergency speed -warning and speed limit signs, and
rotating drum type signs. The latter type utilize heavy mechanized units
requiring special design and construction techniques mandated by the dead load
wveights.

Fixed message signs can be thought™ of as either ground mounted or
overhead signs with the overhead units being categorized as span, cantilever
and butterfly type. Special consideration must be given to .the inspection of
fabrication for these structures. Instructions for inspection should be
revieved by the General Consultant prior to issuance to the assigned testing

[N 4
tabora TOry:

The engineer shall follov the standard dravings when revieving shop
dravings for the signs and other traffic control devices required. Sign
installations on bridges or viaducts or in roadway areas having height
limitations will require special consideration on the part of the engineer.

Traffic control devices may be required on local roadways belonging to
other agencies. . In ‘such instances, the engineer shall coordinate all
placement and installation details vith the agency having control over the
roadway. : ‘

Structures -support signs in an overhead position for better visibility
and positive lane designation. These basic purposes must be kept in mind vhen

changes during construction necessitate relocation of a sign structure.

_ Where arrovs are positioned on signs with respect to certain lanes of
the roadvay, relocation of a sign may negate the effect that vas intended.
WVhen a nev location or alteration in panel becomes necessary, the General
Consultant should be consulted to assure mutually satisfactory changes.

Contractor’s (Qperations, The contracteor -will usually order the
fabrication of sign structures early so that this work can be completed vhile
foundations and conduits are being installed in the field.

The contractor should also be cautious in handling and storing sign
panels to avoid abrasion or damage to the reflective surfaces.
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Installation of panels can be performed with best results in the
fabrication shops and should always be done there if possible. VWhen this
vork canncot be done in the shop, it can be done on the ground at the job site.
Panels can be laid "£flat for installation and fixtures can easily be bolted
into their respective .positions. The shop assembly method is particularly
advantageous when the sign is to be erected over existing traffic. It results
in a minimum of interference vith traffic and a maximum of safety for vorkers
and motorists.  The choice of methods remains with the contractor, and care
must be taken not to interfere with that choice by dictating vhich method -to
use<. :

Prior to delivery, all rotating drum units mist be shop inspected and
the operating mechanisms shop demonstrated to verify satisfactory performance.
Mounting of rotating drum units as mentioned previously requires special
consideration and planning. '

Fabrication schedules are extremely important to timely complstion of
sign installations. The engineer should solicit this Information a: scon as
possible from the contractor and keep the General Consultant fully advised on
needed delivery schedules especially for sign components which may be supplied
to the contractor by the Authority.

Reviev of ©Shop Dravings. Before erecting sign structures, the
contractor 1is required to submit fabrication and erection plans to the
engineer for vreviev. These drawings showv the sign panel dimensions, span

lengths, post heights and ancher bolt layouts. The purpose of the reviev by
the engineer 1is to confirm that these basic measurements conforn to the
contract plans and any changes that have been made before fabrication begins.,

In making this 'review the engineer should be satisfied that the
-folloving. dimensions will be maintained: - — - .. el

1. The. .span length will provide the correct horizontal
dimensions.

2. Elevation of the footing pedestal will be correct.

3. Elevations shown will provide the minimum vertical
' clearance of 17 feert. ' '

4. Materials and techniques of fabrication are in accdrdance
vith Authority issued standard drawings. No deviation from
‘these standard requirements is to be permitted without the
written consent of the General Consultant.

The contractor is responsible for material furnished and any
non-approved material used must be removed and replaced at the contractor’s
expense. The inspector shall verify that all required certificates of
compliance are in the project records. Field inspection should be made for
condition of material at time of arrival and for compliance with plans,
specifications and shop drawings. Should a question arise in regard to
acceptability of a -material or finished sign, the inspector shall refer the
matter to the project engineer for clarification. Substitution of a similar

- item vill not be permitted unless specifically -

authorized in wvriting through the General Consultant.
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Substitution for specified painting procedures will not be permitted.

Inspector's Duties., Prior to starting concrete sign base construction,
inspectors assigned to the work should carefully study the plans,
specifications and supplementary specifications and become famillar with the _
requirements therein. Layout should be checked in the field as. soon as .
possible to determine any omissions or necessary changes that might require
contract change orders. ) ’ '

Foundation locations as shown on the plans may conflict with existing
or other proposed underground facilities, and relocations may be necessary.
Surface structures, such as curbs or pavement, should be scheduled to follow
the sign foundation work.

Eeéafe——appfev%ng—wplaeemen%——e{¥~€ﬂnere{er_the.engineer.shouldabe—suta——mh———w_
that pedestal reinforcing steel and anchor bolts are firmly secured to prevent
movement during vibration. In the case of sign bridges, a final check should
be made of the distance between bases, assuming no tolerance, and caution used
in centering pile type foundations. Always be sure that the service conduit

is installed. The tightness of anchor bolt nuts can be tested by holding a’
finger against the side of the nut and tapping the top of the bolt with a
hammer. . Both shop and field connections on the entire structure should be

given a final check for tightness.

Sign supports to be mounted on structures require coordination vith the
bridge plans and checking during bridge construction to assure proper
placement of anchors and conduits. The slope of the structure is an
especlally important consideration that is sometimes overlooked.

Special Note. Often different features of construction, such as bridge
abutments and lighting structures, are in different contracts and there is no-
unified overview of critical interrelationships. Before placing permanent
roadside signs, the project engineer should carefully examine the proposed
location to avoid putting the sign vhere its visibility will be impaired.

Lighting Requirements. Unlike sign panel fabrication, the -sign
lighting system is generally installed in the field rather than the shop. The
folloving design requirements should be strictly adhered to by the inspector

—  _in the field. :

All overhead sign structures on the Turnpike are illuminated. The
overhead sign structure lighting shall be attached to luminaire support
channels and/or maintenance valkway. .
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The 1lighting unit shall be adequately gasketed and have weep holes
placed so as to effect maximum drainage.

) The electrical conduit used on all overhead sign structures shall be of
rigid or flexible aluminum or galvanized steel in vconformance wvith the
contract plans and specifications. Generally, all conduits and assoclated
fittings installed on aluminum members shall be aluminum, and all others shall
be galvanized steel. The fittings for each type of conduit shall be of cast
metal, compatible with the conduit prescribed for that location.

411 attachments of conduit to the tubular members shall be by "U" bolts
and back-up bars. Drilling and tapping of any overhead sign structure member
to install any electrical equipment will not be permitted unless a thorough
design analysis has been revieved by the General Consultant. )

Inspection forces should pay careful attention to the handling and”"

storage of sign structures at the job site. The contract documents generally
cover methods of handling and clese coordination wvith the designers is
required to assure the proper blocking and "pick" points that are necessary to
avoid structural damage to the signs. . Common sense should be exercised on the
_various attachments to the signs to avoid damage to sign panels, changeable
message signs and other appurtenances. : : :
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Part 12 - Fencing and Guard Rail

General. The engineer should reviev the planned locations of guard
.rail to make sure that each installation is at the proper location. The
reviev should be made before the contractor orders the rail. It is also vell
to check on.the ordering of curved rails that have to be formed in the shop as
it may cause inconvenlence and possible delay. Any review of the plahned
guard rail installation toward the end of the job should be done early enough
to permit the contractor to get materials and perform the desired additions
vithout delays. - - S e .

