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QUALI TY ASSURANCE REPRESENTATI VE*S GUI DE
FOREWORD

This guide is one of four volumes reprinted with revisions
fromguides first published in 1964. The reason for their
exi stence and continuance is to provide construction
representatives, those with quality control/quality assurance
responsibilities, a reliable checklist type reference for each
phase of construction.

Quality Assurance/ Quality Control (QN QC) representatives
will find the information useful and appropriate for their roles
of assuring and controlling construction quality in accordance
with the plans and specifications. The guide will, therefore,
becorme a val uabl e reference when inplenenting project plans and
specifications. Their contents will also help refresh the nmenory
of experience, training, and good ol d common sense. The
application of sound know edge together with a proper sense of
responsi bility and use of authority will result in meaningful
deci si on naking, a factor considered essential for effective
qual ity assurance/quality control. The objective is to produce
quality products for our customers worldw de.

FOR THE COMVANDER:

Wien Huntr————

M LTON HUNTER
Col onel, Corps of Engineers
Chi ef of Staff

This Volune 1 of EP 415-1-261 supersedes Vol une 1 EP 415-1-261,
Novenber 1981
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CHAPTER 1A
GENERAL | NFORVATI ON

1A-01. | NTRODUCTI ON

As Quality Assurance and Quality Control Representatives
(QN¥ QC), you should be thoroughly fanmiliar with all the provisions
of the contract docunents, including submttals. Plans and
speci fications should include all revisions, changes, and
amendnents. | n addition, you should be thoroughly famliar with
the administrative policies of your supervisors. The general
requirenents for quality control and quality assurance are given
in paragraph 1A-04, Quality Control and Quality Assurance.

1A-02. RESPONSIBILITY

Quality Assurance/ Quality Control Representatives have
different responsibilities and authorities, dependent upon the
organi zati onal set—dp under which they work and upon their own
capabilities. Each Q¥ QC, however, needs to know the part he has
in the organi zation, and should have or obtain clear and precise
answers to the foll owi ng questions:

a. Do | understand the inportance of ny responsibility for
the highest quality construction?

b. Do I have the technical know edge, tact and good
judgment to effectively performny quality assurance duties?

c. Dol fully understand the extent of ny responsibilities?
Ask yoursel f:

(1) Have | accepted all of ny responsibilities?
(2) Have | overlooked any of ny potentialities?
(3) WII | use ny authority tactfully?

(4) Do | understand ny supervisor*s expectations with
respect to ny responsibilities?

(5) Am| aware of ny responsibility to record in ny daily
report all verbal instructions given and received?

1A-03. AUTHORITY

a. Make sure you know the extent of your authority. Your
authority constantly involves the requirement that work be
acconpl i shed in accordance with the contract plans and spec-
ifications. At times inplenenting this authority requires advice
and assi stance.

b. Check with your supervisor on policies with respect to
your authority to stop contractor operations for such things as
safety violations as well as construction deficiencies.

1A-04. QUALITY CONTROL AND QUALITY ASSURANCE

a. Contractors* Quality Control (CQC) is a requirement in
all Corps of Engineers construction contracts. Quality

1A-1
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Assurance is that function which is provided by the
representatives of the contracting officers in the Construction
Di vi sions supervision and adm ni stration of the contract.

b. The quality assurance role is to be able to assure the
Contracting Oficer, and through himthe owner, that the quality
requi renents of the contract have been satisfied.

c. Contractor Quality Control requires that the contractor
i npl ement the programand use its provisions daily to control
quality of the work.

d. Effective CQC requires a serious and concentrated effort
on the part of the supervisory and inspection personnel.

e. Contract requirenents provide the tools for the
acconpl i shnent of the goals, as follows

(1) OQC personnel are described as to education,
experience, and capability.

(2) Before start of construction, the Resident Engineer
shal | conduct a Mutual Understanding Meeting with the contractor
and di scuss the contractor*s quality control system Construction
start will be delayed until after the Mitual Understandi ng Meeting
and subnittal /acceptance of at |east the interimCQC plan. The CQC
plan will be viewed with a critical eye. The QA Representative
w Il assure that the CQC Plan and actual OQC staffing are
sufficient to obtain the quality of construction designed in the
contract plans and specifications. Quality assurance nonitors and
confirms quality, but quality control nust provide it.

(3) Preparatory Phase Meetings. These CQC held (QAR
Attended) neetings will be held before each definable feature of
work to ensure that the docunentation is conplete, nmaterials are
on hand, and the people who are to performthe work understand
what they need to know about the feature of work. Both the
contract specifications and those referenced in the contract
specifications nust be in the Contractor*s |library and avail able
to the CQC inspectors. For instance, the welding specifications
will depend entirely on the Anerican Wl ding Society (AWB)
Specifications for all requirements. If CQC does not have the AWS
speci fications, the CQC cannot know or enforce these provisions.
QA personnel can be helpful to the CQCin obtaining referenced
specifications. The contractor*s job hazard analysis plan for the
particular work itemon the agenda nust be reviewed at this tinme

(4) lnitial Inspections. These CQC QA i nspections nust be
conducted in a tinmely manner at begi nning of a definable feature
of work. A check of the prelimnary work will determ ne Wether or
not the Contractor, through his CQC organization and the craftsnen
i nvol ved, thoroughly understands and is capabl e of acconpli shing
the work as specified. Safety, using the Job Hazard Anal ysis plan,
is al so checked for proper inplenentation at this tine.

(5) Followdp Inspections. These inspections, also
conducted by the Contractor*s quality control staff, occur daily
when work is in progress and are for the purpose of assuring that
the controls established in the earlier phases of inspection
continue to provide work which conforms to the contract
requirenments. Mst of the conmments in both the CQC and QA daily
reports result fromthese inspections.

1A-2
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f. Inall projects there is work that is ‘cut and cover?*,
that is, work that cannot be inspected “after the fact*. This
includes concrete, where the size, nunber and |ocation of
reinforcing steel cannot be readily determ ned after the concrete
is placed. Mdst of the underground utilities cannot be inspected
after covering. Work of this nature nmust be closely controlled and
noni t or ed.

g. A disadvantage with the systemarises fromthe fact that
CQC personnel, as enpl oyees of the contractor, are unlikely to
readily take actions which will result in delay and expense to the
contractor for the sake of quality. If concrete is to be placed
with a maxi numslunp of 2", it is unlikely that a load with 4" or
6" slunmp will be rejected. If roofing bitumnous material is
overheated, it is unlikely that it will be rejected. The
defici enci es occasi oned by these conditions may becone | atent
defects reveal ed | ong after any possible contractor liability can
be enforced.

h. The foregoing situations may occur and the Corps
representative responsible for quality assurance has a vital role
in assuring that these and simlar situations do not occur.
Responsi bility for conpliance should not be left wholly to the
contractor.

i. As a Quality Assurance representative nust closely
nmoni tor the CQC programto assure that the 3-phase control system
is being correctly perforned and that the contractor is
effectively controlling all operations. In the event that CQC
personnel are not capable and/or are not inspecting properly, your
supervi sor should be notified i mediately, with a viewto
correcting performance by using one or nore of the enforcenent
tools provided for in the contract. Your records and reports wll
docunent all facts.

1A-05. PLANS AND SPECI FI CATI ONS

a. Make a thorough review of plans and specifications
during bidding period.

(1) watch for om ssions.

(2) Wwatch for discrepanci es between plans and
speci ficati ons.

(3) Check plans and specifications agai nst requirenents
wi th which you have had problens with on simlar jobs.

(4) Conpare el evations, grades and details shown on pl ans
as existing, wth those at the actual site.

(5) Report all errors, om ssions, discrepancies, and
deficiencies to your supervisor.

b. Al ways keep a posted and narked up set of plans and
speci fications convenient for ready reference.

c. Make sure that the contractor has this sane information.

d. Anticipate contractor*s operations by review ng the
pl ans and specifications for each operation before it begins.
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(1) Discuss contract requirenents in each Preparatory Phase
Meeting with the contractor before each operation begins.

(2) H ghlight and/or nake notes of those provisions which
need special attention, such as:

(a) Unusual requirenents.
(b) Those which other contractors have overl ooked.
(c) Repetitive deficiencies.

e. Use the checklists in these guides to help find
significant itens in the plans and specifications.

1A-06. SHOP DRAW NGS

a. Review designer*s prepared contractor submttal
register, plans, and specifications. Check submttal register for
inclusion of all shop draw ngs required including | ayouts of
equi prent, equi pnent roons, etc.

b. The contractor is required to enter his data onto the
subnmittal register and subnit it to the contracting officer.
Conpare this submttal with your check Iist.

c. The contractor is required to periodically update the
subnmittal register.

d. Make continual checks of the submittal register to avoid
untinmely and onitted subnmttals so as to avoid delay of
construction.

e. Conpare the shop drawi ngs to the contract requirenents
and report apparent differences to your supervisor. (Approved shop
drawi ngs do not constitute a waiver of a contract requirenent.)

f. Make sure each detail on the shop drawing is clearly
under st ood.

The contractor nust nmake note on his submttal of itemns
whi ch deviate fromcontract requirenents.

h. Check material being installed against the approved shop
drawing. (If the contractor installs unapproved material, inform
himin witing that the material, if not subsequently approved,
will be renpbved at his expense.)

1A-07. QUALITY ASSURANCE REPORT

a. Prepare a conplete and accurate daily report, using ENG
Form 2538-2. Check for inclusion of the follow ng:

(1) Conditions —weather, noisture, soil conditions, etc.
(Not e when and how adverse condition hanpered or shut down a
contractor*s operation).

(2) Activities —work phases, including |ocations (include
description of each activity and the inspection phase, i.e.,
Preparatory, Initial, Followup).
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(3) Controversial matters —disputes, questionable itens,
etc. (Also, note if they were settled and, if so, how they were
settled.

(4) Deficiencies and violations —description, |ocation and
corrective action.

(5) Instructions given and received - identify recipient
and source.

(6) Progress information - report all delays, action taken
or action contenpl at ed.

(7) Equi pnent —report arrival and departure of each major
itemof equi pnent by manufacturer, nodel, serial nunber and
capacity: report equipnent in use and idle equipnent.

(8) Reports —nmake sure quality assurance reports are
identified, dated and signed.

b. Do not repeat, in the QA daily reports, itens that have
al ready been listed on the CQC daily reports.

c. Check the CQC daily report each day for accuracy and to
assure that instructions received are noted. Effectiveness of the
CQC i nspections reported nust be checked during the job site
visit.

1A-08. PRE- CONSTRUCTI ON CONFERENCE

a. Wien possible, both the Quality Assurance Representative
and the Quality Control System Manager should attend this
conf erence.

b. Mnutes of the conference should be avail able to each of
the quality assurance/quality control representatives assigned.

c. The subject of the proposed Quality Control Plan shoul d
be wel | docunent ed.

1A-09. EQUI PMENT PROPOSAL

a. Does equi pnent proposed by the contractor have CO
approval (nore applicable to civil works projects)?

b. Certain equipnment requires a safety test or check before
initial operation at the site.

c. Some equi pnent requires a permt or |icense before use.
1A-10. CLAIMS

a. Always be alert to possible clainms or matters of
possi bl e di spute.

b. Wen you discover that a claimor dispute is in the
maki ng, notify your supervisor and record all facts in your
quality assurance (Q¥ QC) daily reports.

c. Make sure that adequate and accurate records of facts,
materials, labor and equi pnent associated with the claimor
dispute are on file.
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d. Situation photographs nay be appropriate to suppl ement
the record.

e. Dffering site conditions may be cause for claim—
contractor nust notify COin witing before disturbing conditions.

1A-11. PROGRESS SCHEDULES

a. Render any necessary assistance to the contractor for
his preparation of initial and revised progress schedul es.

b. Encourage contractor to subnit tinely updates.

c. Be famliar with the approved progress schedul e and
carefully watch for any slippage in progress.

d. Anticipate sl ow downs and del ays affecting progress.

e. Pronptly report to your supervisor and record in the
daily Q¥ QC reports, all indications of any slippage in progress.

f. Wen construction falls behind schedule, carefully
exani ne the construction operations for ways progress can be
i nproved.

g. Be very careful not to direct or dictate the
contractor*s operation (the CO may want to direct the contractor
to take steps to inprove his progress).

h. Keep infornmed of the required contract conpletion date
and know t he advance notice required by higher authorities for
pre-final and final inspections.

1A-12. LABOR ENFORCEMENT

a. Keep inforned of the | abor provisions of the contracts
on whi ch you are worKki ng.

b. Always avoid taking part in any |abor disputes.

c. Pronptly informyour supervisor of any |abor problens
and di sputes.

d. Check that anti-discrinmination posters and m ni mum wage
rates are kept in a conspicuous place.

a. Assist office personnel in assuring that:
(1) The man-hours worked are accurately shown on payrolls.

(2) Payrolls are required weekly from each subcontractor
who wor ked on the job.

(3) Each |l aborer and each nmachine is classified in accord-
ance with the particular work function.

f. Make spot checks with contractor*s enpl oyees to verify
that at |east mninumwage rates are being paid for the work
cl assification being perforned.
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1A-13. STORAGE OF MATERIALS

a. Check to see that adequate space is available for the
contractor*s operations and storage areas.

b. Check that approval has been obtained for tenporary
sheds, buildings, etc., which the contractor proposes to install.

c. See that material and equi pnent are properly stored and
prot ect ed.

d. Make sure that safety requirenents, especially in the
storage of flamabl e or explosive materials, are adhered to.

e. Make sure that tenporary structures are secured agai nst
wi nd danage.

f. Assure that the necessary heating and ventilating are
provi ded.

1A-14. CONTRACTOR*S PAYMENT ESTI MATES

a. Check specifications for nmethod of neasurenent and
paynment for each itemof work to be acconplished.

b. Be famliar with schedul es of prices and nethods of
nmeasurenment and paynent.

c. Assist the Ofice Engineer in preparation of partial pay
estimates.

(1) Make tinely neasurenments of work conpl eted and wor k
acconpl i shed each pay period. It is usually a good idea to seek
contractor*s concurrence.

(2) Keep orderly, neat and accurate records of measure-
nments.

d. Check material on hand for which payment is being nmade
for:

(1) Fair market value of materials.
(2) Conformance with contract requirenments (see subnmittal)
(3) Proper storage and protection.

(4) Reduction in quantity by amount of naterial placed in
the work.

e. Be alert to all increases or decreases in quantity of
work shown on the unit price schedul es.

(1) Make as accurate an estinmate as possible of variations
in quantities.

(2) Report these variations in quantities pronptly to your
super vi sor.
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1A-15. DEFENSE MATERI ALS SYSTEM

On applicable contracts check to see that the contractor is
abi ding by the rules of the Defense Materials System

a. |Is the contractor correctly rating all orders, and are
they certified and dated?

b. Is the prom sed delivery date noted on the orders?

c. Does the order give conplete infornmation which will
enabl e a person to precisely identify the order and processing
channel ?

1A-16. R GATS- OF- WAY

Check that all rights-of-way are obtained prior to entrance
on property.

a. Require witten evidence if contractor-obtained.
b. Check contract provisions if Government—ebt ai ned.

c. Knowthe lints of rights-of-way and | ocations of bench-
marks that may be used to deternine |ocation and el evati ons.

1A-17. PHOTOGRAPHS.

a. If allowable, check for photographs of:

(1) Views of mmjor construction projected during various
stages of progress.

(2) Materials or construction related to changed con-
ditions, clainms, or potential clains.

(3) Work in place for which renoval has been ordered
because of nonconpliance with plans and specifications.

(4) Construction in which unusual difficulties have been
overcome or where the subject is of technical interest.

(5) New net hods of construction.

(6) property or naterial danages.

(7) Energency conditions and safety violations.
(8) Accident scenes.

(9) Defective work.

b. Check that each picture taken is conpletely described,
identified, and dated.

1A-18. RECORD DRAW NGS

a. The contractor*s Record Drawi ngs shoul d be reviewed
nmonthly by the Resident Engineer*s staff to ensure they are
correct.

b. Ensure that as soon as a change or addition is made in
construction it is noted on the Record Draw ng.

1A-8
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c. See that the following itenms are considered in the
changes for Record Draw ngs:

(1) Size, type, and location of existing and new utility
l'ines.

(2) Layout and schematic drawi ngs of electrical circuits
and pi pi ng.

(3) Dinensions and details transferred from shop draw ngs.

(4) Verification of alignment, cross section, and |ayout of
ear t hwor k.

(5) Actual locations of anchors, construction and control
joints. etc. in concrete, where they are different fromthose
shown on contract drawi ngs.

(6) Changes in location of equi pnent and architectural
features.

(7) COross out such words, phrases and details for optional
or equal requirenents and list or detail specifically the itens
provi ded.

1A-19. TRANSFER OF CONSTRUCTI ON

The following records and naterials will be needed for
transfer of the construction facilities to the Using Service. They
nust be obtai ned and accounted for.

a. Record of Property —Nane, nmake, and nodel nunber of
each pi ece of equipnent.

b. Al equipnent test records.
c. Approved shop drawi ngs.
d. Qperating and mai ntenance instructions.
e. Spare parts and tools.
f. Keys.
g. Quarantees with required contact and expiration date.
h. Record Draw ngs.
1A-20. QUALITY ASSURANCE/ QUALITY CONTROL

Renenber that QAN QC responsibilities begin at the inception
of construction and ends only with the final acceptance by the
user. Proper QN QC verifies what has been done as well as what may
have been left out.

1A-21. SAFETY

a. The provisions of EM 385-1-1, Safety and Health
Requi renents Manual ,* which are incorporated into the contract,
must be rigidly enforced. This enforcenent is as inportant as any
duty of the Quality Assurance Representative.
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b. A good Q¥ QC technique to followdaily is to fully
assess the unit of work or operation for safety conpliance before
proceeding with Q¥ QC for the technical conpliance.

c. Be fanmiliar with the contractor*s accident prevention
programand in particular the job hazard anal ysis plans. These
pl ans shoul d be di scussed in the Preparatory Meeting and checked
for inplementation during the Initial Inspection Meeting.

d. Applicable Cccupational Safety and Health Act (COSHA)
requirenents are included in EM 385-1-1.

1A-10
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CHAPTER 1B

LAYOUT AND QUANTI TY SURVEYS

1B-01. GENERAL LAYQUT

It is the responsibility of the Government to establish, at
the site, base lines and bench marks necessary to conpletely |ay
out the work. The contractor is required to utilize these
established points to performthe necessary survey to execute his
wor k.

a. Ascertain that the Government —established points have
been found, and that they are nmaintai ned and preserved by the
contractor.

b. Ensure that the contractor utilizes these Covernnent
poi nts and establishes additional prints as necessary to have
conpl ete control over the layout of his job.

c. See that the contractor*s |layout work is accurately
performed and that conplete notes are naintained.

d. Ensure that adequate stakes and tenpl ates are provided
and nai ntai ned by the contractor, and that they are clearly
mar ked.

e. Continually check the contractor*s lines and grades of
wor k bei ng acconpl i shed.

1B-02. LAYQUT PROCEDURES

a. Ceneral

The required order of accuracy of the l|ayout surveys, if
not stated in the specifications, nmust be established at the
outset of the work, usually by the Resident Engineer or higher
authority. Remenber, as a general rule, the layout surveys nust be
made with sufficient accuracy that the construction which follows
can be held within the specified tol erances. For exanple, if the
specifications require a wall to be constructed within % -inch of
the location shown on the drawi ngs, the work line laid out by the
survey party will have to be correctly located within a nuch
smal l er margi n of accuracy, say 1/8-inch or 1/16-inch, to | eave
room for normal variations which nmust be expected in the
construction work. On the other hand, the specified tolerances for
the surface of a heavy rock fill mght be 1-inch above and 6
i nches bel ow grade, in which case an error of as nuch as an inch
in the layout would not cause problens.

b. Deviations from Pl ans

Shoul d it appear necessary or desirable to change the
location or dinensions of any part of the work to fit existing
work or adjacent work under another contract (in order to take
advant age of nore favorable terrain or to rectify an error in the
drawi ngs or for any other reason) , report the circunstances
pronptly to your supervisor.
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1B.-03. QUANTITY SURVEYS

a. Ceneral

The Governnent is usually responsible for the original and
final survey and for the conpilation of quantities of work per-
formed or finally in place where estimted quantities are included
in the unit price schedule. Quantities of certain nmaterials and
equi prent are required for installed equipment property records
for the owner.

b. Controls

Wherever practicable, cross-section work should be tied
into the same horizontal and vertical controls used for the
construction layout. If it is found necessary to establish an
i ndependent base |ine and/or bench mark with an assumed el evation
as mght be the case when cross-sectioning a borrow area renote
fromthe construction site, these controls nust be |ocated so as
to preclude the possibility of losing them Alternatively they
must be tied in by careful horizontal and vertical neasurenents to
a sufficient nunber of safely located reference points to insure
that the controls can be re-established in the event of
di st urbance

Cc. lnstrunments and Equi pnent

(1) Are all instruments and equi pnent (used in making
nmeasurenents) of a type and quality such that they are capabl e of
mai ntai ning the required degree of accuracy?

