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TESTING OF MATERIALS FOR FEDERAL AID SECONDARY PROJECTS

The purpose of this discussion is clarification of the framework of
Federal regulations and State requirements involved in testing of materials
for Federal Aid Secondary projects., The discussion includes considera-
tion of 1) the reasons for testing of materials, 2) procedures followed in
the testing program, 3) methods of charging for testing services, and
4) certain related subjects. In addition, a collection of pertinent basic
documents is appended for ready reference,

The Reasons for Testing of Materials

To state the matter simply, materials are tested to determine their
compliance with specifications. Specifications were defined well by
Charles P, Dudley, anearly president of the American Society for Testing
and Materials, as "an attempt on the part of the consumer io tell the
producer what he desires. " Specifications are developed through experi-
ence and are constantly being changed to reflect the findings of research,
in order toobtain materials that will provide the best service. Further--
and this is where the Counties become involved--testing must be per-
formed to meet the requirements of State specifications and in conformance
with the policies and procedures of the Bureau of Public Roads.

Procedures Followed in the Testing Program

We do not have a choice in establishing procedures to carry out our
rosponsibilities with respect to testing on Federal Aid projects. We
operate under definite instructions issued by the Bureau of Public Roads,
and under specifications that must receive its approval. As to therequire-~
ments for testing of materials on Federal Aid Secondary projects, these
are the same that apply fo all projects administered by the Bureau.

When I came to the Stale Highway Department 30 years ago, we
operated under the Bureau's General Administrative Ovder No., 273,
"Schedule of Minimum Requirements Governing Tests of Materials used
in Federal Aid Road Construction, ' which was issued in 1922, revised in
1930, and further revised a final time in 1945, This memorandum's
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foreword, setting forth the scope of Federal Aid road testing, rcad as
follows:

"A revised schedule of minimum requirements relative
to the frequency of sampling and festing materials used in
Federal-aid road construction is given below and supersedes
all previous schedules.

"These minimum reguirements must be followed in all
cases, except that the Division Engineer may waive: (a) any
of the requirements regarding determinations for quality if,
in his opinion, the quantity of the material involved. is too
small or the structure is not sufficiently important towarrant .
such requirements; and {b) the requirements regarding
determinations of size of aggregates if, in his judgment, the
products being furnished are from dependable commercial
sources of supply. It should be understood, however, that
these are in reality minimum requirements and should be
waived only in exceptional cases, and furthermore, that
additional or more frequent sampling and testing may and
should be required in certain cases. Division Engincers
should insist upon such additional testing at any time when
in their judgment, it is advisable to do so.

"In all cases where the schedule of minimum require-
ments conilicts with existing approved State specifications,
the provisions of the specifications shall gevern. The Divi-
sion Engineers are requested to secure, if possible, such
revisions in all future specifications as will prevent conflicls
with the schedule of minimum requirements.

"Each sample taken in accordance with this schedule
shall be tested to determine whether the material meets in-
full the requirements of approved State specifications covering
the project or contract.

The full text of this memorandum is given in Appendix A, along with a
supplement containing approved changes and additions regarding mlmmum
requirements for testing.

In 1954, Memorandum No. 273 was superseded by a new directive,
revised in 1960 and 1962, and known in its current form as Policy and
Procedure Memorandum 20-6.2, "Inspection of Construction Projects




(Sampling and Testing).' Its current version, dated January 26, 1962,
‘also supersedes the Bureau's Instructional Memoranda 20-5-60 and
20-5-60(1), which covered additional responsibilities of the Bureau's
Division Engineers. This "PPM" is now in force and is presented in full
in Appendix B. The PPM's purpose and objective are stated as follows:

"Purpose

"The purpose of this memorandum is to prescribe the
policies and procedures relating to sampling and testing of
materials and construction in connection with the inspection
of Federal and Federal-aid highway construction projects, -

"Ohjective

"The objective of the sampling and testing performed on
highway construction projects is to ascertain whether mater-
ials used or proposed for use and the construction work
accomplished or in progress conform with plans and speci-
fication requirements and to alert the contractor and super-
viging engineers to the need for corrective action in case of
nonconformity., Sufficient sampling and testing should be
done as prescribed herein fo assure that the obgectwe ia
accomplished. "

It should be noted that PPM 20-6.2 does not carry over the specific
minimum requirements for festing listed in GAM 273." We have the
Bureau's approval, however, for continued application of the 1945 require-
ments, with the supplementary changes and additions mentloned {Appendix
A), and these also are now in force,

C. B. Laird, Chief Construction Engineer, and I metwith the Bureau's
Divisional and Regional representatives, and onthe basis of understandings
reached, appropriate instructions dated July 11, 1960, and November 2,
1960, were prepared for those concerned. Copies of these instructions
as distributed to all County Road Commissioners by S, T, Byam, Federal
Aid Secondary Engineer, are included in Appendix C; it should be noted
that the November 1960 memorandum is the one currently in effect, but
that the July 1960 memorandum includes certain supplementary mforma—
tion that is still of interest.

With regard to State certification of the quality of materials on Federal




Aid Secondary projects, attention is directed to paragraph 12 of PPM
20-6. 2:

"a, A certificate conforming in substance to that indi-~
cated (herein) is to be submitted by the State for eachhigh-
way construction project in which Federal funds parficipate
and that is constructed under State supervision or under
another agency responsible to the State, including projects
congtructed under the Secondary Road Plan. The certifica~
tion. . .is tobe based on the resulis of all sampling and testing
performed in connection with the project.... The certifica-
tion...is to be based on record samples and tests only as
described (herein), and is to certify: (1) whether or not the
results of the tests on record samples indicafed that the
materials and work conform to the plans and specifications,
and {(2) whether or not such results are reasonably repre-
sentative of the materials incorporated in the work as shown
by the results of job control sampling and {esting.

"o. A materials certificate similar to that indicated in
the attachment but modified to fit the conditions is to be sub-
mitted for all projects under direct Public Roads supervision,

"e¢. The materials certificate is to accompany the final
voucher and become a part thereof. A copy of the certificate
is to be furnished as soon as available as a basis for final
acceptance of the project and is to be attached to or incor- -
porated in the final construction inspection report. "

The Office of Testing and Research has been given the responsibility
for making this certification. In its preparation, all testing is audited to
ascertain that the required samples have been taken to cover the quantities
used and that the test results obtained conform to the Bureau's policies
and the Department's specification requirements. In those instances
where materials were accepted which received less than the State's usual
requirements for sampling and festing, a complete explanation must be
made indicating the conditions under which the materials were accepted.

This materials certificate accompanies the final voucher and is used
as a basis for final acceptance of the project. It is attached to or incor-
poraled in the Bureau's final construction ingpection report for the project.

No payment on any Federal Aid project will be made by the Bureau
of Public Roads until it has received the ""Letter of Certification.' The




Office of Testing and Research will not certify any material that has been
included in a project without sufficient tests or a full explanation of the
reasons for including the material without the. required sampling: and
testing. Sample copies of the certifications used by the Department and
"Final Material Report' are in Appendlx D. b

Finally, in addition to the -responsibil-ities set-forth in PPM .20,—6__.;2_,4

we must take random samples, according fo the procedures covered in
detail in the November 1960 memorandum (Appendix C),

Charges for Testmg Services

Most festing for Michigan Federal Aid Secondary progects is done

at the Department's Testing Laboratory Division at the University of

Michigan, Ann Arbor. This agency was established in 1916 by agreement

between the Department and the Regents of the University. Ovér the
years there has developed a mutually satisfactory, coordinated use of
jointly shared facilities, involving both Deparimental personnel - and
University civil engineering students and staff. The raies charged for

testing services have been carefully established and maintained during

this period, by accounting for the average man-hours required for testing
each individual sample of material. These fees are checked against
commercial laboratory charges to keep them at reasonable and realistic
levels. In recent years, the rates have increased somewhat, due to

higher costs for salaries and equipment. Current rates are summarized

in Appendix E,

The County Enginecer submitting a sample of amaterial to the Labora~
tory for test will be billed for testing charges by the Department's Finance
Division, in a monthly statement. This billing procedure requires the
Laboratory to send a copy of the test report, with testing charges noted,
to the Finance Division, which in furn debits this amount to the project,
County, maintenance section, or purchase order noted on the report.
Charges for shipments from tested stock (Appendix E) for that period are
added. To avoid any misunderstanding regarding these charges, a copy
of the monthly report as prepared by the Laboratory and forwarded to the
Finance Division is also sent to the County Road Commission. . At present
these charges are subject to a 6-percent laboratory overhead, .. ..

The highway program has increased tremendously in recent years
and the testing volume, of course, has kept pace, In 1962, a. total of
27,178 samples were received by the Ann Arbor Laboratory, and in the
first seven months of 1963, the volume of samples received ran nearly a




thousand more than the comparable period a year earlier,

The Laboratory's aim is to test and report samples promptly, so as
to avoid unnecessary delay. The main factors contributing to such delays
are incomplete sample identifications and insufficient sample size. These
deficiencies, however, are found not only for materials from Federal Aid
Secondary projects, but for all types of samples from all types of projects.

The reverse side of the Sample Identification Form (Appendix C)
gives instructions for selecting and shipping samples, and for the size
and number of samples required. Supplies of this form may be obtained
on request to the Testing Laboratory Division, P.O. Box 619, Ann Arbor,
Michigan,

Related Problems

The {ull scope of inspection responsibilities is illustrated in the
Bureau of Public Roads' PPM 20-6. 1, "Inspection of Construction Projects
(Exclusive of Sampling and Testing)." This memorandum's paragraphs
on purpose and objective read as follows:

"Purpose

"The purpose of this memorandum is to prescribe the
policies and procedures relating to inspections of Federal-
aid highway construction projects and projects under the
direct supervision of the Bureau of Public Roads, and to the
preparation and submission of reports pertaining thereto. ...

"Objective of Inspection

"a, The principal objective of construction inspection
by Public Roads engineers is to ascertain whether or not the
construction is being performed in full conformity with the
approved plans and specifications and if not, to arrange for
the necessary remedial action to be taken. The inspection
should cover the quality of materials and workmanship,
conformity with dimensional requirements, need for changes
or extra work not included in the original contract, adequacy
of supervision, inspection and other controls, progress of
the work, conditions justifying time extensions or price
adjustments, compliance with labor provisions, adequacy
of safety measures, adequacy of cquantity and payment con-




trols, new or improved methods and equipment, exXperimental
construction, and other. features.of importance or intérest,

The inspecting engineer should also analyze the Ijrdject _careﬁ
fully at the time of his inspections to ascer’ﬁé_irj[ whether there
is indication that certain changes in design or construction
practices should he made for future projects to provide a
highway that will (1} betier serve traffic néeds, (2) be ol
higher quality, (3) cost less o construct and maintain with<
out adversely affecting the quality of the work, ot (4} elimi-
nate or reduce delays and hazards in performing the con~
struction, To the maximum extent feasiblewithin the lLimita--
tions of time that can be devoted to the work, the inspections
should be made with sufficient frequency and thorcughness to
assure that these objectives are accomplished,

", With respect to the final inspection, the principal
objective is to determine whether the coustruction has been
completed in accordance with the approved plans and speci-
fications including approved changes and exfra work, and is
acceptable to Public Roads for Federal participation in the
cost in accordance with the ferms of the project agreement
and modifications thereof. "

Paragraph 15 of this memorandum, covering inspection-in-depth, is
the one you have probably heard most about:

"It is recognized that because of manpower and fime
limitations, it will not be pessible to make thorough inspec-
tions of all active projects at frequent intervals. From time
to time, however, the division engineer, after consultation
with the district and area engineers, should designate a
number of representative projects upon which comprehen-
sive, thorough, complete, and detailed inspections and
analyses of the selected phase or phases of the construction
and engineering are to be made. The primary purpose of
such inspections-in-depth and analyses of the findings is to
provide a continuing basis for evaluating the accuracy, ade-
quacy, and effectiveness of procedures, methods, controls,
and operations used by the contractor and the engineer to
assure performance of high quality counstruction, accurate
determination of quantities upon whichpayment is to be made,
and correct payment in accordance with the contract provi-
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sions. The findings on such inspections should disclose any
need for hetter controls, better supervision, and improve-
ments in specifications and procedures on these particular
projects or generally on all projects. If any such need is
found, appropriate remedial action should be initiated, "

The information furnished in this discussion and the appendices I hope
will provide you with a convenient compilation of documents pertaining to
inspection requirements on Federal Aid projects, and will possibly explain
some actions on the part of State Highway personnel which may have
seemed to you to have been arbitrary.
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PUBLIC ROADS ADMINISTRATION
FEDERAL WORKS AGEHECY
WASHINGTON 25

General Administrative Memorandum No. 273
(Original Issue)
Date: April 5, 1945

Subject: Schedule of Minimum Requirements for Testing

The schedule of minimum requirements governing tests
of materials used in Federal-ald road construction, originally
issued in 1222 and last revised in 1930, has been further
revised and copiss of the revised schedule ars attached.

The schedule, as revised, supersedes the schedule of

minimum requirements dated May 1, 1830, and is effective
April 1, 1945.

Phos. He MacDonald
Commissioner of Public Roads

Attachments
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APPERDIX A

April 1, 1945

SCHEDULE OF MINIMUM REQUIREMENTS
GOVERNING TESTS OF MATERIALS
USED IN FEDERAL-AID ROAD CONSTRUCTIONY

FTORIWORD

A revised scheduls of minimu

| m requirsments relative to the
fraquency of sampling and testing materials used in Federal-aid road .
construction is given b@low.and supersedes all previous schedules.
These minimum requirements must be followed in all cases, excepd
that the Division Engineer may waive: {(a) Any of the requiraments
regarding determinations for quality if, in his opinion, the quantity'
of the material involved is too small or the structure is not suflfi-
ciently important to warrant such requirements; and (b) the reguire-
ments regarding determinations of size of aggregates if,-in his judg-
ment, the products being furnished are from dependable commercial
sources of supply. It should be understood, however, that these are
in reality minimum requirements and should be waived only in exception-
al cases, and furthermore, that additional or more frequent sampling
and testing may and should be required in certain cases. Division
Engineers should insist upon such additional testing at any time whaen,

in their judguent, it i1s advisable to do so.

1. Supersedes Schedule of Minimum Requirements dated May 1, 1930.
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In all cases where the schedule of minimum requiremsntis
conflicts with existing approved State specifications, the provisions
of the specifications shall govern. The Division Engineers are
requested to secure, if posgsible, such revisions in all future spsci-
fications as will prevent conflicts with the schedule of minimum
requiremehtso i

Each sample taken in accordance with this schedule shall be
tested to determine whether the material meets in full the requirements

of approved State specifications covering the project or contract.

Number of Samples Requirsd
l. Portland Cement
a. Portland cement shall be sampled in accordance with ths
requirements of A.A.5.H.0. Method T-127.
2. Bituminous Materials
a. One sample shall be obtained from each car or squivalent,
b, Material in bulk storage shall be sampled in sccordance

with the provisions of 4,4.S.H.0. Method T-40.