_ Tvo types of fences are generally used on. Turnpike construction -- farm
field fence and chain link fence. Both are normally located one foot inside
the property line on Turnpike property. The arms atop chain link fence are

sloped oUtvards and away frowthe Turnptke right=of=way——The main—purpose of
fence is to control access to Turnpike property. Occasionally chain link
fence 1s used near service areas to discourage attempts to cross the Turnplke
roadways by vehicular or pedestrian traffic. ’

It is the Authority's policy to fence all property lines. Offsetting
of fence to any location other than ‘the prescribed one foot distance to miss
obstacles such as trees or for any other purpose is not permitted without the
written consent of the Chief Engineer.- Dead-ending a fence without a security
closure 1s also prohibited. Complete security during construction, including
temporary fencing as may be required, 1s the Authority’s determined policy.

Inspection Requirements

Guard Rail. The - inspector must have full knovledge of the Turnpike
Standard Specifications for the guard rail to be constructed. The proposed
locations of the guard rail as staked should be reviewed and it should be
ascertained that the guard rail is properly placed to prevent the possibility
of a vehicle running behind the guard rail. All changes should be approved by
the resident engineer. ' '

The pavement centerline should ‘be established in order to align the
guard rail posts. Generally steel posts are driven.

~ PostsTshould-be set plumb;-spaced-as—specified-and-the-top-of-the. posts
set to the design elevation. Be sure the rail laps are in the direction of
vehicular travel.

The inspector shall record the accepted lengths and locations of the
guard rall sections and. verify that the required tests and certificates of
compliance are available in the project files at the time required.

The finished guard rail must be within reasonably close conformity with

the established lines and grades and conform to the tolerances listed in
Section XI of this manual.
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Specifications clearly -hold the guard rail contractor responsible foer
locating lighting conduit which may be in close proximity to guard rail
installations. This detail has been troublesome in the past and is pointed
out here so that the engineer will take every precaution to see that roadvay
lighting is not damaged during subsequent guard rail installatien.

ey

Vhen rails are to be fastened to bridges with bolts, the engineer shall
make sure that they are not overlocked and are properly positioned.
Measurements for assembly and positioning for final alignment and grade should
start at the bolted end. Be sure to check the contract provisiens for the
method - of -payment - of - guard rail. on bridges. In some cases, the rail is
included as part of a lump sum price for miscellaneous items on the bridge.
Other times, the rail is paid on a unit price basis. '

The installation should be jeved and checked for effectiveness
—_— e during-all-condi-tions—affecting-visd ; .

Guard rail materials are often stockpiled on a job for a considerable

period of time; and unless they are cared for properly, they may become

" damaged or.deteriorated. The engineer should reviev the materials as to their
.acceptability immediately before installation.

Fences, The - inspector shall become familiar vith all specifications
and  special detail dravings. All locations should be staked well in advance
of any vork by the contractor so as to avoid delays. All proposed locations
should be revieved ' and, - if changes either in location or type of fence are
desirable, . the approval of the General Consultant should be obtained for such
changes the contracter furnished with a revised list. : N

The inspector should inspect the installation or erection of all items
of fencing to verify that the posts are erected true to line, that.the vire,
sabrie and hardvare are attached to the posts in the proper manner and at the
proper elevation (with the vire installed on the specified side), and make-
certain the posts are firmly installed. Aluminum coated parts with stainless
steel hardware is generally used on chain link fencing. The inspector should
use a magnet to check the hardware. :

The inspector shall record the accepted quantity for the types of
fences and gates installed. Measurement for payment shall be as stated in the
- specifications. The: inspector-—sh311vaerify—fthat*vthef‘certificates_ﬁof_MV4f,4ﬁJM__
compliance have been submitted by the contractor.

Fence construction is often an intermittent operation and may extend
from start to finish of a contract. The contractor may vish, for reasons of
security, or be required, by environmental considerations, to install fence as
a first order of work. Check the contract. ’
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The engineer must provide the contractor the necessary information
relative to right-of-vay lines, location of corner’ posts, gates or changes in
type of fence. The exact staking requirements for staking right-of-way lines
is spelled out in the Standard Specifications. . '

Before permitting fence construction to start the engineer must be sure
the materials entering into its construction have been approved. :

Good fence construction practice requires careful attention to line and
grade. A" string line 1s used as a guide to maintain alignment and .to
eliminate minor variations in the grade of the top of the posts as posts are
being set in their final position. 4 carpenter’s level is used to assure that
posts are vertical. =~ -

Careful—attention should be paid to connections to exlsting fences and
the location and construction of gates. ' -

Concrete in post holes should be poured to a point slightly above the
surrounding ground and rounded on top to shed water.

Wire and fabric should be taut and. spaced as shown on the plans with
the specified clearance under the fabrie to prevent children and small animals
from crawling under the fence. In this respect in order to provide this
clearance, filling of areas -should not be permitted but high spots betveen
posts should be excavated, thereby assuring a stable surface.

Fences should not be located so as to obstruct flow in streams or
drainage areas. In most cases 1t {s possible to return the fence to the
headwall, either placing it in or immediately behind the headvall, thereby
leaving the channel free of any encumbrance,

It 1is also possible ‘that fences must be'constructed on the top of
retaining walls and wving walls. Vherever this type of construction is
necessary the engineer should check the location of post holes and be sure
provision is made 1in the forms for the valls for future installation of the
posts. . : .

Clear records must be kept as to type of fence installed at each
location as well as special detalls of construction suech as removing existing
facilities; connection to existing fences; changes in location and reasons
“therefore; gates and openings; labor and equipment used; and other data

____, pertinent ‘to the finished product. Fences are seldom completed in one

operation, so dates are very important-and should be noted for each operation.

Care should be taken during the clean-up operations to remove all
stakes, strung lines, wire and other debris from.the area.
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SECTION XVIII
ENVIRONMENT

part 1 - Existing Features

General Considerations. The environment is important to all of us and
no license has been granted to anyone in the construction industry to spoil
iz, Unsightly building sites, noisy equipment, dust laden air, and muddy
streams are UNNecessary, often illegal, and intensely annoying. . It is the
intent of this section to focus on some of the environmental assaults that
occur from -“time to time on construction projects and to recommend vays to
.avoid or reduce them.

Noise. Loud noise 1is not only annoying, but can also cause
physiological prolems: in extreme cases. Among the more likely sources of
-exuﬁsstve—construcf%ﬁﬁ—ﬂeise—a;e—pilemd:ixe:s,waiz compressors, excavating and

loading eguipment, and the banging of tail gates. The contractor is required
to control noise under Subsection 104.11, and the inspector should be
thoroughly. familiar with and enforce these provisions.

Because pile drivers operate at a peint source rather than a moving
source, it. may. be possible and desirable to erect noise shields betveen the
pile driver and the public. These shields can be portable walls of pre-cast
conerete, timber, or any other material that will serve to deflect the sound
vaves awz+ from hearing groups (schools, shops, offices, apartments, ete. ).
Remember :n:: sound intensity varies with the sguare root of the distance. So
deflectors can be effective intensity reducers -- particularly vhere close
proximity is involved. ’ '

Noise from alr compressors and earth-moving equipment can and should be
controlled by efficient mufflers. It {s a rude and destructive disservice to
allow defective mufflers to offend neighbors, irritate cog-vorkers and, wvorst
of all, possibly 'damage the hearing of equipment operators. Engineers and
inspectors at the site should have no patience with such arrogance.