(2) Have levels and transits been checked before starting
work, to ensure they are in adjustnent?

(3) Are they checked periodically during the course of the
work and readj usted as necessary?

(4) Are adjustnents necessary at frequent intervals? This
may indicate that an instrument is not in an acceptable condition
for the work to be done

(5) Are tapes and rods checked for accuracy before starting
wor k?

(6) Are tapes and rods checked during the course of the
work for danage or wear? Do not pernit the use of tapes or rods
whi ch have been worn or damaged to such an extent that correction
factors nmust be applied to neasurenents taken with them

d. Measuring Procedures

(1) General - Such itenms as orientation of the cross-
section base line, frequency (spacing) of cross-sections and
i ndi vidual shots, accuracy of tape and rod readings for individua
shots and required degree of precision in orienting the cross-
sections perpendicular to the base line, all depend upon
irregularity of the terrain, shape of the excavation, fill, or
ot her volune to be neasured, and upon the unit prices of the
paynment itenms involved. These standards nust be established at
the outset of the work, usually by the Resident Engineer or
hi gher authority
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(2) Checking
(a) Is leveling checked by closing on bench marks?

(b) Are distances checked at the end of each cross-section
by taping into an auxiliary parallel base line or by conparison
with the adjacent cross-section?

(3) Oross-sections

(a) Have specifications been reviewed and |ist nmade of all
paynment items for which surveys will be needed to neasure
quantities?

(b) Are cross-sections extended far enough to include the
"catch points" of excavation and fill slopes, w th generous
al | onances for over-excavation?

(c) Are sufficient internediate cross-sections being taken
to catch abrupt changes in slope of terrain?

(d) Are plans referred to frequently enough to insure that
cross-sections are taken where needed to show conditions at
changes in alignnent and to show shape and grade of work?

(e) Is a chart or marked draw ng bei ng naintained to show
the relative locations of cross-sections taken, to show the work
in progress, and to insure that cross-sections will be taken in
advance of the work?

(f) As cross-sections are taken the QA Rep nust be alert to
all instances where actual conditions differ fromthose shown on
the drawi ngs. Exanpl es: G ound surface higher or |ower than
i ndi cated; boul ders or |edge rock occurring at |ocations or
elevations different fromthose indicated; evidence of ground
wat er at |ocations not indicated; underground or overhead
utilities not shown on the drawi ngs. Report the existence of any
of these conditions pronptly to your supervisor. They may indicate
future overruns or underruns in contract paynment quantities, or
troubl esome clains by the contractor on account of “differing site
conditions.” Early awareness of these conditions gives the
Cover nrent maxi num opportunity to study possible design changes to
avoid or nminimze extra expense.

(4) Recording

(a) Are all quantity neasurenents accurately and neatly
recorded in an orderly manner in one binder, if possible?

(b) I's the record such that anyone at a later date will be
able to readily and understandably re-eval uate or exanine all
nmeasur enents and conput ations?
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CHAPTER 2A
CLEARI NG AND GRUBBI NG

2A-01. PRE- CONSTRUCTI ON ACTI ONS

a. Extent of dearing. Gubbing, and Disposal Wrk

Check by a thorough review of the contract plans, specifi-
cations, and by reconnai ssance of the area. Check permt
restrictions and right s—ef —ay.

b. Contractor*s Schedule of Operations

Schedul e of operations shall be obtained and studied.
c. Wrk Lints

(1) Determine whether limts have been established in
agreenent with plans and specifications.

(2) Ensure that area to be cleared and grubbed is clearly
mar ked.

(3) Check the cut-off elevations.
(4) Check depth and size of roots to be renoved.

(5) Assure that nonunents, narkers, special trees are
properly protected.

d. Acquisition of Land or Easenents

(1) Do not pernit contractor to enter any |and where
easenents have not been received or when satisfactory agreenment to
enter has not been nade.

(2) Determne fromyour supervisor that the rights-of-way
are avail able for construction.

e. Safety of Personnel and Equi prent

(1) ldentify and post existing and potential hazards,
i ncl udi ng poi son oak, poison ivy, and poi son sunac.

(2) Be sure that First Aid Stations are clearly marked and
that signs are posted show ng | ocation of the station.

(3) Check the contractor*s accident prevention plan for
each particul ar phase of operation before each phase begins.

(4) Check personal protective equiprent; hard hats, gloves,
snake- proof |eggings, etc.

(5) Inspect equiprent for fire protection, guarding of
noving parts and pinch points.

f. Existing Power lines and Gther Wilities

Not e whet her they are properly posted, protected, relo-
cated, or renoved as required.

2A-1
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g. Wrk Requirenents

(1) Know the requirenents for the different areas.

(2) Check the terrain, soil conditions and grow h.

(3) Assure that contractor has proper controls for erosion
and drai nage, noise and air pollution. Ensure that Environnental
Protection Plan, if required, has been approved.

2A-02. CLEARING

a. Swanpi ng
(1) Check renoval of underbrush, vines, and snall trees
that will interfere with felling operations.

(2) Determne the nunber and spacing of worknen in the area
engaged in hand cl earing work (brush hook and axe operations) to
insure safe working conditions.

(3) Inspect the operation of equipnent (power saws, dozers,
etc.) for sufficient clearance.

(4) Check protective devices and warning signals of equip-
ment and operators.

(5) Establish that the piling of swanped material does not
interfere with felling and | oggi ng operations.

b. Felling
(1) Check tree-clinbing equipnent.

(2) Note any leaning trees, hollow trees, snags or |odged
linbs that may cause trouble during felling operations.

(3) Mark and protect trees to be left standing.
(a) Check trimmng of trees to be left standing.

(b) Use approved tree wound paint on scars 1-1/2 inches in
di aneter and larger, caused by falling tinber.

(c) If a tree surgeon is required, consult your supervisor.
(4) Ensure that felled trees are kept inside work limts.
(5) Check rig for topping.
(6) Determine that workmen are kept properly positioned,
within sight or hearing range during tree felling operations.
I nsist on overhead protection for bull dozer operators.

(7) Check felling methods when such hazards exist as
sl opes, slippery terrain, rock, or outcrops.

(a) Check undercutting and wedgi ng.

(b) Inspect the condition of such equi pnent as axes,
crosscut saws, power saws, dozers and wi nches.

2A-2
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(c) Prevent damage to trees to be left standing , existing
structures, and/or structures under construction.

C. Decki ng (Stacki ng)
(1) ldentify marketabl e | ogs.

(2) Inspect hand and power equi pnent used for bucking
operations and the protective equi pment required for operators.

(3) Check stacking nmethods for pile locations, distribution
of brush and logs in pile, conpaction of pile, and type of
decki ng. Locate pil es above high water I|evel.

d. Logai n
(1) Check loading and haul i ng equi prent.
(2) Check protective devices and warning signals.

(3) Check access and haul roads for bridge and road limts,
cl earances, steep grades and hairpin turns.

(4) Check dunping operations.
2A-03. GRUBBING
a. (Observe renoval depths of all stunps and matted roots.

b. Det er mi ne maxi num si ze of roots and other naterials
that may renmain in the area.

c. Check nethod of measurenent and paynent.
d. Cut stunps to ground level in revetnent areas.

e. See that depressions fromgrubbing are properly filled
and conpact ed.

f. I nspect operation of equipnent.

g. Insure that blasting procedures for stunp renoval are
in accordance with approved nethods listed in the Safety and
Heal t h Requi renents Manual .

h. Check specified linmts of grubbing areas.
2A-064. DI SPCSAL

Det erm ne the disposal requirenents and insist that the
operation closely follows the clearing.

a. Check disposal of unsal vageable naterial. Debris nust
not enter waterways.

b.  Check piling and disposal equiprent and procedure and
the operators* protective devices.

c. Check arrangenents nade by the contractor for piling
and storage of clearing debris on private |ands.

(1) Check that the contractor has a signed letter fromthe
owner acknow edgi ng arrangenents nade. Get a copy for files.

2A-3
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(2) Report to your supervisor any unwarranted entry by the
contractor or unauthorized disposal of naterial on privatel y—
owned | ands.

d. Locate debris areas above high water flow |ines.

e. (oserve | ocation, nunber and size of piles.

f. Check local fire district, county, state, Environnental
Protection Agency, and US Forest Service Regul ations prior to
bur ni ng.

(1) Location and size of piles.

(2) Time of year burning is permtted.

(3) Standby equi prent required.

g. Assure that burning is not allowed in areas where it
nmi ght cause danmge to existing structures, construction in
progress, trees, and other vegetation.

h.  Check burning schedule for interference with other
operations.

i. Det ermne the kind and usage of fire kindling
materi al s.

j. Conplete decking prior to the start of any burning
operations.

k. Do not permt burning in high winds.
l. Requi re constant attendance of burning operations.

m  Check suitability and safety of operations for periodic
bunchi ng of deck materials during burning.

n. Ensure that fire fighting equi pnent and personnel are
suppl i ed by the contractor.

0. Ensure burning is conplete. Reduce materials to ashes.

p. Provide that no burning is pernmitted on the surface of
revetments, roads, or existing rock or gravel-type construction.

2A-05. CLEAN-UP

Thor oughly check final cleanup.

2A-4
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CHAPTER 2B
EARTHWORK

2B-01. GENERAL

a. Scope

Thi s chapter covers enbanknents, grading and preparation of
subgrade for roadways, railroads and other earthwork structures of
simlar nature plus excavation, filling and backfilling for
bui I di ng construction.

b. Survey and Soils Control

(1) A survey crewis generally assigned to conduct surveys
or to check contractor*s surveys. Soils testing is usually
perfornmed by project |aboratory personnel or by approved
commerci al |aboratory.

(2) The Quality Assurance Representative nornally will not
physically perform surveys or soil testing. However, he nust be
famliar with surveys and soil testing to determ ne that job
requirenents are nmet as the work progresses, and to nmake sure that
the surveying and testing is appropriately performed as required.
He should record tests made and any action taken as a result of
the tests.

(3) Confer with your supervisor, survey personnel, and
| aboratory personnel. Establish liaison so that all concerned wll
be continually infornmed of surveys and soil tests. Also arrive at
a clear understanding of the nature and scope of records, reports,
and other construction data required, as well as individual
assignments for obtaining data, and preparation and subm ssion of
reports.

c. Sanples of Material

Sanpl es of certain types of soils, such as capillary water
barrier under floor slabs and base material for roadways, are
required to be tested by the contractor prior to use in the work.
Use only tested and approved materials in the work.

d. Standards of Inspection

(1) Uniformy high quality earthwork construction is
requi red. Each step of the numerous operations involved nust be
given close and continuous attention.

(2) Several classifications of excavation and of enbanknent
materials are generally involved. Control can best be acconplished
by maintaining a chart or tabul ation of quantities and
distribution of materials.

(3) If the contractor fails to operate according to
specification requirenents or otherwise fails to operate in a
manner to produce a satisfactory end product, notify your
supervi sor and nake recommendations for appropriate action. Keep a
record of your recommendations in your daily report.

2B-1
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28-02. TOPSA L
a. Stripping
(1) Check contract requirenent for stripping of topsoil.

(2) Verify the topsoil to be stripped neets the definition
of topsoil.

(3) verify the depth of stripping of topsoil.

(4) Check the stripped topsoil is not contam nated with
subsoil, slag or cinders.

b. Stockpiling
(1) Determine location for stockpile.

(2) Ensure the stockpiling is kept neat, well-drained and
in a workable condition at all tines.

c. Spreading
(1) verify the total requirenents for topsoil. Check the

quality of topsoil neets the specifications.

(2) Check for favorable soil and weather conditions to give
beneficial results.

(3) Verify the scarifying depth of subgrade.

(4) Check the nethod and depth of placenent for even
distribution of topsoil over the area.

(5) Check the stripped topsoil to see that it is free from
stones, sticks, roots, trash or other naterial larger than
one—hal f inch in dianeter, and free fromviable plants or plant
parts.

(6) Ensure conpaction of the placed topsoil is prevented.

28-03. EXCAVATI ON

a. Earth Excavation

(1) Prior to the start of excavation operations, take pho-
tographs of the construction area, nake sure that sufficient
cross—sections are taken, and continue to take progress photo-
graphs during construction.

(2) Reviewthe log of borings to ascertain the el evation of
the water table and to deternmine if unsuitable soils are likely to
be encountered. Dewatering equi prent nay be necessary, and
di sposal for unsuitable material nust be provided.

(3) Check Post utility maps prior to the start of excava-
tion to ascertain existing lines not shown on contract drawi ngs.

(4) Evaluate materials being excavated agai nst |ogs of
borings. If differences are noted, consult your supervisor for
determ nation of action to be taken.

(5) Check that approved di sposal areas and haul roads are
used.

2B-2
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(6) Check for location of required protection to sanitary
and stormdrains, electrical cables, comunications cables and gas
l'ines subj ect to danage by heavy earth-noving equi prent.

(7) Insure the utilization of satisfactory materials from
excavat i ons.

(8) Determne noisture condition of suitable excavated
materials in advance of needs.

(9) Insist that excavation is performed in specified
sequence.

(10) Assure that drainage is provided continually as
excavati on progresses.

(a) Do not permt ponded water in any construction area.

(b) Be sure that drainage ditches are naintained free
flow ng.

(11) Insure that required tests for soil bearing
characteristics are made upon conpl etion of excavation.

(12) Coordinate planning of borrow excavation to insure
that the right materials will be avail abl e as needed for
enbankment construction, and that borrow will not be unnecessarily
used when excavated material is available.

(13) Inspect borrow pits for:

(a) Adequate stripping.

(b) Oderly renoval of materials.

(c) Satisfactory drainage.

(14) After total material renoval, check borrow pit areas
for conformance with final shaping and drai nage requirenents.

(15) Determ ne average vol ume haul ed for each type of
haul i ng equi pnent. Record daily |oad count for various
classifications of excavation when required for partial paynments.
(16) Take final cross-sections.

(17) Provide that quantity surveys are made for paynent
pur poses.

(18) Exami ne all excavating equi pment for conpliance with
Ceneral Safety Requirenents.

b. Earth Excavation - Building

(1) Check for contractor*s location, identification and
necessary protection for site utilities before operations begin.

(2) Excavated material intended for use as fill nust be
free of |inbs, stunps, roots, brush, vegetation and debris from
bui I di ng foundations, pavenents, utilities, etc.

(3) See that the foundation bearing materials agree with
the bori ngs.

2B-3
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(4) Check for the proper fill of all depressed areas or
holes. (Fill is not permtted beneath footing to correct over

excavation.)

(5) Inspect sides of excavations for safe slope (angle of
repose) or if sides are made vertical, check adequacy of required
bracing to safely retain the sides.

(6) Define provisions nade for preventing danage to
adj oi ni ng property.

(7) Qbserve nmethod of dewatering excavations and water
di sposal .

(8) Insure that footing beds in dewatered areas are not
di sturbed or softened.

(9) See that proper sequence of excavation is carried out
for conponents of the building at different elevations.

(10) Inspect footing and foundation excavations for
clearances sufficient to permt erection of forms, installation of
services and inspection.

(11) Identify corrective nethods used in cases of over-
excavat i on.

(a) Do not nodify or change established el evati ons w thout
witten approval of the Contracting Oficer.

(b) Correct over-excavation by placing approved, conpacted
backfill or concrete fill, depending on |ocation.

(c) Keep a detailed record of any such corrective work.

(12) Check provisions for preventing surface drainage into
the excavated area.

(13) See that footing drains are installed where required.

(14) Determne special instructions and/or requirenments
when excavations require use of caissons and cof f erdans.

(15) Check safety requirements for heavy equi pnent
operating close to deep excavations.

c. Soil Poisoning

(1) Check the requirenent for soil poisoning under and
around buil ding structures.

(2) Check for approval of material to be used and watch
specifically for required concentration.

(3) Check application for coverage and quantity of naterial
used.

(4) Check EPA restrictions.
d. Rock Excavation
(1) Inspect contractor*s procedures for conpliance with

proposed and/or approved plan of operation.
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(a) Drilling and blasting are the comonly used net hods for
rock excavation. However, picking, barring and wedging are used to
sone extent.

(b) Check nethods proposed for use in rock excavation for a
safe operation (see bel ow).

(2) When overburden has been renoved, and prior to rock
excavation, see that necessary surveys are nade to deternine pay
quantities.

(3) Determine conpliance with all Safety Regul ations.

(a) Carefully inspect handling, storage and use of
expl osi ves.

(b) Insure conpliance with city, county and/or state
regul ations relative to expl osi ves.

(c) Abide by provisions made for warning notices prior to
bl asting, including: curtailment of radio transm ssion, protection
at highway and railroad crossings, and warning system for
personnel .

(d) Check conpliance with restrictions on blasting near
fresh concrete.

(e) Check that requirenents for nonitoring of blasts are
bei ng carried out.

(4) Check qualifications of contractor*s supervisor,
drillers and powdermen assigned to bl asting operations.

(5) Inspect drilling and bl asting equi pnent. Do not permt
use of unsafe, workout or obsol ete equipnent.

(6) Check drilling depth, evidence of materials encountered
indrilling, water in or flowng fromholes, and indications of
seans or faults shown by drill drop or rate of drilling.

(7) Verify drilling pattern for blasting, quantity and
firing sequence of expl osives.

(8) Keep records of the quantities of explosives used.

(9) Check results of each blast, particularly as final
excavation lines and/or grades are approached.

(a) Look for overbreak, danage to adjacent features, and
safety. Drilling pattern and/or quantity of explosives should be
nodified if unsatisfactory conditions result.

(b) Qbserve and record overbreak that results from
structural weakness of rock for which payment will be made.

(c) Examine for and correct unstable rock on sides of
conpl et ed excavati on.

(d) Evaluate installation of necessary rock supports and
recheck periodically to see that they are secure.

(e) Insure conpliance with restrictions on blasting as
final grades or excavation |lines are approached.
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(f) Insofar as possible, provide that the rock is left in
an unshattered, solid condition.

(g) Inspect scaling and renoval of |oose material from
sl opes.

(h) Make sure that rock foundations are narked down to a
satisfactory bed and side wall to receive concrete.

1. Snooth sloped surfaces are to cut into rough steps or
benches. Vertical height of steps or benches should be [imted to
3 feet.

2. Smooth flat surfaces are to be roughened.

(10) Evaluate trench excavation.

(a) Determine if separate trenches are needed for water and
sewer |ines.

(b) Insure that trenches are excavated to the m ni num
requi red depth bel ow the bottom of pipe and to the required
gr adi ent .

(c) Examine for and correct unstable rock on sides of
trench.

(11) Observe the drai nage of excavated areas.

(12) Check the disposal of material fromrock excavation.
Be sure that satisfactory rock is handl ed and used as required.

(13) Inplement necessary surveys for paynent purposes.

(14) watch for the excavation of trenches too far ahead of
pi pe | aying.

(15) Make sure that the specified density is obtained when
backfilling trenches.

(16) Maintain a conplete record of all unusual conditions
encount er ed.

2B-04. FOUNDATI ON PREPARATI ON

a. Foundations QGther Than for Buildings

(1) Refer to Chapter 2A of this Quide for check itens
relative to clearing and grubbing.

(2) Qbserve depth of stripping and di sposal of stripped
material .

(3) Examine earth foundation areas for evidences of peat,
mul ch, hunus and ot her unsuitable material and renove.

(4) Inspect filling and conpacting of foundation
depr essi ons.

(5) Evaluate densities of earth foundation materials prior
to constructing enbanknent.

(6) Note drai nage of foundation area.
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(7) Assure that scarifying of earth foundation areas or
ot her procedures required to effect bond between foundation and
enbankment materials are properly enployed.

(8) Insure that rock foundations to receive inpervious fill
have all |oose rock and other foreign naterial renoved by
speci fi ed nethods.