¢. Samples for consistency and specific gravity tests shall

be taken from each car or equivalent when matsrial is
drawn from a pretested storage tank.
d. If less than 2,000 gallons is used on a contract, the

manufacturer's certificate of compliance with specifica-

tion requirements may be accepted at the discretion of

the State.
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minous Mixtures

One sample of each type of mixturs shall be obtalned Tyem

each day's run ab plants under State inspection. Whare

more than one shift in plant operation embraces the day
run, a sampls of the mixture shall bs taken daily for wach
shift.

For mixtures prepared at plants without State inspectlon,
and for natural or processed rock asphalit, one sample shall
be obtained from each car or equivalant. |
Samples for density, thickness, and cemposition determinations
shall bs teken from the completed pavement placsd by each
ghift each day with hot-laid mixbures of bitusinoue consreis
oy sheet asphalt types.

For mixed-in-place congtruction, cne compoalbe sample shall

be taken from the pavemant laid by each shift each day.

One sample for tests of quality shall be taken from pon-
commercial deposits prior to use.

At least one sample for tests of cqualily shall be taken

each year from commercial quarries.

One composite sample for tests for size shall be taken from
aach shiﬁmsnt of aggregate prapared for use in cemenl concrete
or bituminous mixtures. No sample shall represent more than

100 cubie yards.
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d. Daily samples of the botal mineral aggregate used .in
bituminous concrete and sheaet asphalt shall be obtained
for test for size,

5. Mineral Filler

a. One sample for tests for size shall be taken from each

shipment of'SO tons or less.
6., Slag

a. One sample for tests of guality shall be-taken prior to
use.

b, Samples for tests for size shall be taken as required in
4e and 4d.

7. Gravel and Sand

a. One sample for tesis of muality shall be taken from non-
commercial deposits prior to use.

b, At least ons sample for teats of éuality shall be taken
eath year from commsrcial plants.

¢, These requirements for sampling may be Wai#ed for concrete

aggregates 1f less than 10 cubic yards of concrete are

involved in the contract.

d. One sample for tewmts for quality shall be taken from each
500 cubie yards of road gravel or sand or gravel for concrete
when the material is obtained from a non-commercial source.

e, Samples for test for size shall be taken as reguired in is

and 4d.

F-2433
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8. Concrete

a, One set of 3 cylindsrs or beams shell be obbtained {rom
the base or surface concrete placed sach day.

b, One set of 3 cylinders shall be obtained from each 100
cubic yards or lesa of each class of structural concrets
pléced each day.

9. Water for Concrate

a. One sample shall bs obtained pricr to uss from each source

of water which iz of questionable quallty.
_10. Paving Brick

a, One sample shall be taken {rom the first 10,000 brick

furnished and one sample from each subssguent 50,000 brick.
11. Stabilized Base or Surface Materials

a. One sample for teats for plasticity and sing shall be talen
from each 100 cubic yards of maﬁari&ln

b. One samnle for tests of gquality of aggregate shall be taken
from each source priocr to use. |

¢, One sample of binder soil shall be taken from each 100 cubic

yards used in plant- or road-mix constructlion.
d. One check or control sample shall be taken from each 500
lineal feet of comnleted plani- or road-mix conatruction,
e, One field test for density shall be made for each 1,500

lineal feet of comnleted construction prior to application

of surface tresatnent.
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12, Corrugated Mstal Pipe

a. The requirements given in 4.A.8.M.0. Specification M 36
ghall gﬁvern,

b, For sectional or arch culverts, or for pips on a project
where less than 100 lineal feet of a size is used, certi-
fied test resulis from the manufactursr may be accepted
at the discretion of the State.

13. Concrete, Clay and Cast Iron Pips

a. The requirements given in the following A.A.5.H.0. Speci-

fications shall govern:

Concrete pipe - M 41, M 86, and M 87

Clay pipe - M 65
Cast iron pipe - M 64
Drain tile - ¥ 66

14. Reinforcing Steel
a, One sample of each size of bar or wire shall be taken from
each shipment from a source.
b. One sample of fabricated reinforcement (welded wire fabric

or bar mats) shall be taken from each shipment from a source.

c. In lisu of (a) or {(b), steel may be sampled at the mill in
which case the provisions of A.A.S5.H.0, Specificatlons M 31,

M 32, M 42, M 53, M 54,and ¥ 55 shall govern.

P—Zu33
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15. Paint
a. One sample of sach kind of paint spseifiesd shall be obteined.
b, When the quantity of paint invelved does not justify the

ﬁf&@tﬂf@r

expense of a test, a certified analysis fr@m the ms
mgy be aseapted.
16. Structural Steel
a. A ecertified mill test report showing chemical analysis and
physical properties ls required.
b. An inspection report showing that the material furnished -
has been identified as that represented in the certified
mill test report is required.
17. Tregted Timber and Piling
a. A copy of an inspection rsport of treated timber is required.
b. One sample of sach grade of c¢reocsoia or other agent used in
timber treatment on each projeét is required.
18. Special Curing Agents
a. One sample shall be taken from each shipmént of any special
curing agent used.

19. Expansion Joint Filler

a. One sample of each thickness of preformed filler in sach
shipment shall be obtained.
b. For poured fillers, one sample of each ingredient as shipped

to the project shall be obtained from each shipment.

P-7433
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20. Asphalt Plank
a. One sample of sach thickness of plank shall bs taken
from each shipment.
21, Guard Rsil and Fittings
a. One sample shall be obtained from sach shipment of cable,
band, or wire fabric.
b. One samples shall be obtained of each type and size of
fitting used on contract.
22, Castings, Iron or Steel
a. The requirements of A.A,S.H.0. Specifications M 103,

M 104, ¥ 105, and M 106 shall govern.

P-2433
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General Administrative Memorandum No. 273, states, "whers the schedule of minimum
requirements conflicts with existing approved State speecificatlons, the provisions
of the specifications shall govern." In this respect, the {cllowing procedurce have

been estsblished in the sampling and testing of portland cement, mnd pi@ﬂ'ané tlie.

T P a1

Portland cement is mccepted for use on the basis of certification from the P

ducer and is check tested on the basis of composite samples sucniited Trom each
of the Districts. The number of samples submitbted being dependent on the smounte

being used for each project within the particular District.

Pipe and Tile (Conerete and Clay) is 'sampled and tested on the basis of one pEr-

cent.of the number of pieces of esach size for Reinforced (oncrete Culvert Pipe,
Non-Reinforced Concrete Culvert Plpe, and Reinforced Concrete Sewer Pilpe repre-
sented in a shipment.

One percent of the number of pieces, but nob lees than 2 pieces, ﬁf‘each size For
Concrete Sewer Pipe and all clay pive except tha% at the option of the Departuent
the following schedule applies for 4" to 24" diameter sewer pipe for quantities

of 500 pieces or moxre:

500 pieces to 1000 pilecesrew=m-w=-===5 gamples
1001 pieces to 2000 pileces=--rw-==-=3 sgnples
2001 pieces to 5000 pleceg~-~mwn-==10 samples
Over 5000 pleces-ewrmemeccmanmnrnoeos 2 semples S

per 1000 pieces or fraction thereof.

One percent of the number of pieces but not less Than 5 pieces of each gize for
drain tile (concrete and vitrified clay) except that at the option of the Depart-

ment the following schedule applies for quantities of 500 pieces or more:

RO0 pleces to 1000 pleces----rsm===% namples
1001 pisces to 2000 pieceferccmeennn 8 samples
2001 pieces to 5000 plecefemwwwmmmn 10 samples
Ovar 5000 pleces-wecoccomvovnnenm==al samples

per 1000 pieces or fraction thereof.

In addition to those materlials listed in the Genersl Administrative Mepmorandum Wo.

273 the following requirements have been established for job control sampling and

=21~
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+

l testing for the items indicated: l ‘ !

Barbed Wire is sampled and tested on the basis of one sample from each project

consignment.

Calecium chloride is sampied and tested on the basis of one sample for each ship-

ment.

Concrete block for manholes, catch basins, ete., are gampled and tested on the

bazis of one sample of 5 whole blocks taken st random from each 10,000 blocks

or less represented in a shipment.

Delineators are sampled and tested on the basis of 10 delineators of each size

and color represented in a shipment.

Fencing material is sampled and tested on the basis of one sample from each project

consignment.

Glass beads are sgampled and tested on the basig of one sample from each batch or

run represented in a shipment.

Masonry brick is sampled and tested on the basis of one sample of 10 whole brick

from each 50,000 or less represented in a shipment.

Rubber-Type Jeint Sealing Compound is sampled and tested on the basis of one

sample from each baich number represented in a shipment.

Seed is sampled and tested on the basis of one sample from each variety of each

shipment.

Signs (wood, aluminum sheet, aluminum extruded) are inspected for conformance to

specification and design requirements after fabrication for each project consing-

ment.

=22
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Steel Beam Guard Rail is sampled and tested on the basis .of,; either, one sample

for each heat number, or, one sample for each consignment of 1Q,000 1iyea1 feet

or less.

Btresg=relieved wire for prestressed beams is sampled snd tested: (a), at the

steel plant on the basis of one sample for each 10 tons, (5 reels a@proximately)
or less, for each consignment, or, (b), at the prestress fabricating plant on the
basis of one sample for each reel {12,000 to 15,000 feet approxzmately dependent

on the strand size).

Overhead Sign Structures (Aluminum, steel) are 1nspected for workmanshlp and

conformance to design requirements after fabrlcatlon for each progect c0n81gnmento
Required welding is done by qualified welders only. Quallflcatlon baged on

laboratory tests.

Waterproofing fabric is sampled and tected on the basis of one sample from cach

shipment.

Steel Fence Posis are sampled and tested on the basis of 5 pieces of each size

for each congignment.

Sign Posts are sampled and tested in accordance with the following procedure and,

schedule:

The welght per lineal foot is determined by messuring and weighing at leasst 5
posts taken at random. If the weight per lineal foot meets the specificstion
requirements one section of post, without holes, at least 30 inches in length

per type represents the following quantities:

100 te 1000 lineal feet-crmcemee-- 1 sample
1001 to 3000 lineal feet--re-m-own- 2 pamples
3000 to 5000 lineal feel-wrmrmccema- 3 samples

Over 5000 linesl feelt per consignment - L samples.-

23w
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Delineator Posts -~ Same as under "Sign Posts."

Wood Guard Rall Posts are sampled and tested on the basis of field inspections

for quality and treatment for each treatment charge.

Guy Wire is sampled and tested on the basis of one - 2 ft. length per shipment if
sampled after delivery. TIf sampled at the source the number of lengths to be taken

is the cube root of the number of colls in the lot with & winimm of five lengths

to be submltted.

. Bnow Fence Tiles are sesmpled and tested on the basis of five ties per shipment 1f

sampled after delivery. 1If sampled at the source the number of tles to be taken
is the cube root of the bundles in the lot with e minimam of five tles to be

submitted.

Incidental construction items, such as, brine, pipe joint sealers, mineral
fillers, e%c., are sampled and tested on the basis of the individual item re-

gquirements for each lot or project consignment.
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APPENDIX D

V.8, DEPARTMENT OF COMMERCE | POLICY AND PROCEDURE MEMOR,

Bureau of Public Roads Date of issuance:  January 26, 1962

PROGRAM AND PROJECT PROCEDURES

Subject: Ingpection of Construction Projects (Sampling and Testing)

Supersedes: IM 20-5-60, dated April 29, 1900, and IM 20-5-60(L) "
dated January lb, 196l

i. PURPOSE

The purpose of this memorandum is to prescribe the policles and procedures
relating to sampling and testing of materials and construction in connection.
with the imspection of Federal and Federal-azid highway construction projects.

2. OBJECTIVE

The objective of the sampling and testing performed on highway construe-
tion projects is to ascertain whether materials used or proposed for use and
the construction work accomplished or in progress conform with plang and
specification requirements and o alert the contractor and supervising engi-
neexrs to the need for corrective action in cage of nonconformity. Sufficlient
sampling and testing should be done as prescribed herein to assure that the
objective is accomplished.

3. DEFINITION OF CENTRAL LABORATORY

a. For the purposes of this memorandum the term '"central laboratorxy,"
when used in connection with projects constructed under State supervision,
should be construed to refer (1) to State highway deparifment central labora-
tory, and (2) to division or district laboratories in States where materials
control functions have been decentralized to such levels, It doesg not include
materials control facilities under supervision of the engineers imn direct
charge of the project or of materials control activities on the project.
When the State uses the facilities of other public agencies or of private
testing laboratories to supplement its own facilities, rhese will be con-
sidered as a part of the State's central laboratory for the purposes of this
memorandum,

b. When the term '"central laberatory" is used in connection with projects
constructed under Public Roads supervision, it means whatever laboratory,
other than one under supervision of project persomnel, performs the testing
for the project,
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PPM 20-6.2, page 2
January 26, 1962

4. CLASSES OF SAMPLES AND TESTS

Two different clasges of samples and tests are required for each project,
They are *'job control samples and tests" and "record samples and tests."
The latter class is subdivided into "progress samples and tests" and "final
samples and tests,"

3. JOB CONIROL SAMPLES AND TESTS

These are samples taken and tests made for comtrol of the construction
operations by ascertaining on a day-to-day basis whether the guality of the
materials being incorporated or proposed for imcorporation in the work, and
the quality of the comstruction work being produced, conform to the plans
and specifications. They are of four different types:

a, Samples of materials or construction work taken and tested
at the construction site by project personnel,

b. Sawples of materials or comstruction work takem at the con-
struction site by project personnel and tested at the central laboratory
with numerical results obzained for each of the vequired tests reported
to the project personnel. ‘

€. Samples of materials taken by central laboratory personnel at
the production or processing plant, shipping point, or other source of
origin remote from the project and tested at the central laboratory with
numerical results obtained for each of the reguired tests reported to the
project personnel,

d. Samples taken and tested by the manufacturer or supplier with
certificates as to confeormity with specifications belng sent to the project
and cemntral laboratory personnel,

6. PROGRESS SAMPLES AND TESTS

4, These are random samples taken and tested as an independent spot
check on the results shown by job control samples. The progress samples
are to be taken from materials delivered but nef incorporated in the work
and from construction work in progress. The taking of the samples is to be
performed by either, (1) central laboratory personnel, preferably but not
necesgarily, in the presence of, and at the locations indicated by, the
Public Roads area engimeer; or {2) by project personnel at the locations
indicated by, and in the presence of, either central laboratory personnel
or the Public Roads avea engineer, or both., Progress samples may be
selected by Public Roads or central laboratory personnel from samples taken
for job comtrol purpcses provided such samples have been taken under their
observation and control. The progress samples taken are to be continuously
in the custody or under the observation of the central laboratory engineer or
Public Roads emgineer until they are shipped or delivered to the central
laboratory for testing.
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b. The testing of progress samples is to be done at the central
laboratory. If and when requested by Public Roads, it is also to be done
in the presence of the Public Roads area engineer. The numerical results
obtained for each of the required tests are to be sent to the projsct
personnel so that: (1) Actual test results obtained by the central labora-
tory can be compared with test results obtained by project persomnel on
similer material and evaluation made as to the accuracy of the project test-
ing; and (2) when materials are of a marginal nature numerical test values
sent to the project will alert project inspectors as to the necessity for
closer imspection, control and possible corrective action, The results of
these tests are also to be certified to the Public Roadg division engilneer.