+ne banging of tail gates to extract the last traces of a load ot soil,
is a common practice in earthwork construction. In remote areas, the practice
may be harmless; but in densely populated areas it is selfish and ought not be
tolerated. ' : '

Amblent air quality, National Ambient Air Quality Standards are set
for various pollutants and may be adversely affected by construction activity.
It is far more likely, though, that complaints will be generated primarily by

sirborne particulates (dust). Tt 4s unlikely that national standards for
pav*.culates will be exceeded since they are generally based upon 24 hour
meas.:rements. Hovever, clouds of dust rolling up behind moving construction

equipment creates the perception that excessive‘pollution_is happening. While
legal standards may not be vioclated, common courtesy and good neighborliness
are corpromised. Vatering will ordinarily be sufficient 10 keep most
construsrion roads form offending. . Where excessive vatering ‘seems 10 be
. necessary, applications of calcium chloride can generally draw encugh moisture
“from the air to keep dust vithin tolerable levels.
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¥ater pollution. Rain water run-off from construction sites is often a
major contributor te local pond and stream silting. The careful placement of
hay bales as barriers will belp keep intrusions to tolerable levels under most
circumstances. In some highly vulnerable locations, special drains and
tilters may have to be provided. ‘

Aesthetics. It is the responsibility of the engineer to see that fhe
construction site 4s not allowed to take on the appearance of a scarred and
littered battleground. The neat storage of materials, daily removal of

construction debris, and smoothly contoured grading at shifts end all help to
keep complaints to a minimum -- and improve job morale, too. '
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Part 2 - Job Safety

) General. The Authority is committed to safety and expects the engineer
to maintain a close scrutiny of the contractor’s methods of construction to
maintain the Turmpike’s excellent construction safety record. Authority
contracts specify that precautions be exercised at all times for the
protection of persons and property. : : :

e,

e

Job safety is the sole responsibility of the contractor. The engineer
should remind the contractor vhenever it appears that safety has been
overlooked. However 1t is not intended to shift that responsibility to the
engineer at. anytime. ' : R

The safety provisions governing Authority, State and local laws are

incorporated by reference into the contract specifications.

The Occupational Safety and Health Administration (OSHA) purlishes
extensive and detailed criteria on maintaining a safe and healthy worrkplace.
The construction project engineer will be coordinating an ovnerls controlled
insurance program vwith the Authority’s Risk HManagement consultant and the
general consultant. The contractoer is responsible to provide the engineer
wvith specific reports as outlined in the Safety Hanual which must be submitted
on a timely basis. ) '

Because both the Pederal and State requirements are vide ranging and
well detailed, there 'is no need to emphasize any single part, oOF group of
parts, in this manual. However, the Engineer’s duties vith regard to traffic
safety are revieved in’ detail im the following Part of this manual in
consideration of the unique nature of the Turnpike. This facet of the work is
of great concern Lo the Authority and in many vays controls almost all
construction operations adjacent to Turnpike roadways. :
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Part 3 - Traffic Safety

General, On  occassion an inspector will be assigned by the engineer
vhose scle assignment will be the coordination and scheduling of lane

closings. This inspector will also check to see that the contractor properly -

installs the traffic protection devices in accordance with the contract plans
and specifications. - :

The vhole purpose of 3z Turnpike widening program is to create an
enlarged capacity for enormous volumes of traffiec traveling safely at high
speed, Yet to construet the videning will sometimes cause certain existing
traffic lanes to be closed in order to safely build new acceleration and
_ deceleration lanes and other features wvhich would otherwise be dangerously

close toe moving - vehicles. This paradox of restricting space in order to

enlarge it gives rise 'to special—probledis Tot commonly found in Wighway —

construction, On the Turnpike, all such problems are treated under the
heading of Traffie Protection. In most instances, traffic protection refers
to established procedures that must be folloved vhen closing existing lanes or
‘shoulders to the public. It is important to remember that traffic protection

is a tvo-fold obligation -- protection of the travelling publie, and

. protection of the contractor’s personnel.

Traffic Parmit. At least ten days prier to starting any operations on
the Turnpike, the contractor -per Subsection 801.03 must apply through the
engineer, for a traffic permit.

. In applying for a traffic permit, the contractor must submit a detailed
Plan, including sketches, of the proposed operations. The plans and sketches
"should indicate the nature. and location of the wvork, any proposed obstructions
or other hazards to traffic, the approximate number of people to be engaged,

the types and amount of equipment to be employed and the approximate léngth of

time the obstructions will exist. The engineer must review the contractor’s
_ application for completeness and acceptability before forwvarding it on to the
General Consultant. ’

Maintenance and Protection of Traffic, .Traffic on the Turnpike is
under the direct supervision and control of the New Jersey State Police.

If - the State Police should notify the engineer, the contractor, or
superintendent of any abnormal condition or violation of the Turnpike
regulations, -all’ operations shall be summarily discontinued and immediate
remedial- action shall be taken to the satisfaction of the State Police before
vork is resumed. . -

Permissible WVorking Hours. The operations invelved in closing a lane
or in reopening a closed lane are limited to specific hours for each day of
the week. These permissible wvorking hours are given in the specifictions for
each contract and must be strictly adhered to.
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Lane and Shoulder Closings. Before requesting the closihg of any lane,
the engineer must find out from the contractor at least the following:

1. - VYhich lane needs to be closed? (Left, center, right, shoulder,
acceleration, ramp, etc.)

- Vhat are the iongitudinal (station) limits needed?

- Vhat is the anticipated starting and concluding time for the
closing? - - Lot i

_  Vhat sort of work will be done behind the closing?

- " ¥ill escorts or other police assistance be needed?

2. Next, the ﬁngineer must notify the General Consultants traffic
‘coordinator to assure that there are no conflicts with adjacent
sections. :

3. The traffic coordinator must receive a completed form giving the full

detils of the lane closings.

4. A veekly coordination meeting for lane closings is scheduled on a
Vednesday to reviev all lane closings for the subsequent veek.

5. Folloving this meeting the contractor should be notified whether or not
the request can be accommodated through the engineer.

6. Any proposed revisions to the requested closing must be communicated to
all parties at once. .

Examine locations where the lane is to be closed fof hills, curves,
structures, .or anything else that might obstruct the view of traffic control
devices to the traveling public.

Establish and delineate the location of each traffic control device and
the beginning of the cone taper prior to installation.
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Vhen closing a left or right lane, place each traffic control device at
the proper location behind the guard rail or a minimum of ten feet from the
. shoulder on the day prior to closing the lane. Sign panels so stored must be
locatad so they are not visible to the Turnpike traffic.

Vhen closing a center lane, load all devices on a truck with the first
device to be installed located at the rear of the truck. Two trucks should be
used; one to carry the cones and one to carry the signs, stanchions and
flashing lights. BRach truck must be equipped with two flashing lights on the
rear. The State Police will assist in all center lane closing.

Prior to closing any lane, check all flashing lights te be sure they
are operating properly.

Vhen a lane is closed, and is to remain closed overnight, a traffic
patrol must be used during non-working hours to maintain all traffic control -
devices. The traffic patrol is an after normal working hours assignment; any
questiens in  this regard should be thoroughgly discussed at the
pre-construction meeting. ' :

The traffic protection’ devices for closing a lane to traffic should
alvays be set up prograssively in the direction of traffic.

Vhenever a lane is closed to traffie, the clear vidth of the remaining
open lanes shall be not less than ten feet per lane. .

Not .more than one lane in a roadwvay (northbound or southbound) may be
closed at any one time in any one work area, as a general rule.

One lane in each roadvay (northbounﬁ and southbound) may be closed
simultaneously in any one work area. ' o

Vhenever work is to be performed over & complete roadway such ‘as
setting structural steel and all traffic is to be momentarily slowved down or
stopped, then -a special planning meeting and erection details wmust be
submitted before.