(9) Simlarly, check rock foundations to receive concrete.

(10) Define special foundation treatnent required.

(11) Inspect marking and protection of all features that
are to remain in the construction area, such as trees, poles, and
structures.

(12) Record all cracks or faults, actual or possible, by
taking pictures and/or plot maps, calling themto your
supervi sor*s attention.

b. Building Foundations

(1) Conpare foundation conditions with conditions shown on
the drawi ngs. Report and record unusual conditions.

(2) Make note of unsuitable nmaterials in the foundation
bed. Renove unsuitable materials and backfill with suitable
materials. Keep accurate records of any such work.

(3) Review grade, snpothness, and conpaction of bottons of
excavat i ons.

(4) See that final grade for foundations in rock is
carefully excavated so as not to cause breaking or shattering.

(5) Consider the order of footing excavation. Lowest
footing areas should be placed first.

(6) Check the effectiveness of dewatering excavations. Do
not permit accunul ation of water in footing excavations.

(7) Insure that provisions are made to prevent surface
wat er fromentering excavations.

(8) Over-excavation at footings shall be filled with
concrete during footing placenent.

2B-05. EMBANKMENTS AND BACKFI LL

a. Survey Control

(1) Be fanmiliar with | ocations of CGovernnent-established
bench marks and base lines. Be sure that all control points are
protected from damage during construction.

(2) Determine that the contractor*s |ayout of work conplies
with specification requirenents.

(3) Insist that all original ground surveys necessary for
use as basis of paynent to the contractor are made in the project
area, borrow areas, etc.

(4) Assure that final surveys are nade as each phase of the
work is conpl eted.
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(5) Review el evations of all conpleted excavations and
enbankments for conpliance with specifications.

2B-05. EMBANKMENTS AND BACKFI LL

a. Survey Control

(1) Be fanmiliar with | ocations of CGovernnent-established
bench marks and base lines. Be sure that all control points are
protected from damage during construction.

(2) Determine that the contractor*s |ayout of work conplies
with specification requirenents.

(3) Insist that all original ground surveys necessary for
use as basis of paynent to the contractor are made in the project
area, borrow areas, etc.

(4) Assure that final surveys are nade as each phase of the
work is conpl eted.

(5) Review el evations of all conpleted excavations and
enbankments for conpliance with specifications.

b. Preparation

Prior to the placenent of enbanknent or backfill, check:

(1) Renoval of required vegetation, such as roots, brush,
heavy sods, heavy growth of grass, decayed vegetable matter,
rubbi sh and ot her unsuitable material.

(2) Conpaction of ground surface.

(3) Plow ng, stepping or benching of sloped surface steeper
than 1 vertical to 4 horizontal.

(4) Determine the contractor*s plans for the installation
of all drainage and drai nage structures before placing
enbankment s.

c. Haul Roads and Ranps

(1) Inspect haul road layout. Restrictions on haul road
type and haul routes may be inposed.

(2) Inspect haul road construction within an enbanknent
area and require that the sane material with the sane noisture
density relationship be used for the enbanknent.

(3) View construction ranps. Do not permit cutting through
a conpacted enbankment; construct ranps out fromthe enmbanknent.

(4) Provide that original noisture content of haul road
surfaces within permanent fill and excavation areas is maintained.

(5) Route vehicular traffic on enbanknment sections so that
conpactive effort will be uniformy distributed over the area.

(6) Insist that established roadways used for hauling are

kept clean and snmooth at all tines, and that dust is kept to a
m ni mum
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d. Ditching

(1) Maintain control of ditching operation with tinely
spot cross-sectioning, and the checking of grades, shapes and
sl opes.

(2) Area of excessive excavation should be i mediately
backfilled and conpact ed.

(3) Inspect for the conplete renoval of all roots, stunps,
rocks and foreign matter inside the excavated area.

(4) Insure the adequate di sposal of excavated material. In
no case should the naterial be left closer than 3 feet fromthe
edge of the ditch.

(5) Inspect the naintenance of the ditch. It is usually the
contractor*s responsibility to maintain ditches until final
accept ance of the work.

(6) Be sure that the excavation is carried out in such a
manner as to prevent surface water fromflowing into a trench or
ot her excavati on.

e. Enbanknents

(1) Meet classification of the soils being used for
enbankment formation. D spose of all unsuitable material rapidly
and check that it is not deposited in the enmbanknent.

(2) Evaluate contractor provided hauling and conpacting
equi prent for safety, quantity, type, and condition.

(3) Check soil noisture requirenment by determ ning workabl e
noi sture content ranges of the soils to be used and the natural
noi sture content of the soils.

(4) Scrutinize the contractor*s operations to see that full
advantage is taken of the soil*s natural noisture.

(5) Determine that adequate testing is perforned and that
results indicate that satisfactory noisture and density are
obt ai ned.

(6) Deternmine the need for wetting, drying, or mxing of
fill obtained fromexcavations or fromborrow pits. Insure that
action is taken to uniformy noisture condition the soils as
necessary in advance of needs.

(7) Note controls for spreadi ng enbanknent materi al

(a) Insure adequate m xing equi pment (such as pl ows, discs,
etc.) on site for the mixing and breaking up of material and to
provide unifornmity of noisture distribution and material.

(b) Measure lift thickness.

(c) Notice uniformty of materials and noi sture content.

(8) Note conpaction of the material and record results.
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(a) Start conpaction operations as soon as possible after
soi | has been placed and satisfactorily conditioned with the
speci fied noi sture content.

(b) Check rollers and roller coverage.

(c) Check for tearing action in roller turn areas. Reroll
area as necessary to obtain required density.

(d) Check roller action for evidences of excessive noisture
content in the soil or for evidences of exceeding the soil bearing
capacity. Soil densities should increase with an increase in the
nunber of roller passes to the point of maxi numdensity for a
fixed noi sture content.

(e) Evaluate operation of |and-manipul ated tanpi ng equi -
pnent for conplete conpaction coverage at opti mumwater content.

(f) Measure conpacted |ayer thickness.
(g) Determine uniformty of density.
(9) Check for surface drainage of each lift.

(10) Insure renoval of oversize stones, roots, and debris
fromnmaterials as they are placed.

(11) Investigate installation of required settlenment gages
and pi ezoneters.

(a) Check connections and plunbness of each section as
progressively install ed.

(b) Obtain and record readi ngs each tinme the tubes are
ext ended.

(12) Determine that required record tests are taken.
(13) GObserve final alignnent, section and grade.

(14) Seal each layer with light pneunatic equi pnent to
preserve the noisture.

(15) Scarify and wet each layer prior to placing each
succeedi ng | ayer, and check bondi ng between | ayers.

f. Backfill of Trenches and Building Excavations

(1) Analyze condition of material at bottom of trenches
and/ or excavations. Renove wet or unstable material and repl ace
with conpacted, suitable material.

(2) Evaluate material enployed for pipe bedding. A mninmm
overdepth and bedding is required for rock trench bottom

(3) Look into the shaping of pipe beds for bottom quadrant
of gravity stormand sanitary pipe. See that bell holes are being
excavated so that pipes are unifornly supported over their entire
length at the required grade. G ading should precede bell hole
excavat i on.
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(4) Check the material for plasticity, gradation, and frost
susceptibility, and see that the proper naterial is placed in the
correct section.

(5) Check width of trench bottoms for sanitary and storm
drains. Wdth should not be greater than the dinmensions specified.

(6) Examine materials to be used for all backfill. Insure
that material is conpacted under pipe haunches.

(7) Inspect all excavations for renoval of all debris and
frozen material prior to backfilling.

(8) Notice placenent of layers and unformty of conpaction
and density results.

(a) Insure that precautions are observed in backfilling
agai nst walls, and that sufficient time has el apsed for curing of
concrete.

(b) Assure dewatering of excavations to be backfilled.

(c) Insist that naterial be placed at optinmum noisture
content.

(d) Qbserve all cold weather placing requirenents.

(9) See that sufficient depth of fill is over the pipe
prior to permtting heavy equi pnent to pass.

(10) Report to your supervisor all indications of danages
to walls or structures by backfilling operations, and determne if

corrective action is required.

2B-06 FI NAL GRADI NG AND SUBGRADE PREPARATI ON

a. Final Grading
(1) Conpel conformance to required |lines and grades.

(2) Insist on uniformty of snoothness and conpliance with
surface snoot hness requirenents.

(3) Check drainage of finished surfaces.

(4) Qbserve the functioning of ditches and drai nage
structures.

b. Subagrade Preparation

Not e:  Subgrade as used herein is defined as that portion
of the surface of any enbanknent, fill or excavated area on which
protective or base course naterials are to be placed and all areas
to be top-soiled and seeded.

(1) Check lines, grade and shaping of sub-grade.

(2) Check for evidence of soft, yielding or otherw se
unsatisfactory material. Renove and repl ace as necessary.

(3) Check for boul ders and | edges in cut areas. Renobve or
break off to required depth.
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(4) Check noisture content and conpaction i mediately prior
to placenment of protective or base course materials.

(5) For additional check itens, see Chapter 20, Paving, of
thi s guide.

2B-07. DRAINAGE FILLS FOR SLABS AND STONE PROTECTI ON

a. Drainage Fills for Slabs

(1) Check naterial for conpliance.

(2) Check rolling and/or operation of hand-operated tanping
equi prent for conpl ete and uniform conpacti on coverage.
Particularly watch conpaction adjacent to walls, colums and ot her
simlar areas.

(3) Check layer thickness.

(4) Check for uniformrequired conpaction.

(5) Check shaping of surface for conformity with line,
grade and surface tol erances.

b. Stone Protection

(1) Check approval of naterials.

(2) Check unifornity of stone size and/or gradation prior
to and after placenent.

(3) Check equi pnent used and pl acenent procedures.
(4) Check thickness of protection.

(5) Check lines and grades for conformity wth tolerances.
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CHAPTER 2C
UNDERGROUND PI PE SYSTEMS
2C-01. GENERAL
Thi s chapter covers excavation, trenching, backfilling, and

I ayi ng of underground pipe systens to a point within five feet of
bui I di ngs and structures. The types of underground pi pe systens
considered are as follows: Water, storm subdrainage, sanitary,
fuel, gas, steam high and |ow tenperature hot water.

a. Plans. Specifications, and Layout

Prior to the start of field construction, the plans and
speci fications should be thoroughly reviewed. The QC rep nust
check and review isolation of any utility lines that are to be
wor ked on. Also, QCR nust check and revi ew the permanent
di sconnection and capping of critical utility lines such as;
natural gas, fuel oil, LPG etc., that are to be abandoned.

(1) Qbserve existing utilities and all possible inter-
ference with existing systens.

(2) Confer with local utility agents to ascertain that all
utilities are indicated on the contract drawings. Wilities not
shown on contract drawi ngs should be entered on record draw ngs.

(3) Check all electrical facilities, both aerial and
under ground, in accordance with EP 414-1-261, Vol 4.

b. Accessibility of Valves. Hydrants, and Manhol es

Al'l valves, hydrants, and manhol es shoul d be constructed in
such manner that they can be utilized in the future. Hydrants
shoul d be accessible for operation.

c. Lines and G ades

Li nes and grades shoul d be established and staked, and
ref erence bench marks shoul d be set before any excavation or pipe-
| ayi ng operations.

(1) Check each type of utility being installed within a
project for conflict as to the layout and el evations at each point
of crossing.

(2) Check for conflict with existing utilities.

d. Connections to Existing Wilities

Pl an and coordi nate connections to existing utilities.
Under no conditions will an existing utility service be
interrupted without full coordination with the operator of such
servi ce.

e. Interference

Hold traffic interference to a minimumwhen installing
utilities in or under wal ks, streets, or railroads. Q¥ QC shoul d
ensure that jacking and boring of pipe, where required by the
contract, is carried out in a manner so as not to disrupt traffic
or other surface activities.
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(1) Determine that materials are on hand and that work is
organi zed, so that interference will be held to a mi ni mum

(2) Insure that warning signs, barricades, and obstruction
lights are placed and that regular traffic is not tied up
excessively.

(3) Traffic interruptions and detours nust be coordinated
with the facility or agency responsible for the service.

f. Dammges

See that conpleted pipe installations are not damaged by
novenent of construction equi pnent over or near pipe.

g. Testing

Pressure tests shall be perforned prior to backfilling for
visual inspection of joints. Alignnent tests on all pipes and
drain lines are nade before backfill is conpleted. Test results

shal | be recorded. Check to:
(1) Inspect every joint.

(2) Assure that corrective action is in accordance with
requi renents.

2C-02. PIPES AND FI TTI NGS

a. Mterial Conpliance

(1) Deternmine the quality of all naterial delivered to the
work site for specification conpliance.

(a) Pipe, pipe fittings, valves and other conponents shoul d
be checked to insure that they carry the appropriate stanp and
standar ds organi zati on designations such as ASTM or ASME.

(2) Conpare official submttals with material brought to
the job. Check labeling for type, grade, strength, classification
and deternmine size and condition of materials. Make sure that pipe
fittings, such as tees, ells, and couplings, correspond to the
wei ght of pipe, and are nade in the U S A

(3) verify the quality of mscellaneous itens such as
val ves, service boxes, stops, special connections, tapped tees,
etc.

b. Handling and Storage

(1) See that pipes and fittings are handled with the proper
tools and equi pment. Do not permt dragging and handling of pipe
with chains, wre ropes, etc.

(2) Check for danmged pipes, fittings, and pipe coating.
Rej ect all danaged naterials pronptly, and have rejected materials
renoved fromthe job site inmediately.

(3) Make sure adequate and accessi bl e storage area has been
provi ded.

(3) Determine requirenents for repairing damaged surface
coat i ngs.
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c. Field Coating

(1) Check the availability of an approved coating test
devi ce.

(2) Check for breaks and abrasi ons of pipe coating.

(4) Inplenent requirenents for cleaning of surfaces before
coati ng.

(5) Follow the requirenent for painting with primer and
seal er.

(6) Check for the requirement to coat edges or ends of pipe
and bolt threads.

d. Laying Pipes - General

(1) Check the gradient, line, and grade of the pipeline
trench or bed before laying proceeds and after conpletion of each
secti on.

(2) Qbserve nmethod of jointing pernmitted.

(3) Use pipe manufacturers installation information. Were
there is a difference between this information and the contract
specifications, this difference should be called to the attention
of your supervisor.

(4) Check for cleanliness of pipe (especially joints)
during placement and after conpletion. Cover pipe openings with
tenporary protection.

(5) Insure that all pipe to be placed on earth is placed on
dry, firmsoil.

(6) Check for obstructions in pipe, such as pipe plugs,
debris, etc.

e. Witer lines

(1) Gade lines to avoid high points as nuch as possible.
Where hi gh points occur, check specifications for requirenents for
vacuum and relief valves.

(2) See that fire hydrants are plunb with punper nozzle (4
and Y inch opening) facing the roadway. Check | ocation of hydrant
shut-of f val ve and post indicator valve (no shutoff valve between
the PIV and the building it serves.)

(3) Measure height of the |owest nozzle above finish grade.
An 18-inch clearance is required.

(4) Check that fire hydrant threads conformand fit the
hose or fire fighting equi pment which will be connected to them

(5) Qbserve the hydrant barrel drain.
(a) Plug the drain in locations of high ground water where

the hydrant is specified to have no drain. Al hydrant valves nust
sit on a 15" by 4” thick concrete pad.
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(b) In area where the ground water is low, the drain plug
must be renoved and drai nage aggregate (18 inches of crushed
stone) provided.

(6) Awell installed water nain does not nove.

(a) Check thrust blocking and/or tie rods.

(b) Check for noverment at joints, bands, dead ends and
hydrants.

(c) Check wedging at all fittings.

(7) Require the hydrostatic pressure test and specified
| eakage tests.

(8) Do not omt the sterilization phase of the construction
work on water |ines.

(a) Main to be thoroughly flushed with water until all nud
and debris have been renoved.

(b) Add disinfecting agent in easily applied form and
recomended dosage.

(c) Solution to remain in contact with line at |least 8 and
preferably 24 hours.

(d) There should be no I ess than 10 ppmresidual at extrene
end of line at end of contact period.

(e) Flush entire systemthoroughly.

(9) Insure that valves are accessible and try turning the
val ve nut after backfilling is conpleted.

(10) Check distance requirenments between parallel and
crossing water and waste pi ping.

f. Fuel Gas Lines

(1) Do not permt lines to be buried under buildings, nor
intrenches with other utilities.

(2) Enforce safety regulations rigidly during construction
of gas lines.

(3) Check and recheck the area with a detector for an
expl osi ve at nosphere.

(4) When there is indication of an explosive condition, do
not commence work until the expl osive condition has been cleared.

(5) Install gas pipes above other utilities which they
cross, and with a mni numcover of 2 feet. Pipe under pavenents or
heavily travel ed areas will be encased or |ocated deep enough so
that there will be no danmage from heavy traffic.

(6) Check cleanliness of pipe before lowering into trench.
(7) Check pipe coating for damage during connection,

layi ng, and backfilling operations. Permt coated piping to be
handl ed only by hand or with nonnetallic flexible slings.
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(8) Keep pipe clean during installation by careful handling
and by keeping ends of pipe closed.

g. Sanitary Sewers

(1) Check distance separating sewers fromwater |ine.
Al ways install sewer or force nmain below water line if the lines
are within 6 feet horizontally, unless special provisions are
taken at crossings; otherw se spacing nust be at |east 10 feet

horizontally. Check for special requirements where sewer |ines or
force nmains cross above water lines. Require |eakage tests for
sanitary sewers and force mains. Q¥ QC to verify that special
backfill and conpaction requirenents for plastic pipe have been
fol | oned.

(2) Check to see that spigot end of pipe is pointed
downstreamin pipeline.

(3) Check that uniformgrade is maintai ned between nan-
hol es. Assure that top el evation of nmanhole is flush with paving
grades or higher than finished grade of ground surrounding area,
as specified.

(4) There are specific safety precautions to be taken when
working in sewers. Sewer gas nay be explosive or incapable of
supporting life. Check need for assigning at least two nmen to the
wor k.

(5) Handtools nmust be used to round the trench bottom and
dig bell holes so that at |east the bottom quadrant of the pipe
rests firmy on undisturbed soil.

h. Storm Sewers

(1) Check that installation is performed by proceeding
upgrade with spigot or tongue end of pipes pointing in the
direction of flow

(2) Check the installation of all fittings, joints, con-
nections at manhol es, and connections to existing facilities.

(3) Check grade, elevation, and finish of paved inverts.

(4) Check that elliptical pipe sections are handl ed
carefully in transporting, storing and installing.

(5) Check for installation of all subdrain tile as shown on
pl ans.

(6) Where watertight joints are required, see that
hydrostatic test requirenents are nmet, and that rubber gaskets are
not affixed nore than 24 hours prior to pipe installation and are
protected from sun, dust, and other del eterious agents.

(7) provide covering to prevent the entrance of earth into
t he pi pe.

(8) Require shaping the trench bottomas for sanitary
sewers.

i. Heat Distribution Lines

(1) Al heat distribution piping is subject to expansion
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and contraction. Check that all lines are straight, both ver-
tically and horizontally.

(2) Expansion of piping will be absorbed by expansion
joints or fabricated pipe |oops. There nust be roomfor the pipe
| oop to nove and for maintenance.

(3) Verify strength, security, and proper placenment of
anchors and supports.

(4) Inspect rigid installation of anchors.

(5) Require uniformpitch of steampipe. Trap all |ow
poi nt s.

(6) Follow the manufacturer*s recomended installation
procedure for the insulation materials, unless there are specific
changes on the approved shop drawi ngs.

(7) Store and protect insulation fromthe weather.

(8) Keep underground pipe conduit systemdry during and
after construction.

(9) Examine waterproofing very carefully. There are many
details for both field applied and factory applied waterproofing
to protect the insulation.

(10) Valve pits should be watertight and have sunps or
drains, if not advise your supervisor. Check for proper valves,
fittings, supports, seals around pit openings, casing, drain,
vents, sunp, alum num jacketing over insulation, |adder, etc.

(11) Valve pits should also be checked to insure that they
are of the required size and that valves, flanges and ot her
conponents have been | ocated as to be accessible and to provide
sufficient space for ease of maintenance.

(12) Check wel ding of pipe lines for conpliance with
specification requirenents and the applicabl e codes.

(13) Insure that all changes in direction are done with
approved type fittings.