¢. The State is to notify the Public Roads division engineer as to
when progress sampling and testing are to be done on projects under State
supervision so that he may arrange for the area engineer to be present if
feasible. If after such notification the area engineer cannolL be present,
the sampling and testing may proceed without his being present. It is
intended that the area engineer will be present whenever he can reasonably
arrange to do so.

d. Actual operations of progress sampling and testing on projects
under State supervision are to be performed by State personnel, Whenever
Public Roads area engineers collaborate in sampling or testing operations
they should, (1) designate, or concur in selection of, the specific
materials or construction to be sampled and tested, (2) indicate or concuy
as to where samples should be taken, (3) observe sampling and testing
processes, (4) report findings with recommendationg for corrective actions,
if necessary, and (5) report on measures carried out to effect corrective
actions.

7. FINAL SAMPLES AND TESTS

a. These are random samples taken from completed construction work
or completed portions thereof by the same personnel and under the same
requirements and procedures as for progress samples. These samples are
taken and tests made for the following purposes:

(1) To verify conformity with such plans and specification
requirements as are applicable to the completed construction as distinguished
from those requirements that are applicable to materials before they are
incorporated into the work. In this respect final samples and tests serve
the same purpose as progress samples and tests.

{2) To furnish information relative to the amounts of change in
properties of the materials used in the work. In this respect final samples
and tests are for physical research purposes to ascertain the need and bases
for possible improvements in future desgigns and specifications.

(3) To yeveal any wide change in properties or numerous substantial

deviations from the specified requirements that would indicate the need for
determination of the reasons therefor. In this respect the final samples

LIBRARY ,
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PPM 20-6.2, page &
January 26, 1962

and tests serve to indicate whether previously unkaown or unsuspected
conditions may exist on the project that have a detrimental effect on the
completed construction, or whether control of the construction materials
and operations may have beén inadequate,

b, Final samples should be taken of each individusl stage of the A
construction work as it is completed and before it is covered or disturbed
by a subsequent construction stage, in order to minimize damage to finished
work and facilitate the procurement of satisfactory samples.

¢. Whenever it appears that changes may have occurred in the gradation,
plastic limit, or liquid limit of untreated aggregate base or subbase
materials because of processing, contamination or other reason after the
materials weve incorporated in the comstruction, check tests for these
factors shall be made on the final samples and reported with explanation
. therefor. :

8. RECORDS OF SAMPLING AND TESTING

The results of all job control sampling and testing are o be kept in
the files in the project engineer‘'s office and shall be made available for
examination by the area engineer when he makes his inspection. The records
should also show the source of the samples and where, when and by whom the
sampling and testing was dome. These records are to become a part of the
permanent project recoxds of the counstruction agency. The same procedures
apply to the results of progress and final record sampling and testing
except that (1) complete records of the samples taken and results of tfests
thereon are to be made available in both the central laboratory files and
the project engineer’s files for examination by the Public Roads inspecting
engineer; and (2) the results of the tests are to be certified to Publie
Roads as provided in paragraph 12,

9. BSUSPENSION OF PROGRESS PAYMENTS

If, in the case of a project under the supervision of a State or one
cf its subdivisions, the materials test reports-and other reports necessary
to show whether the quality of the materials delivered and workmanship
being performed counform with the approved plans and specifications, are not
all on file and available for review by the, area enginee¥, he shall recom-
mend to the division engineer that comsideration be given to deferring pay-
ment of progress vouchers until the situation has been corrected.

10, APPLICATION OF SPECIFICATION REQUIREMENTS

Specification requirements relative to materials are generally to be
congidered as applying to the materials before they are mixed with other
materials or so processed that theivr characteristies are changed. The
exception will be when the specifications or established practices of the
State specifically provide that the requirements are applicable to the com-
pleted work after the materials have been processed and incorporated therein.
Samples for quality control are to be taken at the stage at which the qualicy
requirements are applicable.
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il. AREA ENGINEER'S FUNCTIONS

It is the responsibility of the Public Roads area engineer to perform
the following functions with respect to sampling, testing and reporting om
materials and workmanship.

a. Review all avasilable job control, progress, and final test
reports at each inspection.

b. Make visual imspection of materials and of materials sources
at or near project gite to judge, (1) whether tests reports appear to
correctly depict the true character of the materials; and {2) whether
uniformly good materials can be expected to be produced from the source in '
the reguived quantity. :

. ¢. OCbserve job control sampling and testing performed by project
personnel ., _

d. Gbserve methods and inspect workmanship.

e, Arxrange, whenever feasible, for taking of progress and final
samples under his observation and at locations indlcated by him,

£. Obtain informatlon concerning progress and final samples taken
during his absence by or under direction of central laboratory persomnel,

g. Observe testing of job control, progress and final samples at
central laboratory whenever feasible, and review test reports thereon.

h. Ascertain adequacy of coverage of sampling, testing and
reporting and evaluate reliability of results obtained.

i. Ascertain whether results from progress and final sampling
and testing are reasonably representative of results from job controi
gsampling and testing.

3. Incorporate findings relative to above items in regular inspec~
tion reports, or in special supplemental reports if appropriate, calling
attention to any deficiencies or nonconformity in materials or workmanship,
other unuguval problems, need for corrective action, recommendations made
and corrective actions taken with respect thereto.

k. Follow up and report on whether unsatisfactory or umndesirable
conditions have been corrected or improved,

1. Review State's certificates relative to materials and work-
manship, report findings calling attention te any nonconformity with plans
and specifications, and make recommendations relative to acceptance of

project.
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12, MATERIALS CERTIFICATION

a, A certificate conforming in substance to that indicated in
Attachment 1 is to be submitted by the State for each highway construction
project in which Federal funds participate and that is constructed under
State supervision or under another agency responsible to the State, includ-
ing projects constructed under the Secondary Road Plan. The certification
in paragraph 1 of the attachment is to be based on the results of all.
sampling and testing performed in connection with the project and in accord-
ance with paragraphs 5, 6, and 7. The certification in paragraph 2 of the
attachment is to be based on vecord samples and tests only as described in
paragraphs 6 and 7, and is to certify: (1)} whether or not the results of the
tests on record samples indicated that the materials and work conform to
the plans and specifications, and (2) whether or not such results are
reasonably representative of the materilals incorporated in the work as
shown by the results of job control sampling and testing.

b. A materials certificate similar to that indicated in the attachment
but modified to fit the conditions is to be submitted for all projects under
direct Public Roads supervisgion.

¢. The materials certificate is to accompany the final voucher and
become a part thereof. A copy of the certificate is to be furnished as
soon as available as a basis for fimal acceptance of the project and is to
be attached to or incorporated in the final construction inspection report.

13. APPLICATION

The principles and procedures of this memorandum apply to all Federal-
aid projects, except that for projects constructed under the Secondary Road
Plan the area engineer's functions will be limited to final record samples,
Those principles and procedures that are applicable to Federal-aid projects
in general are also applicable to, (1) projects constructed under State
supervision with Federal participation in the cost from funds other than
Federal-aid funds, that are authorized under Federal-aid highway legislation,
such as public lands funds, forest highway funds, and defense access funds;
and (2) projects constructed under direct Bureau supervisiom, with necessary
adjustments made to substitute Bureau personnel and facilities for State
personnel and facilities. The provisions of this memorandum do not apply
to Indian reservation road and bridge projects constructed under the direct
supervision of the Bureau of Indian Affairs and the general supervision of
Public Roads,

F. C. Turner
Asgistant Federal Highway Adminigtrator
and Chief Engineer
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(GUIDE LETTER OF CERTIFICATION BY STATE ENGINEER})

Date

Division Engineer
Buresu of Public Roads

Dear 8ir:

Project Mo,

This is to certify that:

1. All of the materials used on the above project substantiaslly meg
pertinent specification requirements of the contract. All of the materisle,
except those listed on the back hereof, were properly coverasd by samples
tested and accepted by the State Highway Testing Laboratory or associate
laboratory. The items listed on the back of this certification which
received less than the State's usual requirements for sampling and testing,
were accepted under the conditions stated.

2, The results of the tests on record samples indicate that: (a) the
materials and construction work substantially conform to the plans and speci-
fications, and (b) such results are reasonably representative of the materials
incorporated in the work and of the construction work as shown by the results
of job control sampling and testing. Exceptions to this certification are
explained on the back hereof (or on attached shest).

Laboratory reports covering tests of materials used on the project are on
file by project number in the State Laboratory at .

Very truly yours,

Director of Laboratory
or other
Appropriate State Official
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OFFICE MEMORANDUM

W MICHIGAN

Tormdy

( \‘_};;' ;
e JOHN €. MACKIE, COMMISSIONER

STATE HIGHWAY DEPARTMENT

November 2, 1960

TC: Road Construction Engineer
Bridge Construction Engineer
Federal Aid Secondary Engineer
District Engineers
Project Engineers
Michigan State Highway Testing Laboratory
Materials Engineer
District Materials Supervisors

FROM: C. B. laird, Chief Construction Engineer
W. W. McLaughlin, Testing and Research Engineer

SUBJECT: Instructional Memorandum 20-5-680 - Superseding Instructions issued
to the District and Area Engineers of the Bureau of Public Roads by

N. E. MacDougall, Division Engineer, dated August 18, 1260.

Transmitted, herewith, are copies of a superseding memorandum and pertinent corre-
spondence relative to the Bureau of Public Roads Instructional Memorandum 20-5-60
covering the responsibilities of the Bureau of Public Roads Division Engineers regarding
inspection of materials. In order for them to carry out these instructions, it will be neces~
sary to obtain the full cooperation of the Highway Department personnel concerned. This
memorandum, which supersedes our memorandum dated July 11, 1960, is, therefore,
written to clarify the assignment of certain responsibilities to Highway personnel and to
furnieh revised instructions concerning procedures which require new interpretation.

In general, it should be pointed out that the Bureau of Public Roads requires informa-
tion on both the materials incorporated into the work, and the finished work. Samples taken
from the former have been termed "occasional samples' and are taken at random from the
material in production or during placement. Samples taken from the latter have been termed
record samples. " In lieu of "record samples™ of base courses and subbases, depth measure-

ments will be made as described below.

Comments below are listed in order of numbered paragraphs in the Bureau memorandum:

Paragraph 1

The Project Engineer is to keep a separate file for all test results in accordance with
Mr. C. B. Laird's memorandum of May 3, 1960.

Where concrete is being furnished from a transit mix plant or by a contractor who is
furnishing more than one project, disposition of Tested and Accepted Cement Slip, Form
No. 1911, will be noted on Weekly Cement Distribution Report, Form No. 529, prepared by
the Field Testing Division and will be sent to all of the Project Engineers concerned.
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{a) Concreie Cores. In order that the Bureau representatives will have an oppor-
tunity to observe this operation, the tentative itineraries of the core machine operators
will be furnished to the Bureau in writing by the Field Testing Division on Wednesday of
each week, and confirmation or changes will be given to the Bureau on Monday morning
before 9:00 a. m.

{v) Bituminous Cores. Cores will not be taken from bituminous pavement. A com-
posite sample of the mix for a day's production will be taken in a nermal manner. When
the Bureau representative inspects the project, he will observe the taking of these sarmples.
He may also request an "occasional sample' from the trucks, the paver, or the surface
prior {o rolling. A copy of the laboratory report on the composite sample or the "occasional
gample’ will be sent to the Bureau.

Bridge projects with no approaches, RR flasher projects,
Signing projects, Railroad or utility relocation work

Bureau procedures do not require "record samples® on the project.

Bridge and approach projects

"Record samples'’ will be taken on the approaches.

Bituminous surfacing and resurfacing projects

"Record samples"” of hituminous mixtures will be taken prior to compaction by the
District Materials Supervisor. When they are to be taken, the District Materials Supervisor
will notify the Bureau area engineer and, depending on his schedule, he may or may not be
present.

& & DS and bituminous pavement

In accordance with Mr. N. E. MacDougall's letter to Mr. Howard E. Hill, dated
September 26, 1960, laboratory analysis of composite samples for aggregate base cores
and surface cores be discontinued and the cores be considered thickness determinations
only.

The depth of the base course and subbase will be determined by averaging the three
measurements for cach item. These measurements will be made under the direction of
the District Materials Supervisor. When depth determination of the base course is to be
made, the Burcau area enginecr will be notified by the District Materials Supervisor and,
depending on his schedule, he may or may not be present.
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"Record samples™ of the bituminous mixes will not be taken. "Oeeasional samples”
requested by Bureau representatives may or may not be considered as '"record samples.

Concrete paving projects

Concrete paving cores mentioned above will be considered as records for samples
for concrete pavement.

FAS projects

Same instructions apply as to other Federal Aid projecis.

The District Materials Supervisors will make arrangements with Project Engineers
to get necessary contract labor to obtain required depth determinations and this contract
labor will be paid for on force account.

"Occasional samples™ of various materials taken at random by Bureau of Public Roads
area engineers from projects and sent to the Laboratory will be identified as Bureau of
Public Roads samples and copies of laboratory results covering them will be made for the
Bureau.

At 11:00 a.m. each working day, the Laboratory will send to Lansing, by teletype,
a list of all Bureau of Public Roads samples received during the previous 24 hours. In-
formation to be included in the list will be the name of the material, the project number,
and the name of the sampler.

We appreciate the large amount of work you are all asked to do but, inasmuch as
failure to comply with these regulations will delay payment to the State of Federal funds,
it is important that we have your full cooperation. '

OFFICE OF CONSTRUCTION

éﬁ?/i«ff Lacr cf

B. Laird
Chief Consfruction Engineer

OFFICE OF TESTING AND RESEARCH

A\

RN b

W. W. McLaughlm

Testing and Research Engineer
WWM:BI
cc: Howard E. Hill

John E. Meyer
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Form CD-121 UNITED STATES GOVERNM U. 8. Department of Commerocs
{8-22-59) MEMORANDUM Bureau of Public Road

TO: District and Area Engineers, Lansing, Michigan DATE: August 18, 1960
FROM: N. E. MacDougall, Division Engineer, Lansing, Michigan

SUBJECT: Instructional Memorandum 20-5-60. Inspection, Sampling and Testing
of Materials on Coustruction Projects. {(Supersedes Memorandum
dated 7-5-60) :

As the result of numerous discussions with Messrs. Laird and
Mclaughlin, some new procedures have been developed which will enable
us to comply with the above memorandum without serious disruption of
the State's sampling and testing procedures and without burdening you with
an impossible task during the State's tremendously expanded program.
Project engineers and field testing personnel are being issued new instruc-
tions which we hope will permit scheduling their field sampling and testing
to conform with your inspections and thereby minimize extra sampling and
testing.

Since the State has not finished rewriting their construction manual
and since some sampling and testing procedures have changed, we have
reviewed current procedures and are attaching a synopsis which may be
of value in your field review of the control of materials. Alsc attached is
a copy of Mr. McLaughlin's memorandum of February 10, 1955 describing
the four different categories of laboratory reports.

