CONSTRUCTION INSPECTION
EXCAVATION AND EMBANKMENTS
EXCAVATION:

Under Section 203 of the 1995 Specifications, details of earthwork operations are described. These
operations basicdly involve 3 operations. topsoil removd, cut and fill.

Topsoil isremoved from areas shown on the plans or as noted in the proposal and indicated on the
cross sections. If the fina gradeis less than six feet from the origina ground, the topsoil will be removed
and placed in appropriate stockpiles or removed from the Ste. Since topsoil is not suitable for normal
embankment congtruction, it will usudly be stripped from both cut and fill areas, and placed in
gockpiles for use when landscaping the highway. These stockpiles must be placed within the right-of-
way in piles greater than 4 feet high, containing at least 200 cubic yards. They should be neet and
shaped to prevent ponding of water.

During the topsoil stripping operations, the ingpector must insure that the contractor only removed
topsoil and not the underlying soil. The depth of stripping should be shown on the design cross sections.
The engineer-in-charge and the Regiona soils engineer should be contacted before the contractor is
permitted to strip beyond the depths shown in the cross sections.

EMBANKMENTS:

The areawhich the embankment is built upon is known as the embankment foundation, from which al
unsuitable material shal be removed before congtruction of the embankment is started. Unsuitable
materid is defined as. organic muck, peat, humus, roots, and other objectionable materials, as directed
by the engineer. These soils are unsuitable because they will cause objectionable settlements due to
their high moisture contents, and because they usudly have low strength properties.

If the unsuitable materid is removed from the embankment foundation, and the new foundation is under
water, then filling with acceptable granular materid shdl be accomplished.

By granular is meant a soil composed of sands and gravels, and not slitsand clays. Siltsand clays
would only become plastic and unworkable if placed under water. The granular item and its
composition (Seve andyss) will be shown on the plans or noted in the specifications. This sand and
gravel mixture must be tested to verify conformity with the specifications.



When the embankment foundation areais cleared, the areashdl be rolled until the underlying soil is
thoroughly compacted to the satisfaction of the engineer before any construction of the embankment is
begun. Now that the embankment foundation is prepared, actua embankment operations can be
darted. Only suitable soils shall be used in the embankment construction.

Suitable soilsinclude sands, silts, clays and gravel. These suitable soils may be too wet in their natura
condition, which would make them ungtable; especialy the fine grained soils (St and clay). If the sail is
too wet, the moisture content can be lowered by added and thoroughly mixing dry soil into it, or by
aerdion of the wet soil. Aeration can be accomplished by use of adisc, harrow, or by blading with a
bulldozer or motor grader. Aeration is best done on dry, sunny, windy, hot days. Soil which istoo dry
can be modified by adding water, either from a hose, water truck or other approved means. The
moisture content is critical for proper compaction. In fact, no amount of compactive effort will bring a
very wet soil up to specifications. The soil shdl be placed in layers. Stones less than 2/3 of the loose lift
thickness can be incorporated into the embankment as shown. See Sketch 1.

Stones or boulders greater than 2/3 of the loose lift thickness are not permitted due to the difficulty of
compacting around them.

Particular attention must be paid to the top of the embankment in what is known as the subgrade area.
Thisisthe zone that gives direct support to the pavement. The subgrade areais defined as the cross
sectiona areawith top dimension equd to the width of pavement plus one foot on each sde, and with
sdes doping downward on a1 on 1 dope to a depth of two feet below the bottom of the subbase
course or to the embankment foundation, whichever is higher.

Keeping the thickness of the layer being placed within specificationsis very important. Thisis congtantly
apoint of friction with the contractor. He is attempting to produce as much embankment per hour as
possible and his output will increase as he increases the thickness of the lift being placed. The ingpector
should not be conned into believing that the same result would be obtained by placing athicker lift and
running over it with more passes or using heavier equipment. In the same vein, the contractor should not
be permitted to use under-weight equipment if he promisesto go to thinner lifts.

Another point - the pecifications ate, “ Any equipment not principaly manufactured for compaction
purposes...shdl not be approved or used.” Don't let the contractor tell you rollers are not required
because his trucks are heavy or that his loaders give enough compaction.

The contractor must not be adlowed to start embankment operations until he has the proper compaction
equipment on thejob gte. All compaction equipment must be marked by means of an identification
plate or other approved means, indicating:

1 Name of the manufacturer

2. Mode number

3. Serid number
asaminimum.
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TABLE 1
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Thismeans of identification shal be permanently attached to the machine and shdl be legible & al times.

Proper compaction of the embankment is an operation with which the ingpector must be intimately
familiar. Not only must the embankment be compacted to the proper dengty, but it must be uniform
and have the proper moisture content. The desire for uniform compaction should be obvious, because
variadle denstieswill yied variable pavement support conditions.

Compaction has been defined as “ The practice of artificialy densfying the soil mass by rolling, tamping,
vibrating or other means.” When a soil mass is compacted, its physica properties are dtered. The
bearing and shear strength areaincreased; the resistance to the passage of water isincreased and the
possibility for volume change, shrinkage and swell are decreased. The resstance to frost action is
increased and the possibility of differentiad settlement is decreased.

In the compaction process, we seek to reduce the volume of voidsin the soil mass. By applying
compressive or vibratory force to the soil particles, we can drive these particles closer together. These
compective efforts are ressted by friction of the individud particles rubbing againgt each other. As
more water is added, friction isreduced and less effort is required to obtain a specified density. Beyond
apoint called the optimum moisture content, the water fills the voids and keeps the particles gpart. Itis
obvious that soils should be compacted at or near this optimum content. As can be seen in Sketch 2,
the same difference in moisture content in a silt-clay mixture will produce amuch larger differencein
dengty than the same moisture content difference will produce in asandy soil. This explainswhy
moidture is more critica in afine-grained soil than in asandy sol.