(14) Check welds or netal casing on underground steamlines
for leaks and holidays in asphalt coatings.

(15) See that the dass A or B underground system materials
have been tested for acceptability.

(16) Require that all low points in the systemare drained
and hi gh points are vented.

(17) Assure that the field testing is satisfactorily
performed, including hydrostatic, visual and holiday detector
tests.

(18) Check for renoval of ground water from system

j. Fuel Lines

(1) Fuel lines in this section pertain to underground
i qui d petrol eum syst ens.
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(2) Check drain connections at |low points and air rel eases
at hi gh points.

(3) Check that field application of covering on joints is
not done until the pneumatic pressure test has been conducted and
the joints proved satisfactory.

(4) Check if screens and filter elenments are installed;
check mesh and naterial; check installation for proper direction
of flow, and check cl earances for renoval of screen and access to
drai n connection.

(5) Vapors of fuel may accunulate in pits or enclosed areas
and can cause serious expl osions.

(a) Provide adequate ventilation during operation in a
liquid fuel area.

(b) Prohibit open fires, sparks, or static electricity in
the vicinity of vapors which nay be expl osive.

(c) Check by use of a detector for explosive atnosphere.

2C-03. JO NTING OF PIPES

a. Ceneral

(1) Check to see that all jointing surfaces are kept clean.
Check to insure that pipes of different naterials, densities or
manuf acturers can and are being properly joined. For exanple, heat
fusion of plastic pipe of different densities is problematic. This
pi pi ng shoul d be joined with nmechanical couplings to insure a |eak
proof connecti on.

(2) Do not join pipes in mud and water.

(3) Constantly be on the alert to check tightness of
joints.

b. Hot-pour Joints

(1) Hot-pour joints nust be clean and dry. The presence of
noi sture may cause expl osion and possible injury.

(2) Check for uniformty of annular space.

(3) Check nethod of application and make sure all joints
are adequately filled.

(4) Check tenperature of the conpound.

c. Poured Lead Joints

(1) Check packing for uniformty and tightness.
(2) Check depth and anount of |ead being placed in joints.

(3) Check the pouring operation for nmethod of filling and
for one continuous pour.

(4) Check driving during caulking. If lead is pernmtted to
be displaced to a depth greater than 1/4 inch, the joint should be
remade.
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d. Flexible Joints

(1) Check for approved material, nake, type, and nunber of
splices. etc.

(2) Check placing and positioning of flexible gasket.
(3) Check depth of gasket with a gauge.

(4) Check use of lubricant.

(5) Make hydrostatic test as soon as possible.

e. Tapered End Couplings

Drive tapered end couplings up tight when joining
bi t um nous fiber pipe.

f. Cenent Mortar Joints

(1) Determine specific requirements for types of joints,
whet her Cakum Di aper band, etc.

(2) Insure that nortar neets requirenments of specifica-
tions.

(3) Qbserve that the jointing operation will conpletely
fill joints and forma bond on the outside.

(4) Cure cenent nortar joints.

(5) Renove excess grout frominside and outside of pipe.
g. Pipe Threads

(1) Cut pipe threads with sharp tools.

(2) provide proper length thread; the pipe taper is lost by
overl ength threading.

(3) Ream pipe flush on the inside surface.

(4) Apply joint conmpound to the threads on the pipe, not to
the fittings.

(5) Make up all joints tightly.

h. Copper Tubing Joints

(1) Correlate types of pipes and fittings used agai nst
types required.

(2) Cut copper tubing off square and renove burrs.
(3) Insure clean tubing before fluxing and sol dering.

(4) Check type of tools used for flaring conpression type
joints.

i. Welded Joints

(1) Inspect welders* qualifications and approved procedure.
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(2) Prior to any welding, obtain the code designation
assigned to each certified welder to insure that welded joints are
stanped with the wel der*s code and can be properly identified.

(3) Fabricate and weld as nuch as possi bl e before | owering
pi pe into trench.

(4) Check against possible cave-in when welding in trench.

(5) Explore for explosive gases within pipes and before
wel ding in fueling areas.

(6) Check pipe ends for bevel.

(7) Make a very careful inspection of welds in hard to
reach areas.

(8) Rerove all welding slag before visual inspection.

j. Mechanical Joints in Manhol es

Install in accordance with manufacturer*s instructions.

k. Flanged Joints in Manhol es

Install gaskets, bolts and assure that flanges are not
damaged. Use proper bolt torquing procedures.

|. Corrugated Banding

(1) Laps of all circunferential joints in the pipe should
provi de that the outside |ap be on the downstream si de of the
joint with the longitudinal laps on the side of the in-place pipe.

(2) Al markings indicating the top of the pipe should
coincide with the specified alignnent of the pipe.

(3) Wiile the connecting band is being placed, assure that
the band is going to fit tightly.

(4) Check for the requirement, or necessity, to use bitu-
m nous naterial at the joint after jointing.

m Caps or Plugs
(1) dose open ends of pipe when work is not in progress.
(2) Keep pipelines clean of all debris, rodents, or water.

2C-04. MANHOLES, CONCRETE CRADLES AND ENCASEMENTS

a. Materials - Check material requirenents with delivered
materials at the preparatory inspection.

b. Construction
(1) Check dinensions and | ayout.

(2) Check invert elevations and details of the invert
channel s in manhol es.

(3) Check placenent of material such as concrete, rein-

forcenent, brick, block, plaster, frames and covers, rungs, etc.,
for the same worknmanship as for other structures.
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(4) See that manhol es are not obstructed by dunped waste
concrete or other construction material.

2C-05. EXCAVATI ON, TRENCHI NG AND BACKFI LLI NG

a. Excavation - Existing underground utilities will be
carefully excavated and protected. Existing utilities will be
suitably supported to prevent damage to themand to prevent
transferring any direct load on to the new pipi ng system bel ow.

(1) Check need for shoring or excavate to required side
sl ope.

(2) Report all damaged existing utilities to your super-
visor inmrediately to determ ne corrective neasures.

(3) Note location of all unknown or unreported utilities
for inclusion on revised utility plan.

(4) Determine that access steps or |adders are provided in
trenches, where necessary, and that they are maintained in safe
condi ti on.

b. Trenching —Begin trench excavation for sewers at the
lower end of the line and proceed upgrade to protect the work from
possi bl e flooding, unless job conditions prohibit.

(1) Check specifications and job requirenents for naxi mum
wi dth of trench and m ni num depth of pipe.

(2) Check bed of the trench for grade and suitability of
materials before any pipe is laid. If the trench is overexcavated,
bring the bed to grade and conpact. Wen encountering rock
excavations, check the m ni num overdepth specified and check that
backfilling is performed with sel ect bedding material.

(3) Keep water fromthe trenches during construction. Use
punps or a well point system

(4) Check that final hand gradi ng precedes pipe |aying by
no nore than the anount of pipe that can be installed the sane
day. Special conditions may limt hand graded distance to a few
feet.

(5) Check excavation of bottomof trench. Is it graded and
shaped to bottom quadrant of sewer pipe, and has excavation under
all bells been perforned as specified?

(6) Inspect distance between potable water |ines and
sanitary sewer trenches for mninum allowabl e cl earance.

(7) Check pipe-handling procedures and do not allow | oads
bei ng swung over the heads of worknen.

c. Backfilling - QCto ensure that special care is taken

when backfilling around ductile iron pipe that has been encased in
a pol yet hel ene sleeve. Require |eakage tests for sanitary sewers.
QC to verify that specific backfill and conpaction requirenents

for plastic pipe have been foll owed.
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(1) Permt placenent of backfill only between pipe joint
locations until all lines have been tested and/ or approved, unless
job conditions require otherwise. In the case of pressure testing,
pl ace sufficient backfill nmaterial to prevent pipes from noving
out of place. In the case of wapped and coated piping, do not
permt any backfilling until the coating at welds and fittings has
been conpleted and the entire coating tested for holidays. Assure
that backfill in contact with the piping does not injure
protective coatings. Make sure that all lines are |ocated on as-
bui It draw ngs before backfilling.

(2) Check backfill material, assuring placenment in uniform
| ayers on each side of the pipeline.

(3) Insure renoval of foreign materials and | arge stones
prior to backfilling.

(4) Backfill operation check:

(a) Thickness of each layer for noisture content and com
paction. Especially watch for conpaction around | ower portion of
pi pe, and watch for any novenent of pipe.

(b) Do not machine conpact fill on top of a pipeline until
requi red m ni num cover has been pl aced.

(c) That there are no large or sharp rocks used.
(d) The maxi mum size of stones pernitted.

(e) Assure that all requirenents are clearly understood by
QC Representative. Backcheck for validation with density testing
when necessary.

(5) Check sewer lines to manhol e after the backfilling
operation. Check from nmanhol e for broken pipe, settlement in the
line, lateral novenent, and cl eanliness.

2C06. SUMVARY

a. The plans and specifications nust be rigidly adhered to
at all times.

b. During the constructibility review the QA nust insure
that red-lined as built draw ngs and system O&M nanual s are
subnitted to the installation as soon as possible after conpletion
of all or each section of the systemif the construction is
phased. In any case the appropriate “red-1ined* drawi ngs and Q&M
manual s should be given to the installation before any portion of
the systemis placed in operation or the facility is occupied.

c. Al questionable itenms should be reported to your
super vi sor.
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CHAPTER 2D

PAVI NG

2D-01. GENERAL

a. pjective

The objective in constructing any pavenent is to provide a
pavenent satisfying design criteria and possessing such uniform
characteristics of quality that it will have nmaxi num serviceabl e
life with mni num mai ntenance. This objective may be achieved
only through painstaking attention to each step in the
construction of a pavenent. This check list will call to your
attention itenms requiring careful thought and consideration
relative to preparation of sub-grade, construction of sub-base
and base courses, prinming of prepared base course, tacking
bi t um nous bi nder course, and placenent and finishing of the
pavenent surfacing.

b. Control Testing - General

(1) The determnation of satisfactory materials on the
basis of sanples subnitted prior to construction and the design
of starting m xes for bitum nous and portland cement concrete
pavenents is normally a function of a paving engineer.

(2) Mdify concrete batch weights to maintain uniformty
of grading and to adjust for free noisture on the aggregates.

(3) A project laboratory is usually equipped to conduct
soils tests and to control nmixing plant production. The
inspector nornally will not physically conduct tests but he nust
be famliar with the tests and significance of tests results.

(4) Mnimmfrequency of control testing is generally
establ i shed by specifications and otherw se as good judgenent
di ctates.

(5) Adequacy of processing, batching and/or mxing plants
is normally determned through joint inspection by the Q0 QA and
the pavi ng engi neer.

(6) Confer with project |aboratory, paving engineer, and
your supervisor and agree on a formof Iiaison such that all
concerned will be kept inforned of test results, changes in
character of materials, mx changes, behavior of mx, etc.
During this conference, arrive at a clear understanding of the
nature and scope of records, reports, and other construction
data required as well as individual assignments for obtaining
data, and preparation and subm ssion of reports.

c. Contractor Proposals

(1) The specifications require the contractor to subnit
sanpl es of soils, aggregates for pavenent surfacing, bitunens,
concrete curing conmpound, joint-sealing conpounds, etc. for
testing prior to use in the work.

(a) Be fanmiliar with arrangenents for testing the
materi al s.
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(b) See that materials are submtted far enough in advance
so as not to delay construction.

(c) Know test results.

(d) Permt only tested and approved materials in the work.

(2) Obtain a copy of the minutes of all construction
conferences fromyour supervisor and carefully review their
contents.

(3) Check that all equipnent used by the contractor has
the approval of the Contracting Oficer.

(a) Contracting O ficer approval s of equipnment constitute
approval as to general adequacy only.

(b) Continued use of equi pment during construction that
does not produce acceptabl e work should not be permtted.

d. Changes in Plant peration

(1) The inspector should be very cautious in neking direct
changes in any plant operation. |If approval has been obtai ned
through necessity, the follow ng changes can be nade:

(a) Modify bituminous mx hot bin weights to naintain
grading and bitunen content within limts established by job mx
fornul ae or revised fornul ae.

(b) Changes in gradations and/or proportions, if changed
in the design mx.

(2) The possible cause or causes of deviations may be
di scussed with the contractor or plant superintendent to assist
or give guidance, but be careful of instructions, directed or
i nplied.

(3) If the contractor fails to operate in accordance with
specification requirenents or otherwise fails to operate in a
manner to produce a satisfactory end product, your supervisor
shoul d be notified and reconmendati ons nade concer ni ng
appropriate action necessary.

2D-02. PREPARATI ON OF SUB- GRADE

a. Planning

(1) Have good know edge of the project area including
clearing, grubbing and stripping requirenents, |ocation and
extent of cut and fill areas and nature of soils anticipated to
be encount ered.

(2) Is the planned order of work for handling, disposing
and using excavated materials suitable?

(3) Deternmine that contractor |ayout of work conplies with
specification requirenents. Be fanmiliar with required grades of
finished sub-grade.

(4) Be certain that all original ground surveys, necessary

for use as a basis of payment to the contractor, are nade in the
project area, borrow areas, etc.
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(5) Be thoroughly famliar with drainage features and all
enbedded itenms that may be existing or are to be installed bel ow
top of sub-grade

(6) Know requirenents for soils and conpacting for various
features of the work in cut and fill areas.

(7) 1s contractor-proposed order of work in clearing,
grubbi ng, stripping, excavation, backfilling, spoiling,
enbankment construction and conpaction in cut areas proceeding
in accordance with approval procedures, using approved
equi prent, with sufficient nunber of units, to acconplish the
work in schedul ed tine?

b. Construction

(1) Are the materials encountered of the sanme soils
classification as those indicated on the contract draw ngs? |f
not, notify your supervisor wthout delay so that appropriate
action may be taken.

(2) Is suitable naterial from excavations being used to
the maxi mum extent practicabl e?

(3) Is excavation being performed to provide drai nage from
the excavated area at all tines, if natural drainage is
possi bl e?

(4) Are all pockets of soft, yielding or otherw se
unsatisfactory material being renoved and replaced with suitable
material ? If in doubt concerning renoval of unsatisfactory
material, consult your supervisor.

(5) Have ground surfaces to receive sub-grade enbanknent
mat eri al been prepared?

(6) Are enbanknments being constructed in the specified
| ayer thickness of suitable material and conpacted?

(7) Are enbanknent surfaces (sub-grade) struck-off I|eveled
and conpacted to grade and surface snoot hness tol erances?

(8) Are surfaces in cut areas being conpacted with
sui tabl e equi pnent to obtain the specified depth and degree of
conpaction?

(9) During the conpaction of each | ayer of enbanknent,
check to see if the noisture content of the soil is being
mai ntai ned at or near the optimum noisture content. If not,
require drying by aeration or noistening by watering, as the
case nmay be.

(10) Do prepared surfaces of cut areas (sub-grade) neet
grade and surface snoot hness tol erances?

(11) 1Is finished sub-grade protected fromtraffic or other
operations until the sub-base or base is placed?

(12) Are subdrains required? If so, are they being
installed at the required | ocations and grades?
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(13) Is trench backfilling being performed as required,
using satisfactory naterials conpacted in specified |ayer
t hi ckness?

(14) 1s control testing of the sub-grade and sub-grade
materials being performed in accordance with the nini mum
sanpl i ng schedul e devel oped for the project?

(15) Do test results indicate that naterials neet all
specification requirenents? If not, has action been taken to
correct any deficiency? Wiere action has been taken to correct
deficiencies reveal ed by tests, have retests been nade, recorded
and cross-referenced to test failure?

(16) Are all test results properly recorded on established
reporting forns and adequate project records maintained?

2D-03. SUB- BASE AND BASE COURSES

a. Review Prior to Construction

(1) Review project specifications.

(a) Know requirenents for the types of base course
materi al s.

(b) Know the maxi mum and m ni mum conpact ed | ayer
t hi cknesses permtted.

(c) Know the conpaction requirenents for each type of base
course naterial.

(d) Know accept abl e constructi on procedures.

(e) Know grade control and surface snoot hness
requi renents.

(f) Check the Special Conditions of the specifications for
itenms that may anplify or supplenent the Technical Provisions.

(2) Review project draw ngs.

(a) Fix in your nmind the type or types of base courses
required for the various pavenents invol ved.

(b) Know the location and extent of the various types of
pavenent s.

(c) Know the total thickness of each base course type.

(d) Be fanmiliar with grades to which the base courses are
to be constructed.

(e) Be sure you are fanmiliar with the location and nature
of all utilities in place or to be constructed. You should plan
to have offset reference stakes set so that position of
utilities may be determned after enbedment, if necessary.

(f) Know the nature and | ocation of all drainage features.
(g) Know the location of all handhol es, manhol es, obser-

vation risers and other structures or features to be installed
within the pavenent area.
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(3) Review proposed source or sources of base course
material .

(a) Check with your supervisor on status of materials
approval and obtain copies of approval letters.

(b) Tentative approval only is given on materials at their
source. Final approval is based on tests of material in place
3arflaradnpactwdd{ a)esul ts of tests on sanpl es submtted which were
the basis for tentative approval.

(d) In general, ensure that select and sub—base materials
are natural or bank—un materials which may be obtained from
site excavations or fromon-site or off-site borrow areas. Base
materials are generally crushed and pl ant—processed materi al s.

(4) Inspect approved source or sources of material.

(a) If material is bank—un, be sure pit is stripped of
all unsatisfactory material and that excavation will result in
obtaining a uniformy acceptable naterial.

(b) If bank—un naterials are to be stockpiled, check that
stockpile area is cleared and | evel ed as required and that
proposed nethods of stockpiling are satisfactory.

(c) If material is plant processed, inspect plant and
determ ne that processing, handling and stockpiling nethods
established will produce uniformy acceptable material at a rate
to satisfy approved construction progress.

(5) Check all equipnment brought on the job by the contrac-
tor.

(a) Be sure that specified and approved equi pnent types
are avail abl e.

(b) An adequate nunber of units in good nechanical con-
dition must be furnished to performthe work in accordance with
approved construction progress schedul es.

(6) Determine proposed procedures of handling high-quality
base course materials.

(a) Some high quality base course materials are required
to be furnished in two or nore size groups and bl ended by neans
of a m xing process.

(b) Check that equipnent for mixing is on hand and is ade-
quate to produce acceptable naterial at a satisfactory rate.

(7) Determine that the necessary equi pnent is avail able
for quality control of soils and for checking lines, grades and
snmoot hness of base courses as they are constructed.

b. Construction

(1) Are the weather and tenperature within the linmtations
speci fi ed?

(2) Inspection of pit or quarry operation
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(a) Is the pit yielding material that will, with little or
no question neet requirenents for in—place and conpacted base
course?

(b) Are uniformnaterials resulting fromthe excavation
and handl i ng operations?

(c) Are unsuitable materials being wasted or otherw se
handl ed to prevent using in the project?

(d) Is material being processed as necessary and do
material s produced | eave any question as to suitability?

(e) Check that nethod of stockpiling is controlled to
m nim ze contani nation and/ or segregati on.

(f) Are the base course materials being sanpled at source
in accordance with locally established procedures and are they
bei ng tested?

g) If nmaterials are not properly excavated, processed
and/ or handled, or if materials produced | eave any question in
your mind, have you taken steps to correct the difficulty?

(h) Check that pits and/or quarries are left in a satis-
factory condition.

(3) Test enbanknents nay be required.

(a) Check for this requirenent, as in sone cases, proce-
dures and equi pnent required are established on the basis of
test enbanknent a.

(b) If required, be sure test enmbankment is constructed
and determination of procedures has been made prior to full
scal e pl acement of base courses.

(c) Know procedures and equi prent required by results of
tests of the test embanknent.

(4) Hauling equi pnent.

(a) Do not permt vehicles to continually followin the
sane tracks in areas to be paved.

(b) Spread out the tracking over the area insofar as
possi bl e.

(c) See that hauling equi pnent conplies with General
Safety Requirenents.

(d) Deternmine if backup alarns are required; if so, they
must be provided and maintained in operating condition.

(5) Check nethods being enployed to spread the material .
(a) Methods differ for different types of base courses.

(b) Spreading nust be carefully controlled to minimze
segregation.

(6) Check nethod of m xing.
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(a) Check nethod specified.
(b) Check equi pnent used.
(c) Check result being obtained.

(7) Check to see that base and sub—base materials do not
becone m xed.

(8) Check thickness of layers. Do they neet limtations on
maxi mum and m ni mum | ayer thi cknesses?