The following comments and interpretations apply to the three num-
bered paragraphs of the Instructional Memorandum:

Paragraph #1.

This paragraph provides for the review of test reports on each of
your inspections and the inclusion of comments concerning your reviews
in inspection reports. To facilitate our review of current test reporis,
project engineers have been reguested to hold current test reports in a
temporary file until reviewed by the Area Engineer. In the event that the
status of work on a project is such that no materials have been used or
none have been used since your last inspection, a cominent in this regard
would be apprepriate.
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District and Area Engineers -2 - August 16, 1960
Lansing, Michigan B

Paragraph #2.

In accordance with the first sentence of this paragraph, you should
check thicknesses and widths of bases and pavements during each in-
spection and report conformity with the plans or any deviation therefrom,
considering tolerances allowed by the specifications. This paragraph
also provides for random sampling of materials being placed on the project
and a test report for our files on such samples. Unless Job conditions
indicate further sampling is advisable, samples of only major materials
such as aggregates, cement, bitumen and bituminous mixes should be con~
sidered. These samples should be taken once during the life of a project
except that resampling may be advisable, if a project extends into a second
- construction season. This sampling should be coordinated with the job
sampling by the State's aggregate, plant and pavement inspectors 8o that
the State's regular sampling can, in many cases, serve our purpose by the
‘preparation of an additional copy of the laboratory report. Field tests for -

embankment compaction, entrained air, aggregate gradation, bituminous
extraction, concrete beams, etc. should also be observed as time permits
and commented on in your reports.

Paragraph #3.

General. The requirement that record samples of the finished work
in place be taken during or prior to the final inspection is interpreted to
cover only base and pavement items. For concrete paving projects, this
will involve only the standard coring procedure but for bituminous projects
some record samples of the base will be necessary. The schedule for
coring and the taking of other record samples will be arranged by the State
but, in each case, the Bureau will be notified so that you may be present
for the sampling. For the various types of projects, record samples wﬂl
be taken about as follows:

Bridge projects with no approaches, RR flasher projects, Signing
projects, Railroad or utility relocation work or similar projects - The
State's certification will state that record samples are not feasible and
that none were taken. Your report covering acceptance should include a
statement that Bureau procedures do not require record samples on the
project.

Bridge and approach projects - Record samples will be taken on
approaches.

Bituminous surfacing and resurfacing projects - Samples of the
bituminous mixture will be taken prior to compaction.
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Lansing, Michigan

G & DS and bituminous pavemert - Samples of the aggregate base wili
be taken at the rate of 3 per mile and composited for a laboratory test.
Also, samples will be taken of the bituminous mixes prior to compaction.

Concrete paving projects - The State's standard coring procedure will
be followed and the core reports submitted in the usual manner. Inspections
should be arranged whenever possible so that the coring may be observed
and results included in your inspection report.

FAS projects ~ Record samples are required for these projects except
for bridge projects, flasher installations and projects involving grading
only. The State District Materials Engineer will arrange for the taking of
record samples and notify the Bureau when the sampling will be done. You
should observe the sampling whenever time permits and should include
appropriate comments regarding them in your final report. An intermediate
inspection report dated to coincide with your visit to the project to observe
the taking of record samples will not be necessary.

Testing of record samples will be performed at the Ann Arbor laboratory.
This office will be notified by teletype each day of the record samples
arrival at the laboratory. It is planned that an Area Engineer will visit
the laboratory periodically to observe testing of samples from projecta in
his area and other areas. He will then report to other area engineers on
the tests witnessed.

Attached: Synopsis of State Testing Procedures
Mr. McLaighlin's Memorandum dated 2-10-55
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OFFICE MEMORANDUM

SHR, MICHIGAN )
STATE HIGHWAY DEPARTMENT

FOHN €, MACKIE, COMMISSIONER

October 19, 1960

7 . District Road Engineers
9 .
Road Project Engineers

From, Chas. S5, Lundberg, Road Construction Engineer

Subject, Aggregate bases on federal aid projects

At the request of the Bureau of Public Roads, aggregate depth measurements
will be made by representatives of the Dffice of Testing and Research on
all federal aid aggregate base projects; interstate, primary, and secondary.
A minimum of three measurements will be made in each mile. A copy of the
record of aggregate depth measurements will be given to the Project Engi-
neer or his field office representative at the time the measurements are
completed,

On each project where the depth record indicates aggregate depths less
than plan thickness {selected subbase plus base course), the Project
Engineer ghall:

1, Determine by additional soundings the area of voadway to which each
recorded deficiency applies.

2. Direct the addition of aggregate base to obtain a plan minimum depth
throughout each determined deficient roadway area.

3. Submit to the Engineer of Materials {(J. C. Brehler), Office of Testing
and Research, both a record of additional soundings obtainaed defining
each thickness deficiency area and a record of either the additiocnal
apggregate added to correct the depth or measurements of final depths
of aggregate in the base course after corrections have been completad,

Whenever federal aid aggregate base construction is approaching completion
and depth measurements have not been obtained, the Project Engineer should
notify the District Engineer or District Materials Engineer sufficiently
in advance of base completion to allow ample opportunity for obtaining
depth measurements and for correcting deficiencies. Base construction
contractors should not be released, nor should bituminous surfacing be
started, before the foregoing required records insure minimum plan aggre-.
gate depths.

CSL-WAS:ban é@& -

CHAS. S. LUNDBERG

ce Bureau of Public Roads Road Construction Engineer
C. B, Laixd
We W, McLaughlin
S. T. Byam (84) _ -39~
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COPY.
04-29 Lansing, Michigan
September 26, 1560
C8 83-47, C5
CS §2-47, €3

Mr. Howard E. Hill

Managing Director

Michigan State Highway Department
Lansing, Michigan

Dear Mr. Hill;

" Reference is made to Mr. Brehler's letter of August 26, 1960, relative
to samples of aggregate base courses taken after compaction on Michigan
Projects Nos. 5-255(5) and $-1028~1.

Grading analyses of samples obtained from the grade vary somewhat
from the average grading shown on daily reports and raise a question of the
value of a sieve analysis of a sample from the compacted grade. Apparently
there is some breakdown of the aggregate during compaction.

in view of the results on these and other projecis, we concur in your
proposal that laboratory analysis of composited samples {rom aggregate base
and surface cores be discontinued and that the cores be considered thickness

determinations only.

We note a rather wide variation in base thicknesses on these projects
indicating a need for closer inspection. It is understood that the contractor
has been required to place more aggregate to obtain proper depth.

Very truly yours,

/s/ N. E. MacDougall
Division Engineer

Division (2}
D. E. Jones

DEJ gkl
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OFFICE MEMORANDUM

MICHIGAN
=Xl STATE HIGHWAY DEPARTMENT

JOHN €. MACKIE, COMMISSIONER

July 11, 1960

TO: Road Construction Engineer
Bridge Construction Engineer
Federal Aid Secondary Engineer
District Engineers
Project Engineers
Michigan State Highway Testing Laboratory
Materials Engineer
District Materials Supervisors

FROM: C. B. Laird, Chief Construction Engineer
W. W. McLaughlin, Testing and Research Engineer

SUBJECT: Bureau of Public Roads Instructional Memorandum 20=5=60 =
Inspection of Construction Projects
Supplements Policy and Procedure Memorandum 20-6, dated May 21, 1956
Instructions issued to the District and Area Engineers of the
Burseau of Publie Reads by N. E. MacDougall, Division Enginser

Transmitted, herewith, are coples of the subject memorandum which covers
additional responsibilities of the Bureau of Publlc Reoads Division Engineers
regardlng the inspection of materials. In order for them to carry oubt thess
instructions, it will be necessary to obtain the full cooperation of Highway
Department personnel concerned. This memorandum is written to assign certaln
responsibilities to Highway personnel and to furnish detailed instructions
concerning procedures which reguire interpretation. Comments below are listed
in order of numbered paragraphs in the Bureau memorandums:

Paragraph 1 - The Project Engineer is to keep a separate file for all
test results in accordance with Mr. C. B. Laird's memorandum of May 3, 1960
{copy attached). For a clearer understanding of the laboratory method of re-
porting, there 1s also attached a copy of a letter dated February 10, 1955,
from Mr. W. W. McLaughlin to Mr. H. J. Rathfoot.

Where concrete is being furnished from transit mix plant or by a con-
tractor who is furnishing more than one project, disposition of cement delivery
ticket, from No. 1911, will be noted on report, form No. 529, prepared by Field
Testing Division and will be sent to all of the Project Engineers concernsd
(copies of forms Nos. 1911 and 529 attached).

Paragraph 2 - Concrete Cores. In order that the Bureau representatives
will have an opportunity to observe this operation, the tentative itineraries
of the core machine operators will be furnished to the Bureau in writing by
the Field Testing Division on Wednesday of each week, and confirmation or
changes will be given to the Bureau on Monday morning before 9:00 a,m,
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Bituminous Cores. Cores will not be taken from bituminous pavement.
Composite sample mix for dey's production will be teken in a normal mamner,
When Bureau representative inspects project, he will cbserve the taking of
these sampies and a copy of the laboratory report covering mix placed that
day will bs sent to the Bureau.

Paragraph 3 - Conerete Pavement. Cores mentioned above will be con-
sidered as rscord samples for concrete pavement.

Bituminous pavement samples described in Paragraph 2 are not considered
as record samples, In lieu of record samples of the material, prior to sur-
facing, samples will be taken of the aggregate base and subbase, These will
be taken at the rate of three per mile under the direction of the District
Materials Supervisor. Depth of base course and subbase will be determined
by averaging sach of the three measurements, The thres base course samples
will be composited and sent to the Laboratory. When sampling of the base
course is to be done, the Bureau area engineer will be notifled by the Distriet
Materials Supsrvisor and, depending on his schedule, he may or may not be
present. This notification may be given by teletype to 0ffice of Testing and
Research, in Lansing, who will notify the Bureau area engineer,

The District Materials Supervisors will make arrangements with Project
Engineers to gel necessary contract labor to obtaln required samples and this
contract labor will be paid for on force account.

Both record samples and occasional samples taken at random by Bursau of
Public Roads area engineers from projects and sent to the Laboratory will be
identified as Bureau of Public Roads samples and copies of laboratory resulis
covering them will be made for the Bureau. Those record samples taken by the
District Materials Supervisors, when the Bureau area engineer is not present,
will also be identified as Bureau of Public Roads samples.

At 11:00 a.m. each working day, the Laboratory will send to Lansing, by
teletype; a list of all Bureau of Public Roads samples received during the
previous 24 hours, Information to be included in the 1list% will be the name
of the material, the project number, and the name of the sampler.

We appreciate the large amount of work you are all asked to do but, inas-
much as failure to comply with these regulations will delay psyment to the
State of Federal funds, 1t is important that we have your full cooperation.

OFFICE OF CONSTRUCTION

Chief Construction Engineer

OFFICE OF TESTING AND RESEARCH

W. Wo.McLaqghiEn
M Testing and Research Englneer

ces: Howard E, HI1IL
John E. Meyar
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U.S. DEPARTHMENT OF COMMERCE

BUREAU OF PUBLIC RDADS

Washington 25, D.C.

April 29, 1940
(April 399 1961, @xpimti@n)
INSTRUCTIONAL MEMORANDUM 20-5-60

SUBJECT: Inspection of Construetion Projects
- Supplements Policy and Procedurs Memorandum 20-6, dated May

21, 1956

The Bursau®s continuous reviews of its policies and procedurss which
are established to attain high quallity results on every project in the
Federal-ald highway program, indicate that still further attention should
be glven to the matier of testing the quantity and quality of materisls.
incorporated into such projects. Three revisions of current procedures are
therefore being instituted with the issuance of this memorandum.

1, In addition to the presently prescribsd responsibllity of
the Mvision Engineer or his representative to inepeet the
material test reports during his visits to projects, hs sghall
hereafter report for the Bureau®s permanent project recoxds
the findings from sweh reviews amd any actlons taken regarding
the materials and workmanship being incorperated inte the job.
Furthermore, in addition to hls present responsibility of -
observing the methods by which these materials are being in.
corporated into the job, should the State at any such inspec.
tion not have on fils all material test reports and othesr
reports necessary to reflect the quality of worlmanship re-
quired by the approved plans and specifications, then appro.
priate steps should be taken %o defer payment of progress
vouchers on the project until the nscessary corrective sction
has been taken., This proecedurs shall becoms @ff@c%ive on the
receipt of this memorandum,

2. Thickness or other lineal measurements of soms or all ma-
terials in place on the project must be made at random points
during each Bureau inspection and the results stated in the
inspection report., Additionally a sample will occecasionally
be taken during such construction inspections at random loca-
tions chosen by the Burean inspecting engineer of any of the
materials being placed in the project. Such samples shall

be taken in accordance with approved standard procedures,
appropriately identified, and packaged for delivery to the
State central laboratory for check test which shall be ra-
ported to the Bureau's Division Engineer. This procedure will
be instituted with receipit of this memorandum.

3. At the time of the final inspection of each projeect or
prior thereto, record samples of the finlshed work in place
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shall be taken for certification purposes on such ltems as may
be selected by the Bureau's Division Enginesr. Thess shall be
obtained at random locations and in sufficient number to be
reascnably representative of the completed work, Such record
samples shall be taken and tested by highway depariment central
materials laboratory representatives. The Bureau's Division
Engineer shall be notified prior thereto in order that hs or
his representative may be present during both the sampling and
testing. The results of the tests of such record samples shall
then be certified to by the duly authorized State representa-
tive, as to conformity with the governing plans and spscifica-
tions and whether the results of the record ssmple {ests are
reasonably representative of the materials incorporated in the
project as shown by the regular testing and sampling done on

‘the project as work progressed. This certified report of the

record semples, together with certification of all other ma-
teriazls used in the work, will accompany the final voucher
when submitted for payment, and no final voucher will be paid
without a certification showing conformance with ths governing
plans and specifications. This procedure will be made sffec-
tive on all projects for whieh final inspection is mads on

and after June 1, 1960,

The provisions of this memorandum will bs applicable te
all Federal-aid projects except those being constructed under
the 1954 Secondary Road Plan, for which projects, paragraph
number 3 only will be appligsable,

ELLIS L, ARMSTRONG
Commissioner of Public Roads
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UNITED STATES GOVERNMENT U. S. Department of Commerce
Bureau of Public Roads
MEMORANDUM
: July 5, 1960
To: District and Area Engineers
From: N. E. MacDougall, Division Engineer, Lansing, Michigan

Subject: Instructional Memorandum 20.5-60 - Inspection, Sampling
and Testing of Materials on Construction Projecis

As the result of numerous discussions with Messrs. Laird and Mclaughlin,
some new procedures have been developed which will enable us to comply with
the above memorandum without serious disruption of the State’s sampling and
testing procedures and without burdening you with an impossible task during
the State's tremendously expanded program, FProject engineers and field
testing personnel are being issued new instructions which we hope will permit
scheduling their field sampling and testing to conform with your inspsctions
and thereby minimize extra sampling and testing.

