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16. Abstrac t

The magnitude of scheduled airl ine operations at civil airports has made
it imperative that runway repair and overlay with hot mix asphaltic concrete
be accomplished at night so as not to interfere with normal airline flight
schedules .

Technical data and recommended construction practi ces such as working hours,
construction lighting, automatic grade control , standby equipment , compaction ,
construction of transition and other related items are discussed in this
study. Experiences of nighttime overlay construction at seven (7) municipal
airports are documented in Appendix ‘~C’~
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SECTION 1

INTRODUCTION

BACKGROUND

The magnitude of scheduled airline operations at civil airports has
made it imperative that runway repair and overlay with hot mix as-
pha ltic concrete be accomplished in such manner as not to substantially
interfere wi th normal airline flight schedules.

Even though the civil airport might have a parallel runway facility ,
the number of scheduled aircraft operations will deem it mandatory
that both runways be made available for aircraft operations in the
daytime in order for the airlines to maintain their flight schedules
for the convenience of the ever increasing number of public travelers.
Any major airport that has enough aircraft traffic to warrant a parallel
runway cannot maintain their operational capabilities with one parallel
runway closed in order to allow for daytime construction . Therefore,
the best means to accomplish this purpose is for the airport authority
to require nighttime construction . By this method the runway is closed
at night for a pre-determined period and during the closure period ,
aircraft will use other runway facilities or suspend operati ons alto-
gether for both air carrier and general civil aviation. In any event ,
serious and favorable consideration should be given at all times to
performing the entire work at night to prevent closing of the runway
during peak daytime travel periods for repair and overlay with hot mix
asphal tic concrete pavement.

OBJECTIVE

The objective is to determine what nighttime construction practices wi th
asphalt ic concrete will result in satisfactorily constructed pavements
for civil airports . This report will includ e cri teria that will apply
to the preparation of plans and specifi cations for repair and overlay
projects which will allow the maximum amount of hot mix asphaltic
concrete pavement to be placed each night.
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SCOPE

In general , this report is a review of the past experience in night-
time pavement construction practiced at selected civil airports . This
study will be limited to practices with asphaltic concrete paving —

which will permi t normal aircraft traffic after each night’ s cons truc tion
operation. Conclusions and recommendations are based on the construction
procedures followed at the selected civil airports as wel l as the ex-
perience of the author on overlay of runways at military airfields and
civi l airports where nighttime construction procedures were followed .
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SECTION 2

TECHNI CAL DATA

Coordination of the Overlay Project by Airport Authority Representative

It is of the utmost importance that the representative of the airport
authori ty in charge of the work , ei ther a consulti ng engineer or an
employee of the airport authority , be familiar with the various airline
operations of the airport and have the necessary judgment to schedule
the contractor ’s activities accordingly. The specific duties of the
airport authority representative should be as follows :

1. Check wi th the weather bureau prior to 8:00 p.m. to see
if weather conditions would be safe for the contractor ’s work
that night. it is important to know the minimum temperature
predicted for the night , if rainfall is expected , and to be
aware of any possibility of fog “creeping in ” during the night ,
thus causing instrument conditi ons.

2. The airport authority representative should evaluate the
weather conditions to determine whether to direct the contractor
to work or not. It should be the policy of the airport authority
representative to follow the weather bureau ’s forecast. Any
weather bureau report predicting a chance of rainfall greater
than 50% should be cause for suspension of work for the night.
There should never be an attempt to outguess the weather bureau.
There could be instances based on information from the weather
bureau that work was suspended but actually no rain fell and
the s~y was clear; however, it is critical that all decisions
on this matter be on the safe side in order to prevent inter-
ruption of flight schedules.

3. After the contractor has reported for work , it is necessary
that the airport authority representative check wi th each airl ine
independently to see if all arriving and departing flights would
be completed by 11:00 p.m. which would require the use of the pri-
mary runway. Each airline operations chief should be given a
letter size sketch showing the work area for each night. The FAA
control chief should also be given a copy of the sketch.