(9) Check conpaction of each |ayer of sub-base and/or base
cour se.

(a) Is approved equi pnent used and is uniformty and
conpl ete coverage of the area attained?

(b) watch for change in types of nmaterials in that
different types of materials are best handl ed and conpacted with
certain types of equipnent and different conpactive effort.

(c) Check equi pnent for conformance with specification
requi renents.

(d) If approved equi pnent types or procedures do not
produce the specified results, consult your supervisor.

(10) Check for ruts or soft yielding spots produced during
rolling. Has proper action been taken to correct such weak spots
either through stabilization procedures or renoval and
repl acenent of material s?

(11) Is water being added to the base course material or
is the material being aerated to obtain optinmum noisture content
and nmaxi num conpacti on?

(a) Conpaction increases strength of nobst soils. However,
sone soil types lose strength when conpacted or may have ot her
unusual characteristics.

(b) Your specifications will adequately cover any speci al
procedures necessary for the soil type used.

(12) Be alert for poorly conpacted naterial near manhol es
or other enbedded itens and al ong rows or grade stakes. It may
be necessary to nove or reset grade stakes.

(13) Check each layer of material in place to determne
conpliance with thickness, density and crown requirenent,

(14) Check the elevation crown, and surface snoothness of
the conpl eted sub—base and base courses.

(15) Check that sanpling of in place materials has been
done in accordance with m ni num sanpling requirements and that
test results are suitable, Verify with QA tests.

(16) If failure to neet specification requirenents is
indicated by a test or tests, has the area involved been
determ ned and i nmedi ate appropriate action taken to correct the
deficiency? Evaluate density tests daily, verify with QA tests.
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(17) Require the specified width of shoul der be placed and
conpacted along with and at the edges of each |ayer of sub-base
and base cour se.

(18) 1Is grade control being perforned by the contractor,
and has the contractor*s work been spotchecked by a Covernment
survey party?

(19) Proof-rolling base courses and tops of sub-base is
necessary for some portions of flexible pavenents. Check proof-
rolling requirenents.

(20) Check that the edges of sub-base and base courses or
shoul ders are being treated as specified. Check requirenents for
forms.

(21) Check for adequate nai ntenance of sub-base courses.

2D-04. BITUM NOUS PRI ME AND TACK COATS

a. Advance Pl anning

(1) Review project plans and specifications.

(a) Know the grades of bitunen specified for the prinme and
tack coat.

(b) Know the quantity limtations of bitumen application
for both the prine and tack coats.

(c) Know requirenents for sanpling, testing, and approval
of the bitunens.

(d) Know application requirenents and |limtations.

(e) Know nethods of neasurenent of and paynent for appli-
cation of prime and tack coats.

(2) Determ ne proposed sources of bitunens. Determne that
test sanples have been submtted, tested, and approved as
required.

(3) Check contractor*s equi pnent.

(a) Does distribution equi pnent conformto requirenents
for proper heating and circulation of bitunen, for control of
spreading rate and uniformty of application, and for measuring
and indicating devices?

(b) 1s specified power equi pnent available and in good
operating condition for the cleaning of surfaces to be primed or
tacked?

(c) Know requirenents for equipnment that will be needed to
store materials.

(4) Check with field laboratory to insure that base course
to be primed or pavenment course to be tacked has met all test
requi renents.

(5) Inspect base course and/or pavenent course to be sure
it is clean and free of foreign naterial or free water.
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(6) Check tenperature and weather outlook to be certain
that the bitumens will be applied in accordance with specified
weat her limtations.

b. Application

(1) Is the area to be primed well defined by using strong
lines to insure sufficient prined area with true lines and neat
edges?

(2) Is surface ready to receive primer or tack?

(a) Is it cleaned of objectionable substances.

(b) Is it too wet or too dry for prinmer?

(3) Check weigh bills and delivery tickets to be sure that
the required and approved bitunen is being applied.

(4) Make continuous check on functioning of distributor.

(a) Is rate of bitumen application as specified?

(b) Does the anpbunt of prinme applied conpletely seal the
surface voids of base courses w thout a surplus renaining on the
surface after the curing period?

(c) Does the anmpbunt of tack applied appear to be
sufficient for bonding but not in excess of the m ninmm
necessary for bondi ng?

(d) Is application of bitunmen uniforn®?

(e) Take pronpt corrective actions in the event of unsat-
isfactory distribution.

(5) Check to insure that the bitunens have adequately
cured in the mininumtinme or whether additional tine is
necessary for proper curing.

(6) Is the prinmed or tacked area being protected prior to
and during paving operations?

(7) Record quantities of bitumens used each day.

(8) Check that proper protection is provided to keep bitu-
men of f posts, guard rails, and other roadside structures during
spreadi ng operati ons.

(9) Are junctions satisfactory?

2D-05. Bl TUM NOUS PAVEMENT

a. lnitial Checks

(1) See that adequate fire protection is provided.

(2) Review project plans and specifications.

(a) Know the specification requirenents for aggregates,

aggregate handling, mxes, mixing plant, and haul i ng, placing
and rolling equipnent.
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(b) Know construction procedures for spreading and rolling
of the mx and preparation of joints.

(c) Know requirenents for grade control and surface
snoot hness.

(d) Be thoroughly famliar with physical |ocation of pave-
nments, thickness and nunber of pavenment courses required, and
finished pavenent grades.

(3) Aggregate subm ssions and m x designs

(a) Has approval of proposed materials and devel opnent of
the starting job-nix fornul ae been nade?

(b) Review and becone famliar with aggregate and nix test
data devel oped at tine of approval.

(4) Aggregate storage facilities

(a) Make sure the required separate stockpiles are pro-
vi ded.

(b) Check preparation of area proposed for stockpiling of
aggregates to insure agai nst contamination of aggregates.

(c) Review stockpiling nmethods on transferring facilities.
Check for segregation, contam nation and/or intermxing of the
different aggregate sizes.

(5) Check bitum nous liquids storage facilities.

(a) Is storage tank capacity sufficient for at |east a one
days run?

(b) Are pipe lines and fittings insul ated?
(c) Are storage tanks equipped with heating facilities?

(d) Has a system been provided for circulation of bitum -
nous |iquids between the storage tank and the m xer?

(6) Batching and m xi ng pl ant

(a) Check type of plant that contractor proposes agai nst
type specified. Sone of the followi ng itens may not apply spe-
cifically to the type of automatic or sem automatic plant being
used.

(b) Check aggregate dryers for capacity and control of
nmoi sture conditions of the materials, aggregate discharge tem
perature nmeasuring devices, and capability for changing sl ope
and rotation speed.

(c) Check condition and operation of hot aggregate
screens. Damaged screens shoul d be replaced. Screen sizes used
shoul d nmaintain a reasonabl e uniformdistribution between the
several hot bins.

(d) Make sure that a sufficient nunber of cold bins are
provi ded.

(e) Check hot bins for capacity and condition.
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1. Are at least three conpartnents provided, and does each

have an accurate wei gh—box and a control gate?

2. Are the partitions free of openings that would all ow
run—through of material fromone bin to another?

3. Have overflow pipes been installed in each bin conpart-

ment to prevent overflow of material fromone bin to another?

4. Has provision been nade for accurately and safely
sanpling hot bin material s?

(f) Check accuracy of aggregate wei ghing or proportioning
devi ces. Have separate adjustments been provided to proportion
each aggregate bin?

(g) Check bitunmen wei ghing or vol unetric-nmeasurenent de-
vices and test calibrations for accuracy. Has provision been
made for positive control of tenperature of the bitum nous
nmaterial ?

(h) Check calibration of mineral filler proportioning
devi ce.

(i) Check dust collector and nethod of handling dust.

(j) Check thernonetric equi pnent provided for neasurenent
of bitum nous |iquids and hot aggregate tenperatures.

(k) Check mixer unit.

1. Is mxer of at |least the mninumcapacity and in satis-
factory operating condition?

2. Has provision been nade for properly heating the m xer?

3. Check bl ade clearances. If a continuous-mx plant is
enpl oyed, are bl ades adj ustabl e and reversi bl e?

4. Have the tine lock, for control of mxing tine, and the

bat ch counter been provided and do these devices function
properly?

(1) Check pug m Il discharge hopper.
1. Check capacity.

2. Is the discharge hopper positioned at the proper height
for the transportation equi pnent?

3. Check ability to conpletely dunp all of the m x.

(m Check all safety features of the plant for conpliance
with contract safety requirenents. Check for guards over belts,
gears, chains, pulleys, projections, rotating parts, etc. Check
the insulating of hot piping.

(7) Transporting, placing and finishing equi pnent

(a) Check trucks that are hauling m x.

1. Are truck beds tight, clean and snooth?
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2. Have suitable covers been provided to protect the m x?

3. Have facilities been provided for cleaning the inside
of truck bodies and coating with a mininumanmount of a
concentrated sol ution of hydrated |ime and water?

4. 1f long hauls are contenpl ated, have the truck bodies
been insulated to insure that delivery tenperatures of nix are
within the range specified?

(b) Check spreader.

1. Inspect for overall condition and freedom from obvi ous

damage or fault.

2. Stringline screed for correct alignnent. Slight canber
in the order of 1/8—knch is recommended on front screed.

3. Check for indented and irregular area. This is a sign

of a defective spreader.
4. Check functioning of screed heating system

5. Inspect tanping bar for wear and proper novenent and

cl earance from screed.

6. Inspect hopper, bar—feeders, distributor screws and

simlar devices for ability to prevent segregation.
7. Check controls for speed of notion and gui dance.
(c) Check rollers.

1. Determine that the m ni mum nunber and types of rollers
requi red have been provided.

2. Check roller weights.

3. Inspect roller wheels for snoothness. Check scrapers,

sprinklers and water spreading pads for even wetting of wheel
sur f aces.

4. Check operation of rollers for range of speeds and
capability for changing direction snoothly.

5. Inspect pneunatic-tired rollers for tire sizes, nunber
of tires, tire pressures, tracking, weights, and wetting devices
to properly noisten the tire surfaces. If not self- propelled,

be sure towing unit is adequate and snooth-tired.
(d) Check handtool s.

1. Necessary and specified lutes, rakes, shovels and other
hand tools nust be avail able.

2. Equipnent for maintaining small tools in a hot

condi tion nust be provided.

3. Material and equi pment nust be on hand for painting

cold joints.

(8) Sanpling schedule for materials and m xes.
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(a) Check that previous arrangenents nmade to sanple and
test bitum nous |iquids, aggregates and plant mixes in schedul e
are in force.

(b) Simlarly, check that sanples of the conpleted
pavenent are obtained and tested.

(9) Plant dry runs and test sections

(a) Plant dry runs are considered desirable and in some
cases are specified. This operation consists of placing the
bat ching plant in operation, filling the aggregate hot bins and
obt ai ni ng aggregate sanples. It permts observation of general
pl ant operation and the checking of cold aggregate
proportioning and resulting hot aggregate separation prior to
produci ng m Xx.

(b) Prior to full scale paving operations, it nay be
required that a quantity of mxture be produced to construct a
test section. Cbserve all operations in connection with the test
section as this is the basis of final determ nation of adequacy
of materials, equipnment and construction procedures.

b. Paving Qperations

(1) General —Placing and finishing operations for hot and
cold paving mxtures are essentially the sane, except that the
control of tenperatures on delivery and during rolling is not
required for cold m xtures.

(2) Layout

(a) Check the contractor*s operation at the begi nning of
pl acenent .

(b) Has he started at the highest lane in the area, and is
he noving in the direction of the main traffic flow?

(c) Is the operation laid out so as to naintain a uniform
surface?

(d) WIIl the lanes be placed so the joints will have
required texture, density and snoot hness?

(e) Have the necessary stringlines been established?

(f) Stringline parallel to centerline of full pavenent
wi dth should be used to align first lane. Pavenent nust be laid
parallel to the centerline and excessive edge irregularities
shoul d not be tolerated.

(3) Production control

(a) Control of the production of bitum nous mxtures is
usual ly the responsibility of the Project Control Laboratory.
The inspector should be famliar with the laboratory facilities,
test nethods, control tests, and records nai ntenance.

(b) Test nethods to be followed are incorporated in the
project specification by reference to appropriate Federal, Corps
of Engi neers, ASTM etc. standards. Copies of all standards,
together with current Corps of Engineers nanuals, should be on
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file in the Project Engineer office and available to you for
ref erence.

(4) Placenent of M x

(a) Check tenperature of mxture (hot-nmix) as delivered.
Speci fications prescribe m nimum acceptabl e placing tenperatures
for hot-mx. Reject mxtures arriving at the spreader having
tenperatures | ess than the specified mninum

(b) See if weather linitations are being net.

(c) Appearance of m xture should be noted as indication of
properly batched and m xed material. See Plate No. 1 for common
types of mix inperfections and probabl e causes.

(d) Plant Inspector should be notified inmediately if mx
is found unsatisfactory for any reason.

1. Reject any unsatisfactory mx delivered and instruct
contractor to suspend pl aci ng operations until necessary
corrections are nade.

2. Report such action to your supervisor imediately.

3. Record details of suspension of operation in the
project |og.

(e) Hopper surfaces, tanper, screed, and other contact
surfaces of spreader will be maintained in a clean condition.

(f) Set screed on board of approximate thickness of new
pavenent at start of run (or lanes), or start off previously
pl aced | ane.

(g) Check adjustnent of screeds to lay course of desired
t hi ckness; nake further adjustnents if course thickness varies
excessively.

(h) Screed contour will be straight on rear (trailing)
edge, crowned approximately 1/8-inch on front (Ieading) edge.

(i) Check spreader operation frequently to prevent
overloading and spilling, segregation, irregularity in
al i gnment, and grade.

(j) Check rate of feed of mixture from hopper, operation
of distributing devices, and screed adjustnment and take
corrective nmeasures pronptly when irregularities in thickness,
surface snmoothness or width of laid mxture are found.

(k) Check irregular spots.

1. Rakers will level off any irregular spots, but avoid

excessi ve raking.

2. Do not permit raked out naterial to be cast over the
fresh surface.

3. See that all course particles unavoidably raked out to
the surface are renoved fromthe mat.
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(1) Preparation and placing of paving mxture at joints
shoul d be checked to insure well-bonded and dense joint areas
and even surfaces after rolling. Lane widths and | ayout of
longi tudinal joints for nmultiple course pavenents nust be
pl anned so that joints of conpleted pavenent courses will break
by at |east one foot.

Stop pl acenent of paving m xture when weat her con-
ditions preclude |laying of pavenent in a satisfactory manner. It
is custonmary to pernit loads in transit to be placed unless
conditions are so severe that satisfactory results appear unat-
tai nabl e. Loads wet excessively by rain should be rejected.

(n) Record of location of truck |oads should be kept so
that identity can be correlated with in-place sanples
subsequently taken for tests.

(o) Keep weigh tickets of material placed as a basis for
paynents and to account for rejected |oads.

p Check yield twice daily by neasuring area of lanes laid
and conparing with weigh tickets of material delivered.

(g) Check roller operation and rolling procedures.

1. Rollers and rolling requirements are specified.
Determne the precise rolling pattern and nethod to be followed
during placenment of the required strip. Check requirenents for

vibratory rollers.

2. Are rollers being operated within specified speed

range, do they reverse w thout back |ash, and are drum scraping
and wetting devices functioning to keep wheel s clean and noi st?

3. Keep rollers noving; do not pernit themto stand on
freshly placed mix. Make sure the rollers nake the required
overl ap.

4. Rubber tired rollers are effective only on warm
m xture; such rolling is not effective when the pavenent
tenperature is bel ow 130" F.

5. Roll longitudinal joints while the mix is hot to pro-
duce a tight, well-bonded joint.

6. Straightedge check for surface snoothness conpliance,

after the first roller coverage.

a. The tine to correct snoothness and grades is when
rolling first begins.

b. To correct depressions, |oosen material by raking to a
depth of % inch and add necessary hot material by shoveling and
r aki ng.

c. To correct hunps, loosen by raking to a depth bel ow
final grade, renobve excess material and rake snooth.

7. Check for conpliance with snoothness requirenments i me-

diately follow ng conpletion of tandemrolling. Take necessary
corrective action.
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8. Surface checking and novenent of the mat on the first
or second pass of the roller may be caused by one or nore

factors illustrated in Plate No. 2 attached. Check base course
surface for |oose fines, noisture or excessive priner, and the

bi nder course surface for cleanliness and excessive tack coat.

9. Transverse and | ongitudinal cracks occurring under
rolling usually result fromsoft base conditions but may be a
result of inadequate control of mx tenperatures and m x
proportioning. Renoval and replacenment of pavenment and base
courses are generally necessary in the case of soft base
condi tions.

10. Check final finish of pavenent to assure that voids or
scars are not left in the pavenment surface.

(r) Strict adherence to the grade and surface tol erances
for all courses is mandatory. Take corrective actions if defi-
ci encies exist.

(s) Spot check daily finish grade and snoot hness of
paverment as a guide to continuing operations. Determ ne that
conpl ete grade and surface snoot hness checks are made and
recorded by Governnent personnel.

(t) Finish shoulder adjacent to finished pavenent as soon
as possi bl e.

(u) Safety requirements should be rigidly enforced. Watch
for unnecessary snoking, fires, and open flames. See that the
necessary respirators are used around toxic fumes.

(v) Check for special requirenents.

1. Check requirenents for joints between old pavenents and

new ones, or for cutting into old pavenents. Cold joints require
different treatnent than hot joints.

2. Check requirement for any special treatnent required at

edges of pavenent.

3. Check requirenents for any patching of existing pave-
nments.

c. Check Sanpling and Testing - Al though the plant control
| aboratory is responsible for control, the inspector has certain
related responsibilities and must be famliar with sanpling and
testing procedures to determine that the pavenent is properly
constructed. The frequency of a conplete coverage series of
teats during a production run normally will be one set of
sanpl es for about each 200 tons produced. A conplete coverage
series will nornally include the follow ng, but additional or
repeated tests may be required:

(1) Specific readings for tenperatures of bitunen and
aggregate on di scharge fromhot bins or dryer.

(2) Sanples fromeach hot bin for gradation tests and
noi sture determ nations.

(3) Sanples of bitumnous mxture after discharge from
pug-mll.
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(4) A series of conpaction tests (not |ess than four spec-
inmens per test) of the bitum nous m xture sanple for the deter-
m nation of Marshall stability, flow, voids (total mx), voids
(filled with asphalt), and unit weight.

(5) An asphalt cenent extraction test on the sanple of
bi t um nous m xture.

(6) At the conpletion of determnations in the conplete
test series, the laboratory posts results on trend wall charts.
These charts shoul d be reviewed frequently by the inspector.

(7) Plant control |aboratory personnel will frequently
i nspect batching and m xi ng operations for accuracy.

(8) sufficient cores (4 inches in dianmeter) or sawed
sanpl es for determ ning thickness, density and conposition
shoul d be taken and tested daily to determ ne conformance with
the specification requirements. One-half the nunber of all
density sanpl es should be taken at a joint, so that the joint is
approxi mately in the center of the sanple to be tested.
Corrective nmeasures in rolling and placing nethods will be taken
imediately in the event density of sanples does not conformto
speci fication requirenents. Check the specifications for
nondestructive test nethods such as the Nuclear Density Meter
Test.

(9) Exchange of information and test data between placing
inspector and field [aboratory will be made pronptly.
Coordi nati on between the inspector, the technician and the
pavi ng engi neer or his equivalent is a nust.

(10) A test section or sections is required to be
constructed before full scale paving operations are started for
airfield pavenents; test sections will be constructed as
required by the project specifications. Full scale paving may be
started only when inspection, sanpling and testing of the test
section indicates satisfactory procedures and results. Any
unsatisfactory test section constructed in an area of the
per manent work shoul d be renoved and repl aced.

2D-06. SPECIAL APPLI CATI ONS OF ASPHALT

a. Check for special applications of asphalt such as for
athletic facilities or special use material such as epoxy
asphalt. A manufacturer*s technical representative nay be
required at the site during mxing and | aydown.

b. Check for gradation requirenents and special m xes.

c. Check for special density and snoot hness requirenents.

d. Check for col or coating.

(1) Check curing time of bitum nous surface prior to
appl yi ng col oring.

(2) Check rate of application of color coating.

(3) Check naterial being applied for required charac-
teristics.

(4) Check application of line paint.
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(5) Check for crazing, peeling, and bl eeding of asphalt
through the coatings.