Since the State has not finished rewriting their construction manual
and since some sampling and testing procedures have changed, we have reviewed
current procedures and are attaching a synopsis which may be of valwe in your
field review of the control of materials, Also attached is 2 copy of Mp.
MeLaughlin®s memorandum of February 10, 1955 deseribing the foupr different
categories of laboratory reports.

Parapraph #l of Instructional Memorandum 20-35-860

As noted in the attached synopsis, the State has taken sgteps to see that
the project engineer®s files will be complete regarding tests for materials
being used. To facilitate our review of current test reports, project engi-
neers will be requested to hold current test reports in a temporary file until
reviewed by the Area Enginser, '

Paragraph #2 of Instructional Memorandum 20-5-60

In addition to the reporting of thicknesses and other measurements,
this paragraph requires sampling during our inspections and a test report on
such samples from the laboratory. Unless job conditions indicate furthep
sampling is advisable, samples of only major materials in the category of
aggregates and bituminous mixes should be considered. This sampling should
be coordinated with the job sampling by the State's aggregate, plant and
pavement. inspectors so that the State®s regular sampling can, in many cases,
serve our purpose by the preparation of an additional copy of the laboratory
report. Field tests for embankment compaction, entrained air, aggregate
gradation, bituminous extraction, concrete beams, etec., should also be ob-
served as time permits and commented on in your reports.
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3 of Instructional Memorandua 20560

General -~ The requirement that record samples of the finlshed work in
place be taken during or prior to the final inspesction is interpreted to
cover only pavement items. For concrete pavemenis, this will invelve ounly
the standard coring procedurs, but for bituminous projects we have agr
that the record samples should come {rom the base to aveld cutiing inte the
finished surface for samples which will be less representative of the bitu.
mlnous mixture than the State’s regular "day’s run” samples. For the ver-
ious types of projaets, record samples will be teken about as followss

Bridge projects with no approach work - Ths State's certificatien
will state that record samples are not feasible and that none were taken,

Bridee and approach projects - Hecord 5mﬁpl@§ will be f
proachsas.

ken on Apw

Bituminous paving projecis - Record samples will be taken {rom the
new base or base widening, Concerete bases will be cored in the usual g
and record samples of eggregate bases will ba taken during our inspesction
or under the direction of the Distriet Haterials Engineer if the start of
bltuminous work necegsitates taking these ssmples prior to our inepection,

Concrete paving projects - State will notify us as esrly as possible
of the date when coring will be started, Inspeciions should be arranged
whenever feasible so that the coring operation may be observed,

FAS projects - The State District Materials Engineer or cne of his
assigtants will arrange for the taking of record samples, the testing thereef,
and submission of reperis to the Bureau. These samples will be taken from
the finished surface or base as noted above. UWhen the FAS proiset is for
bituminous surfacing only, the record samples will come from the base, whathep
constructed with Federal aid or without.

Testing of record samples will bs performed at the Ann Arbor laboratory.
This office will be notified by teletype each day of the record samples arri-
val at the laboratory. It is planned that an Area Engineer will visit ths
laboratory pericdically to observe testing of samples from projects in his
area and other areas, He will then report to other area sngineers on the
tegts witnessed.

Rscord samples for previgusly completed projects which were glven a
final field inspection in June will involve a special problem. Please give
Mr. Jones a list of these projects immediately in order that further arrangs-
ments may be made with the State.
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Synopsis of State Testing Procedures

Gangral

Although, in previous seasons, the project engineers’ files have not
been complete in respect to test reports covering materials tested for
several projects, steps have been taken t{o correct this condition for this
construction seagson by making additional copies of thsse reports. The pro-
Ject files should include test reports for all materials tested specifically
for the projeet and test certificaltes for materials such as cement, bitumi-
nous materials, culvert pipe, ete. shipped from tested stock. The latter
-materials are sampled at the producer's plant and, after testing, 2 scard
inventory is kept by the Stats showing the current quantiiy of tested stock
at each producer®’s plant. Shipments from tested blituminous stocks are
checked by the Chicago Testing Laboratory who notifies the project enginesr
and the Ann Arbor laboratory of the shipment. Likewise, cement shipments
are checked at the plant by a representative of the State and reports sent
te the project sngineer and to the main office. The card inventory of
tested material on hand at the producer®s plant is maintalned through these
shipping reports. The project engineer does not generally have copy of the
laboratory test report on materials from tested stock.

Commercial laboratories are hired to perform inspection and testing
of structural stesl but most other testing is performed in the Ann Arbor
laboratory and in the fleld,

Aggregates for paving, structures, ete. are tested at the pit during
production by an aggregate inspector and are further tested at the Ann Arbor
laboratory during preoduction by running a test once a week on a composite
sample sent in by the aggregate inspector.

Prior to the start of production at a new pit the laboratory runs a
physical test for abrasion and soundness on a bank run sample and if this.
test indicates the material is wall within the specification and is cheeked
as satisfactory by another sample of produced material no further tests are
run unless a change in type of material is noted at the pit. If the prelimi-
nary test is close to specification limits, additional tests for abrasion
and soundness are run each week by the laboratory on the composite weekly
samples. Pits which are known to be sources of excellent materials are
checked at least once a year for abrasion and soundness.

Procedures followed by the aggregate inspectors involve a sleve analy.
sis and tests as required by Section 7:02 of the specifications, except
abrasion and soundness. A sample for these tests is taken for each 150 tons
produced. A portion of each sanple is retained and sent into Ann Arbor
once a week as a composite sarple for the wesk's production. Test reports
for both field testing and laboratory testing should be in the project
engineerts files.

In addition to the above sampling and testing during production, check
samples are occasionally taken from stockpiles at the plant on the project
and are sent to the laboratory for complete tests.

LIBRARY
michigan depariment of
state highways

LANSING
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Pags 2: Synopsis of State Testing Procedure.

and Mixtures .

Bituminous materials are sampled at the producer's plant and shipped
with Chicage Testing Laboratory certificate that material comes from tested
stock. At the contractor's plant, the material is egaln sampled each day
from the asphalt bucket to guard against contamination in shipment and to
provide a direct basis of comparison of daily tests for penetration and
ductility of recoversd asphalt against the original asphalt.

The bituminous plant inspector runs numerous extraction tests to check
the percentage of asphalt in the mix and also runs gradation checks on sand
and aggregates. Stone gradation is checked at the hot bin to check efficiency
eof screens so that prompt adjustments can be made in the mix if grading varies
from specification limits,

The plant inspector also takes numercous small sasples of the mizture
from trucks throughout the day which are accumulated into a Yday's run?
sample for the laboratory at Ann Arbor. He alsoc takes a2 sample of the asphalt
from the bucket each day for ltesting at the laboratory.

On FAS projects, a county employee is generally trained to serve ag
plant inspector. He 18 assisted during the first day or so of paving by a
travelling inspector from the Ann Arbor laboratory. The plant inspector does
not generally perform any field extraction but prepares "day's run® samples
for testing at the laboratory. He slsc performs calibration issts on ihe
plant by comparing truckload weights against the welght of bituminous material
used in the load. '

Tests at the laboratory on field samples consist of an extraction test
to determine asphalt content and a sleve analysis of the recovered aggregate.
Asphalt cements extracted from the mixture are tested for penetration and
ductility for comparison with tests on the field sample of asphalt cement
for the same day's run,

Loncrete

Aside from compression tests on pavement cores, laboratory testis in
connection with concrete construction consists primarily of cement and aggre-
gate tests. Other tests include reinforecing steel, euring compounds, Jjoint
material, etec. alll of which should be covered by test reports or test cer-
tificates in the project engineer's files. Field tests include alr checks,
slump tests and test beams,
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MEMORANDUM

731' STATE HIGHWAY DEPARTMENT
JOHN €. MACKIE, COMMISSIONER

Hay 3, 1960
Senior District Engineers

Tou District Road and Bridge Engineers
Road and Bridge Project Engineers
F?Qmi Co Bn L&ird
Chief Construction Engineer
Sublect,

Test Reports on Materials

Some time ago the Office of Testing and Research was advised that
the Bureau of Publiec Roads Division Office would no longer require coples
of test reports on materials used on federal ald consiruection projects.

As a result, transmittal of this information was discontinued and
as a subgtitute measurs a certification hag bsen made upon completion of
individual federal aid projeects stating that the materials used conform
to spacification requirements.

New regulations issued by the Bureau of Public Roads require that,
in addition to the certification regarding acceptability of materials, area
engineers will be required to review reports on material tests when thay
are visiting federal ald projects.

To implement this procedure, projects engineers should maintain a
separate file for material reports so that they may bs readily available
at the time the area engineers make periodical construction inspections?

Your cooperation will be appreciated.

C. B, Laird
CHIEF CONSTRUCTION ENCINEER
CBL:fs

ce: N, E, MacDougall (15)
Howard E, Hill
John E. Meyer
C. 5. Lundberg
P. A, Nordgren
W, W. McLaughlin
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OFFICE MEMORANDUM

MICHIGAN
=0 STATE HIGHWAY DEPARTMENT

JOHN €. MACKIE, COMBISSIONER

February 10, 1955

To K. 4. Rathfoot
Construction Engineer

From. wa- wﬂ McL&ughlin .

Sublect, Construction Division meeting Februwary 1, 1955
Questiona on Laboratory Report No. 54B.493, Project
F2-105R ‘

Pransmitted, herewith, 18 2 copy of an interoffice communication from
Ward K. Parr furnishing complete information about the recommendation wade
under "Remarks® by the Laboratory on the subject report. Fop your conven-
isnce, a copy of the laboraitory report is also bsing sent.

The method of reporting laboratory test resulis is covered in the
Construction Manval, and, inasmuch as no changs has bsen made in our procedure
since 1936, it is presumed that all field personnel are fully informed; however,
in view of the misunderstanding under discussion, 1t would bs timely {o
follow in detail the complete processing of reporis through the Laboratory.
Upon completion of the tests on a material the work sheets are referrved to
the Laboratory Office for checking and review. The reports fall in four
categories - the first being those that cover materials which comply in all
respects with the specification requirements. These are immediately released
for typing and distribution. The report under "Remarks" will carry the word,
"Approved.” In cases where the resulis are urgently needed they are sent
by wire or telephoned to the Project Enginesr.

The second category covers reports on materials that essentially comply
with the gpeecifications bult with some item ocutside of the limits., I the
deviation is considered to be minor, the Laboratory, in concurrence with the
Langing Gffice, will approve the use of the material and the following note
will appear under "Remarks® - "Recommended for use,” and attantion will bs
galled to the deviation.

The third category covers reports on materials which fail ¢o msat
spacification requiremants by a wider margin than in second bui warrant son.
sideration for use under certain field conditions. These test results ara
raferred to the Lansing office who, in turn, discuss them with the Construction,
Bridge or Maintenance Division, as the case may be, and their recommendaiions
are accepted and noted on the report. These are the cases whers the judgment
and experience of the men in charge of the work decide, first, if the Jjob
conditions warrant use of the material and, second, if it is to bs used,
whather or not any limitations will be required. These recommendations will
be carried on the report under "Remarks.”
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K. J, Rathfoot -2 = February 10, 1955

The fourth category covers reports on materials that definitely fall
to meet the gpecification requirements and, after discussion with the
Langing office, are reported out under "Remarks® as "Rejected,” with atisn-
tion ecalled to the reason or reasons. These results are also given to the
Project Engineer by wire or telephone if the information is urgent.

While the procedure followsd in reporiing cut the test results on
the car of emulsion under discussion appears to me to be perfectly clear,
apparently, such was not the case to others. If you have any recommendations
to make concerning laboratory reporting which will clarify such cases for
the Construction personnel, please advise. It is suggested that whenever
information on laboratory reports appears obscure to men in the field that
this office be notified as soon as possible.

W. W, McLaughlin
Testing and Research Engineer

Wiii: BT

ce: G, A, Weber
J. A, Wills
W. K. Parr
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MICHIGAN STATE HIGHWAY DEPARTMENT
OFFICE OF TESTING AND RESEARCH

TESTING LABORATORY DIVISION
Ann Arbor, Michigan

TESTED AND ACCEPTED CEMENT

The cemant shipment identified befow is from tested stock
approved for State Highway use,

Date of shipment Brand

Form 1911}

Consigned to

Destination

Proi. No.

Car Numbar or
Truckload Mo, Seal Ma's

Mo, of barrels Bin or Sile MNo.

Signad by -~
ampler
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Fora 529
Rev. 5/60
MICHIGAN STATE HIGHWAY DEPARTMENT
John C. Mackie, Commissioner .
OFFICE OF TESTING AND RESEARCH
FIELD TESTING DIVISION
WEEKLY CEMENT DISTRIBUTION REPORT
Transit Mix Plant: Address:
Report No: " Brand of Cement: Type: Week Eading: -
RECEIVED CONSUMED
Load
Silo No.
and Seal or |Quantity Quantity
Bouls. Project Contractor

Date Ticket No. Bbls. Date

Total grotal

SUMMARY
Report in Barrels

Balance

Previous
Spoiled End_of Week

Balance Recelved Consumed

The above recelipts and disbursements are certified to be correct,

Authorlzed Agent

Checked by:
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Profect NO. e i - e i e

MICHIGAN STATE HIGHWAY DEPARTMENT
OFFICE OF TESTING AND RESEARCH e - —
Lensing, Michigan Pur, Order No. :

Form 1923 : - S,
Rav. 11/59

Date Sampled
SAMPLE IDENTIPICATION

Lab. No, Date Rec'd. .
Name of Materlal
Source Manufacturer
Addreos Address
Sampled from Pit Name & No.

Give car number and initial, tf vail shipmen!, II sampled at pit, give 3 section, section, town lina and range or pit number,

Quantity of Material Represented by Bample

Consigned to:

If sampled at acurce, state to whem and whers molerial is te ba shipped,

Sampled by
Name Tltle
Submitted by
Nema Title Addresa
intended Use S
Specifieation Sender's Identification —
Remarks County _

Congign Semples to State Highway Laboerstory 1224 B, Engs. Bidg., Ann Arber, Michiga
NGTE: PLEABE OREERVE BAMPLING INSTRUCTIONS ON REVERSE BIDE

Form 1923R

INSTRUQTIONS FOR SELECTING AND SHIFPING BAMPLES
The tollowing fnstenetions will apply nuless otherwise specified :

1. Semples should be selected with ecare and should be repregentative of the mpterinl snmpied.

2 ek to withstand rough shipinent,  Murk pipe and the consplenonsly “Handle with care.  Fragile.”