3
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4. At the start of the night’ s work , the airport authority
representative should confer with the contracto r ’s project
superintendent and there should be an agreement made as to how
much work to l ayout for the ni ght in order to insure the opening
of the runway promptly at the specified time each morning. It
i s necessa ry tha t the amount of work be str ictly c o t rolle d in
order to prevent the contractor from becoming over ambitious ”
and unable to finish the work within the allotted time . Th i s
is especially true in areas where pavement repair and replace-
ment are to take place.

5. At the completion of work each morning and before the opening
of the runway each morn ing, the airport author ity representative
should pick up representatives of the various airlines for an in-
spection of the runway before opening to aircraft traffic. It is
mandatory that no FOD be on the runway and the inspection should
satisfy the airlines.

6. All contacts with the U.S. Weather Bureau, the Federal Av iation
Adm inistration and the airl i nes should be made by the airport author-
ity representative . The contractor should not be allowed to di-
rectly contact or have any dealings with the organizations.

Nightt ime Working Hours

Time is of the essence on nighttime construction . The contractor shoul d
be given as much time as possible to overlay the runway each night. A
period of time from 11:00 p.m. to 6:30 a.m. should be the least specified
and if possible the flight schedules should be altered to permi t closing
of the runway at 1 0:00 p.m. with the opening of the runway scheduled
for 7:00 a.ni.

In no event should any work normally start later than 11 :00 p.m. in
the contract specifications; however , in  the case of standby delays ,
work could be permi tted to start as late as 1 :00 a.m.

The schedul ing of the work to corimience at 11:00 p.m. should be predi-
cated on the follow ing conditions:

1. Arr ival of jet aircraft at the airport as scheduled
prior to 11:00 p.m.

2. Depart ure of jet a i rcraft from the a i rport as scheduled
prior to 11 :00 p.m.

4
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3. Unrestricted use of other runway fac i li t ies for operat ion
of propeller and jet-turbine aircraft which would permi t the
closing of the primary runway for overl ay operations. With ap-
proval of the airport authority , the a i rport could be closed
dur ing construction operations at night.

The contractor should be told that delays or suspens ion of construct ion
act i v i ties mi ght be ex pected dur i ng the time allowed the ni ght work
period on account of the following conditions arising which would be
beyond the contro l of the a i rport author i ty :

1. Arrival of jet aircraft at the airport after 11:00 p.m.

2. Delayed departure of jet aircraft from the airport due to
late ar ri v a l .  -

3. Weather conditions which require the use of the primary run-
way for instrument operation of propeller and jet-turbine aircraft.

4. Wind directions and velocities which necessitate the use of
the primary runway for the operation of prooeller-driven and
jet—turbine aircraft. This is only nece~~.~.-y when it is agreed
to keep other runway facilities open during construct ion operations.

In order to compensate the contractor for the delays outl ined above
the followin g bid i tems should be included in the contract specifications:

1. Suspension time - This i tem should be specified to compensate
the contractor for the notification by the proper authorities not
later than 8:00 p.m . that work for the entire night will be suspended .
This notification will allow the contractor sufficient time to
alert personnel not to report for work as scheduled. The contractor
should be required to bid on “suspension time ” by the sum per ni ght
for such delays. The bid schedule should contain an estimated amount
of “suspension t ime” wh ich might be anticipated.

2. Standby time - This i tem should be specified to compensate the
contractor when he reports for work , after hav ing received no
notification prior to 8:00 p.m. that activities for the night would
be suspended . After having reported for work, the contractor , if
notifi ed by the proper authorities , should be paid by the hour for
“standby time” for a period not later than 1:00 a.m. of the work
night. The contractor should be required to bid on “standby t ime ”
by the sum per hour. The bid schedule should contain an estimated
amount of “standby time” which might be anticipated.
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3. Down time - This i tem should be specifi ed to compensate
the contractor for the condition which arises when the con-
tractor has stood by until 1:00 a.m. and then is notified that
no work will be performed that night and will be paid for
“down time ” for the remainder of the night. The contractor
should be required to bid on “down time° by the hour for such
delays. The bid schedule should contain an estimated amount
of “down time ” wh ich might be anticipated.