(6) Check for testing requirenents.

2D-07. CONCRETE PAVEMENT

a. ltens to Check Prior to Beginning of Pavenent

(1) Review plans and specifications.

(a) Becone famliar with location, extent and grades of
al | pavenent features.

(b) Becone famliar with requirenents for survey control.

(c) Know required thicknesses of pavenent and the required
jointing system Becone famliar with the various types of
joints required.

(d) Know |l ocation and nature of enbedded itens within and
bel ow t he pavenent and of all structures within the pavenent.

(e) Know requirenents for materials, plant and equi pnent.
(f) Know specified construction procedures.

(g) Determine the nunber of test specinens required.
Revi ew test speci men curing procedure.

(2) Materials

(a) Acceptance or approval of cenment, air-entraining
adm xtures, concrete curing conpounds and joi nt-sealing
conpounds is based on tests of sanples taken at origin of
shi pnent. Each shipment to a project is inspected at origin and
seal ed or otherwise identified as accepted material. Determ ne
through your supervisor that sources of materials have been
proposed by the contractor and that arrangenents have been nade
for sanpling and testing.

(b) When above-nentioned materials arrive on site, check
approval s and identifications to be certain that materials have
been shi pped from pre-tested stock.

(c) Determine that proper storage facilities for the
above-nentioned naterials have been provided.

(d) Check on concrete aggregate.

1. Have sanpl es been submtted for acceptance tests and
m X designs in accordance with specification requirenents?
Contractor sanpling nust be witnessed by a Governnent

representative.

2. study aggregate approvals as available and be faniliar

with the source and type of aggregate and results of tests on
sanpl es subnitted.

3. Determine that the aggregate storage area has been pre-

pared to avoid inclusion of foreign material with the aggregate
and that the area is graded to provi de drainage.
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4. Gve particular attention to initial aggregate
shipnents to determne that the materials furnished are sinilar
in every respect to sanples subnitted for approval.

(e) Check to see that m scellaneous materials, such as
reinforcenents, tie bars, dowels, joint fillers, and water have
been approved.

(f) Check requirenent for the contractor*s obtaining
approval of the design mx for the concrete which he will use.
Make sure that exact proportions of materials conposing the
concrete nmix have been approved.

(3) Batching plant

(a) Inspect plant for general overall conpliance with
speci fication requirenents.

(b) Is the plant capable of batching at the mnimumrate
or at a rate consistent with proposed construction progress? Can
the plant maintain the accuracy required?

(c) Check aggregate bins or conpartments for condition and
size. |Is the arrangenent of the bins and provisions for |oading
the bins such that there will he no interm xing of the various
aggregate sizes?

(d} Check linkages of weighing devices for condition,
cleanliness and freedom of novenent.

(e) Check cenent and aggregate scal es for accuracy.

(f) Has provision been made for interlocking batching
control s.

(g) Check recorders and their operation.

(h) If a central mx plant is enployed, check water
bat cher for accuracy of batching and interlock of filling and
di scharge val ves; al so check air-entraining adm xture di spenser.

(i) Have facilities been provided for obtaining sanpl es of
aggregate from each bin?

(j) Does the plant conformto all safety requirenments?
(4) Concrete mxing plant

(a) Check mixers for general condition, cleanliness, blade
wear and mi Xxi ng capacity.

(b) Are tinming devices provided on stationary m xers and
are they interlocked with the di scharge nmechani sn?

(c) Are truck mxers, if permtted, equipped with accurate
revol ution counters?

(d) Are batch-counters provided?
(e) Check water batcher for accuracy.

(f) Check air-entraining adm xture di spenser.
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(5) Check paving equi pnent and tools.

(a) Is all paving equipnent on the job and in good
operating condition?

(b) Have the machi nes been adjusted and checked for
accuracy of strike—eff, screeding, and floating?

(c) Do the vibrators conply with specification
requi renent s?

(d) Check hand tools such as edging tools, hand floats,
and straight edges for required dinension and condition.

(e) Are all necessary naterials and equi pment on hand for
curing the pavenent?

(f) Is all necessary equi pnent for construction or formng
of all types of joints on hand and in good condition?

(g) |s adequate equi pnent on hand for sealing joints?

(h) Has the contractor provided and set up adequate facil-
ities for making and curing test beans?

(6) Check base course surface preparation as follows:

(a) |s approved equi pnent being operated in a manner to
properly fine-grade the base course?

(b) Is the base course prepared to produce a snooth, com
pacted surface conform ng to grade and snoot hness requirenments?

(c) Is the base course surface being maintained in a firm
noi st condi tion?

(d) If paving is carried on during cold weather, is the
base course being properly protected agai nst freezing and have
you checked to insure that base materials are entirely free of
frost when concrete is placed?

(e) Is base preparation and formsetting being perfornmed
sufficiently in advance of concrete placenment? Note m ni num
speci fication requirenent.

(7) Prior to setting forms, deternmine that the surface of
the base course has been constructed to or slightly above
required grade and that the material neets all test
requi renents.

(8) Check forms.

(a) Are the forns identical in all respects to the formor
forms approved for use on the work?

(b) Are the forns free of warps, bends, and/or kinks and
are they free of battered top surfaces and distorted faces
and/ or bases? Renove damaged form sections fromthe project.

(c) Check forms as they arrive on the job site.
Strai ghtedge tops and vertical faces of fornms after setting for
devi ations. Sight along forns to detect nmjor deviations from
true alignnent.
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(d) Check dinensions, position and securing of the netal
keyway forms. Keyways nust be exactly as detailed on the
contract draw ngs.

(e) Does the base of each form section have full bearing
for its entire length and width on fully conpacted naterial ?

(f) Be sure that formpins are of adequate length, are
properly wedged in the pin pockets, and that they are free from
nushr ooned heads.

(g) Check I ocking devices between form sections for
secureness and freedom from | ooseness or play.

(h) Deternmine that forns have been set to required grades.
If correction of grade is necessary, renove form sections,
adj ust the grade and thoroughly reconpact base material prior to
resetting forns.

(i) Properly clean and oil forms after each use.

(j) Set forns well in advance of paving operations.

(9) Check grade surfaces between fornmns.

(a) Check to see that sub—grade, base course, or filter
course is free of foreign matter, waste concrete, cenent, |oose
aggregate or other debris.

(b) Check contractor*s scratch tenplate and tenpl ate
operation to assure that the rods are obtaining the required
results.

(c) Check the prepared surface with the approved scratch
tenplate i medi atel y ahead of the paving operation.

(d) Check the setting of the rods on the scratch tenplate
to insure that proper thickness of concrete will be obtained.

(10) Check enbedded itens.

(a) Are dowels provided of the required dianeter (or
dianeters) and length (or |engths)?

(b) Are dowels clean, straight, and smooth with ends free
fromburrs or distortion?

(c) Is the dowel basket and/or expansion joint assenbly
identical to the basket approved for the project?

(d) Have neans been provided for anchoring the dowel
assenbly securely in its required position?

(e) Has a tenplate been provided for checking dowel
posi tion?

(f) If reinforcing steel is required, check type,
di mensi on and cl eanliness. Al so check spacing, clearance, and
nmet hod of securing in place during the paving operation.

(g) Check tie-down anchors and, if grounding el ectrodes
are required, see that they neet the specified resistances.
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(h) Check all other enbedded itens for |ocation and proper
installation.

(11) Check area and grade control .

(a) Determine that adequate plans for area and grade
control have been fornulated by the contractor and that plans
have been made for checking the contractor*s control of the
grades of the concrete as pl aced.

(b) Be sure that control is set up to maintain pavenent
joint alignment.

(c) Determine that all utility lines within a paved area
have been properly referenced so their position nay be readily
re—established i f necessary.

b. Inspections During Paving

(1) Batch plant

(a) Check identifications of cement shipnents received to
determne that it is tested and approved materi al .

(b) Check tenperature of cenent.

(c) Check handling and storage of cenment for conplete pro-
tection fromexposure to noisture. Be sure that ol der cenment is
used first and that any cenent in storage for nore than four
nmonths is retested and approved prior to use.

(d) Make wei ght checks of bag cenent.
(e) Check aggregate and aggregate handline as follows:

1. Check stockpiling nethods to insure that segregation or

contam nation of materials is not occurring. Operation of
bul | dozers or haul i ng equi prent on stockpiles is not permtted.

2. (Observe and test aggregate for grading, noisture con-
tent, and cleanliness to determ ne acceptability, possible
changes in quality and major differences fromnaterials
originally submtted as representati ve and approved.

3. Check handling of aggregate into the batch plant bins
to see that there is no spillage or mxing of the different
aggregate sizes, and that there is no other undesirable

material .

(f) Conpare batch volune with conputed volune for the
day*s run. Report significant variations to your supervisor.

(g) Make periodic checks of cement and aggregate scal es
for accuracy and proper operation. Mike simlar checks of water
bat chers and air-entraining agent dispensers if the plant
includes these facilities.

(h) Check batch counters and recorders for accuracy of re-
cording and otherw se satisfactory operation.

(i) Check nmix design conputations. Adjust for aggregate
surface noisture and size of batch enpl oyed.
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(j) Check scale settings for each naterial batched.

(k) If a central mxing plant is enployed, check m xers
for mxing efficiency, rate of drumrotation, mxing time and
proper setting and operation of |ocking devices to provide the
required mxing tine.

(1) Check batch plant and rel ated equi pnent and its opera-
tion for conpliance with all safety requirenents.

(2) Paving operations

(a) Check placing, spreading and vibration of concrete as
foll ows:

1. Slow down or stop placenent of concrete if for any

reason subsequent operations |lag behind sufficiently to affect
the quality of the concrete.

2. Be sure that concrete placenment and vibration in the
vicinity of enbedded itens is performed in such manner that they
w Il not be disturbed. Transverse dowel assenblies should be

covered carefully so as not to disturb the cage position.

3. Adjust spreader to strike-off concrete at a |l evel such

that when vibrated, the proper anmount of concrete will remain
for finishing.

4. In the case of reinforced pavenent, adjust spreader to
strike-of f concrete at the proper depth.

5. Check that protection is provided on the newy placed

sl ab when the spreader is operated on a previously constructed
sl ab. Make sure the slab is strong enough to support traffic.

6. Check operation of vibrators for effectiveness in con-
solidating the concrete. Check frequency of vibration and that
they are operated at proper depth and that vibration is com
pletely effective including vibration along the forms. Do not
al low vibration in one location for nmore than 20 seconds dura-
tion.

7. See that an extra vibrator, or sufficient parts for
replacing and repairing a vibrator, is maintained on the job.

8. Prevent worknen fromunnecessarily walking in fresh
concrete.

(b) Check enbedded itens as follows:

1. Reinforcing steel, if required, nust be of required

size and spacing, properly cleaned and set in the required
posi tion.

2. Reinforcing steel mats nust be | apped. He certain that
the reinforcing is not extended through a pavenent joint.

3. Is one end of each dowel painted and greased?
4. Are the dowel assenblies being maintained in correct

position and alignnent during placement and finishing
operations?
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(c) Check nachine finishing as foll ows:

1. Periodically check adjustnents of the transverse and
I ongi tudi nal finishing machines on the slipformpaver. Need for
change of adjustnents nmay be determ ned by visual observations
and strai ghtedge and/or string-line checks of the pavenent

surface left by the machines.

2. Forward screed of transverse finisher should carry a
uniformroll of concrete of about 4 to 8 inches in dianeter;
rear screed should carry a uniformroll of concrete of about 2

inches in dianeter.

3. If transverse finishing machine produces a slurry ahead
of the screed after the first pass, concrete mx should be
adj usted. Slight reduction of water will often correct this
condi tion.

4. Transverse finishing machine should | eave the concrete

surface at proper grade and essentially to proper snoothness.
(d) Check hand finishing as follows:

1. Use hand-manipulated floats sparingly. Hand floating
shoul d be necessary only to renove |ocal surface irregulari-
ties.

2. Mjority of hand-finishing should be perforned with
strai ghtedges. Straightedge is not a heavy-duty cutting tool.
Its purpose is to renmove mnor surface irregularities and score

mar ks.
3. Check all straightedges for trueness.

4. Cnheck surface of plastic concrete with a straightedge
i ncl udi ng check across longitudinal joints as straightedge
finishing is conpleted. Surface of plastic concrete nust fit
strai ghtedge w thout deviation except at crowns and ot her
pl anned breaks in grade.

5. Final surface finish is generally required to be pro-
duced by burlap dragging.

6. Timng of burlap dragging is inportant to produce the
required surface texture Drag when nost of surface sheen has
di sappeared but while the concrete at the surface is in a

plastic state.

7. Be sure the burlap drag is constructed and operated as
required and that it is kept noist and clean.

8. Joints requiring hand tooling should be carefully
forned. Check that edging tools are of required dinension and
that the edging tool is not tilted during tooling of the joint
or otherw se inproperly manipulated to result in surface irreg-
ularities at the joint.

9. Do not permit use of soupy nortar to fill out

depressions along joints during hand tooling; use fresh
concrete.

10. Check that all spillage of grout and concrete on adja-
cent concrete surfaces is cleaned up i mediately. Particularly
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wat ch for renoval of nortar accumul ations on radius and sides of
that part of a longitudinal joint formed in the previously
pl aced, adjacent |ane.

11. Elimnate tool nmarks by burlap draggi ng al ong joi nt
with a small, hand-operated drag.

12. Filler-type or sawed transverse contraction joints are
generally required. It is inportant to insert or cut the joint
at the correct tine.

13. Install filler strip of filler type joint exactly as
speci fi ed. Check that the filler strip as installed is pro-
perly aligned, is vertical, and is set flush with or slightly
bel ow t he pavenent surface.

14. Carefully observe finishing in the vicinity of the
filler-type joint and i mediately after finishing, check across
the joint with a straightedge. If depressions are found, fill
out with freshly m xed concrete and refinish the surface.

15. Recommend inserting nails in the center of the filler
strip at each side of the lane to assure continuous joint
al i gnnment and positively locating filler strip at the tine of
subsequent saw ng.

16. Re-check pavenment with a strai ghtedge upon conpl etion
of finishing while concrete is plastic and make necessary
corrections.

17. Dowel transverse construction joints as required for a
properly aligned and snmooth joint.

(e) Check curing as foll ows:

1. Make sure that effective curing is maintained for at
| east seven days.

2. Check to see that unhardened concrete is al ways pro-

tected fromrain and flow ng water.

3. Make sure that the necessary materials and equi pment
for the curing are on the job prior to begi nni ng the paving
operation. See that necessary stand-by equi pnent is also at the
site.

4. Check that curing procedures are suited to prevailing

climatic conditions.

5. Make sure the nethod of curing used provides conplete
and continuous protection of the concrete against cracking.

6. Wen forns are used, check within one hour after re-

noval to see that sides of slabs are protected.

7. Check the initial curing for proper nethod, tinely
application and duration.

8. Check final curing for type of covering used, nethod of

appl ying the covering, and wetting of surface before the appli-
cation of one of the optional covering specified.

a. Check weight of burlap and |ap of edges.

2D 27



EP 415-1-261
2 Jan 92

b. Check the wetting operation.

c. Check nethod of hol ding down the wat erproof paper

covering and the cenmenting or taping operation. Make sure con-
tinuous cover with conpletely closed joints is provided.

d. Rechecks required for tinely repairs to damaged

coveri ngs.

e. Check application of curing conpound. The conpound is

not to be sprayed on a dry surface and nust be applied at the
proper tine.

f. Check nachine used to apply nmenbrane. It should be

autonatic, self—propelled, able to provide continuous and uni -
form coverage of conpound of the sane consistency.

g. Check for overlap coverage to assure that two—eoat
application is being obtained and the coverage is no nore than
200 square feet per gallon for both coats.

h. Carefully check for any discontinuities, pin holes or

abrasi ons and have these surfaces recoated i mediately.

i. Check that joints to receive joint sealing are pro-
tected from nenbrane curing.

9. Check for any special requirenents for curing concrete
pl aced during cold weather.

(f) Pavenent Protection —See that curing conpound or
covering is protected during the curing period. Check on the
erection and maintaining of barricades to exclude all unneces-
sary traffic fromthe pavenent for at |east 14 days after the
concrete paving.

(g) Jointing of old paverment to new.

1. Check the conditions for continuous bond between ol d

paverent and freshly placed pavenent.

2. Check surface agai nst which the new naterial is to be
placed. It should be clean and properly coated with the material
speci fi ed.

c. lnspections Subsequent to Paving

(1) Formrenoval —Do not permt renoval of forms until
maxi mumtinme after placenent has el apsed. See that proper care
is exercised to prevent injury to the concrete by formrenoval .

(2) Sawed contraction joints

(a) Determine that sufficient equipnent is on hand and
that satisfactory provisions have been made to carry on the
sawi ng operation day or night as necessary.

(b) Deternmine that alignment of joint is properly
established prior to sawing to assure straight and conti nuous
joints.

(c) Deternmine proper time for sawing by field trial.
Sawi ng shoul d be performed as soon as the concrete nay be cut
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wi t hout excessive tearing and raveling of the concrete and
wi t hout undercutting or washing at the sides of the cut.

(d) Check width and depth of cut.
(e) Thoroughly flush saw cut and adj acent concrete surface
with water inmediately after each cut is nade.

(f) Insert cord to prevent entry of foreign objects into
cut until widened.

(g) Examine concrete surface in vicinity of planned joint
location prior to sawing. If an uncontrolled crack has occurred,
do not pernit sawing of the joint. Discontinue sawing if crack
forms ahead of the cut during the saw ng operation.

(h) See that curing coverings renoved to pernit sawing are
repl aced i mredi ately after each joint is sawed.

(i) If curing conpound is used, check to see that joints
are cured as specified and that curing conpound does not enter
the joint.

(3) Joint saw ng

(a) Saw filler type joints to width and m ni num depth
required. Carefully exam ne sides of cut to be certain that all
traces of the filler strip have been renoved.

(b) Check to see that all joints, longitudinal and trans-
verse, are sawed out to the required joint dinensions prior to
joint sealing.

(4) Joint cleaning

(a) Check joint cleaning operation for required
performance and sequence in preparation for joint sealing.

(b) Check to see that concrete saws, saw bl ades, sand
bl asting equi pnent and sand, air conpressors, air nozzles and
accessory small tools are available, suitable, and in good
wor ki ng condi ti on.

(c) Check sand blasting operation to insure that the
proper nozzle or nozzles are used and that they are positioned
and aligned to obtain satisfactory results.

(d) Carefully examne final results to deternmne that the
joint walls, joint bottons, and “inch of adjacent pavenent
surfaces have been thoroughly cleaned and the joint is free of
all foreign materials that woul d prevent bonding of the joint
sealer to the concrete.

(5) Joint sealing

(a) Determine that the correct type of joint sealing com
pound and the specified equi pment for the joint seal er enpl oyed
is being used. Sanpling and testing nay be required.

(b) Do not permt sealing of joints under weather con-

ditions outside specification limtations unless by waiver in
witing fromthe Contracting officer.
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(c) Check that sealers are heated when required. If two
conponent seal ants are used, check that proportions in place are
correct. Have contractor read and follow instructions on pails
wi t hout exception. Check that placing equipnment is suitable for
material s used.

(d) Nozzle for sealer application nust be of such dinen-

sion that it can be inserted well into the joint groove to
effect filling the groove fromthe bottom up w thout fornation
of voids.

(e) Fill the joints to within 1/4-inch + 1/8-inch of the
paverent surface. Renove excess and spilled nmaterial fromthe
pavenent surface and waste.

(f) Miintain conplete records of the sealing operation.
(6) Check surface snmoot hness of hardened concrete.

(a) Is the contractor straightedging the finished pavenent
in the specified manner and within the specified time?

(b) Check to see that the contractor is taking required
action to correct deviations outside snoothness tolerances.

(c) If rubbing is performed to correct minor deviations
during curing period, flush rubbed area with water and conti nue
effective curing w thout delay.

(d) Straightedge-check the finished surface for acceptance
or rejection of the pavenent.

(e) If subsequent grinding of deficient pavenent is
approved, deternmine that linitations on area corrected by
grinding are not exceeded.

(7) Finished-grade checks -Normally, finished-grade sur-
veys will be made by a Resident Engineer staff survey party. The
inspector should be famliar with survey results as he will be
responsi bl e for assuring work is corrected in the event
deficiencies are found.