3. Place this sheet In the accompmuying tag envelope, which should be securely attuched to the contnlner in whick the smmple Is shippesd,
Alse, Inclose duphleate Jdentifiention sheel hiside wrapplog. or i shipped in cloth snek, luside the sack, '

1. When tmmediate report ix not redqutred, ship sunples by freight,

5. Clyth bags, serew lop enng and friction top cans mny be obtained frum the Lalioratory,

SIZE ANDY NUMBER OF SAMDPLES REQUIRED AND TYDPE OF CONTAINERS

PORTLANDY CEMENT AND MINERAL FILLER—EK to 12 1h. A& composite sample 18 olpined by taking a portien from one sack in every
forty and should he vepresentatlve of 500 bbLl., or less, Ship in closely woven Bug, enn or tight box,

SANE-40 to B0 th, A snmaple should represent not more theu 100 v 3. Use o closely woven bag, or tight bux. Do ot use sacks which
lve contained aaegnr, grain, or othier orgiuic matier.

GRAVEL OR CRURHED STONE—&( to 101 A sample shoahl represent not more than 100 en, yd, Use g elosely woven g or iiglt
bux. For abrasion, sample must be all retalned on a Ne. 4 sieve.

WATER—-One quurt. A sample should be sent In from ench senrce te be nsed i conerete. Ship in serew top enn,

’!J{I‘II.\'}':_HI({'I_\'(} STERI~Two pleces 27 o, long of ench size from each cunsimimient of 10 tous or less,  For mesh reinfurcenent, two stmies
307 x 307, wWHD ench mige wite represented. from ench enrioad or its equivalent,

PH'E AND TILF—Reinforeod Conerete Culvert sl Sewer Pipe—uone per cent of each size,  Nonreinforced Coverete Colvert aonid Sower P
—ime per cent of each size et not less than 2 pieces.  Vitritied Clay Univert and Sewer Pipe—uone per cent of each size, bid not jess than
2 pivees. Preain tile cConerete and Vitrified Clay—one per cent of cuch size but nol less than & Dieces,

CORRUGATED METAL PIPH—Three picees approxboiely 0 s sgaare froms each 20 culverts of ench hest and pauge munber of each
sige, Rhip o sl eloth waek or box,

PILALT AND TAR—One quurt, 4 sitmpie should represent one envlond, or o ease of harrel sbipment, the consignment. I moteriad s g

xnir;l,g ciens surfiee thoroughiy before sclecting satnle,  Ship lpdds b serew top cons ol solids fo friction tep cnss, Cans mgst be clegn
und try,

ANPITALT EMULRION—One galtos for ench earfoad nnd two quarts from esed barrel shipent, 8hip in gloss comtainer, properly packed,

BITUMINOUS PAVEMENT SAMPLES—If tuken from the loose misture, wlout B, Mumpies shoudd represeut the duy's ran. I taken
front the rolled punemeut, approximately 12 ju square.  Shp in well wenpped package.

HUARD HATL CARLE—Cue snmple st lenst 4 £t Joug from eneh THH 1L or loss,

PREMOLDEDR JOINT FILLER—For pavements, one sample 2 (G long aud full depth of joint from ench consigmment, For Stractaees—-
One sepazre funt of material, simple to be gt least b jpches wide,

PAVING BRICK —10 bricks fram egeh 15.000 or less,

MABOINTY BRICK —19 bricks from each H0UU or fess,

PAINT AND LACQUER--One pint spmuple from each conslgnment.  Mix paiat thoreughity befure sampling. .

CALCIUM CHLORIDE—Une quart atr-tight Muson jar fur euch shipment,
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STEVENS T. MASON BUILDING , LANSING 26
JOHN C. MAC KiEeCQMM_ESS FIONER
HOWARD E. HILL JOHN E. MEYER FREDERICK E. TRIPP
. MANAGING DIRECTOR DIRECTOR
., DIRECTOR FOR ENG!.NEER[NG FOR ﬁDMTNIS_TR/\TEON

Mr. N. E. MacDougall
Division Engineer
Buresu of Public Roads
P. 0, Box 147

Lansing, Michigan

Dear Mr. MacDougall:

This is to certify that all of the materials used on the above project met
pertinent specification requirements of the contract. A1l of the materials,
except those listed on the back hereof, were properly covered by samples
tested and accepted by the State Highway Testing Laboratory or an associatbe
laboratory. The items listed on the back of thls certification, which re-
ceived less than the State's usual requirements for sampling and tesiting,
were accepited under the conditions noted.

Tests of the record samples indicate conformity with the pians and specifi-
cations; these record samples are reasonably representative of the materisls

incorporated in the project as shown by our regular sampling and testing pro-
grau.

Test reports covering materials used on the project are on file in the Office
of Testing and Research, Lansing, Michigan.

Disposition of test results on record samples taken is as indicated:-
] Attached Ej Previously submitted
Very ftruly yours,

OFFICE OF TESTING AND RESEARCH

W. W. MeLaughlin
Testing and Research Engineer

ADVISORY BOARD
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HIGHWAY DEPAR?MENT

STEVENS T. MASON BUILDING ' LANSING 26

JOHN C. MACKIE » C C3&%ﬁﬂl SSIONER

HOWARD E. HILL JOHN E. MEYER FREDERICK E. TRIPP
MANAGING DIRECTOR DIRECTOR
DIRECTOR FOR ENGINEERING FOR ADMINISTRATION

Mr. N. E. MacDougell
Division Engineer
Buresu of Public Roads
P. 0. Box 147

Lansing, Michigan

Dear Mr. MacDougall:

This is to certify that all of the materials used on the above project
met pertinent specification requirements of the contract. Testing was
dene either by the Michigan State Highway Deparitment or an associate
laboratory.

Tests of the record samples indicate conformity with the plans and speci-

fications; these record samples are reasonably representative of the
materials incorporated in the project as shown by our regular sampling
and testing progran.

Test reports covering materials used on the project are on file in the
Office of Testing and Research, Lansing, Michigan.

Disposition of test results on record samples taken is ag indicated:

[1 Attached I} Previously submitted

Very truly yours,

OFFICE OF TESTING AND RESEARCH

W. W. MeLaughlin
Testing and Research Engineer

ADVISORY BOARD

J. CARL McMONAGLE STACEY DeCAMP J. PAUL SMITH GEORGE N. HIGGINS
EAST LANSING FLINT BIRMINGHAM ' FERNDALE
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CORTRACTOR

MICHIGAN

RECORD SAMPLES -

PREVIQUSLY SEMT

STATE HIGHWAY DEPARTMENT
OFFICE OF TESTING AND RESEARCH

FORM 528
(Rev. 1 411

PROJECT
MOT REQUIRED __ —_— _ F A NUMBER
ATTACHED ... . _ .
oTHER - - FINAL MATERIAL REPORY CONTRACT DATE
COMPLETION DATE
MATERIAL quanTiTy [N OR TESTS | N0 O ADE SOURCES GF MATERIALS
CEMENT

FINE AGGREGATE

COARSE AGGREGATE

BAR REINFORCEMENT

MESH REINFORCEMENT

CULYERT A

CULVERT B

SEWER PIPE

CORR. METAL PIPE

STEEL BEAM GUARD RAIL

FENCING MATERIALS

JOINT MATERIAL

HOT-POURED RUBBER ASP. FILLER

JOINT WATERPROOFING

AGGREGATE APPROACHES

AGGREGATE BASE COURSE

BITUMINOUS PRIME COAT

BITUMINOUS BOND COAT

POROUS MATERIAL GRADE A

POROUS MATERIAL GRADE B

BIT. CONC, WEAR. CRS.

" BIT. CONC. LEVEL. CRS.

BIT. BINDER CRS.

BIT. AGG. SURF. &.11

ASPHALT CEMENT

SEEDING

REMARKS:
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APPENDIX

TESTING LABORATORY DIVISION
CHARGES FOR LABORATORY TESTS
Effective April 1, 1961

Name of Test . Charge

AGGREGATE LABORATORY '
1A Mechanical Analysis of Aggregate $12.00
2A  Abrasion Determination - Deval or Los Angeles 15.00
3A  Soundhess Determination - Fine or Coarse Aggregates - 20,00
44 Absorption and Specific Gravity of Aggregates 7,00
54  Fine Aggregates - MA, Organic, Mortar Strength - 15.00
6A  Drain Tile ' 9.00
TA  Sewer Pipe 9.00
8A Reinforced Concrete Plpe - Complete 18,00
9A  Absorption Only - Pipe or Tile ~ 5.00
10A Bar Mat or Wire Mesh Reinforcement _ © 15,00
11A  Steel Reinforcing Bars 5.00
12A  Fence Posts - Complete _ 30. 00
13A Fence Posts - Weight and Measurement Only 15.00
14A Fence and R, O. W, Wire, Including Spelter Coat Test 15.00
15A  Wire Cable Guard Rail, Including Spelter Coat Test 28.00
16A Uncoated Stress-Relieved Prestressing Wire Strand (ASTM A 416) 30,00
17A  Weld Specimen - Steel (Welder Qualification Test) 35.00
18A Weld Specimen - Aluminum (Welder Qualification Test) 65. 00
19A Steel Beam Guard Rail - Complete with Spelter Coat Test 30,00
20A Steel Beam Guard Rail - Complete except for Splice Test 50,00
21A Steel Beam Guard Rail Posts - Without Spelter Coat Test 10.00
22A Grader Blade Cutting Edges 20,60
23A Brick (5) Complete - Absorption, Measurement, Compression  ~ 20.00
24A Concrete Block ' 4,00
25A  Structural Tile (5) - Measurement and Absorption 12,00
26A Concrete Cores - Pavement, Reinforced Concrete Pipe, etc. 5.00
27A  Concrete Cylinders Made and Tested in Laboratory 7.00
28A Concrete Cylinders - Compression Test Only - 3,50
289A Concrete Beams Made in Laboratory: 10.00
a0A Concrete Beams - Flexural Test Only 5,00
31A Concrete Beams - Compression Test Only 6,00
32A Aggregate Freeze-Thaw Durability 200.00
33A Joint Dowel Hook Bolls ‘ 15.00
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AFPPENDIX K

BITUMINOUS LABORATORY

iB Asphaltie 0il 20,00
2B Creosote Oil and Tar 15,00
3B Fuel Gil 40. 00
4B Lubricating Oil ' 30.00
5B Cold Tar Pitch 30,00
6B  Asphalt Cement - Complete 15,00
7B Asphalt Cement - Penetration and Ductility 7.00
8B  Asphalt Cement - Penetration Only 4,00
9B  Asphalt Emulsion - Complete 28,00
10B  Bituminous Mixtures - Complete ' 44,00
118 Bituminous Mixiures - MA and Bitunien Content 12,00
12B  Bituminous Mixture Design 35.00
13B  Bituminous Mixtures - Density and Void Determination 12.00
148 Asphalt Recovery Including Penetration and Ductility ‘ 32,00
158 Bituminous Material - Viscosity Only 3. 00
168 Bituminous Concrete Briquets Made and Tested 18,00
17B  Marshall and Sheet Asphalt Cores Made and Tested . 18,00
188 Mineral Filler - Gradation Only 4,00
198 Agphalt Mastic (Mastic Cake) 20.00
20B Asphalt Plank 35. 00
218 Joint Filler - Premolded Bituminous, Cork, or Fiber 15.00
22B Joint Sealer - Hot Poured or Cold Applied : 30,00
23B  Pipe Joint Sealer - Cold Applied 15.00
24P  Wiping Cloths 5.00
25B  Trichloroethylene Complete - 30.00
26B  Trichloroethylene Partial 15,00
278 Stripping Test for Bituminous Mixtures 5,00
28B  Distillation Only on Asphalt Emulsions ’ 10,00
28B Black Pavement Marking Paint 30. 60
CEMENT LABORATORY
1C Cement - Physical Tests - Single Samples 15.00
2C  Cement - Air Content Check 5.00
3C Cement - Inspection and Testing (Per Barrel) 0.04
CHEMICAL LABORATORY
1CH  Paint - Complete Analysis - Spec. 1A, 2A, AV3 Varnish 45.00
2CH  Paint - Complete Analysis - All Other Spec. 60,00
3CH  Paint - Complete Physical Analysis 30. 00
4CH  Paint - Pigment, Vehicle, Weight per Gallon, and Drying Time 20.00
5CH  Paint ~ Weight per Gallon and Drying Time 7.00
6CH  Varnish - Complete Analysis, 16A, 16B 25.00
“CH  Varnish - Partial Analysis 20.00
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8CH Thinner and Paint Solvent 20,00
9CH Aluminum Paste 26.00
10CH Cement - Chemical Analysis 50.00
11CH Chloride Brine {Calcium and Sodium) 45,00
12CH Chloride Solids - Flake or Pellet (Caicmm ‘md Sodmm) 16,00
13CH Concrete Curing Compound P BT 30,00
14CH Corrugated Galvanized Metal .~ ~ 8,00
15CH Spelter Coat Test for Other Than Corrugated Metal 25.00
16CH Sheet Copper - Weight and Gauge 4, G0
17CH Water for Concrete Mixing 15, G0
18CH Waterproofing Fabric, Felt, or Fiberglass S 20,-00
CONCRETE MIX DESIGN - | S |
1MV Concrete Proportioning Charts - Original ' 30.00
2MV Concrete Proportioning' Charts -_Duplioa',te; _ ) _ 14,00
SOILS LABORATORY _ .
is Mechanical Analysis of Soil ‘ 12.00
28 Plasticity Index (Liquid Limit) : 8.0
35 Specific Gravity - Soil . _ S CT.00
483 Shrinkage Limit (Shrinkage Ratio) ; _ - 5,00
58 Permeability Coelficient - Cohesive Soils- . : ‘ 25.00
68 Permeahility Coefficient - Granular Soils : . 15.00
75 Capillary Rise _ 10,00
83 Compaction and Density of Soils . 25,00
o8 Cone Density _ . . . 7.00
108 Vibrated Dengity S . 7,00
118 Field Moisture Equivalent . | . : 7.00
128 Centrifuge Moisture Equivalent 15,00
138 California Bearing Ratio 30.00
148 Mineral Filler - Water Preferential and Swell Test _ 20.00
158 Mineral Filler - Water Preferential Test Only | _ 14.00
168 Mineral Filler - Sub-Sieve Particle Size Determination , : 12,00
178 Loss on Ignition _ 5,00
188  Organic Content Determination ‘ 10.00
198 Transverse Shear Test 10.00
208 Unconfined Compression Test 2.00
218 Volumetric Analysis (Natural Densily and Natural Moisture} 4.00
228 Shear Analysis Charts 9.00
X Miscellancous Variahle

{Approved in office memorandum from Mr, A, H. Lawrence to
Mr. W, ¥N. McLaughlin dated March 28, 1961.)
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SURFACING AGGREGATE CASE
Standard Equipment
1863

1 1" Square hole plate sieve, 10 in. diam., full height $10.45
1 3/4" Square hole plate sieve, 10 in, diam., full height 10.45
1 3/8'" Square hold plate sieve, 10 in. diam., full height 10.45
1 No. 4 Woven wire cloth sieve, 10 in. diam. 12.90
1 No. 10 Woven wire cloth sieve, 10 in. diam. 12.90
1 No. 40 Woven wire cloth sieve, 10 in, diam. 12.90
i Bottom Pan 6.90
1 Counter Brush 1.53
3 Wash Pans, 12" x 7 3/4"x41/4" @ $2.15 6,45
1 Two~burner Gasoline Stove 9.67
1 Robervahl Balance, 9" pans 64,50
1 Set of Weights, 1-gm. to 1-kg. with box 10.73
i Extra Kg, Weight 3.50
1 Scoop 1.00
1 Spoon, large, siainless steel 0.55
1 Sampling Bucket 8.25
10 Sample sacks, large, 17" x 26" @ 0.55 5.50
5 Sample sacks, small @ 0,22 1.10
1 Mason Trowel, 10" 2.75
1 Gasoline Can, 1 gal. cap. .80
1 First Aid Kit (.98
1 Stencil Brush 0.70
1 Pair of Goggles 1.19
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TESTING LABORATORY DIVISION
ANN ARBOR, MICHIGAN