Dengty is measured in the field by the sand cone method. The sand cone is a device which measures
the volume of the hole dug for the compaction test from which the density is computed. For details of
this test, see Bureau of Soils Mechanics Soil Test Method STM -9, Test Method for Earthwork
Compection Control by Sand Cone or Volumeter Apparatus.

COMPACTION EQUIPMENT:

The results achieved in compacting soils are dependent upon the type of equipment and the methods
used. Equipment suitable for one type of soil may prove inefficient for another type.

There are severd types of compacting equipment - each with different characteristics and advantages.
Redtrictions on the contractor’ s method of operation vary with each category of equipment, with each
manufacturer in that category and with each mode of that manufacturer. The thickness of lifts, number
of passes, gpeed of the machine, etc. dl vary from one machine to another. Therefore, the inspector
must be thoroughly familiar with the detailed provisons of the compaction specifications.
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Sheepsfoot or tamping rollerswill prove best for Slty-clayey soils. The tamping foot is able to penetrate
the top crust formed by these soils and to compact the lower portion of the layer.

Asthe soil is compacted, the sheepsfoot roller will appear to “walk out” of the soil; that is, to ride
higher on thefill. This does not dways indicate properly compacted soil. Walking out may occur with
low dengties if the layer istoo thick, the foot pressure istoo low, or the soil istoo dry.

By penetrating into the soil layer, the sheepsfoot dso provides aeration which is often required for st
clay soils.

If, on the other hand, the roller continues to sink into the sail, the cause may be soil which istoo wet or
contact pressure which istoo high.

While sheepsfoot rollers are best for cohesive soils (silts-clays), they are not the only type which can be
used.

Recently, equipment manufacturers have produced rollers with vibratory tamping feet. They aregood in
the glt-sand- clay mixtures.

Vibrating drum rollers are used to compact sands and gravels. In fact, the best type roller for
compacting sands is a vibrating smooth sted whed roller. The vibration tends to shake the particles
together since there is not much cohesion between sand grains.

When these rollers are used, the contractor must furnish the ingpector a vibrating reed tachometer. It
enables the ingpector to measure the vibrating frequency which determines the dynamic force in the soil.

Do not alow the compaction with vibrating equipment to begin until you have been furnished a
tachometer.

The actud congtruction of embankment requires more than just checking compaction equipment. The
soil must be properly dumped and spread. The various haul units, such as end dump trucks, bottom
dump wagons and scrapers, have individua characteristics on embankment construction. Truckswhich
dump in piles may cause a problem if many loads are dumped in the same area. A dozer or grader is
used to spread the materid out so that the layer will not be thicker than specifications alow. Trucks
aso tend to rut the embankment surface. This rutting can be minimized by passage with agrader or a
dozer.

In cases where large earthmoving equipment is used, a great volume of soil may be brought to thefill Ste
faster than the spreading equipment can spread it into a proper sizelayer.  This can be remedied by
using additiona spreading equipment. Each layer must be rolled with a minimum number of passes
before the next oneis placed.



Throughout this earthwork operation, the contractors must be careful to shape their work area so that
water does not pond. There cannot be too much emphasis placed on this subject. A properly formed
embankment can be ruined by rainif it isnot properly shaped and ditched. If an areais properly
shaped and rolled with a smooth whed roller, most rain will run off where it will not harm the
embankment. If not shaped and sedled, rain will soak into the grade, softening the soil. Passage of
equipment will cause rutting which aggravates the Stuation. More water collects and a soft spot
develops. Ditches may be required to carry the water off and away from the grade, and are criticd in
cut areas. Without proper ditches in cut, the grade can become alake. If the contractor does not
protect his Ste from excess water, he will be burdened with the expense of agrating the areato dry it
out. NO additiond layer can be placed until the condition is correct.

BENCHING:

Whenever embankment is to be congtructed on a hillside, or placed againgt existing embankment, the
dopes of which are 1 verticd on 3 horizontd or steeper, the dopes shdl be benched as thefill is
congructed in layers.

Benching is necessary because proper compaction is difficult at this steep interface. The volume of the
s0il removed for the benching operation must be measured for possible payment.

A typica benching section is shown in Sketch 3. Thebench at “A” is cut first with vertica 9de on the
left, then layer (1) is placed and compacted up to the vertical face.
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Next layer (2) is placed and compacted, and so on until Point “S’ isreached. Then bench “B” ismade
and layers (4)(5)... and so on are placed.

In this manner, the compaction equipment, which operated perpendicular to the horizonta grade line,
never need contend with asteep grade. If the subgrade foundation changes from cut to fill transversdly,
and the dope of the exigting ground is 1 on 3 or steeper, the exigting ground dope shal be benched to
an devation 4 feet below the bottom devation of subbase course for the width of the subgrade area.
See Sketch 4.

PROOFROLLING:

When the subgrade is completed, the contractor will be required to proof roll the entire top surface of
the subgrade with a pneumatic tire roller.

The grossweight of the roller and tire pressure vary depending on the classfication of the soil being
compacted.

The standard specifications provide a guide for selecting those requirements in both cut and fill sections.
By ralling over the subgrade with this heavy roller, weak spots can be found and corrected.