(8) pavenent-thickness checks - Pavenents w |l be checked
for thickness by neans of coring. The coring programnormally is
set up and performed by the project laboratory but, as in the
case of grade-checks, the inspector should be famliar with
results.

(9) Pavenent deficiencies and corrections.

(a) When pavenent areas are renoved for replacenment, check
adj acent pavenent or damage such as cracking, breakage of
concrete at the edges, and damage to keyways or other |oad—
transfer devices. Such damage may necessitate further concrete
renoval and/or correction of |oad-transfer consult your
supervi sor on such cases.

(b) Repl acenent slabs shall conformto m ni mum di nensi onal
requi renents and otherwi se conformto all specification
requi renents.

(c) Most random cracks occurring in pavenents nay be
repaired. If there is no provision in the contract for repair of
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such cracks, check with your supervisor. Be sure that specified
and/ or proper equipnment is issued and that repair nethods are
very carefully followed in every detail,

d. Control Tests. These tests are the responsibility of
the contractor*s quality control |aboratory. Quality assurance
testing or joint testing in the contractor*s |aboratory will
al so be required.

(1) Aggregate

(a) Run sieve analysis of aggregate size at |east twce
daily for a full day*s paving operation.

(b) Test for surface noisture at start of paving and
periodically during each day*s operation dependi ng on changes in
noi sture condi tion.

(c) Oganic-inpurities test (color test) for each shipnent
of sand, or nore frequently if deenmed necessary.

(d) Specific-gravity test about weekly, or when visual
check indicates a change in the material.

(2) Concrete

(a) Supervise the making of test specinens by the contrac-
tor. Take speci mens at about 4-hour intervals. Determ ne slunp,
entrained-air content and tenperature of concrete from sane
sanpl e.

(b) Make and record periodic slunp or Kelly Ball penetra-
tion tests and entrained air tests during the day. Frequency
shoul d be consistent with unifornmty of m x.

(c) Measure and record anbient air and concrete tem
peratures at hourly intervals.

(d) Determine that test specinmens are cured and tested in
strict accordance with standard procedures.

2D-08. CONCRETE SI DEWALKS. CURBS AND GUTTERS

a. General —The construction of concrete sidewal ks, curbs
and gutters, in general, requires the same steps in inspection
as a large scale paving operation to assure quality
construction.

b. Sub-G&G ade and Base Course

(1) Check in-place materials and/or fill materials for
bearing quality and conpactibility, especially over utility
trenches.

(2) Check results of rolling for firmess of conpacted
sub-grade Check conpaction with density tests as required.

(3) Check sub—grade for grade and cross—section. |If sub—

grade is prepared to receive concrete directly, check grade and
cross—section with required tenplate resting on side forns.
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(4) If a base course is required, check materials, conpac-
tion, and surface grade and cross-section for conformty with
requi renents.

(5) Check noisture content of sub-grade prior to concrete
pl acenent .

c. Fornms. Concrete Placenent. Finishing and Quring

(1) Check forms for condition, cleanliness, rigidity and
conformty with required dinension of the structure.

(2) Check formsetting including full bearing of form
bases on prepared sub-grade or base course, securing forns in
pl ace, adequacy of clanps, braces and spreaders as applicable,
provi sion for renovabl e form secti ons, adequacy of forns for
curb returns and alignnent and grade.

(3) Check location, grade, and di nensions between formns.

(4) Check the oiling of the forns and the tine the forns
are to be renoved.

(5) Check availability and adequacy of naterials required
to formcontraction and/ or expansion joints. Check |ocation and
spaci ng of joints.

(6) Check to see that concrete mx enployed is the mx
designed for the work being performed. Check slunp and
entrained-air content of the concrete.

(7) Check placenent and consolidation of concrete to
insure that segregation does not occur and that honeyconb does
not result.

(8) Qbserve fornming of contraction and expansion joints
for proper installation and finishing of the exposed joint
edges.

(9) Check that exposed surfaces are finished by required
net hods.

(10) Inspect tops and faces of curbs, surfaces of gutters
and surfaces of sidewalks for conformty with surface snoot hness
and shape requirenents.

(11) Assure that an approved curing nethod is enpl oyed and
that the curing is performed in accordance with the nethod, and
that curing is started inmediately after the finishing opera-
tions. Check that curing is continuous for the required curing
peri od.

(12) verify protection of concrete agai nst damage during
backfill or other operations. Damaged concrete shall be repaired
and/ or renoved and repl aced as required.

(13) Check cleaning and sealing of expansion joints in
curbs and gutters, and expansi on and contraction joints in
sidewal ks. O ean joints thoroughly inmediately prior to sealing
and fill joints with approved material using approved equi prent.
Requi re cl eaning of surfaces where spillage has occurred or
excess seal er has been applied.
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2D-09. PATCH NG CONCRETE PAVEMENT W TH EPOXY

a. Miterials

(1) Check both coarse and fine aggregate for confornance
wi th requirenents.

(2) See that epoxy—+esin has been approved and that the
proper type is being used for the atnospheric tenperature con-
ditions.

(3) verify other mscellaneous materials such as those to
be used in curing, the Portland Cenent, air—entraining adm x-
ture, joint—sealing materials and water.

b. Storage

(1) Check aggregates to assure no breakage, segregation,
or contam nation by foreign naterial.

(2) Check the Epoxy storage area to see that it will be in
conpliance with requirements. Al so check to see that the
mat eri al has been maintained at a tenperature between 70 and 85
degrees F. for 48 hours prior to use.

(3) Check for cenent being naintained dry.

c. Mx

(1) Check for approval of mx.

(2) Check to make sure that control can be maintained.

(3) Continue to check result of mx for workability and
strengt h.

d. Equi pnent

(1) Check for approval of all equiprment which will be used
in the operation.

(2) Check to assure that the equipnent is being maintained
in good working condition.

e. Preparation for Placenent

(1) Check the renoval of existing pavenent to the depth
specified and to a depth where surface to be paved will be sound
and free of un-weathered concrete.

(2) Check sandbl asting procedures when this operation is
necessary.

(3) Check for renoval of all joint filler and seal ants
which will prevent bond between concrete and the patch.

(4) Assure that necessary fiberboard fillers are used to
prevent the closing of any existing joints.

(5) In order to provide adequate bonding of old and new
surfaces prior to placing of epoxy, check that the surface has
been bl asted with both a high-pressure water jet and an air jet
to renove free water.
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(6) QCbserve the application of a thin filmof epoxy resin
grout on the freshly cleaned surface.

(a) Verify mxing of naterial for the grout.

(b) Check safety of the operation. Require full face
shi el ds, coveralls, and protective creamon worknmen, and check
adequacy of fire protection.

(c) Check thickness of film

(d) Check nunber of coats.

f. Placing: Check the follow ng:

(1) Batching and mxing of naterials.

(2) That the initial epoxy grout is still tacky when fresh
concrete is placed.

(3) Handling and the placing of the concrete.
(4) Atnospheric and material tenperatures.
(5) Consolidation of concrete.

(6) Making the necessary tests.

(7) Finishing and curing.

(8) Finished grade and alignnent of joints to see that
they match the grade and alignnent of the adjoining surface.

(9) For protection of patched areas.

(10) The resealing of joints as required.
g. Safety

(1) See that all worknen are provided with:
(a) Rubber or neoprene gl oves.

(b) Face shields or goggl es.

(c) Protective creans.

(2) Insure that nanufacturer*s reconmendations are
fol | oned.

(3) Fire extinguishers should be provided during the epoxy
m Xi ng operations.

(4) Assure proper ventilation when using epoxy in enclosed
area.

(5) Avoid contact with skin and foll ow treatnent/energency
nmet hods recommended by manufacturer.
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CHAPTER 2E

ESTABLI SHI NG GRASS AND PLANT NMATERI AL

2E-01. GENERAL

This chapter covers the materials and procedures required
for installing and establishing seed, sod, sprigs and pl ant
material .

2E-02. ESTABLI SH NG GRASS

a. Delivery, Storage. Handling

(1) Verify the material upon arrival at the site as neeting
quality in accordance with the section, "MATER ALS', 2E-02.b.

(2) Deternmine the storage area for turf and naterials.

(3) Ensure the sod and sprigs are protected from
desi ccation by keeping them noist and protected frominjury.

b. Materials
(1) Seed

(a) Obtain the certificate of conpliance for the mxture,
percent pure live seed, m ninmum percent gernination and hard seed,
maxi mum percent weed seed content, date tested and state
certification.

(b) Reject wet, noldy or otherw se damaged seed.
(2) Sod

(a) Obtain the certificate of conpliance stating the
variety, species, mxture percentage, percent purity, quality
grade growing location and certification. The source of sod may be
checked to deternmine |ocal growing conditions for conpatibility
with the project.

(b) Check the sod for no visible broadl eaf weeds when
reviewed froma standing position. The turf should be visibly
consi stent with no obvious patches of foreign grasses. In no case
may the total amount of foreign grasses or weeds exceed two
percent of the total canopy. The sod should be neatly nowed and
mat ure enough to be picked up at one end and handl ed without
danmage.

(c) Check that the thickness of the sod is in accordance
with the inspection and shows uniformsoil thickness. The
nmeasur enent for thickness excludes the top growth and thatch.

(d) Reject irregularly shaped, torn or uneven sod.

(e) Reject sod that is heating up, dry, noldy or yellow

(3) Sprigs

(a) Obtain the certificate of conpliance stating the
cultivar, genetic purity and growi ng |ocation.
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(b) Check that attached roots have two or three nodes and
are four to six inches in length. Ensure no weeds exist with the

sprigs.

(c) Reject sprigs that are exposed to heat, dry, noldy or
yel | ow.

(4) Soil anendnents

(a) Agricultural Limestone. Qbtain the certificate of
conpl i ance stating the cal cium carbonate equival ent and sieve
anal ysi s.

1. Check that the limestone is delivered in the original

and unopened contai ners.
2. Reject open linestone containers or wet |inestone.

(b) Fertilizer. Cbtain the certificate of conpliance
stating the chenical analysis and conposition percent.

1. Check that the fertilizer is delivered in the original

and unopened cont ai ners.
2. Reject open fertilizer containers or wet fertilizer.
(c) Oganic Soil Amrendnents
1. Delivered Topsoil
a. Obtain a soil test stating the pH particle size,
gg:—zlm cal analysis and nechani cal analysis of the delivered top

b. Verify the topsoil is either |oany sand, sandy |oam
clay loam loam silt loamor sandy clay | oamw thout subsoil,
slag, cinders, stones, lunps of soil, sticks, roots, trash or
other material |arger than one and one-half inch in dianeter. The

topsoil should be free fromviable plants or plant parts.

c. Check that the delivered topsoil is anended as
recomrended by the soil test.

2. Sand. Obtain the sieve analysis.
(d) Mlch

1. Straw and Hay. Check for freedom from weeds, nold and
other deleterious material and for an air dry condition.

2. Whod Cel lul ose Fiber. Check for conposition on air dry
wei ght basis and for pH.

(e) Asphalt Adhesive. obtain the certificate of conpliance
to neet the ASTM

c. Planting Tines And Conditions

(1) Planting tines

(a) Check that the seasonal requirenents for the
establishnent of turf are being net in the contract work schedul e.
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(b) Check phased construction requirenents for tenporary
turf cover.

(2) Planting conditions

(a) Check for favorable soil and weather conditions to give
beneficial results.

(b) Stop the planting operation during excessive drought,
nmoi sture, wind or other unfavorable condition. Stop the planting

operation when there is excessive conpaction of the soil from
interimrain or construction equipnent.

d. Site Preparation
(1) Equi pnent

(a) Check the type, condition and calibration of the
equi prent to be used.

(b) Record the calibration settings.

(2) Soil Test. Cbtain a soil test stating the pH particle
size, chenical analysis and nechani cal analysis for the area to be
turf ed. When stockpiled topsoil is spread over the turf area, it
also requires a soil test.

(3) Application of soil amendnents

(a) Check that the soil is anended in accordance with
recommendations of the soil test to neet the local grow ng
conditions for the variety and species os turf specified.

(b) Soil anendnents may be incorporated into the soil
during tillage.

(4) Fertilizer and Agricultural Linestone
(a) Check the bag label with the certificate of conpliance.
(b) Check the rate of application.

(c) Check that the fertilizer and |imestone are
incorporated in the soil to a mininmmdepth of four inches.

(5) Soil conditioner

(a) Check the bag label or invoice with the certificate of
conpl i ance.

(b) Check the rate and depth of application.

(c) Check that the soil conditioner is spread uniformy
over the area and incorporated in the soil.

(6) Quantity check
(a) Retain enpty bags and record anounts used.

(b) Retain weight certificates for bulk | oads and record
anount s used.
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(c) Conpare the amounts used with the total area covered
with soil anendnents.

(7) Tillage

(a) Check time limtation when soil amendnents are to be
incorporated into the soil during tillage.

(b) Check the mnimumdepth of tillage on slopes.
(8) Placenent of topsoil

(a) Check the total requirenent for topsoil. Ensure the
quality of the topsoil neets the certificate of conpliance.

(b) Check the nethod and depth of placenent.

(c) Check for even distribution over the area.

(d) Check that conpaction of soil is prevented.

(9) Finished grading

(a) Check that the drainage patterns are in accordance with
the drawi ngs and the grades slope a mininumone percent from
buil dings and facilities.

(b) Check that the finished graded area is a ninimum of one
inch bel ow the adjoining grade of surface areas (wal ks, pavenents)
and is blended into the existing turf area.

(c) Check that all areas conpacted by construction
equi prent are tilled.

(d) Check that the conpletion of finished grading occurs
prior to commencing with the establishnent of turf.

(e) Renoval of stone and debris

1. Lawn area. Check that debris and stones |larger that one

inch in any dinension are renoved.

2. Field area. Check that debris and stones larger than

three inches in any dinension are renoved.

(10) Protection. Check that existing turf areas, plant
material, pavenent and facilities (to include the tilled areas)
are protected from danage by the contractor.

e. Seeding

(1) Equi pnent

(a) Check the type, condition and calibration of the
equi prent to be used.

(b) Record the calibration settings.
(2) Field nmixing. Cohserve the field mxing of seed.
(3) Broadcast seeding.

(a) Check the bag label with the certificate of conpliance.
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(b) Check the rate of application.

(c) Ensure the broadcast seed is covered to an average
depth of one-quarter inch.

(4) Drill seeding

(a) Check the bag label with the certificate of conpliance.

(b) Check the rate of application.

(c) Ensure the seed is driulled to an average depth of
one—half inch, the drills not nore than six and one—half inches
apart and seed bins on the drill are maintained at nore than one-
hal f full during seeding.

(5) Rolling. Check that rolling occurs inmediately after
seeding, and the roller does not exceed ninety pounds for each
foot of roller wdth.

(6) Hydroseeding

(a) Check the bag label with the certificate of conpliance.

(b) Check the rate of application.

(c) Check that seed and fertilizer are thoroughly nm xed
with the water.

(d) Check that the wood cellulose fiber is added to the
m xture at the recommended rates and produces a honogenous
slurry.

(e) Check that mixture is applied unifornly over the area
within time [inmtation.

(f) Reject slurry exceeding this period.
(7) Mlch

(a) Spreading straw or hay nul ch. Check that nulch is
applied the sane day as the area is seeded and applied unifornmy
to the area and not bunched or matted.

1. Mechanical ly anchoring. Check that anchoring occurs
i medi ately fol l owing the spreading of mulch. Check the nethod to
be used for anchoring mulch.

2. Anchoring with tackifier.

a. Asphalt adhesive tackifier. Check that anchoring occurs

imediately follow ng the spreading of mulch, and sunlight is not
conpl etely excluded from penetration to the ground surface.

b Non-Asphal tic tackifier. Check that anchoring occurs
i medi ately fol | ow ng the spreading on nul ch. Ensure the
hydrophilic colloid is thoroughly mxed with water and applied
uni formy over the area.
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(b) Spreading Asphalt Adhesive Coated Ml ch . Ensure mulch
is applied the same day as the area is seeded, uniformy to the
area and not bunched or matted, and sunlight is not conpletely
excluded from penetration to the ground surface.

(8) watering

(a) Verify that the quality of water is not toxic to plant
life.

(b) Check the tine linmtation for watering.

(c) Check the rate of application to neet noist soil
conditions to a mninumdepth of one inch. Ensure the prevention
of run-off and puddi ng.

(9) Quantity check

(a) Retain enpty bags and recorf anounts used.

(b) Retain weight certificates for bulk |oads and record
anount s used.

(c) Conpare the anounts used with the total area
established with seed.

f. Sodding

(1) Check time limtation is nmet between harvesting and
placing sod. Sod not installed within this period requires
checking for quality and approval prior to placenent.

(2) Placing sod

(a) Check the sod with the certificate of conpl ance.

(b) Prior to placing sod, ensure adequate soil noisture
exists to a mni numdepth of one inch.

(c) Check that rows of sod are parallel and tightly placed
agai nst each other with joints staggered and tightly butted.

(d) Check that the sod is laid at right angles to the
slope, and at right angles to the flow of water in drai nage ways.

(e) Check that the sod strips are not stretched or
overl apped and anchored when required.

(f) Reject sod that shows heating up or desiccation.
(3) Finishing

(a) Check that the sod is rolled to renpve air pockets
andto snooth the surface.

(b) Check that frayed edges are trinmmed and hol es or
m ssing corners are patched.

(4) Wwatering

(a) Verify that the quality of water is not toxic to plant
life.
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(b) Check time limtation for watering.

(c) Check the rate of application to ensure noist soil
conditions to a mninmumof one inch. Ensure the prevention of run-
of f and puddi ng.

(5) Quality check

(a) Verify the area covered with sod.

(b) Conpare the quantity of sod used with the total area
established with sod.

g. Sprigaging
(1) Equi pnent

(a) Check the type, condition and calibration of the
equi prent to be used.

(b) Record the calibration settings.

(2) Check that the tine limtation is net between
harvesting and placing sprigs. Sprigs not installed within this
period require checking and approval prior to placenent.

(3) Broadcast sprigging

(a) Check the plants with the certificate of conplance.

(b) Check the nmethod of application.

(c) Check that the sprigs are planted to neet specification
and draw ng requirenments, such as the nunber of sprigs per square
yard, the spacing between sprigs and the depth of the sprigs.

(4) Hydropl anting

(a) Check the plants with the certificate of conplance.

(b) Check that sprigs and water are thoroughly m xed and
applied uniformy over the area.

(c) Check that sprigs are covered by a topdressing to a
m ni mum dept h of one inch.

(d) Check that the topdressing neets the requirenents
stated in section, “DELIVERED TOPSO L,” 2E-02b. (4)(c)l.

(5) Row sprigging

(a) Check the plants with the certificate of conplence.

(b) Check the nethod of application.

(c) Check that the sprigs are planted to nmeet specification
and draw ng requirenments, such as the spacing between rows, the
spaci ng between sprigs, and the depth of the sprigs.

(6) Overseeding

(a) Check the bag label with the certificate fc conpl ance.
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(b) Check the rate of application. Ensure seed is uniforny
broadcast over the sprigged area.

(c) Make simlar checks as stated in section SEEDING " 2E-
02e. Overseeding provides a quick green up and mulch is not
necessary.

(7) Rolling

(a) Check that rolling occurs imediately after sprigging
to renove air pockets and to anchor the sprigs, and the roller
does not exceed ninety pounds for each foot of roller wdth.

(8) Finishing

(a) Check that the finished surface is flush with the
finished grade.

(b) Check that twenty—five percent of each sprig plant
I engt h extends above soil.

(9) Wwatering. Make sinilar check as stated in section,
“WATERI NG, 2E-02f. (4).

(10) Quantity check. Make simlar check as stated in
section, “QUANTITY CHECK," 2E-02f.(5).

h. Tenporary Turf Cover (When Required)

(1) Conditions
(a) Check the conditions requiring a tenporary turf cover.
(b) Verify the area requiring tenporary turf cover.

(c) Check the type, condition and cal bration of the
equi prent to be used.

(d) Record the cal bration settings.

(2) Application

(a) Check the bag label with the certificate of conpl ance.
(b) Check the rate of application.

(c) Check that the nmethod of application neets the
requirenents stated is section, “SWEEDI NG " 2E-02e.

(d) Check that the area is tilled and one-half of the
required soil amendnents are applied. The remaining soil
amendnents are applied when the permanent turf can be installed.

(e) Make simlar checks for watering as stated in section,
“WATERI NG, " 2E-02e. (8).