Tested Stock Unit Charges

Asphalt Cement (60-70, 85-100, 150-175)

Asphalt Cement & Asphaltic Oil (A. C. WOA, A, O. RC-1, RC-2)
Asphaltic Oil (MC-0, S8C, RC-4, MC-1, MC-2, MC-3)

Asphall Emulsion AE-3A, AE-2, AE~-1M, AE-1P, 88-18
Bituminized & Fiberglass Fabric

Conerete Curing Compound

Paint

Joint IMiller (Hot-Poured)
{Cold-Applied)
{Cold-Applied)

Tar

~§3 -

02

.30

210

.25
.01
.20

APPENINN

. 001 per gallon

per gallon

. 001 per gallon

.002 per gallon

per roll

. 025 per gallon
.25

per drum
per gallon
per sack or pail

per pound
per drum

.001 per gallon



APPENDIX F

U. 8, DEPARTMENT OF COMMERCE POLICY AND PROCEDURE MEMORANDUM 20-6,1

Bureau of Public Roads Date of tesuance:  January 29, 1962

PROGRAM AND PROJECT PROCEDURES

Subject: Inspection of Construction Projects (Excluéive 6f Sampling and
Testing)

Supergsedes: PPM 20-b, dated May 21, 1950, and Amendment 20-6(1)
dated May 15, 1957 ' '

1. PURPOSE

The purpose of this memorandum is to prescribe the policies and procedures
relating to inspections of Federal-aid highway construction projects and
projects under the direct supervision of the Bureau of Public Reads, and to
the preparation and submission of reports pertaining thereto. '

2, DEFINITION

For the purposes of this memorandum, the word 'project' means the several
phases of work in adtive conskruction status on a section of a designated
highway route as a single stage of construction. All such work may be included
under a single contract or individual phases of the work may be under separate
contracts that are in progress more or less simultaneously. It does not include
separate stages of construction that are undertaken successively within the
same project limits. The same definition applies when part or all of the work
is performed on a force account basis by a public agency, public utility or
railroad company, or other such organization.

3. OBJECTIVE OF INSPECTION

a. The principal objective of construction inspection by Public Roads
engineers is to ascertain whether or not the construction is béing performed
in full conformity with the approved plans and specifications and if not, to
arrange for the necessary remedial action to be taken. The inspection should
cover the quality of materials and workmanship, conformity with dimensional
requirements, need for changes or extra work not included in the original
contract, adequacy of supervisioﬁ,'inspection and other controls, progress of
the work, conditions justifying time extensions or price adjustments, compli-
ance with labor provisions, adequacy of safety measures, adequacy of guanticy
and payment controls, new or improved methods and equipment, experimental con-
struction, and other features of importance or interest, The inspecting
engineer should also analyze the project carefully at the time of his inspec-
tions to ascertain whether there is indication that certain changes in degign
or construction practices should be made for future projects to provide a
highway that will (1) better serve traffic needs, (2) be of higher quality,
(3) cost less to construct and maintain without adversely affecting the quality
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PPM 20-6,1, page 2
January 29, 1962

of the work, or (4) eliminate or reduce delays and hazards in performing the
construction. To the maximum extent feasible within the limitations of time
that can be devoted to the work, the inspections should be made with suffieient
frequency and thoroughness to assure that these objectives are gccomplished.

b. With respect to the final inspection, the principal objective is to
determine whether the construcition has been completed in accordance with the
approved plans and specifications including approved changes and extra work,
and 1s acceptable to Public Roads for Federal participation in the cost in
accordance with the terms of the project agreement and modifications thereof.

4, FREQUENCY OF INSPECTIONS

@, Highway construction projects involving Federal funds administered by
Public Roads and highway projects constructed under Public Roads supervision
for another Pederal agency are to be inspected by Public Roads engineers in
accordance with the following schedule:

(1) Projects constructed under the Secondary Road Plan are to be given
a final inspection only which is to be in accordance with the provisions of
PPM 20-5 and PPM 20-6.2.

{2) All other projects constructed under State supervision and
involving Federal funds require initial and final inspections, supplemented
by such additional inspections as may be desirable in accordance with the
provisions of paragraph 4b.

(3) Projects constructed under direct Public Roads supervision should
be inspected once during each month of active construction status including
initial and final inspections, supplemented by such additional ingpections as
may be desirable to adequately cover job conditions and maintain administrative
contrel of the work, :

b. It is the responsibility of the division engineer to determine the
number and timing of comstruction inspections to be made on each project of
the classes covered in paragraphs 4a(2) and (3) in addition to the specified
minimum. Sufficient inspections shall be made, however, so that the divistion
office will be kept informed regarding the progregs and quality of the work
and the pertinent job conditions. Projects involving major structures, tunnels,
urban conditions, unusual types of congtruction, experimental features, complex
or unusually difficult engineering or construction problems, or conditions that
may or do develop into controversy, major changes or important extra work will
require inspections once a month and in some cases more often. In general,
all Interstate construction projects will require ingpection at least once each
month in which any substantial amount of construction work is performed,.
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3. BY WAGM INSPECTIONS ARE TO BE MADE

The prescribed inspections are to be made as a rule by the area engineer
in whose assigned area the project is located. When necessary because of
emergency conditions, to balance workloads, or for other reasons, arrange-
ments may be made for other area engineers to imspect the projects,. Addi-
tional inspections by the division bridge engineer should be made whenever:
important matters relating to the constructlon of structures are encountered,
Occasionally inspections should be made by the district or division engineer
or by engineers from the regional or Washington office.

6. PARTICIPATION BY OTHER AGENCIES

4, Inasmuch as the area engineer camnnot ordinarily make sufficiently
frequent inspections of projects under State supervision to have a personal
knowledge of all details, he must of necessity rely to some extent upon the
State engineers for information regarding accomplishments on the project,
problems that arise and their solutions, quality and quantity control of the
congtruction, and other items of importance that tremspire in the interims
between his inspections. It is therefore essential that he develop stromg
cooperative working relations and a high degree of mutual confidence and
respect with the State engimeers supervising the project. The area engineer
should arrange to be accompanied on his inspections by the vesident engineer,
project engineer, or other appropriate engineer designated by the State who
is sufficiently familiar with the project to furaish desired informatlon con-
cerning 1t and who has sufficient authority to make decisions and take action
on matters that are found to need attention. Such authority to make decisions
and take action would not necessarily extend to unusually difficult or con-
troversial problems that should be given consideration at higher levels. When
an engineer of the State highway department is unable to accompany the area
engineer on his inspection, or when it is found that the State's representative
cannot spend as much time on a joint inspection as the area engineer desires
to devote to it, the area engineer should make part or all of his inspection
unaccompanied,

b. When inspecting a project being constructed under direct Public Roads
supervision, the area engineer should arrange for the project engineer to be
present during the inspection, whenever feasible,

c¢. When the project is being constructed under the supervision of another
agency such as a county or city, the Bureau of Indian Affairs, or the Corpa
of Engineers, or when the project is being constructed under State or Public
Roads supervision but another Federal agency, a county or city, or a railroad
or public utility company, has a financial or other interest in the project,
arrangements should be made for its representatives to be present during and
participate in inspections to whatever extent may be appropriate.

LIBRARY

michigan department of
state highways

LANSING
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7. INSPECTION COVERAGE

a, The inspection should cover all phases of the work involved in the
project regardless of whether the work is performed under one overall contract,
under separate contracts for various phases of stage construction, under
speclalty contracts or subcontracts for certain items, or by utility, railroad
or State forces. Unusual features such as building demolition, utility adjust-
ments, railroad protective devices, landscaping, lighting, and signs, should
be given special attention., Inspection should also be made as to the adequacy of
provisions for safety and for handling traffic.

b. When making his inspection, the area engineer, in addition to inspecting
the materials and workmanship, should review the adequacy of project records
with respect to such items as:

(1) Documentation of dimensional checks made by project personnel
and others,

(2) Documentation of quantities and gqualities of materials delivered
and used or rejected and of construction work performed.

(3) Methods and frequency of checks on accuracy of scales for welghing
materials and on calibration of other meaguring devices for controlling
quantities used and determination of pay quantities.

{4) Adequacy of field notes and diaries.
8. SAMPLING AND TESTING

Sampling and testing of materials and construction are to be accomplished
in accordance with the provisions of PPM 20-6.2.

9. DIMENSIONAL CHECKS

The area engineer is to take dimensionai measurements of work in progress
and of completed work, if any, on a spot check or random basis. The measure-
ments are to be made by the inspecting englneer personally with assistance of
project personnel or accompanying engineers if needed, Some measurements
should be made at the time of each inspection unless the work has not advanced
sufficiently to produce any element to be measured., It is intended that during
the period the project is under construction sufficient measurements will be
made to spot check the dimensions of all important construction features that
are susceptible to measurement inciuding but not necessarily limited to: (1)
depth of layers of embankment being compacted; (2) the width and thickness of
stabilized subgrades, subbases, bases and surface courses; (3) dimensions of
shoulders, medians and curbs; (4) sizes of representative pipe and box culvergs:
and (5) dimensions of major structures. The location and nature of each measure-
ment made and the results thereof are to be recorded in the construction inspec-

tion reports.
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10. COMPLIANCE WITH LABOR PROVISIONS

The area engineer is to fulfill his obligations with respect to cdmpliance
with labor provisions of the contract as prescribed in PPM 20-10.1 for Inters;&te
projects and as prescribed in the applicable standard specifications for projects

under direct Public Roads supervision.

11. SUBCONTRACTING AND ASSIGNING

A check should be made at each inspection as to whether there has been any
violation of Section 1.21(a) of the Federal-aid regulations which requires that
at least 50 percent of the construction, exclusive of specialty items, be _
performed by the contractor to whom the contract was awarded, A simllar check
should be made for compliance with the subcontracting limitations contained in
standard specifications applicable to projects under direct supervisionm of
Public Roads,

12. CHANGES AND EXTRA WORK

The need for changes or extra work to satisfactorily complete the construc-
tion should be investigated at each inspection and im so far as possible agree-
ment should be reached at the time as to what, if any, changes are to be made or
extra work authorized, and as to the basis of payment therefor. In the case of
ma jor changes or major extra work, approval of appropriate higher authorities
will, of course, be necessary. Full explanation of the changes and extra work
is to be given in the construction inspection report.

13. PROGRESS OF CONSTRUCTION

The progress of the constructiom as compared to the percentage of contract
time consumed should be analyzed and investigation made as to the causes of
delays if the work is behind schedule and as to the justification for time
extensions if any have been either granted or proposed, The progress should
generally be rated as unsatisfactory when the percent of contract time elapsed
is substantially greater than the percent of work completed on a dollar value
basis. If it appears, however, that adequate time extensions may be justified,
or if the contractor is engaged in certain necegsary activities that are time-
consuming but relatively unproductive of completed construction, or 1f the work
is being performed with due diligence and there is reason o consider that the
work will soon be brought up to schedule, then the situation should be described
but the progress should not be reported as unsatisfactory.

14, QUALITY OF WORK

If any unsatisfactory or questionable material or workmanship is evident
or suspected, thorough investigation should be made and, if possible, the causes
should be ascertained. Agreement should alsc be reached as to remedial measures
that should be taken. Whether or not the gquality of work for the project as a
whole should be rated as satisfactory or unsatisfactory will depend upon the
nature and extent of the unsatisfactory conditions and the expected effectiveness
of corrective action,.
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15, INSPECTION-IN-DEPTH

It is recognized that because of manpower and time limitations, it will
not be possible to make thorough inspections of all active projects at frequent
intervals. From time to time, however, the division engineer, after consulta-
tion with the district and area engineers, should designate a number of repre-
sentative projects upon which comprehensive, thorough, complete, and detallad
inspections and analyses of all aspects of the engineering and constrxuction
are to be made. The primary purpose of such inspections-in-depth and analyseg
of the findings is to provide a continuing basis for evaluating the accuracy,
adequacy, and effectiveness of all procedures, methods, comtrols, and operations
uged by the contractor amd the engineer to assure performance of high quality
congtruction, accurate determination of quantities upon which payment is to be
made, and correct payment in accordance with the contract provisions. The
findings on such inspectiong should disclose any need for better controls,
better supervision, and improvements in specifications and procedures on these
particular projects or generally om all projects. If any such need is found,
appropriate remedial action should be initiated.

16, PROMPTNESS AND THOROUGHNESS OF FINAL INSPECTION

Final inspection by the appropriste representatives of the State, Public
Roads, and other interested agencies should be made as soon after physical
completion of the project as reasonably possible., The final inspection must
be sufflciently thorough so that the area engineer can assure himgelf that all
phases of the work have been completed in substantial conformity with the pleauns
and gpecifications., If any deviations or deficiencles are found, their extent
and effect and the reasons therefor should be thoroughly investigated and
veported with recommendations for remedial action, The amount of work and
time vequired for the final inspection will vary according to the nature of the
project but will also be determined quite largely by the freguency and thorough-
ness of previous inspections, If the area engineer has kept in close touch _
with all phases of the work as they progressed and, to the maximum extent feasi-
ble, has disposed of all problems at the time they arose, the final inapection
should require little time. At the time of the final inspection, the area
engineer must fo the maximum extent practicable, obtain all information not
previously obtained that is necessary to document the records and close cut the
project. This will include agreement on items that have previously been
unsettled, agreement on allowable time extensions and justification for overruns
and deviations from plans.