The inspector must watch the reaction of the subgrade asthe roller moves over it. At thispoint, thereis
no substitute for experience,

Theroller will react quite differently with different types of soil and moisture content. Naturdly, if the
roller bogs down or ruts, something iswrong. Remove the week area, replace it with suitable soil
properly compacted, and continue rolling until no depressons develop. Theroller used for this
operation must be checked to seeif it weighs at least 50 tons.

Thetire size, type and pressure must be verified. Pressure is determined with a gauge that can reaed at
least 130 p.si. A lower tire pressure or underweight roller will not be efficient in finding weak spots.

During the ralling operation, the roller should not be allowed to pass over any buried pipe or conduit
unlessthereisat least 5 feet of cover over the pipe. If this precaution is not observed, the pipe or
conduit may be crushed.

Two complete passes of the proofroller arearequired. When the proofroller is complete, the surface of
the subgrade shdl be finighrolled with a smooth whed 10 ton roller. This smooth surface is now
checked to seeif it falswithin tolerance alowed for the subgrade item.



ADDITIONAL INFORMATION:

A more comprehengve description of procedures for embankment congtruction is contained in the Soils
Engineering Manud SEM -12/87, “ Guidelines for Embankment Congtruction.”

DRAINAGE
WHY DRAINAGE?

Water in one form or another on or beneath the road surface is the greatest enemy to a stable and
permanent road structure. The problem in drainage is to provide construction which will expedite the
remova of surface and subsurface water without introducing unnecessary hazardsto traffic. In
providing for highway drainage, consideration must be given to three distinct groups of problems:

1. The satisfactory disposa of precipitation (both rain and snow) from the roadway section.

2. The dimination and control of subsurface water which can cause softening of embankments,
loss of bearing power or frost action in the subgrade, and erosion or diding of cut dopes and
embankments.

3. The spanning of streams and other natural or man-made drainage channels.

HOW |ISDRAINAGE ACCOMPLISHED?
Drainage gtructures may be divided into three generad classes:

1. Surface drainage structures
2. Under drainage structures
3. Cross drainage structures

Surface drainage structures, such as side ditches, catch basins, drop inlets and their connection pipes,
are used to carry water from the roadway surface to its point of disposa.

Under drainage Structures, such as pipe or stone under drains, are used to take water away from the
pavement subgrade. They are required when the ground water must be lowered or when there is
Seepage from springs or sde hill cuts.

Cross drainage structures, or culverts, are used to carry water through the highway embankments. This
would be water from intercepted streams or ditches. Culverts can be masonry or pipe (reinforced
concrete, clay or metd). Any bridge with a span of 20 feet or less between abutmentsis classfied asa
culvert.

As mentioned before, the disposal of water is an important part of any highway project; therefore, the
congtruction of a satifactory drainage system is of the upmost importance.
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Because the mgjor portions of most drainage systems are buried, drainage work is susceptible to corner
cutting. 1t may be ayear or two or three before any trouble shows up. By that time, recongtruction
could be very expengve and difficult to effect. There are many details that must be attended to in order
to get agood tight drainage job. Many of these details would be unattended if left uninspected.

The design of adrainage system is not within the scope of this text, which will get into the practica
congtruction aspects of drainage ingtdlation.

Firg, of course, the drainage structure must be laid out. The following isabrief rundown on usud
procedures for laying out pipe lines, basins, etc., so that as a drainage ingpector, you will know what to
expect.

GRADE
STRUCTURE:

The drainage structureis ingtaled before the pipe. Set the structure using two offset points with invert
grade. The devation of the structure bottom is determined by taking invert elevation and subtracting the
thickness of the pipe and the thickness of bottom dab fromit.

PIPE:

The devationsfor dl pipes are given on the plans as the invert devation a every structure. Between
dructures, thereisastraight and true rate of grade; therefore, an elevation may be computed for the
pipe invert a any given Sation.

Mogt drainage excavations require sheet piling. Sheet piling serves two purposes. either to protect a
sructure or pavement from collgpse, movement or undermining when excavetion is done nearby, or to
protect workers ingde the trench.

Safe operation sheet piling is used to insure the safety of workers and the public exposed to the hazard
of faling or diding materid. Detalls of this shegting must conform with the requirements of Title 29
Code of Federd Regulations, Part 1926, Safety and Health Regulations for Congtruction (OSHA).
Currently, this sheeting must be used if the depth of excavation is gregter than five feet.

LAYING DRAINAGE PIPE
After the sheeting isin find pogtion, placement of pipe can begin. Our specifications date, “All pipe

shdl belad in reasonably close conformity to line and grade and shdl have afull, firm and even bearing
a each joint and dong the entire length of pipe.
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Pipes must be laid in reasonable close conformity to line and grade with bells upstream for a number of
reasons.

1. Good lineisrequired to prevent clogging. Excessve bendsin either astorm or sanitary sewer invite
debristolodge at the bends, thereby causing internal obstructions. Mot pipejointsaredesigned to
be tight when the spigot fitsinto the bell in agtraight line. By introducing unnecessary bendsin the
line, the pipe joints are necessarily weakened, both in strength and water tightness.

2. True grade is necessary for the same reasons as good line and aso to carry the run-off intheright
direction.

3. Bdl ends are placed upstream for the following reasons:

a Water flowing from the spigot toward the bell will tend to keep the joint tight
because of the dope of the pipe and theweight of the water flowing in the pipe.

b. By placing the bells upstream, the joint with its caulking is behind the area
where pigot meets bell and, therefore, any dight opening in the joint will have
little or no effect on its water tightness. With bells downstream, the water is
actudly working againg thejoint and intime could loosen and destroy itswater
tightness.