(3) Quantity check. Make sinilar checks as stated in
section, “QUANTITY CHECK," 2E-02e.(9).

i. Restoration. dean Up. Protection

(1) Restoration. Check that the existing turf areas,
paverments and facilities damaged during the turf operation are
restored to orginal condition at the Contractor*s expense.
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(2) deanup. Ensure excess and waste material are renoved
and di sposed of f site. Ensure adjacent paved areas are cl eaned.

(3) Protection. Ensure each area is protected from
vehi cul ar and pedestrian traffic i mediately upon conpletion.

j. Turf Establishnent period

1) Commencenent

(a) Record the conmencenent date and |ength of the period
for each turfed area or increnent.

(b) Check the nmethod used to identify the areas with
different establishnment periods.

(2) Maintenance during the establishment period

(a) Repair. Check that eroded, danaged or barren areas are
re—establ i shed. Ensure mulch is repaired or replaced as required;
Check enmbanknents, ditches and the turfed area are protected from
erosi on. Check that weeds, insects and di seases are eradicat ed.
ot ai n the mai ntenance report.

(b) Mowi ng

1. Check the nethod and frequency of now ng. Check that the

turf is nmowed to the proper height for the species planted.

2. Check that the clippings are renoved when the cut grass

| eaves |l arge clunps bl ocking out sunlight to the ground surface.

(c) Wwatering. Make sinilar check as stated in section,
‘WATERI NG, * 2E-02e. (8).

(d) Post-fertilization

1. Check thatt a nitrogen carrier fertilizer is applied
after the first nonth and the rate of application.

2. Check the timng of the application with the advent of

wi nter dormancy.

k. Satisfactory Stand & Turf

(1) Seeded area

(a) Lawn area. Check that a m ni num nunber of fifteen turf
pl ants per square foot ot the species planted are growi ng and bare
spots are |l ess than six inches square.

(b) Field area. Check that a m ni num nunber of ten turf
pl ants per square foot of the species planted are growi ng and bare
spots are |l ess than six inches square.

(2) Sodded area. Check that the sod is living, uniform
incolor and | eaf texture and that bare spots are less than two
i nches square.

(3) Sprigged area. Check that a m ni mum nunber of two turf

pl ants per square foot of the species planted are growi ng and bare
spots are | ess than nine inches square.
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2E-03. ESTABLI SHI NG PLANT NMATERI AL

a. Delivery. Storage. Handling

(1) verify the material upon arrival at the site as neeting
quality in accordance with section, "MATER ALS', 2E-03.b.

(2) Determine the storage area for plant materials.

(3) Check that plant naterial is stored away from other
material s and contani nat es.

(4) Check that the palnt material is protected from
desiccation and injury; bare root plant material is heel —+n; and
that the soil amendnments are delivered in the orginal and unopened
cont ai ners.

(5) Check that plant nmaterial not installed on day of
arrival at the site is stored and protected from exposure to w nd
and shaded fromthe sun.

b. Materials
(1) Plant naterial

(a) Obtain the certificate of conpliance stating the
bot ani cal and common nane, size, quantity by species, grade and
nursery where grown.

(b) Check that substitutions do not occur w thout witten
approval .

(c) Quality of plants

1. Check that plant material is well shaped, vigorous and
heal thy with healthy well branched root systens.

2. Check that plant material is free fromdiseas, harnful

insects and insect eggs, sun-scald injury, disfigurenment and
abr asi on.

3. Check that plant material exhibits typical form of
branch to height ratio for the species and variety specified as
stated in the referenced, “Anerican Standard for Nursery Stock.”

4. Check that plant material provided neets the quality
stated in the referenced, “Anerican Standard for Nursery Stock”
and specifications for species and veriety specified.

5. Reject plant material show ng desiccation, abrasion,

sun-scald injury or disfigurenent.
6. Reject trees that are poled, topped off or headed back.
(d) Size of plants

1. Check the caliper and hei ght nmeasurenent of plant

material in accordance with the referenced, “Anerican Standard for
Nursery Stock.”

2. Caliper equals dianeter.
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3. Reject plant naterial that neasures |ess than specified.
(e) Antidesiccant. Check that the plant naterial is sprayed
with an antidesiccant when | eaf budding occurs or plant material
has soft growt h.
(2) Balled and burl apped pl ants

(a) Check that the ball size and ratio neets the
referenced, “Anerican Standard for Nursery Stock.”

(b) Check that the root ball is conpletely wapped and
securely | aced.

(c) Reject plant material with briken or cracked balls.
(3) Balled and potted plants

(a) Check that the ball size and ratio neets the
referenced, “Anerican Standard for Nursery Stock.”

(b) Check that the container retains the ball unbroken and
that the container is sufficiently rigid to hoild the ball shape
and protect the root nass.

(4) Balled and platforned plants

(a) Check the the ball size and ratio neet the referenced,
“Anerican Standard for Nursery Stock.”

(b) Check that the root ball is conpletely wapped.
securely laced and securely fastened to wood platform

(c) Reject plant material with broken or cracked balls.
(5) Bare root plants

(a) Check that the mninumroot spread neets the
referenced, “Anerican Standard for Nursery Stock.”

(b) Check that the root systemis well branched and
characteristic of the variety specified. Ensure the roots show a
smooth cut and were not pulled fromthe ground.

(c) Check that the root systemis protected fromdrying
out.

(6) Container grown plants

(a) Check that the container size neets the referenced,
“Anerican Standard for Nursery Stock.”

(b) Check that the plant was grown in the container
sufficiently long for new fibrous roots to develop and for the
root mass to retain its shape when renoved fromthe container.
Check that the container is sufficiently rigid to hold the ball
shape and protect the root nass.

(7) Soil anendnents. Make sinilar check as stated in
section, “SO L AVENDVENTS,” 2E-02b. (4).

(8) Topsoil. Make simlar check as stated in section,
“DELI VERED TOPSO L, " 2E-02b. (4)(c) 1.
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(9) Oganic mulch. Check mulch for type and size and free
fromweeds and nol d.

(10) Geotextile for weed control. Check that the geotextile
provi des a weed barrier and is water perneable.

c. Planting Tines And Conditions

(1) Planting tines. Check that the seasonal requirenents
for the plant material are being net in the contract work
schedul e.

(2) Planting conditions

(a) Check for favorable soil and weather conditions to give
beneficial results.

(b) Stop the planting operation during excessive drought,
noi sture, wind and ot her unfavorabl e condition.

d. Site Preparation

(1) Finished grading. Check that the conpletion of the
finished grading occurs prior to commencing with the installation
of plant naterial. Make simlar check as stated in section,

“FI Nl SHED GRADI NG, " 2E-62d. (9).

(2) Protection. Check that the turf areas, existing plant
material, pavenent and facilities are protected from danage by the
contractor.

(3) Layout

(a) Check that the layout of plant |ocations and bed
outlines are in accordance with the draw ngs and specifications.

(b) Check for conflict with utilities or underground
structures, ditches and have plants relocated as necessary.

e. Excavation
(1) Plant pit

(a) Check depth and dianmeter in accordance with the
speci ficati ons.

(b) Check for vertical sides and flat unconpacted bottons.

(2) Percolation Test. Check that a percolation test is
performed in selected plant pits in each area to be planted.

(3) Plant bed

(a) Check that the entire root systemof grass in the plant
bed area has been renoved.

(b) Check slope and drai nage of plant bed.

(c) Make simlar check for tillage of the plant bed as
stated in section, “TILLAGE " 2E-02d.(7).

(d) Make simlar check for placenent of backfill soil
m xture as stated in section “PLACEMENT OF TOPSAO L,” 2E-02d.(8).
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f. Backfill Soil Mxture. Check that the backfill soil
m xture consists of topsoil and is proportioned in accordance with
the recomendations of the soil test.

g. Setting Plants

(1) Check that the plant material is set plunb and even
with the depth at which it is grown.

(2) Check nethod of backfilling each plant pit.

(3) Ensure material that is not biodegradable is renoved
fromthe root ball and the plant pit.

(4) Check that for balled and burl apped plants the burl ap
is rolled back fromthe top one-third of the root ball.

(5) Check that bare root plant material is nuddied into the
backfill soil mxture in the pit.

h. Earth Saucer. Check that the height of the earth saucer
is a mninmumfour inches high for retaining water and is
constructed al ong the edge of the plant pit.

i. Staking And Quying. Check for proper staking and guying
of all trees and ensure the guying wires do not girdle the trees.

j. Milch
(1) Check the tine linmitation for placing mulch.

(2) Check that the mulch covers the entire earth saucer
area or plant bed.

k. Trunk Wap
(1) Check the tine linmitarion on trunk w ap.

(2) Check that trees with a trunk caliper greater than one
and one-hal f inches are w apped.

I. Pruning

(1) Check the installed plant material for proper pruning.
Ensure the typical growh habit is retained. Ensure clean cuts are
made flush to the parent trunk.

(2) Ensure “headback” cuts at right angles to the |line of
growth are not permtted.

(3) Ensure the trees are not “poled” or the |eader renoved
or “topped off.”

(4) Reject trees that are poled, topped off or headback.

m MWatering. Check that each installed plant is ‘water-in*
to renove air pockets in the backfill soil mxture.

n. Mintenance During Planting Qperation. Check the
installed plants are maintained during the planting operation.
Make similar check as stated in section, “MA NTENANCE DURI NG THE
ESTABLI SHVENT PERI OD, " 2E-03p. (2).
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0. Restoration. Gean Up, Protection. Make simlar check
as stated in section, ‘RESTORATION, CLEAN UP, PROTECTION,” 2E-
02i .

p. Plant Establishnent Period

(1) Conmencenent

(a) Record the conmencenent date and | ength of the period
for the planted area.

(b) Check the nmethod used to identify the areas with
different extablishnment periods.

(2) Maintenance during the establishment period

(a) Repair. Check that plant material is straightened and
the stakes and guys are tightened. Check that trunk wap is
repaired, that mulch is repair or replaced as required and the
planted area is protected fromerosion. Ensure weeds, insects and
di seases are eradi cated Check plant material for girdling of the
trunk.

1. Obtain the maintenance report.

2. Obtain the maintenance instruction.

(b) Fertilizing

1. Check the timng of the application with the advent of
wi nter dormancy.

2. Check the nethod and rate of application.

3. Check that dry fertilizer does not adhere to the plant
material .

(d) Settlenent

1. Check that topsoil is added to nmintain the grade and

earth saucer at which it was grown.

2. Check that each plant is naintained at the sane grow ng
depth at which it was grown.

3. Check that plants showi ng serious settlenent are

repl ant ed.

gq. Unhealthy Plants

(1) Check plants for being in a healthy grow ng condition.
A plant is considered unhealthy when the nain | eader has died back
or twenty-five percent of the crown is dead.

(2) Check that unhealthy or dead plants are renoved
imedi ately.

(3) Check that plants are replaced when seasonal conditions
permt.
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r. Warranty

(1) Ensure furnished plants are guaranteed to he in a
vigorous growing condition for a period of twelve nonths.

(2) Aplant is replaced one tinme under this guarantee.

(3) Obtain witten calendar time period for the guarantee.
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CHAPTER 2F
RAI LROADS
2F-01. GENERAL
Thi s chapter covers the inspection of railroad construc-
tion, including ballast, sub-ballast and track naterials on a
previously prepared sub—grade

a. Contract Docunents

In addition to the plans and specifications and shop
drawi ngs, QC/ QA should have a copy of the latest Anerican Railway
Engi neering Association publication and should be famliar with
its contents.

b. Work on Lines Adjacent to In-service Lines

(1) Prior to commencenent of work, check to see that
arrangenments have been made with the adjacent railroad for pro-
vision of flagmen, light signals, slow boards or other require-
ments of the railroad or |1 CC Regul ations for the protection of
equi prent and personnel of both parties.

(2) Check to ensure coordination of action when tie-in
bet ween new and exi sting construction is to be nade.

C. Woirk on Lines Crossing Roads or H ghways

Prior to commencenent of work, check for coordination be-
tween the contractor and state or local authorities for detours,
barri cades, crossing guards, lights and sinilar related itens.
2F-02. SUB- GRADE

a. Sub-grade Prepared Under Another Contract

(1) Check angle of repose and erosion of side slopes in cut
and fill sections.

(2) Check for drainage between roadbed and bank in cut
sections. Are culverts installed as required?

(3) Check size, shape, grading and conpaction of roadbed.

(4) To avoid possibility of clains, secure acceptance of
exi sting roadbed by railroad contractor.

b. Sub-grade Prepared Under Railroad Contract

(1) Review appropriate chapter of nanual pertaining to
pl acement of fill.

(2) Check for renoval of unsuitable materials in cut sec-
tions.

(3) Check fill materials for acceptability as stated in
speci ficati ons.

(4) Check for conpliance with specifications in placing,
conpacting and grading fill.

2F-1



EP 415-1-261
2 Jan 92

(5) Check for proper nethods of construction on slopes in
fill sections and that correct slopes are maintained in both cut
and fill sections.

(6) Check for conpliance with plans as to drainage facili-
ties, size, shape, location, nethods of construction and
materi al s.

(7) Ensure that work areas are graded to drain when work is
stopped for any reason. Check daily, weekends, and when
progressing to new areas.

2F-03. MATERIALS

a. Al materials, equipment and supplies shall be new and
in unused condition, unless otherw se specified, and shoul d
conformto applicable standards.

b. If nmaterials are Governnent-furnished, an inventory
shoul d be nade with the contractor as to condition, quality,
quantity and a recei pt obtained fromthe contractor. Your
supervi sor should be notified i mediately of unsuitable or
insufficient nmaterials.

c. Al of the following items shall be checked for
conpliance with approved sanples, certificates of conpliance,
pl ans, specifications or applicable Federal or other standards, as
the case may require:

(1) Ballast - Check for type, quality, soundness, grada-
tion and continued conformty with previously approved materials.

(2) Ties —Check species, size, nethod of treatment and
condition. Check for anti-splitting device installed on each end
of hardwood ties,

(3) Rail - Check for length, weight and section, con-
dition, and drilling pattern.

(a) Rails nay be bent or straightened only with appropriate
bendi ng devices, not with sl edge hammer or |ocalized application
of heat.

(b) Chipped or cracked rails nust be set aside.

(4) Joint Bars - Check for drilling condition, weight, type
and si ze.

(5) Tie Plates - Check for punching, size, weight, con-
dition and type.

(6) Track Bolts, Nuts, Spring Washers - Check for con-
dition and size.

(7) Track Spikes - Check for condition, type and size.
(8) Tie Plugs - Check for size and preservative treatnent.

(9) Turnouts - Check all nmetal material for condition,
size, nunber, weight, section, and | ength as appropriate.

(10) Switch Stands - Check for conpliance with submittals.
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(11) Rail Anchors - Check for size, weight, condition and
nunber of each type or size required.

(12) Derails - Check for size, condition, and the nunber of
each size required by plans.

(13) Bunpers - Check for conformty with submttals and
nunber required.

(14) Signal Equipnent - If required, shall be checked for
conpliance with submttals and specifications, as applicable.

2F-04. TRACK CONSTRUCTI ON

a. Contractor Qperation

Di scuss the contractor*s conplete operation with himduring
the preparatory inspection.

(1) Check the schedul e of operation to assure that it is in
conpliance with contract requirenents.

(2) Check equi pnent proposed. Do not allow the use of
equi prent that will rut or damage the roadbed.

(3) Check storage and handling of material procedures.

(4) Check sequence of operation.

b. Roadbed

The roadbed shoul d be constructed sufficiently far in
ag\r/eklhce of track laying operations to avoid slow down of this

(1) Depressions should be filled and conpact ed.

(2) Sub—grade shoul d be graded to provide drai nage under
the bal | ast when required,

c. Ballast

Bal | ast should be placed to the depth and cross section
i ndi cated on the plans.

(1) Wwatch for contami nation with sub—soil or other foreign
material s which mght inpair drainage qualities.

(2) Placing of ballast will be done, in part, prior to
placing of ties or conpletely after placing of ties and rails in
accordance with the provisions of the specifications.

d. Ties

(1) Ties should he laid with the heartwod face or the
w dest surface down.

(2) Check spacing of ties by counting nunber per rail.

(3) Select ties so that the best ones are used at rail
joints.
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(4) The handling and placing of ties wth tappi ng—pi ck,
spi ke-maul s, sl edges and shovel should not be permtted. Ties
shoul d be handled only with tongs.

(5) Check the surfaces of the ties to assure that full
bearing is provided for the tie plate.

(6) Check that ballast if tanped under ties to provide a
firmbearing for tie track has been raised to grade.

(7) The end of ties shall be aligned at the sanme side of
the track.

(8) Tanping stone ballast will nornally be done froma
poi nt 15 inches inside each rail on both sides of the ties to the
ends of the ties. Tanping shall not be permtted in the center of
the tie between the above stated linmits; this center shall be
filled lightly with ballast using a ballast formor shovel.

(9) Al cut surfaces of ties should be slushed with
creosote oil and holes left by w thdrawn spi kes shoul d be sl ushed
with creosote oil and plugged with proper size creosoted plugs,
cut-of f flush.

e. Rails

(1) Check nethod of laying. Watch for bunping and striking
of rails.

(2) If nore than one rail section is authorized, the dif-
ferent sections should not be m ngled.

(3) Check for staggering of joints.

(4) Rails should be laid to standard gage (4* 8-1/2")
except on curves over degrees, where specified tolerances wll be
observed.

(5) Check spacer shins between rail ends to see that pro-
vision is made for expansion of rails as established in the
proj ect specifications.

(6) Check drilling and sawing. Do not permt use of a
torch.

(7) Check for proper nunber, |ocation, and size of bolt
hol es permtted. A variation up to 1/32-inch in location of the
bolt hole will be permtted.

(8) Rails should be laid on curves with the super el eva-
tion nmaintained throughout the circular part of the curve and run
off in the spiral portion of the curve.

(9) The weight, nake and location of different weight rails
shoul d be shown on the as-built draw ngs.

f. Tie Plates

(1) Check size, punching and type of tie plates being used.
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(2) Check, that bottomof rail, the tie plate, and the
bearing surface of the tie are clean to provide full bearing.

(3) Check spiking.

g. Joint Bars

(1) Check for correct nunber, spacing and correct size of
holes to mate with rail holes.

(2) Check, after installation, for correct nunber and size
of bolts, nuts and spring washers. Nuts nust have full thread on
bol ts.

(3) If nore than one rail section is authorized check for
use of proper conpronise joints between rails of different weight.

h. Spiking
(1) Check driving of spikes. They shall be driven plunb
with one face in contact with the rail. Those driven out of plunb

or sledged to rail should be renoved and repl aced.
(2) Bent spikes will not be permtted.

(3) Check staggering of spikes on the ties to prevent
splitting of ties.

(4) Check nunber of spikes being placed.

(5) Check spiking on tangents and curves. (Four hol ding
spi kes on tangents and six on curves.) Spikes to be staggered with
outside spikes in each tie near the sane edge and inside spikes
near the opposite edge.

(6) Check driving of spikes. Do not over-drive.

i. Rail Anchors

(1) Check that rail anchors are being installed in the
locations indicated on the drawi ngs.

(2) Check proper positioning against ties and securing to
rail.

j. Turnouts and Crossovers

(1) Check locations, sizes, types and installation.

(2) Locations, sizes, etc. should be nmade a matter of
record.

(3) Check that all noving parts are oiled and switch is in
proper adjustnent so that for each position the points are held
tightly against rails.

k. Quard Rails

Check for location, rail section, spiking, and spacing.

1. Derails and Bunpers
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(1) Check accuracy of location of derails and bunpers.
(2) Check for secure anchorage.

m Qling Track Fixtures

Check for oiling of track bolts, joint bars and fishing
spaces of rails.

n. d earances

(1) Prior to actual construction, overhead and side
cl earances shoul d be checked for conpliance with regul ations of
the switching railroad, unless otherw se specified.

(2) During and after construction, overhead and side
cl earances shoul d be checked at track side structures erected
under other contracts.

0. Signal Devices (Electric)

If bonding of rails is required for signal systens, or
ot her reasons, the bonding wires should be checked for correct
type and proper installation. If insulation joints are required,
check that they are provided where and as specified.

2F-05. SAFETY

Conti nui ng check shall be nade to secure conpliance with
applicable safety requirenments of Federal (1CC), State, Local,
adj acent railroads and the Corps of Engineers “Safety and Health
Requi renents Manual ”.
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