.. Any excavation vhich constitutes a hazard to traffic, vhether it be in
a traffic lane, on a shoulder or anywhere within 30' of Turnpike, traffic must
be protected as specified in Subsection 802.03. :

A uniformed- flagger must be stationed in the vork area vhere vehicles
enter or 'leave the flow of traffic.
T Vhenever personnel,  vehicles, or equipment will be occupying any area
within 130! from the outside edge of a lane vhere there 1s no guard rail, the
shoulder must be closed. ’ :

_ Closing ~tvo lanes of traffic at one time in one roadwvay is generally
prohibited. : ‘

Véhibular- and Pedﬁatrian Movements. Vehicles shall alvays move vith
and not across or against the flow of Turnpike traffic including vehicles that
are traveling ‘in lanes or shoulders that are ¢losed or on temporary roadvays.
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Vhenever oversized equipment is to be transported along Turmpike
roadvays outside of closed lanes, the traffic engineer of the Authority must
be notified tventy-four (24) hours prior to such movement. The traffic
engineer will then establish the time and route of the movement. Such
notification is made through the General Consultant.

ﬁei; trian + ineluding eﬁgineers and Eontractors, are prohibited from
crossing awre dways.

g;yuturqg on the Turnpike roadways including wmedian crossovers are
prohibiteds™ Permits may be obtained, 4in some cases, for use of grade
separated U-turns. 2-turns are never used.

Directional, Protective and Warning Devices. All devices shall conform
to the Turnpike standards as described in the specifications and contract
plans. . For example, there is a wide array of arrov boards available on the
market. Howvever, only those specifically approved by the Authority will be
alloued on Turnpilke construetion.

Any device that is damaged by weather, vehicular traffic or any other
causes shall be repaired or replaced immediately.

Uniformed Flaggers.  Each flagger shall be in accordance with
Subsection . 801.05, properly trained, instructed and experienced in flagging
“duties. Each flagger shall wear a police-~type uniform vith billed cap and
carry an orange flag at all times in accordance vith Subsection 920.12. -

Use of Authority Owned Traffic Devices. The contract may provide that
the contractor will obtain all or part of the traffic control devices from
Authority stores. A list of the devices to be furnished by the Authority will
be contained in the supplementary specifications. The point of pick up and

return will also be - specified. The Authority must be advised at least —

forty-eight (48) hours prior ‘to picking up traffic protection devices. 4
representative of the contractor and the engineer must be present at all sich
transactions. Receipts will be signed by all parties to these exchanges of
property. -

" The contractor 1s responsible for the security of all traffie
protection devices borrowed from the Authority wherever they may be stored or
in use. In the event any traffic protection devices are damaged or missing
for any cause vhatsoever, the devices shall be replaced by the contractor with
devices of comparable quality or repaired as hereinafter specified. If the-
devices .cannot be repaired or replaced, the contractor shall be responsible
to the Authority for the cost of replacing the devices.

‘Upon completion of the work, all of the above devices shall be
repainted, re-reflectorized and repaired as necessary to restore them to the
condition at the start of the work. The contractor shall secure a written
receipt from the supervisor of the sign yard for the satisfactory condition
and delivery of these devices; these receipts shall be accepted by the
engineer and submitted to the General Consultants before final payment under
this contract will be made. ‘
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. Payment for Traffic Devices. Certain pay items, such as batteries ang
traffic cones, are generally pald for on a unit basis. As such, the engineer
must devise a system of control for payment which vill assure correct payment
and insure against any possibility of double payment. Cone and sign placement
records can and should be cross-referenced to lane closing records. Batteries
for flashing lights should be initialed by the engineer’s inspector, and
broken, before being entered on any pay certificates. ’ : . .

Similar safeguards must be provided ‘for all payments for traffic
devices: hovever, these tvo items have been of particular concern in the past.

192



POST CONSTRUCTION PHASRE

Pivision Seven

FINAL ADMINISTRATION

After the physical construction is completed and the road or bridge is
opened to traffic, final payments and documents need to be forvarded. These
after-the-ribbon~cutting items are discussed in this division of the manual.
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- SECTION XIX
FINAL INSPECTION

Final Inspection. A final inspection of each contract is required and
is normally conducted at the completien of the contract vhen the engineer Is
satisfled that all work has been completed in accordance with the contract
plans anc specifications. '

In many instances, the contractorAvill complete the vork and ask that
the engineer and a representative of the General Consultant inspect the
project informally prior to scheduling the formal final inspection. Vhen such

a pre-final inspection. is conducted, a preliminary "punch list" is prepared

listing all deficliencies noted by the engineer, and the representative of the

General Consultant and the contractor is given the list. When these defici-

 encles are corrected Io the satisfaction of the engineer, then and only then
should the final inspection be scheduled.

The date .of the final inspection is established by the Construction
Engineer of the Authority, given to the General Consultant, who in. turn
informs the engineer. The engineer then informs the contractor in vriting of
the date, time, and meeting place of the inspecting party.

Polloving the final inspettion, the engineer ﬁrepares a final punch
list (if any) of all deficiences noted during the inspection and presents ie-
in writing to the contractor with a copy to the General Consultant.

vhen the contractor has completed each item on the punch list, the
cor::..: is again inspected by the engineer. The date the engineer agrees -
tnz .31 items are completed to his satisfaction is known as the date of
receszendation for final acceptance and is inserted on a final acceptance form
discussed later in this section. ' '
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SECTION XX
FINAL PATMENTS

Notebook. Prior to preparing the final pay certificate for a completed
contract the resident engineer i{s to tabulate all final contract quantities
and enter them into'a special notebook prepared for that purpose. This book
should clearly shov all quantity calculations described by detailed notes and
sketches indicating precisely the area or part covered by each entry. This
book should be so complete that no other document need be referred to in order
to verify the correct final quantity of each item. )

Reduction 1in Retained Percentage.. The amount of money retained by the
Authority on any contract that is beyond the 50% completion level and
progressing according to an approved "schedule is normally 5% of the total
value of the contract including approved change orders. This retained amount
may be reduced at the discretion of the engineer, General Consultant, and the
Authority by either of the following methods providing that certain conditions
are satisfied: . ’

l. Letter requesting reduction in retained percentage.
2. Special final estimate.

Each of the above methods will be discussed in detail below and in the
following pages with cited examples and sample letters and forms. Engineers
should note that the examples listed are to be used as a guilde rather than a
hard-and-fast ruling of when to apply for a reduction in retained percentage.

"1 Vhen a contract-reaches the 957 to 98% completion level and it is
apparent that the completion of the contract will be delayed due
to some unforeseen reason beyond the responsibility of the
contractor, a reduction in retainage is in order. Examples might
be: unable to complete . contract because of delays by other
contractors; or contract completed during vinter months except
for topsoiling and seeding the area wvhich cannot be accomplished
until spring. A reduction in retainage letter is in order.

2.. The contract: is completed and a final inspection has been
conducted. An extensive punchlist exists and some items of extra
.work have been added to the contract near or at the end of the
construction. The contract items have not been adjusted to final
.as-built quantities but it is known that when they are adjusted,
the resultant amount will not result in an overpayment to the
contractor. A reduction in retained percentage letter can be
initiated under these circumstances.

3. A reduction in retained percentages should be obtained if a
contract s completed, a final inspection is held, no punch list
or a minor punch 1list prevails, final quantities have been
adjusted, and the contractor has indicated in writing that he has
filed notice of a claim against the contract. Vhen this occurs,
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the retained percentage should be reduced by either the, reduction.
of retainage letter or by the preparation of a special final
estimate.