The inclusion of sus pension , standby , and down time in the bid schedule
is the best means to secure the l owest bid price for the construction
of the project. By this method , the contractor does not have to assume
delays in his bid which will increase the cost of the project.

Standby Equipment

The contractor shoul d be required to provide standby equipment at the
construction site for all work included in the specifications. The
standby equipment shall be provided for all types of equipment to be
used in the requ i red construction operati ons. The proper authorities
may require that the standby equipment be interchanged with the regu-
lar construction equipment. Operators should not be required for the
standby equipment. The standby equipment should not be used except
in the case of emergencies or regular equipment breakdown . The
standby equi pment should be listed in the daily equipment as usually
required by the contract specifi cations. When standby equipment is
required to be used , the contractor should be required to promptly
repair or replace the broken equipment before being allowed to proceed
wi th the next night’ s work . The standby equipment should be required
in the followi ng amounts :

Regular Equipment Used Standby Equipment Required

1. - 6 units 1 uni t
7 or more units 2 units

In all cases the contractor shoul d be required to park standby equip-
ment readily available to the construct4 on area in the event of break-
down of the regular equipment. Suitable equipment should be provided
for the rapid movemen t of the asphalt spreaders and in no event
should crawl -type spreaders be allowed to transverse grassed 

areas.6
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Obstruction Lighting

At the beginning of each night’ s work and after having received instruc-
tions to proceed wi th the work from the airport authorities ’ represen-
tati ve , the contractor should place illuminated traffic cones to blockoff
any connecting taxiways if required .

At the ends of each night ’s work all illuminated traffic cones must be
removed from the runway and stored in the contractor ’ s work area out-
side the approach zone of the runway .

The illumi nated traffic cones should be fabri cated of highly pigmented
translucent , fluorescent red-orange polyvinyl chloride. Each cone
should be a minimum of 28 inches high and the bottom inside diameter
of the cone shoul d be not less than 10.5 ” . The base should be of
sufficient weight and size or should be anchored in such manner that
the traffic cones will stay upright in a strong wind .

The cones should be illuminated by setting each cone over an operating
lighting unit placed directly on the pavement. The lighting unit
should consist of one or more 6-volt dry cell batteries and a #27 lamp .
The battery should be of sufficient capacity to operate the lamp at
full brilliancy for a minimum of 5 hours and should be provided wi th
a polarized receptacle on top which will accomodate a lamp socket and
lamp .

The contractor should replace batteries in the lighting units when the
brilliancy of the lamps becomes inadequate as determined by the engineer.
If any light in the cone fails or the cone is damaged , displaced or
not in an upright position, from any cause, the contractor should re-
quire imediate repair or replacement or should rectore the cone to
its original acceptdble condition .

Construction Lighting

The contractor should be required to install , maintain and relocate
temporary lights to illuminate the working areas during the hours of
darkness when overlay operations are in progress.

The lighting equipment should be trailer mounted units , each with
4-1,000 watt metal halide or high pressure sodium lights on a

7
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wi nch-lift telescopic mast. The contractor should provide sufficient
units to have the capacity of producing an average maintained illumi-
nati on level of 5 horizontal foot candles throughout the working area.
The contractor should be required to submi t isolux curves or charts
showing the pattern of lights . Levels should be calculated and measured
in accordance with the standards of Illumination Engineering Society
(IES) current practice .

In addi tion , all paving machines , rollers , di stributors trucks and
other equipment (except haul trucks) should be equipped with arti-
ficial illumination sufficient to safely complete the work.

Minimum illumi nation level should be 5 horizontal foot candles and
should be maintained in the following areas:

1 . An area 25’ wide and 12 ’ long immediately behind the
asphalt spreader during the operation of the machine.

2. An area 12’ wide by 30’ long immediately in front and
back of all roll ing equipment during the operation of the
equi pment.

3. An area 12’ wide by 12 ’ long at any point where an area
is being tack-coated prior to placement of the hot mix asphaltic
overlay .

The l evel of illumination can be accomplished with four -1 ,000 watt
metal halide floodlights at 30’ mast height aimed at 60 degrees and
placed at approximately 200’ centers along each edge of runway .