SETTING GRADE
LASER METHOD:

After the structure has been ingdled, the devation is taken off the top of the bottom dab of the drainage
structure to establish the grade of pipeinvert. The laser is set up on top of the bottom dab to the
elevation of the middle of the pipeto be used. Thiswill enable the laser to emit light through the center
of the pipe. The grade of the pipe is programmed into the laser. Only when the laser is set and light is
emitted is the pipe ready to be placed (laid). The trench is excavated with a backhoe, or smilar digger,
to afew inches above the invert of pipe. This can be checked congstantly because the laser is emitting
light congtantly. Aswith structures, teeth should be removed from the excavation machine to prevent
undercutting.

PIPE BEDDING:

See Sketch No. 8. What isits sgnificance and importance? All too often drainage pipeis placed in the
ground without proper grade and even blocked up with wood or brick when the subgrade is off. A
look at tables showing how supporting strength of pipeis affected by bedding would immediately bring
home to you the Sgnificance of proper bedding. The following example is taken from Sedye sDesign
Handbook.
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SEALING JOINTS:

Pipes of smdler diameters are usualy made of concrete with bell and spigot typejoints. Preformed
elastomeric sedersareingaled in agroove in the spigot. If the clearance between the spigot end and
bell end is S0 greeat asto render the seder ineffective, then the joint must be caulked with oakum and
cement mortar. Oakum, which isthe closdy twisted fibers of hemp or jute containing a smdl amount of
cod tar asabinder, islaid in abed of mortar in the lower part of the bell so that the entire annular space
isfilled. After the pipe laying has advanced some 4 or 5 lengths, oakum is placed into the rest of the
joint with a caulking tool, taking care not to didodge the alignment of the pipe. The annular space in the
bd isthen filled with mortar and the inner surface of the pipe at thejoint is brushed smooth. If other
types of caulking compounds are to be used, you should refer to the manufacturer’ singtructions for the
proper method of ingtalation.

Pipes of large diameters are usudly made of reinforced concrete with tongue and groove type joints.
Hexible water-tight el astomeric gaskets must be used. They fit in an annular groove. Vitrified clay
pipesthat carry sanitary or combined sewage will require specia seders. Theindallation of these
sedlers must be accompanied in accordance with the manufacturer’ singtructions so asto insure a
satisfactory joint.

PIPE BEDDING:

The standard sheets show various bedding details for different soil conditions and different types of
pipe. For most round pipe in stable soil, the bedding depth is equal to one-tenth the outside diameter of
the pipe. The bell end of pipeis shaped deeper to alow the pipeto be fully bedded. Each pipeisthen
“sent home” with along stedl bar. Fipes must be laid true to line and grade with bell upstream.

The ingpector should ingpect every pipe being used and should number the pipe before the pipeis
lowered into the trench. Thisway he can dways check himself as to how many lengths of pipe are
placed. By checking pipe ahead of time, the ingpector can rgject pipe which is damaged during handling
and transportation to job site. A New Y ork State Department of Transportation booklet entitled,
“Materids Method 1, Quality Assurance Procedure for Concrete Pipe Items,” provides criteriaand
includes sketches for rgjecting damaged concrete pipe.

BACKFILLING TRENCHES

The contract plans may specify that a selected granular materia be used for a portion of the trench
backfill, usudly the backfill surrounding the pipe. This materia will generaly be brought onto the job
ste from an approved source and will be subjected to gradation testing by the soilsingpectors. The
magor portion of the trench, however, will be backfilled with material exigting on the job Ste. Itisthe
replacing and compaction of this materia that will require constant inspection to insure a properly
compacted trench.
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COMPACTION EQUIPMENT AND METHODS:

The types of compaction equipment used in highway condruction are many and varied. They vary in
shape, size and method of compaction. The choice of compactor to be used will depend upon the
maneuverability requirements of thefill or backfill and the type of soil being laid. Thus, the choice of
large type fillers ordinarily used on embankments are eiminated for trench backfill because they are too
big to fit in atrench and they are forbidden by specifications to be used within 5 feet of the centerline of
any drainage structure. The choice then narrows down to the use of smaller manualy controlled
“tampers’ powered by gasoline engines. A further choice must be made among these tampers
depending on the type of materia being used in the backfill.

Any tamper that meets the qudifications set by the specifications and must be tested in thefield to
determineits efficiency. Thisevauation is made on the basis of compaction tests taken during the use of
such equipment.  The specifications mandate that layers should not be greater than 6 inches prior to
compaction and that a minimum of 95 percent of Standard Proctor Maximum Density be obtained.
From this criteria and the compaction tests, the number of passes required may thus be determined.

DRAINAGE INSPECTOR’SCHECKLIST
BEFORE GOING ON INSPECTION:

1. Read the specifications and proposa and study the plans so that you know what your job
entails and how your jab fitsinto the overdl picture.

2. AsK your engineer-in-charge for any specid ingructions he might have.

3. Know what the payment units and measurements are so that your daily report will be accurate
and comprehensive.

4, If there is anything you do not understand, ask your engineer-in-charge for darification.

PIPE LINES

1 Check the survey work whenever possible. Be sure to check grades often, especidly a
manholes and caich basins,

If sheeting isrequired, check for good workmanship.

Check pipe bedding (VERY IMPORTANT).

4, Be there when the pipe is being placed and check the measurement from string line to pipe
invert frequently.

Check the sedling process very closdly.

Check for proper backfilling procedure.

wnN

o U
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BITUMINOUSPAVEMENT

THE ENGINEER AND THE CONTRACTOR:

Since the contractor and the engineer are both very much involved in the placement of a bituminous
pavement, it is essentia that there be maximum cooperation between the two. Each should recognize
the position of the other. The engineer, as arepresentative of the traveling public, has the responsibility
of seeing that a high standard of workmanship is accomplished and that each phase of the congtruction
meets the specification requirements.