. Latter Requesting Reduction in Ratained Percentage. The Authority has
no desire to retain abnormally high sums of the contractor’s money when the
contractor, in good faith, has substantially completed ai. specified vork
under the contract. 7o obtain a large portion of this retainage, the
contractor should initiate the action by requesting of the engineer in writing
that the amount being retained against his contract is in excess of the amount
of work remaining to be accomplished. The engineer in turn writes a letter 1o
the General Consultant recommending a reduction of the retained percentage,
giving the reasons why it should be rediced, the amount of the present
retainage, and the amount it should be .ceduced to based on the amount of work

remaining to be done. A sample of the engineef's jetter can be found on the
follovwing page. ‘ : :

The General Consultant revievs the engineer’s latter, and if they
concur in the reguest for reduction, will further recommend to the Authority
that the retainage be reduced.

The Chief Engineer reviews the recommendation and, 1if acceptable, also
recommends the reduction in retainage to the Executive Director of the
Turnpike Authority. Then the recommendation 1is placed on the agenda for
approval by the Commissioners of the Authority.

Folloving approval by Commission action, the engineer can prepare a
regular monthly estimate which would reflect the reduction to the new approved
amount. . '

Under no circumstances will the engineer reduce the retainage below the
5% level unless the reduction is approved by Commission action.

Special Final Estimata, The special final estimate is also used to
reduce the retainage belov the 5% limitations described above.

Vhen the work on the contract has been satisfactorily carried to
completion within the contract time or is substantially completed except for
minor clean-up and all contract gquantities have been adjusted to final
as-built— quantities,#@astpécial_ﬁinaLﬂQSEiﬂgte7may be prepared to reduce the

retained amount to Zero in the event of a protracted elaim.”

The special final estimate should be used sparingly and not vhen a
reduction 3in retainage letter can accomplish the same results. Both require
the same line of approval up to and including Commission action.

This estimate 1is normally reserved for reducing the retainage to zerIo.
vhen the contractor has disputed work in his contract that may be resolved by
change order or by 3 claim against the contract.

vhen a claim 1is filed, it {5 the desire of the Authority to pay the
contractor all monies due him under the contract ineluding all retainage.
This 1s accomplished by the special final estimate. C
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P. C. Vhizzes & Associates
Consulting Engineers
678 Blank Avenue
Nev Brunswick, New Jarsey 08903

January 15, 1990

Mr. Riley 0. Jones

Hovard, Needles, Tammen & Bergendoff
330 Passaic Avenue

Fairfield, New Jersey 07006

Re: New Jersey'Turnpike - 1990 Widening ‘
Section 44 - Contract V-740
Reduction in Retained Percentage

Dear Mr. Jones:

The Contractor has requested that the amount of monies presently
retained on Contract V-2740 be reduced to an amount sufficient to cover the
minor items of work yet to be completed under Contract W-2740. )

It is our opinion that the amount of S173,242.10 presently retained on
the Contract 4is in excess of the amount of vork remaining to be completed to
our satisfaction. o

All vork has been completed on the Contract with the excéption'of some

farm fiald fence installation, getting concrete monuments, and minor
topsoiling and seeding.

Contract quantities have been agreed to and will be adjusted to final
as-built quantities by Change Order No, 6 which will reflect an addition to
the Contract amount by approximately $8,323.00.

There are presently no known claims by the Contractor.

Ve thereforé recommend a reduction in the retained percentage to
$3,000.00 thereby releasing $170,242.10 in retainage to the Contractor.

- Very truly yours,

P, C. VHIZZES & ASSOCIATES

By: /s/ Charles J. Smith
Project Engineer
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The special final estimate is prepared essentially the same as ordinary
pay certificate except that the nFinal Certificte for Payment” form is used
instead. Line nine of the heading should have the next consecutive number
used for the monthly certificate and be labeled "Special Final Estimate”.

The body of the estimate continues to 1ist the items as in the monthly
estimates and includes all approved change orders. The "Balance Earned"
(Columns 12, 13 & 14) reflects the items installed as part of the permanent
construction from the period of the last monthly estimate to the period of the
special estimate. The "Total Earned” (Columns 15 and 16) shows the gquantities
and amounts of all items accumulated to date.

-  The total amounts for Columns 14 and 16 are inserted in the spaces
provided opposite "Total .Final Period" and "Contract Final." The amount
opposite "Contract Final" |is also placed in box 22 in space opposite "Total
Earned." The amounts previously paid the .contractor are then deducted to show
the "Total Yet to be Paid" to the contractor. '

I1f liquidated damages and/or liens are assessed against the contractor,
those amounts are shown as deductions in space provided in block 22. This
amount 1is then subtracted from the "Total yet to be Paid" and the resultant
amount is the "Balance Due Contractor.”

Vhen the special final estimate is sent to the contractor for his
signature, he must complete the vritten statement (release clause) on the body
of the estimate. The statement on the left should be signed by an officer of
the contractor’'s organization. The statement to the right must be complated
{f the contractor's organization -is a corporation. Vhen the copies are
completed and signed, the corporate seal must be affixed to all copies.

inserted in the release clause by a typevritten statement on the face of the
estimate on all coples.

The statement oy the contractor should include the nature of the claim
and the amount and be inserted above the release clause if space permits or in
the blank space.-immediately below the signature and that of. the secretary of
the organization. An example of such a statement is found on the sample
special final estimate on the following page. This procedure has been

accepred by the legal department of the New Jersey Turnpike Authority and:

serves to alert all parties that a claim is pending and the contract is not
final. : ' .

The special final estimate is then returned by the contractor to the

éngineer for signature and then forvarded to the General Consultant for
signature by a partner of the firm. The estimate is then forvarded to the
Chief Engineer for final processing by the Authority.
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XX-7

Final Certificates for Payment. When the project is completed and
accepted by the Authority, a "Pinal Certificate for Payment to the Contractor”-
(sample at the end of this section) will be made by the engineer based on the
actual quantities of authorized vork done under each item scheduled in the
proposal and under supplementary agreements, if any, at the unit price or
prices stipulated therein. Vhen this final certificate is approved, the
balance due to the contractor after deduction of previous monthly payments,
special final estimate payment, if any, and liquidated damages, if any, will
be paid. However, before such final payment 1s made, the folloving
requirements must be satisfied: '

1. There shall be nd,outstanding court orders against the contractor
filed vith the Authority. : ’ T

2. The contractor shall have delivered a Maintenance Bond.
3. The Certificate qéﬁ?i&gl Accepténce shall have been forvarded.

4., The Affidavit, as described earlier in this section, will have been
completed and submitted by the contractor.

The final certificate is prepared essentially the same as the special’
final payment and 1line nine of the heading should have the next consecutive
number used for monthly certificate or special final payment if one had been
processed. '

The final certificate is sent to the contractor who must complete the
vritten statement on the body of the-certificate as previcusly explained for a
‘'special final certificate. Since any claim will have been settled prior to
- the preparation  of the-final: certificate, no exception to the release clause ..

vill be accepted on this document. . '

- The final certificate is returned by the contractor to the engineer for
signature and forvarded to the General Consultant for signature by a partner
of that firm. The estimate is then forwarded to the- Chief Engineer for final
processing by the Authority. B
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SECTION XXI
FINAL DOCUMENTATION

Other Requirements. Vhenever a special final certificate is processed
for payment, as discussed in the previous section, it must ba accompanied by
other documents of egual .Importance. These documents establish that the
contract has been satisfactorily carried to completion, that a £final
inspection has been conducted, and the contract is acceptable by the
Authority. Even though a claim iz pending, the contract has been completed
and the contractor is entitled to full pay for all vork accomplished. The
other requirements are! .