17, INSPECTYION REPORTS

a, Inspection reports numbered in sequence for each project should be
prepared for each inspection made in conformity with paragraph 3. All initial
reports are ko be prepared on Form PR-33A(1), (see Attachment 1), Intermediate
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and final reports are to be prepared on Form PR-334, (see Attachment 2) except
that the final and only report for projects constructed under the Secondary
Road Plan is to be prepared on Form PR-33C. (see PPM 20-5.) The information
to be contained in the reports, as herein provided, ig the minlmun required,
The division or regional offices may require the imclusion of such additional
information as they consider essentlal for thelr purposes. ‘ :

b. S8ingle copies of reports of all inspections made on projects under
direct Public Roads supervision should be sent to the regiomal end Washimgton
offices, except that for park projects, an additional copy should be submitted
to Washington. For all other projects, the regional and Washington offices are
to be sent single copies of all initial and final inspection reports and of all
intermediate inspection reports on: (1) all Interstate projects; (2) primary
Federal-aid projects for which the contxasct amount is more than about $5300,000;
and (3) projects iavolving tunnels or bridges costing more than about 5750, 000,
single copies ghould also be furnished the regional and Washington offices of
all reports on inspections in depth and of each intermediate inspection report
that contains information of special interest in connection with ltems such
as those ligted in paragraph 19. :

¢. Inspection reports prepared for projects on which more than one contract
iz under comstruction simultaneously within itp limite, or for contracts covering
more than one project, may report the project or contract on one inspectlon
report with such additional copies submitted as may be regquired to provide one
for each project.

d. When Federal-aild projects involving multiple simultaneous contracts, or
gontracts involving multiple projects, are reported, the whole only, whether it
be project or contxact, should be reported in the blocks provided on Form PR-33A
and any breakdown or segregation of projects or contracts involved should be
ghown under remarks, except as provided in pavagraph 21d when lndividual portions
of a multi-contract project or a multi-project contract ave accepted separately.
For projects under direct supervision of Public Roads, a separate report is to be
submitted for each contract,

2, The division engineer should furanish coﬁies of inspection repores e
the State and other cooperating agencles to whatever extent is mubually agreed
upon as being desirable, except as provided in paragraph 17f.

f. Items or situations may arise from time to time that should be reporged
but the discussion would not be appropriate for inclusion in reports to be given
general distribution within either the Bureau of Public Roads or the State high-
way department. Such items or situations should be omitted from reports for
general distribution and be covered in separate reports for consideratlon by
appropriate top level officlals only. Some situations may be go dellcate that
they should be handled through oral discuszioms only, The seme principles are
applicable to reports on inspections-ln-depth. In addition, however, it will
generally be desirable in all but routine cases to discuss the findings of the

ingpection-in-depth with top level State pecple before the final draft of the
report is prepared,
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18, INITIAL REPORTS

Each project whether for complete or stage construction, except when con-
structed under the Secondary Road Plan, is to be inspected and the inicial
inspection report is to be prepared as soon as practicable after active comstruc-
tion work commences. The initial report is to include the following informatipn
as a minimum:

(1) Project designation and name, State, county, city (if applicable},
National Park.or Forest (if applicable), and termini as related to features
identifiable on a map (including stationing for Federal projects).

(2) Pescription of improvement including type of comstructiom, code
number, roadbed width, base and surfacing widths and thicknesses., The length
and type of each major structure should be shown separately and Lif more than
one code type is involved in the roadway portion, the length of each type should
be shown separately.

(3) Name and headquarters address of each contractor and subcontractor,
or in case of a force account job, the name of the constructing agency such as
State, county, parish, etc. When more than one prime contractor or other con-
structing agency is involved in the comstruction of a project the code type of
the portion to be constructed by each should be shown.

(4) Date of award or force account authority, amount of contract or
force account agreement, date contract time started, date actual construction
work started and time allowed for completion., When more than one contract ov
force account agreement is covered by the report, these data should be given
for each as they become available.

(5) List of experimental features, if any,

(b) Such additional information as may be appropriate relative to
existing and prospective equipment, materials, construction organization, job
conditions, progress, and plans of operation. (For projects under the direct
supervisior of Public Roads, the initial report shall contain a list of all comn-
struction equipment on the project,)

(7) General statements as to the actual and anticipated adequacy of
engineering supervision of the construction.

19. INTERMEDIATE REPORTS

a. Reports of inspections made between the initial and final inspections
need not contain information relative to project location, type, etc., in the
heading of the report nor follow any set pattern, but should contain in addition
to the status of the project, such of the types of information listed below as
may be appropriate to mention at the time, It is not expected that each item

will be commented upon in each report nor on every project:
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(1) Factors adversely affecting progress of the work, such as lack
of right-of-way or right-of-entry, delay in utility adjustments, shortages of
labor, materials or equipment, strikes, changes in plans and/or specificationa,
poor management and unusually severe weathar conditions.

{2) Unsatisfactory conditions encountered and remedial actions
proposed or taken.

{(3) Conditions that may necessitate changes or extrs work or that may give
rise to contreversy or claims. The proposed methods of handling the situvations
and the proposed basgis of payment or settlement should be described. Any indica-
tion on the part of the contractor of an intention to flie a claim should be
reported and the nature and purported basis for the claim should be explained.

(4} Inadequacy of plans, specifications and estimates with recommendation
for improving them for future work of a similiar nature,

{5) Unusual or particularly difficult engineering, constructiom or
traffic problems involved and their solution.

(6) Experimental features incorporated in the work with discussion of
technlcal aspects, methods, anticipated comparative costs, conclusions reached,
and other items of interest.

(7) New or unusual construction methods, equipment, or materials
with their relative costs and effectiveness.

(8) Unusually lax or exceptionally effective safety precautionary
measures with respect to protecting construction workmen, the traveling public
and abutting property from injury or damapge as a result of the construction
operations,

(9) Right-of-way, public utility and public carrler problems.
(10) Adequacy of engineering supervision,

(11) Features recommended for special attention during the post-construc-
tion and maintenance periods. .

(12) Quality of work pfoduced.

(13) Degree of compliance of materials and construction methods with
specifications, progressively during the construction period.

(14) Unusual overruns or underruns in quantities or time with explana-
tions therefor.
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(15) Adequacy of provisions for movement of traffic as safely,
expediticusly and conveniently as practicable elther through or alongside
the construction operations or around them by means of detours,

(16) Details relative tc dimensional checks made as required by
paragraph 9 of this PPM.

{17) Bepcrt of reviews made, of resulting findings, and of corrvective
actions taken when necessary im accovdance with the provisions of parsgraph 9
of PPM 20-6,2. '

(18) Extent of subcontracting, including name of each subcontractor
and the items covered, contract value and date of approval of each subcontract.
The total percentage sublet to date should also be shown.

{19) Contract time elapsed, percent of work completed and time extensiouns
granted, proposed or requested with recommendations and justification.

(20) Equipment brought on project or removed from project since previous
report,

b. Developments with respect to problems or undesirable conditions discussed
in one inspection report should be followad up in subsequent reports until their
final scolution or disposition.

¢. When shutdown perlods of long duration occur the date and reason for the
shutdown gnd the estimated date operations will be resumed should be reported.
When work isg resumed the date should be prowptly reported.

20, REPORT OF FINAL INSPECTION

A report covering the final inspection of the completed project is to be
prepared immediately after the fimal inspection is made, It is to gtate that the
physical constructicn of the project has been completed in substantial conformity
with the approved plans and specifications subject to the findings resulting from
record sampling and testing procedures., {See PPM 20-6,2) The report is alao to
contain as much of the information listed under paragraph 21 as 1s available at the
time and should set forth any further work that must be performed or other condi-
tions that must be met before the project will be ready for final acceptance. This
report may be omitted whenever conditlons are such that the final report described
in paragraph 21 can be issued lmmediately after the final inspection is made,

21. FINAL REPORTS

a. A final report should be issued for each project as soon as all require-
ments have been met and the proiect is ready for final and unconditional acceptance,
To avoild confusion with the report of final Inspection described in paragraph 20
the printed title on the Form PR-33A(1) used for the final report should be

stricken and the title "Final Report' inserted immediately above or below., The
final report, except when the project has been congstructed under the Secondary
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Road Plan, should contain the following information unless it has been included
in the report described in paragraph 20:

(1) A definite statement signed by the area engineer that the project
has been completed in substantial conformity with the approved plans and speci-
fications, including authorized changea and extra work, and that azcceptance of
the project is recommended. There may be an occasional instance in which it
is determined to be in the public interest to acecept a project despite some
deviations from substantial conformity with respect to certain construction items.
In such cases, a full explanation should be given in the report of (1) the nature
and extent of such deviations, (2) the justification for acceptance, (3) the basis
of settlement with the contractor, and (4) the extent of Federal participation
and basis therefor,

(2) A statement of the date of physical completion of the wovrk, of the
total time consumed in completing the project, and of the total contract time
allowed including extensions approved by Public Roads, The justification for
approved time extensions is to be given unless it has been included in earlier
reports or otherwise documented in the permanent project records in which case
reference should be made to such documentation.

(3) For all projects, the final lengths, code types, widths and
thicknesses should be shown 1f they vary from those given in the initial report.

(4) Such information relating to the items listed in paragraph 18 as
may be pertinent and not previously reporied,

(5) Explanation of large overruns or underruns in quantities.
(6) For Interstate projects and those covering work under Federal contracts,
a statement that all contract requirements relative to wage rates, payroll sub-

missions, and other labor provisions have been met,

(7) A statement that the PR-47 report has been submitted as required
by PPM 20-2,

(8) A certificate that there is full compliance with those provisions
of PPM 21-6.3 pertaining to encroachments on the right-of-way.

b. Final reports for projects involving codperating agencies.other than
the State or Public Roads should include the date of acceptance by such agencies.

¢. Final reports for projects constructed under the Secondary Road Plan are
to be prepared on Form PR-33C and will in general be limited to rhe data indicated
thereon but additional comments way be included when circumstances justify.

USCGM--DC
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d. A copy of the certification required by paragraph 12 of PPM 20-6.2 is
to be attached te the report. !

e. In the case of multi-contract projects or multi-project contracts, a
separate final report may be issued for any individual contract or project that
has been completed ahead of the others, provided that such individual contract
or project representsz a separate and independent physical entity and provided
the quantities can be segregated.

£f. 1In addition to the statement required by paragraph 2la(l), the final
- report is to ilnclude a statement signed by the division engilneer accepting the
project for Public Roads.

22. SPECIAL REPORTS

Information relative to new types of equipment, new construction methods
and devices, and new materials, is desired. These items should be described
briefly in current inspection reports and if congsidered of sufficient importance
they should be discussed more fully in supplemental special reports on Form PR-33
with appropriate photographs and sketches,

23, PHOTOGRAPHS

The gubmission of photographs to supplement construction inspection reports
is desirable but they should in general be limited o those illugtrating unusual,
complex or particularly difficult types of construction, equlpment or methods,
conditions from which controversy might be expected to develop, experimental
features, and other items of special interest,

24, RELATIONS WITH STATE

Public Reads engineers inspecting projects constructed under 8tate superviaion
wlll not deal directly with the contractor or his employees, or with the State or
local agency employees assigned to the project except as stated in paragraph ba,
and as necessary to conduct interviews with workmen in connection with wage rate
compliance determinations, but will submit their comments and recommendations
through the State engineers accompanying them on the inspectioms, or through the
State district offices or other appropriate channels.

25, DOCUMENTING RECORDS

All important matters should be adequately but concisely documented in the
project records. Matters to be documented will include but not be limited to:
(1) vnusual problems encountered and their solutions; (2) changes, extra work and
rime extenslons and their justificatioen; (3) unsatisfactory or questionmable
materlals, workmanship or conditions encountered and corrective actions taken; (4)
results of review of materials tests reports and of dimensional checks; (5) any
situation that indicates noncompliance with the plans, specifications, contract

provisions, or prescribed policies and procedures; and (6) any controversial
matters.

Assistant Federal Highway Aduinistratoxr
and Chief Enginser

~76-




APPENDIX F

Hichigan PR 20-8.1, Attachment 1
January 29, 19862

Form PR-334(1) U S. DEPARTMENT OF COMMERCE
1-59} BUREAY OF PUBLIC ROADS

INITIAL AND FINAL CONSTRUCTION INSPECTION REPORT

Region No. Report Mo, County State

Date of inspection inspection made by Projact Ho.

in company with

Description of improvemant

Contraclor name and address

Award daie Contract amoutt Time allowed '  Time started Work started
Quality of work Progress of work Time elapsed Work complated Est. compl. end of month
% % : %
Rosdbed (Width Feet 0. to 0. of shoulders) Structures over 20-feot spait
Base-Surfacin
Typa et Thi kw’ urracie Type ftat
Type code fength iCHAESS Width Tyze cods tenirth
no. {Willes) Edga Genter {Feat) RO, {(itles)
(inches) Hrches)

Remarks

Tru. 9. GOVERNMENT PRINTING OFFICE: 1289-J481400

7T




APPINDIN F

PPM 20-6,1, Attachment
January 29, 1962

2

Form PR-3JA U. 5. DEPARTMENT OF COMMERCE
{Rav, 560} BUREAU OF PUBLIC ROADS
INTERMEDIATE CONSTRUCTION IMNSPECTION REPORTY
(PP 20 6)
Region No, Report No, Counlty State
Date of inspection inspection made by Projact Mo.
In company with
Quality of work Prograss of work Time elapsed Work complated £st. compl. and of month
% 3% %

Ramarks:

{1} Compleiad work; {2} Work in progress; {3} Commants and recommandations

EDITION OF 1.59 MAY BI 1ISLD




APPENDIX ¥

U.8,. DEPARTMENT OF COMMERGE Burzau or PusLic RoADS March 14, 1962

POLICY AND PROCEDURE MEMORANDUM 20-6.1(1)

INSPECTION OF CONSTRUCTION PROJECTS
{Exclusive of Sampling and Testing)

Policy and Procedure Memorandum 20-6.1, PPM 20-5,}* The information tc be coniained

dated January 29, 1962, is amended as follows:} in the reports, aa herein provided, is the mini-
' mum required, The division or regionsl offices

Paragraph 15 is revised to read: may require the inclusion of such additional
information as they consider essential for their
15, INSPECTION-IN-DEPTH purposes,
1t is recopgnized that because of man- Paragraph 21a(8) is revised to read:

power and time limitations, it will not be pos- _
sible to make thorough inspections of all active {8) A statement that indicates there
projects at frequent intervals. From time to is full compliance with those previsions in para-

‘time, however, the division engineer, after graph 23 of PPM 21-6. 3 pertaining to encroach-
consultation with the district and area engi- ments on the right-of-way,

neers, should designate a number of repre- )

sentative projects upon which comprehensive, Paragraph 21d ig revised to read:
thorough, complete, and detailed inspections

and analyses of # the selectedphase or phases # d. A statement indicating that the mate-
of the construction and engineering are to be rials certificaie required by paragraph 12 of
made, The primary purpose of such inspec- PPM 20-6. 2 is attached to the division copy of
tions-in-depth and analyses of the findings is the final report.

to provide a continuing basis for evaluating
the accuracy, adequacy, and effectiveness of
procedures, methods, controls, andopergtions
used by the contractor and the engineer to
assure performance of high quality construc-
tion, accurate determination of guantities upon

which payment is to be made, and correct pay- F. C. Turner
ment in accordance with the contract provi- Assistant Federal Highway Administrator
sions. The findings on such inspections should and Chief Engineer

disclose any need for better controls, better
supervision, and improvements in specifica-
tions and procedures on these particular proj-
ects or generally on all projects. If any such
need is found, appropriate remedial action
should be initiated.

Paragraph 17a is revised to read:

a. Inspection reperts numbered in se-
qguence for each project should be prepared for
each inspection made in conformity with para-
graph 3, #*All initial and final reporis are to
be prepared on Form PR-33A(1), {see Attach-
ment 1.} Intermediate reports are to be pre-
pared on Form PR-33A, (see Attachment 2)
except that the final and only report for proj-
ects constructed under the Secondary Road
Plan is to be prepared on Form PR-33C (see
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