Because it is not practica to extend the specifications into minute detalls, it is desirable that, before
construction begins, the engineer and hisingpectors confer with the contractor’ s superintendent and
foreman to discuss and review the plan of operation. Some of the things that should be discussed are:

1.

> w

The giving and recaiving of indructions. The contractor should have aresponsible foreman or
superintendent available at the operation at dl times. The ingpector should only give ingructions
to these men. The enginear-in-charge should keep the inspector informed of any ingtructions he
might give regarding the paving operations.

Continuity of Operations - Good riding qudities are easer to obtain in a continuous operation
than in agtart-stop operation. Any mix in or under the paver coolsin proportion to the delay,
making it difficult to roll to the same dendity asthat placed at the correct temperature. Efficiency
suffers aso, when the paver stops and equipment and labor areidie. The contractor and the
enginear-in-charge should determine the number of trucks that will produce maximum efficdency.
Method of Spreading - Which method will give the best job?

Number and Types of Rallers- Thisis spelled out in the specifications. Generdly, a
combination of vibratory and sted whed, or steel whed and pneumatic-tired rollers are needed.
Thiswill vary, depending on the rate of placement.

Width of Spread - The longitudind joint should fal Sx inches from the underlying joint.
Regection of Mix - The engineer-in-charge should inform the contractor of possible reasons for
rejection.

Direction of Paving - The contractor should submit a paving plan to the engineer-in-charge for
approval.

Maintenance of Traffic - Thisis especidly important in recongruction projects. The plan should
be worked out in every detail and dl signs should conform to the Traffic Manual.

Opening to Traffic - This should be agreed upon before construction begins, to avoid conflict
later on.
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INSPECTOR'S CHECKLIST
SUBGRADE OR SUBBASE:

Thisis probably the most important factor in determining if you will get a smooth riding job. The
following items should be checked before paving:

1 Have dl the courses of the foundation been compacted to the required density?

2 Has the subbase been proof rolled (if required)?

3. Have all depressions been filled and compacted?

4, Is the subbase dry and thoroughly clean?

5 Has the subbase been shaped as per plan?

HAULING EQUIPMENT:

1 All contact surfaces of truck bodies should be clean and smooth, and free from cracks and
holes.

2. All loads should be covered with canvas or tarpaulin. When the temperatureis near the
minimum, the Sdes of sed-bodies vehicles should be insulated.

3. The indgde surfaces of the vehicles should be coated with amild lime water and sogp or
detergent solution before the vehicles are loaded. After the truck has been coated, the truck
bed should be raised so the excess can drain ouit.

4, The truck should be able to back up to the paver without its frame touching the paver, and the
truck bed should not bear down on the paver while dumping. Rough pavement will result if
ether condition exigs.

5. The mixture should be ddivered within the tolerance dlowed in the specifications. A good
workable temperature for top course asphalt is 275°F.

6. No loads should leave the plant if the weeather will hinder proper placement. The engineer-in-
charge should have an understanding with the contractor and plant inspector regarding the
wesgther Stuation. If it hasrained the previous day, or rain is predicted, the contractor’s
superintendent should be on the job before trucks are scheduled to leave the plant to make the
final decison. The specifications require that the mix be laid on adry pavement.

PAVER:

Mogt pavers consst of two units, the tractor unit and the floating screed unit. The tractor unit provides
motive power through crawlers or pneumatic tires traveling on the road base. The tractor unit includes
the receiving hopper, distributing augers or spreading screws, power plant, transmissions, dud controls
and operator’s seet. The screed unit istowed by the tractor unit and it consists of the screed plate,
vibrators or tamper bars, thickness controls, crown control and screed hegters.
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The following points should be checked before paving and periodicdly theregfter:

Lo

o &

o N

10.

11.

Check the governor on the engine for proper operation.

The dot feedersin the hopper and the spreading screws should be checked for excessive wear
and proper operation.

On pneumdtic tired machines, check the air pressure in the tires againgt the manufacturer’s
recommendations.

On crawler mounted machines, make sure the crawlers are snug.

The sdf-dumping hopper should be actuated after every few loads to prevent accumulation of
cold mix at the hopper sdes.

Check the crown adjustment on the screeds. Both leading and trailing edges can be crowned
independently. The leading edge should aways have dightly more crown than the trailing edge
to provide a smooth flow of materia under the screed.

Check the screed heaters for proper operation.

Ingpect the tamper bars or vibrators for any defects.

If more than aone foot extension is placed on avibratory screed, additional vibration must be
added to the screed.

Newer modd machines are equipped with variable width screeds. The screeds dlow you to
pave at widths up to 13-6" with vibration. When paving grester than 17 feet wide with
automatic screed control, areference shall be used on both sides of the screed.

The screeds, receiving hopper, feed bars, spreading screw, etc., should be clean.

AUTOMATIC SCREED CONTROL:

This unit, which is required on most jobs, automatically adjusts the screed track and increases or
decreases the thickness of the materid being placed to compensate for irregularitiesin the underlying
materid. The five main components are a sensor, a pendulum, a control box, acommand panel and
motors to change the screed tilt.

SubkwhNE

Make sure the contractor has trained personnel to operate the automatic screed control.

The cortractor must have sufficient string line and/or athirty foot long ski.

Check the gtring linefor line and grade. Make sureit istaut.

A short ski (shoe) may be used after the first lane is completed.