1. Certificate of Final Acceptance

2. Maintenance Bond (Surety Bond)

3. Affidavit

4.- Roofing and flashing guarantees-(ﬁhere required)

Certificate of Pinal Acceptanca. This certificate is prepared by the
_engineaer to indicate that the contract is substantially complete and is ready
for final acceptance by the Authority. '

The certificate contains three endorsements: the engineer, the General
Consultant, and the Chief Engineer. The engineer should complete all blank
spaces in the first endorsement, all blanks in the second endorsement except
for the date and signature line for the General Consultant, and blank spaces °
in the third. endorsement except the date and signature line for the Chief
Engineer. The date that the Chief Engineer signs the Certificate of Final
Acceptance vill be the darte the contract is considered accepted.

The forms are available at the Authority or the-Geheral .- +.ltant and
may be reproduced by the engineer. : .

The completed form 'is submitted by the engineer (0 the Generzl
Consultant in five (5) copies (original plus four copies). (See sample on the
following page.) : ' : '

. Maintenance Bond (Surety Bond). The contractor must furnish a Surety
Bond in a sum equal to 3% of the contract price (vhich shall include all

change orders).

The éc;eptance date of the contract is filled in by the Authority at
the time the contract is. finally accepted. The final acceptance date is
determined by the Chief Engineer. ' ‘ . :

The bond forms are available at the Autﬁority or the General Consultant
and can be reproduced by the engineer. ’ :
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TITLE: Bridge Repairs

CONTZACTOR ; Bitts & Peecex

FROM:  PAOJICT COMSULTING INGINEEX
TO:  CINIRAL CONSULIARTY

Based upon the rasults of 4 final Lnspaction for this project conductad on
Ootober 2. 1890 _and furthar {nspectious of tha i1ite o &saurs that
. ail daficiencies heva besa corracted, 1 cartify that tha conctsctor omsad above has
satisfaceorily complatad the vork to ba parformad under tha subject Contracs, as
titled abava. Tha above project, 4a mmnded by changs orders and supplemancary agrae~
®ancs, Lf any, i in full and entire tonformity vith the plans and specificacions aa
flla at the offici of tha Kew Jarsey Turnpika duchericy. :

F. C. Wnizzas & Associates
Kama of Firm

Lxrober 8, 1990 By: Elmer Armstrong .
Daca Mojeact Consulzing [ogioaer

October 3, 1990 . . Spruce Xnoll -

: Dats . ConstTuction Lnginser

""I,'f'l‘itt!'ﬂ"t!‘i.'iitt!iitittl"i*t.ti*‘i""

Pl CZZKIIJ.I. COMSULIANTY ’ Dace: October 22, 1990

T0: CHEIFY IGINrYR

Bazad upon a4 knewledge of the provisions of the Coorrsct and inapaction of the
Projact aita, Lt is bareby carz{fied thar the contraccsr Asmed 2bove bay completad tha
vork 2o be perforomd undar tha aubject Countract, as citled above, as asended by changa
ordars and supplesentaTy igreesaats, {2 any, to the satisfactica of tha Ganaral
Comsulting Enginear, as provided by Section 719 of tha Zond Lesoluction.cof the
Hev Jersey Turnpiks Auchor{Ty daced August 16, 1984,

Howerd, Neadlas, Toxman & Rergandoff

3y: Edward C. Partner

.t'tt:tttrr'ttyc:t'ntw-tw-t'trﬁttititttt"'"

FROM: CRIZF ENGINYTYR - Data: October 29, 1990

TO: EDCUTIVE DINFCTOR

Eazad upon the arrtachad Cartificita of the Ganaral Consulting Engineer, tha
FAcommendations of tha Profact Consulbing Cnginear and tha racowmandscion of the
dutherity's Conycruction Lnginasr, (t 11 herady cartified that tha concractor namad
1bove has sarisfaczorily complated the wock to be performed undar tha subjact
Contract, as titled above, a3 amanded by changa ordert and supplemantary agreements,
{f any, ind the Contract ls in full and encirs conforaicy vith plana and specifica-
tiont on file {n this offica. I am furthar advised by che Lagal Departmanc. chat
thare ara no liens againsc tha Contractor arising wndar this Contract on fila with

the Authority.

“C 14 tharefore recoumanded that the work purformed undar this ConCract ba
formajily aceupfoed by che New Jersay Turmpike Authericy.

Heywood S. Howard
Chiaf Enginaer

Form “A"
1-10-85
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The completed forms and bond 1s submitted by the contractor to the
engineer for transmitting to the General Consultant in three (3) copies
(original plus two copies). . Sample on folloving page.

Affidavit. By this form, the contractor certifies that the contract |
vas governed by the New Jersey Prevailing VWage Act and vhat amounts of money,. -
1f any, are due his employees.

This form is available at the Authority or the General Consultant and
can be reproduced by the engineer.

Yhen completed, the affidavit ‘y¢ notorized and submitted by the
contractor to the engineer for transmitting to the Ceneral Consultant in five
*%) coples (original plus four copies). (See sample) '
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RIS ALL ary 37 THZSE PRESINTS, thas va, tha uadersignad
S
s &% PLINCIPAL . and

(Contraceor) . .
» 4 carporatics orpanized aeqd

existing uader che Izug of tha Scacs gof ’ and duly

actharized tg 4o business in the Staza of New J:ruy, & SULYTT, sram hald and

fim? boued uneg thy New Jn-ny Tarnpiks Lur.horiry. {ts muccessar or successcrs,

mu‘tl (3 .)n
for the yeymemt of which well and truly to be xnde, v- hrﬁr-iﬂi-ﬂﬂr and |
sevearslly hingd eursalves, our bairy, Stecuiory, sixinistrators, reccsssovs

and Aeuipny,

Bigned thiy __day af A D
Ninatses Bumdred acd : .
VITIZiS, the ibove boudenm
. (Comzractar)
did om the day af . she B, Finaceen

Emdred mmd + SRILT Inxo 4 comtrect wich the Hew Jerzey Turnpiks

Autharizy far

hnmutaﬁu-u:!a.' , Sectica , 8f the lew Jersey Tuzuyika
Lgthpr'iry. vhich Coneract 1s incorporatad hersia by rafarsnce; and
. FEIIILS, rha C-au.:zx.:t:::' has represmocad thac (ha, i) has corplaced

the saild Contract in atrict and eatire conformity wimh the plins emd speciflcats.
tharafors om fild ac tha office of tha New Jazvey 'h:mpi.h Autharicy;

IDU TITIXIORX, THX COMDITION OF TAIS OFLICLTION I3 SUCE, zhue iz,
\ri:hig one year from the data of final] wrirtem aceptace of tha wark by the ‘
New Jarvey _ru:mpih Lg.n:hnr:f:y, 50 familcy workmanship shall be diadm;d in the
‘Periorsancs of said Comtracet Mo, y including sany Changs Oidary or
Agrremants Supplesearal thareca, md 12 ir shall ppecs that ooy defscciva
materisls vers furnishad tharsundar, and {f ¢ shell sppear chec all vark ves
performed, and all sacerisls vers furnizhed chareundar iz strict amd ewcire
coRf{oTELLy wvirh the Carms of tha Comersce, fmcluding say Choage Ordars amd
dgreemency Supplemancal tharsce, sad the Plens aud rpecificacioms tharsfora, .
them this sbligscion shall ba vetd aad for seching beldes: ochervise,
tha smms skhsil remein fz fril foeca ud aof facz,
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1f, vithin gaid paricd of oaw-year, begizning &4

(final accsptancw daca), faulty vorkmanship iz disclosed, ot it appears thaz
dafective matarials wers furnishad, or it -appaszs that tha work was oat
perfurmed or the matarials vers sac fuuished in scrict and entirs comfomminy
wvith the carms of the (ongract, and tha plans and spacificacious therufar,
tha Authority aball so notify the Crutracter ia wrizing. Ia'smuch wrent, """
the Contractor shall rafuse or naglsct to repair, raplacs, or mska good such
wrk or sarsriala withia five (3) Gays from the rsceipc of sach natics, the
AthoTity will have tha necsssary werk dous by ethars, éod the Costractor msd
Surety hersander shall joiztly ssd severally be Iﬂh te pay tha cost tharwef.

| Sigosd, ‘sasled sod dalivarsd in tha yrasencs of ' |

- .
-

PRIBCTRAL °
Wituase snd Arzmet:
|, &1
SURETY
icraet:
- Py -
(23
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AFFIDAVIT
STATE OF WEW JERSEY)
: £5:
COUNTY OF ESSEX '
Teresa Green , ﬁhz President of

Verdant Landscaping
Name of Company

» being firse duly-swﬁrn, deposes and

siys: ' .
1. That the Verdant Landscaping

Cémpany has entered into
Contract W-1948

with Ehe New Jersey Turnpike
Contract Ko. or Purchase Order No.

Authority om April 15, 1992
Date

2. That said Contract wvas governed by the Rew Jersey Prevailing Wage
Act Chp. 150 of Laws of 1963; that this Company was bound by said
Prevailing Wage Act.

,m3.. That in accordanceuwith 8aid Act and as of the date of signing
this Affidavit, the following amounts are due the below listed employees
on account of the above listed Agreement. (If not, so stats)

Ncne A

4. That the undersigned, being authorized to act on behalf of

Mardint Tanderaning Company, certifies that 5 he 18 personnally

acquainted with, has full tnowledge of the contents of this Affidavit
and that the same is true to my knowledge. :

NVerdant Landscaping Company

By: Teresa Green

S;orn and iublcribed to
before me this 30tiday
of November y 19 92

Frank 8. Ernest
Notary Public
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-Division Eight

FINALlENGINEERING

Before termination of the engineer’s or architect’s agreement can be
arranged and prior to the release of retainage, there are certain items of
wvork which must be completed. These requirements relate to survey monuments,
the submittal of. complete as-built dravings and the final disposition of
contract records. Bach of these subjects 1s discussed in the followving
sections.
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SECTION XXTII
MONUMENTATION

General, The engineer shall have on staff, or separately engage, a
licensed land surveyor in responsible charge of setting land boundaries and
for physically checking right-of-way monuments and centerline monuments for
the widened facility. All monuments are to be coordinated to the New Jersey
Plane Coordinate System. :

The licensed land surveyor shall sign the title sheet of all contract
" plans ~vhere the contract includes the placement of right-of~vay or centerline
monuments with a notation to the effect that the monuments vere checked under
the direction of the licénsed .surveyor.

All monuments shall be accurately staked to the nearest 0.01 of a foot
and the engineer shall see that this same degree of accuracy Is maintained
vhen the contradtor sets the monument.

Right-of-¥ay Xonuments, Right-of-vay monuments shall be set flush with

the ground "level. Physical swing-tie distances to proximate faatures of
culture such as headvalls, curbs or fence corners shall be taken in the field
after the monument is set by the ‘contractoer. This information will be

incorporated into the as-built drawings under vhich the monuments vere placed.

Centerline Konuments. Centerlines shall be menumented as shown on the
contract plans but generally monuments are required to be set at all points of
curvature, points of tangency,’ and points of compound curvature.
”'Additionallyi“‘monuments‘are—generally“placed_on*Eangent5‘ahd*lbng*CUrves*aS‘a““““_“"
maximum interval of one thousand feet but close enough to be intervisible.

Existiﬁg Monuments, Referencing and recording of federal, state,
county or municipal government monuments is generally done by the preliminary
baseline and right-of-vay line surveys long before the construction of project

starts. Occasionally, though, the engineer will come across such monuments
during the course of construction which, Af not referenced or reset, could be
lost. Therefore, al} existing monuments encountered shall be referenced by

project baseline stationing and offset right or left and also tied to physical
features wvhich wvill not be disturbed by construction. Such references shall
be noted in field notebooks and on the as-built plans. MHonuments reset in the
field shall be referenced and tied in their ney locations.
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SECTION. XXIII S e\
RECORD DRAWINGS . \ww)(w{\ o
L L

At the end of each 3job, the engineer is required to prepare record
dravings. These are generally made as reprints of corrected contract plans.
The tr=quirements and method of preparing these as-built plans are discusssed
in detail in this Section of the manual. -

Ganeral. At the end of each job the engineer or architect is required
to prepare record dravings. These are generally made as reprints of corrected
contract plans. Record drawvings should clearly show any changes made in the
original design such as deeper cuts, wider footings, added signs, revised

drainage patterns and ‘the 1iKeé. They should alsc show the precise location of
all . important features such as electrical conduits, culvert headwvalls, fence
gates and others defined by station, offset and elevation vhere applicable.

The preparation of record drawings is required of the engineer by the
engineering agreement. They are to be delivered to the Authority before
termination of the agreemént but no later than 90 days after final inspection
of the contract. The engineer shall maintain a complete and separate set of
contract drawings, together with plan revisions, in the field office for the
sole purpose of noting record information as it accumulates during the course
of consiruction. : '

Record drawings are to provide the Authority with record dravings of
the actual construction for each contract. In general, everything shown in
the original contract should be shown on the records. Anything added,
changed, additionally detailed or refined by vorking drawings should be put on
the dravings or cross referenced in such a vay as to be readily available.

Senviraments. The specific information and the manner in which it is-

to . znown. on reccrd dravings is fully outlined in the followving paragraphs.
Format. The drawvings may be . the actual contract plan vellums or

photogfaphically reproduced copies on permanent drafting film such as mylar.
The size 1is 22" x 36" outside dimensions with a 2" border at left and a 1/2"
border on the other three sides.- The standard Turnpike title box and revision
box are also to be shown. Each draving shall be plainly stamped "Record
Drawings" in bold letters with the additional  notation "Record Drawving"
together with date in the revision box.

Chinges should be made by crossing out the original design and adding
the corrected ‘information. In all cases the original and the corrected design
should be able to be compared and identified by revision number. The only
specific exception to this requirement will be the contoured plans. these may
be revised by erasing the old contours and adding the nev to reflect the final
as-built conditions. )
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If a3 nev replacement sheet has to be made to shov the changes to a
contract sheet because of overcrovding, it should be numbered the same as the
original except that an "R" i{s (o be added after the sheet number. The
original should  be crossed out and labeled "superseded™ but is to remain in
the get. '

1f a new sheet has to be added to amend an original, the original sheet
number should - have the letter "A" added to it and the amended portion of the
vork crossed out. Designate the new sheet vith the same number and a letter
HBH.

In all cases the title sheet "Index of Drawings" should be brought up
to date. A note is to be added to the title sheet giving the total number of

sheets in the record set and also giving the number and its title of each
sheet either superseded or added.

Roadwvay. The record dravings will show all final alignment data and
coordinates together wvith permanent reference benchmark informarion. The
benchmarks vill be fully described and have physical ties shown.

Honuménts shall be described as discussed in Section VT of this
manual. . ) ;

Grading plans are to shov the final contours for the completed project
at least from right-of-vay line to -right-of-way line including original
contours where unchanged. In special cases where cross sections vere used,
they shall be corrected to show the constructed configuration. in areas where
settlement is still continuing the elevations used for final pay purpose shall
be used as final ground. Where overload removed is disposed of on the side
slopes, the final contours shall shov the final as-built condition.