Congtantly check that the sensor unit has not fdlen off the string line or ki.

If the dope of the pavement isto change, make sure the necessary adjustments are made to the
unit.

ROLLER EQUIPMENT:

1.

Sted Whed Rallers
a Check the total weight againgt the specifications.
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2.

b. Check the weight per inch of width againgt specifications.

C. With asharp metal straight edge, check the whedlsfor wear. If grooves or pits have
worn into the rolling surface of the whed, the roller should not be used.

d. Make sure the roller can start, stop and reverse smoothly. A roller that has ajerky

reverse causes the wheel to spin and makes a depression in the asphdlt.

The scrapers an wetting pads should be checked for wear and proper operation.

: Check the sprinkler system for proper operation.

ibratory Rollers

Check the Approved List Manud for Manufacturer and Modd.

Check the Approved Ligt for vibrations per minute (VPM) and amplitude setting.

Have the contractor supply a vibrating reed tachometer to check VPM setting.

Check that the roller speed in an dlowable vibratory mode is 2.5 miles per hours or

220 feet per minute. Never should aroller in the vibratory mode exceed 2.5 miles per

hour. Non-vibratory speed is 3.0 miles per hour maximum.

<™@®
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PLACEMENT:
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11.
12.

Make sure the screed is heated before starting.

When the truck is dumping, its wheels should firmly contact the truck rollers of the paver. If a
truck is skewed, the spreader tends to skew causing irregular joints.

The mixture should be spread to aloose depth that will produce the specified thickness A rule
of thumb is 1.25 times the desired compacted thickness, but it is not unwise to alow the
foreman to set the paver at the start of work. Y ou can check his setting after the roller has
meadeitsfirg pass. Do not keep changing the adjustment of the paver asthiswill give arough
riding job.

The amount of materia ahead of the screed should be kept uniform. Variation may cause
surface roughness.

Check the thickness of the course as soon as possible.

Determine the yidd after first the load is placed.

Loosen materid that clings to the Sde of the hopper and push it into active mix.

Avoid excessve hand-raking behind the paver.

The contact surfaces of dl curb, gutters, manholes and of adjacent pavement edges should be
painted with bituminous materia before placing the course.

Test the surface with a 16 foot straight edge or string line placed pardld to the centerline.
Variations exceeding one-quarter inch should be diminated. A 10 foot straight edge or string
should be used transversdly. The surface should be checked immediatdly after initid rolling, so
that corrections can be made while the mix is il hot. If the surface has cooled and corrections
are needed, have the contractor remove the section full depth and replace.

Check the temperature frequently. Temperature may be checked in the truck or in the hopper.
The paver should operate at the proper speed. If dragging or checking appears, dow down the

paver.
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JOINTS:

Longitudind joints and transverse joints must be made in a careful manner. Well bonded and sedled
joints are required. Joints between old and new pavements or between successive day’ s work, must be
carefully made in such amanner asto insure a thorough and continuous bond between the old and new
surface.

COMPACTION:

Rolling should start as soon as possible after the materid has been spread by the paver. Rolling of the
longitudinal joint should be done immediately behind the paving operation. Theinitia or breskdown
pass should be made as soon as possible to roll the mixture without cracking the mat or having the mix
pick up on theroller wheels. The second or intermediate rolling should follow the breskdown rolling as
closaly as possble and should be done while the paving mix is dill & atemperature that will result in
maximum dengty. The finish ralling should be done while the materid is il workable enough for
removd or roller marks. Check Specification Book.

CONCRETE PAVEMENT
PURPOSE:

A durable surface, that affords a smooth, safe and comfortable ride, is the ultimate god of dl highway
projects. All the good work which has gone before will be of insgnificant importance if the find surface
does not reflect care and good workmanship. The pavement surface is that portion of the highway
project that is most subject to the scrutiny of the public and is the cover on what may be a good or bad
section of highway in their opinion. Only proper ingpection, with attention to the many seemingly smdl
details, can obtain agood pavement surface.

PROCEDURE: (checklist)

Check the Plans:

Note the typical sections and where applicable.

Note banking (curves).

Note the type and spacing of longitudind joint supports.

Note the type and spacing of transverse joint supports.

Note the pand length (minimum and maximum).

Note the pand widths (the contractor should provide the engineer-in-charge with a pand layout
well in advance of the gart of paving).

7. Note the locations of basins and low points and type of castings.

SubkwhNE
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FINE GRADE:

1 Check that the subbase is firm and has been compacted in accordance with the specifications.

2. Check for soft or spongy spots in the subbase. If found, replace with good material and
recompact. Do not remove and fill with pavement concrete. This prevents diding of pavement
during temperature changes and may lead to cracking.

PAVING:

1. Check the time limitations in accordance with the Standard Specifications.

2. Make periodic dump and air tests for an indication of the congstency of the mix. Testing rate
shall be one at theinitid daily placement and theregfter at the rate of one set per 150 to 200
cubic yards of concrete placed (samples should not be taken at the beginning or end of
discharge). Check temperature of the concrete at discharge.

3. If water needs to be added, make sure 30 additional revolutions are made. Water cannot be
added more than twice.

4, Make certain that reinforcement mats, if used, are clean, free of thick rust, and properly placed
(mats should be lapped in the direction of paving). Never dlow the mats to be placed higher
than shown on the plans. If they are too close to the surface, the pavement will spdl in afew
years.

5. Concrete shdl be unloaded into an approved spreading device and mechanicaly spread.

6. Concrete shdl be digtributed to the required depth for the entire width of the pavement by a
mechanica spreader. The spreader should be equipped with a hopper to receive the concrete.

7. Check that dl vibrators (surface, pavement edge and joint) are working properly and they are
not left in the concrete when the equipment is not moving. Concrete placement shdl be
discontinued any time the vibrating equipment is out of order.

8. Contraction joints should not move.

0. End each day’srun at afully bulkheaded joint.

10. No direct placement of concrete onto the grade by means of a chute should be permitted, as

segregation will occur.

Only continued experience will enable a paving ingpector to visually recognize poor concrete. A dump
test isthe only sure method of checking. This, coupled with an eye on the workability of the concrete,
should give desired results. Occasiona adjustments in the amounts of materias are made by the batch
plant ingpector asthe character of the materiads change. The paving ingpector should be in close
communication with him to be aware of these changes.
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FINISH:

Transverse Screed and Hand Finishing - Idedly, the |aborers and cement finishers should havelittle to
do if the machines are operating properly. If the [aborers are congtantly scurrying around, carrying
shovelsful of concrete back to the finishers, it means that the screed boards are not et right. They
should be reset.

In generd, when rain lets up, some acceptable finishing can be accomplished to finish concrete. In any
event, paving should be stopped until previoudy poured panels are completed. Then recheck grade and
forms and, if weether permits, continue. During fal paving, when occasond evening temperature drops
below freezing, sdt hay or therma blankets are frequently used over paper to prevent freezing of
concrete. In dl cases, the decision and policy of the engineer-in-charge isto be followed.

1 Joints are critical. Great pains should be taken that there is no depression, no matter how dight,
a ajoint.

2. Immediately after smoothing operations have been completed and prior to the gpplication of the
curing compound, tinning should be done perpendicular to the center line of pavement. Check
the depth of tinning.

3. Straight edge the concrete, both transversely and longitudinaly. Correct high or low spots.

CURING:

1. Curing method, etc. as per specifications.
2. If white pigmented membrane curing compound is used, a self- propelled mechanicd sprayer
shdl be employed.

PROFILOGRAPH:

1. Make sure that the contractor has a profilograph on the job well in advance of the start of
concrete paving.

2. The profilograph and recorder must be inspected, cdibrated and approved by the Deputy Chief
Engineer, Technicd Services, or his representative.

3. A Find Daily Profile Index shdl be determined for each day’s paving. Y ou must have 1,000

feet of paving completed on any day to use the profilograph. Anything lesswill be included with

the subsequent day’ s entire production until aminimum of 1,000 linear feet of pavement is

obtained.

Profilograph operations will be in accordance with Materia Method 24.

5. The profilograph will be operated in the whed paths of the mainline pavement (3 feet + %nch
indde dl lane edges).

6. The profilograph is to be operated in the same direction that the pavement was placed.

It is extremely important that the profilograph is operated at a Speed as dow as possible.

»

~
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STRUCTURAL STEEL:

The New Y ork State Steel Construction Manud is incorporated in the specification by reference and
describes minimum requirements for erection, testing and ingpection of structurd metds. The ingpector
should be thoroughly familiar with its contents.

HANDLING AND STORING:

1.

Sted members sl be shipped, trucked and handled so that there is no danger of permanent
injury or deflection. Lifting and support points are shown on the erection and/or shop drawings.
Shop painted members should be checked for defects and be properly protected.

Skids or rollers shdl be used and no materia shal be dropped, thrown or dragged over the
ground.

Materid to be stored shal be placed on skids off the ground.

Girders and beams should be stored in an upright position and shored, being careful to mantain
shop camber.

Girders are not to be transported while lying flat.

Stedd members must be checked for compliance with dimensiona tolerances as shown in the
New York State Sted Congtruction Manuad. The most common checks made during and after
gted erection include camber, deviation from horizontal dignment (Sweep), deviation from

verticd dignment of girder webs, etc.

After erection check for minimum vertica clearance between the bottom of the stedl and the top
of roadway as shown on the plans. Recheck after al bridge loads are applied.

PRIOR TO ACTUAL STEEL ERECTION:

1.

2.
3.

Become familiar with the contract sted drawings, paying specid attention to dl notes and

erection procedures.

Become familiar with the specifications for the itemsinvolved.

Become familiar with the sted shop drawings which are gpproved by the Deputy Chief

Engineer. Shown on these drawings are the following:

a All detallsfor the fabrication of each structura member.

b. The exact location of every piece of sed and its identification number.

Become familiar with the sted erection drawings. These contain the gpproved field procedure

in erecting ded.

Set up a procedure for keeping records:

a Bring into the field a copy of the gpproved drawings.

b. Asamember is erected, find its identification number from the drawings and note this
number on your 1.D.R.; a the sametime, color in red that member on your drawings,
noting the date dongside the member. One advantage with this method isthat it
provides avery quick and accurate means of determining what steel has been placed
and paid for, and what stedl is dtill to be erected.
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6. Become familiar with the New Y ork State Steed Congtruction Manud, specifications, etc.
GIRDERS:

When the girders are placed down on the bearings, it should be certain that al surfaces coming in
contact are clean and free of foreign materid. Check the contract plans and shop drawings to
determine the exact position of the girder on the bearing.

When only one girder is placed in position, care must be taken that it is properly shorted to prevent
movement until the second girder is placed and afew digphragms are bolted in place. A minimum of
50% of the holes must be filled with approved high strength bolts and full Sze erection pins before the
externa support systems are rel eased.

All digphragms should be placed uniformly during erection (i.e. dl on the left or right Sde of the

diffener).

1 When stting sted on an expansion bearing, care should be taken to set the girder at the proper
location on the bearing. Thisinformation isincluded in the sted contractor’s shop drawings,
plans and/or specifications.