. All physical features ‘such as pavenment and sho&lders, curbs, fences,
gates, delineators, guard rail, lighting standards, ete, are to reflect as-
built conditions. S -

Structuras. Actual minimum vertical clearances betwveen Turnpike
roadways and each structure and minimum horizontal distance between shoulders
and piers shall' be measured and shown on the record drawings, at each lane
line, Actual driven lengths of piles are to be shown on the pile layout
sheets. :

Structural dravings should have a reference to the shop or erection
drawvings numbers submitted for that particular structure or part of the’
structure, : -
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) Por the Authority to properly evaluate any future maintenance problems
that might develop in nev or repaired structures, it is important that the
folloving two items be included in the record drawings:

1. MHeasurements of the final positions of all shoes or
bearing devices. These should be referenced to a true
vertical line through centerline of pin for rocker
type shoes and as offsets from true centered position
for sliding plate type shoes. Clear sketches and
tabular readings vith temperature recordings are
expected for each structure.

7. Measurements of final position (opening) of all
expansion joints. Temperature readings at time of
neasurement and appropriate sketches for each
structure are expected. :

Measurements should be taken after all concrete is cast.

Drainage. The final working system should be thoroughly and plainly
shown  including all drainage structure types, elevations, locations,
construction details,. pipe, culvert, ~ditch or gutter .sizes and inverts,
underdrain and bleeder drain locations, and existing drainage incorporated in
the system. ) L

The disposition of all existing pipes or drainage structure§ should be
clearly .labeled if abandoned or removed. If abandoned in place and plugged,
the z-rual field location of pipes and plugs should be shown. T

The drainage area used for sizing cross culverts should be shown on the
plans at or near the -dinlet end of the culvert. A separate computation sheert,
8-1/2" x 11", giving the pertinent design information used to size the cross
culvert should be sent to the Authority's highvay design engineer for future
reference. It - should alsoc be noted if the culvert comes under the
jurisdiction of the Division of Water Poliey and Supply and approvals
furnished. ’ ' : ' :

Utilities. As-built revisions to the plans should shov in thelir actual
location all utilities within the area encompassed by the contract as of its
date of completion. .

All utilities- should be clearly labeled to indicate what ‘they are, to
vhom they belong, and under vhat "contract number or utility order number
installation‘er other vork was done.

The disposition of Qlé.existing utility lines shoén should be noted if

ramoved or abandoned. Utility lines abandoned in place should be accurately
field located and labeled.
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Signs.

The folloving note shall be placed on all record dravings for
slgn structures: ‘ _

"Prior to the installation of any future signs on any sign structures,
a check must be made of the entire existing Iinstallation including details to
determine the stress conditions induced by the additional loads."
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Division HNine

RESOLUTIONS & DISPOSITIONS

SECTION XOV
REVIEV OF CONTRACT CLATIMS

Policy on Claims., Formal procedures governing the presentation and
setermination of a claim have bean -formulated by the Authority. This
section of the manual defines a contract claim and explains the policy for
the guidance of all section engineers and architects.

In. general, a .claim 13 a petition for reconsideration of a
contractor’s invoice that has been previously rejected -at one of the
engineering levels. Thus, an ditem of extra cost submitted by the
contractor which the section engineer feels is not justified may, 2t the
contractor’'s option, be resubmitted as a claim. Or an item of extra cost
recommended by change order from thé section engineer and subsequently
rejected by the General Consultant or the Turnpike staff may be resubmitted
.as_a claim.. :

In addition, there are sometimes items of extra costs (such as wmay
be occagioned by delays), vhich are so complex or so interrelated vith the
vork of others that the engineer may wish to defer judgment before
responding to the captractor. Such a situation would also be handled by a
claim. For the most part, extraordinary costs of any kind such as "premium
time," "loss of efficiency,“3"ingreased‘dve:head," and the like would be
handled as claims rather than routine change orders. '

. No more than one claim should be filed on any one contract, although
it may 4nclude a number of sub-claims or items. Claims should be bound

{staples are satisfactory) and submitted by the contractor in quadruplicate -
to the Chief Engineer. - )
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Each claim should include the folloving four elements:

l. A covering letter listing each item, a brief description of each
item, and total coést of each item, and a grand total amount of
the ¢laim. :

2. An argument by the contractor setting forth vhy he believes the
Authority is responsible for such costs. '

3. A detail cost analysis showing exactly hov the cost of each item
vas arrived at.

4. Complete supporting documents justifying all  costs for each
item, such as:

payroll records for all labor costs

foreman's or field engineer’s reports verifying all delays
« Tental agreements for all rented equipment

- invoices for all materials

- coples of correspondence or diary notations.

*t oun P

Deseription of Claim . Reviev. Vhen a claim is received from a
contractor, the Chief Engineer vill ‘acknovledge same and sand three copies
to the General Comsultant. The General Consultant vill tlen forvard tvo
coplas to the engineer with 73 request for review, ‘comment and
recommendation. '

The reviev should be made in detail and include a check of all
arithmetic, a comparison of all supporting documents with the engineer’s
own  records and 4’ commentary on the contractor’s argument. Engineers are
‘free to meetr with the contractor and request further information and
documentation but are not authorized to offer any compromise or settlement

whatsoever, and should not discuss their recommendartion or opinijons.

Upon completion, the engineer should send tvo -bound copies of his
review to the General Consultant along with a vorking . copy - of the
contractor’s claim. The reviev should include all of the elements in steps-
1. 2 and 3 above along with supperting documents. from the engineer’'s own
files such as progress schedules, correspondence, inspector’s reports, ete.

The engineer should also_include_a_presentation_of,any_and,all_credilsﬁand__—;mg—w_;

counter-claims .that might be cutstanding against the contractor.
Counter-claims include failing to vork in a prescribed sequence so as to
cause delays to other contractors. :

Payment for Raviev. The englneer vill also be asked to submit an
estimated time ‘schedule to review immediately after receiving the claim.
If, 1in the opinion of the engineer, the Cost to reviev is beyond. the szope
of the engineering agreement, then this should be so stated along vith an
estimate of the cost. to review for which reimbursement vill be sought.
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Generally, it is the responsibility of the engineer or architect to
reviev claims submitted within and during the period covered by the
agreement of the engineer or architect. The Authority. may elect to engage
the engineer or architect to review a contract claim submitted subsequent
to the termination of agreement,

Form o©! Release. After the Authority has concluded its reviev ¢f a

*y any consideration wvhich may be due the contractor is handled by

..»ge order and final payment certificate. In addition to the usual line

item entry 'on the change order, a special release is to be included on the
face of the change order. The form of this release is as follows:

"In consideration of the above settlement (and *time
extension)*, which 1is hereby granted by the Authority to the
Contractor on Contract __» the Contractor does covenant and
agree and by execution of this change order that he hereby.
releases and discharges the Authority, its agents, servants
and employees. from any and all liabilities for additional
monies for any reason vhatsoever under the subject Contract."

*Include only if applicable.

Credit Lisrt. It is the responsibility of each engineer or architect
to maintain a <credit 1list for each contract under his control. A
credit list can best be defined as a daily or weekly compilation of
minor revisions to the plans or specifications allowed the contractor
to facilitate his construction operations and * that may result in’
savings of time or money to him. Such a list will be of great value
to the Autheority if it becomes necessary to evaluate a final
settlement of contract Qlaims¢___;The__list_is_also-of_vaiue-tofthe—~f~—~vfff~

engineer for bargaining purposes vhen and if the contractor requests
payment for minor work performed by him that he feels varrants extra
money.

- It 1s necessary to keep this 1list up to date and to review it
periodically vith the General Consultants. :
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