2. Mogt ofteniit is required that the find adjustments of the expansion bearings are made after the
full bridge dead load is gpplied to the girder. Thisis done by jacking up the girders and
adjusting the bearings in accordance with temperature requirements. At thistime, deflection or
camber loss due to dead load has been completed.

HIGH STRENGTH BOLTS
DESCRIPTION:

A medium carbon heset-treated sted bolt, ASTM designation A325, identified by threeradid lineson
the top of the head 120 Degrees gpart, usualy used in conjunction with a hardened round flat washer
under the turned dement. The Sted Congtruction Manud defined the different materid specifications
for painted, unpainted and galvanized gpplications.

ELEMENTARY THEORY:

A riveted connection is designed to transfer load by shear in the rivets, dthough it has been known that
load trandfer is primarily by friction between the component parts of the connection. The reason for this
isthat when the hot driven rivetsin a connection cooled, they contracted, drawing the components of
the connection into intimate contact and thereby developing friction. The amount of contraction of the
rivets, that is, the amount of tenson in therivets, varied so much that it was impossible to consider in
design and was therefore neglected.

This concept of transferring load primarily by friction leg to the development of high strength bolts. The
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reason for thisisthat care can be taken to tighten each bolt to a specific tension, thereby providing
designers with enough information to use the friction developed in their design.

NOTE: Some types of connections using high strength bolts are bearing types, that is, transfer of load is
primarily by bearing. However, the same specifications are given for friction type connections because
the joint will be morerigid and the joint will not become loose.

BOLTED CONNECTIONS:

1. The inspector should dways assume that connections are friction type and, therefore, contact
surfaces should be ingpected to insure that they are free of shop paint, grease, or any materia
that may impair the development of friction in the joint. If the contact surfaces becomes rusted,
athorough wire brushing is dl that will be necessary. Rusted surfaces which have been well
cleaned provide up to two times as much resistance to dip. However on critica connections
and when usng ASTM A588 Sted, the contact surfaces must be blasted clean per the Stedl
Condruction Manual.

2. It is common practice when bolting a point for the contractor to use cylindrica erection pinsto
dign the bolt holesin the point. These pins are driven manudly by the sted worker with a
hammer. This method of dignment is satisfactory providing the pins do not enlarge the holes or
digtort the metal.

3. Another method of digning a connection is by using the high strength bolts of a connection as

“jacks.” This condition occurs whenever the tightening of a high strength bolt or boltsis used to

draw the components of a connection into contact. This method is satisfactory provided the

bolts are not over tensioned. In order to insure that thisis not the case, have the contractor -
after the connection has been made - remove one of these “jacked” bolts. Take the bolt and
the nut and try to spin the nut onto the bolt. The nut should spin dl the way down on the bolt
with little effort. If this cannot be done, rgject the bolt. Repest thistest for dl the bolts used as
jacks.

Defer taking eevations on sted beams until al boltsin that span are tightened.

5. For baltsingaled in avertical postion, the heads should be on top to prevent fal out if nuts
should loosen.

»

BOLT TENSION:

High strength bolts are tightened to a minimum tension by using ether cdibrated wrenches or the turn-

of-a-nut method.

1 Cdlibrated Wrenches. Usudly they are power wrenches or manua torque wrenches. The
contractor is required by the specifications to have on the job a device, caled a Skidmore,
cagpable of indicating actud bolt tengon. Cdibration isthen done as follows:

a Power Wrenches. Three typica bolts of each length and diameter used on thejob are
tightened in the above device to the desirable tenson. The power wrenches are then set
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to gtal or cut out at this tenson.

b. Manua Torque Wrenches: The same calibration procedure used for power wrenchesis
to be followed except that the torque, indicated on the wrench corresponding to the
desirable tension, is noted and then all bolts are torqued to this noted vaue.

2. Turn of Nut Method: Bolts should be inserted into dl holes of a connection not used for pinning.
They should then be brought into a“snug tight” position. Thisisthe only method of insuring
that dl parts of the connection are in full contact with each other. “Snug tight” is defined asthe
tightness attained by afew impacts of an impact wrench or the full effort of aman using an
ordinary spud wrench. When the above condition is met, each nut is given an additiond turn
corresponding to the table found in the Steel Congtruction Manud. Tightening the bolts should
dart at the most rigid part of the connection and progress to the free edges. Thisinsures that
the contact surfaces within the joint have full bearing.

TESTING:

No matter what method is used to tighten high strength bolts, they will be tested for proper tension by
use of manua torque wrenches, supplied by the steel contractor. These wrenches will be cdibrated
according to the procedure described in the Steel Condiruction Manual.

The actud testing isfairly sraightforward. The wrench is gpplied to the nut. Then agradud pressure
(do not jerk the wrench) is gpplied to set the nut in motion. It is at this point when the nut isin motion
that the torque is read.

It has been previoudy mentioned that a high strength bolt can be over tightened. If the torque wrench
readings are more than 1.5 times the minimum job testing torque, check the bolts by removing and
gpinning the nut onto the balt. If the nut will not spin dl the way down, replace the bolt and nuit.

All boltsin critical connections should be tested. Examples of important connections are:

1 Stringer and girder splices.

2. Stringer and girder direct support connections.

3. All main member connections in trusses and arches.

In less important connections, such as digphragm connections, aminimum of 10% of the bolts, but not

less than two bolts in each connection, should be tested. Samplesto be taken for testing in Albany:
Two bolts from each lot should be obtained and sent with the necessary BR-240 to Albany for testing.
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