A 1,000 watt lam p in metal halide produces 111 ,000 initial l umens
while the 1 ,000 watt lamp in high pressure sodium produces 140,000
lumens . However , the color correction in metal halide is considered
better and ~cti ’~ 11 y whiter . The high pressure sodium light is one
that produces a sort of golden light. The metal halide l amp acutally
gives a more nearl y day light effect .

Asphalt Compaction Equipment and Density Control Strips

The compaction equipment should be capabl e of obtaining the specified
density without detrimentally affecting the hot mix asphaltic concrete
overlay. The equi pment should be modern efficient compacting units
satisfactory to the engineer in charge .
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It is geierally agreed that roller techniques and operator capacity
are the two most important elements i-n compaction operations . Com~-paction techniques for hot mix asphal ’ ic ‘:cncrete pavements generally
are initial rolling (breakd own ) tha t  f o l l o w s  the spread ing operati on
imediately or as soon as possible thereafter , as densities are achieved
at higher temperatures . Breakdown with static rollers should begin
wi th material temperature of 250 to 260 degrees F. Static rolling on
materials above 260 degrees F will have a tendency to create a longi-
tudinal displacement condition. Further intermediate and final rolling
is delayed because marked cooling of the compacted course is necessary .
Otherwise , serious displacement and surface checking may result.

Although there will be a change due to aggregate size and bitumen con-
tent , the following rolling temperatures are a suggestion for ideal
compacti on of the hot asphaltic mixture :

1. Breakdown wi th 3 wheel or tandem roller at 260 degrees F
(plus or minus 15 degrees F)

2. Intermediate rolling wi th pneumati c ti red rollers at 200
degrees F (plus or minus 15 degrees F)

3. Finish rolling wi th tandem roller at 175 degrees F (plus
or minus 15 degrees F) Atmospheric conditions , viscosity , and
equipment variations may alter these temperature limi tations
somewhat. This is especially true for nighttime construct ion
where lower temperatures can be expected.

Vibratory rolling of the hot mix asphaltic mixture has been performed in
some overlay projects with success. Vibratory rollers exert considerably
more compacti ve effort per pass than do the conventional static rollers .
Consequently, a fewer number of passes are required to achieve maximum
density . Rolling patterns are therefore much more criti cal and should
be determi ned for each overlay project by the use of density strips .
It is considered necessary to establish density-growth patterns through
the use of nuclear-density tests . With greater forces applied to the
surface by vibrating rollers , over-rolling can be as much of a probl em
as too little rolling. Once optimum density is obtained , additional
passes of the vibrating roller can crush the large aggregate particles
and a subsequent loss in density . The importance of operator experience
on all compaction equipment and particularly on vibrating rollers cannot
be overemphasized. With the many variabl es involved in obtaining a

9
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dense , smooth hot mix asphaltic concre te surface , it is extremely im-
portant that the operator follow good establ i shed compaction procedures
and make the required number of passes over all overlayed areas.

If possible , density control strips should be constructed to determine
the target density, optimum temperatures , compaction procedures , and
number of passes for proper compaction of the hot mix aspha ltic concrete .
This density control should be construc ted under nighttime conditions
on areas other than the runway to be overlayed . The contro l strip
should have an area of approximately 400 sq. yds. and should be the
same depth as the overlay course. The density of the compacted mixture
should be determined by means of a portable nuclea r density test device
ir ~ accordance with ASTM 0-2950 or AASHO T-238 . Upon completion of the
compaction , the mean density of the control cf r i p  should be determined
by averaging the results of ten nuclear density tests taken at randomly
selected sites wi thin the control strip. The mean density of the control
strip should be the target density of the remainder of the course it
represents . If the mean density of the control stri p is less than 98%
of the density of laboratory compacted specimen of the same mixture the
engineer in charge should consider corrective measures such as additional
rolling or change in mix design .

It is important on nightt ime overlay construction that the engineer in
charge designate an inspector full time to check on rolling operations.

Installation of In—Runway Lighting Fixtures

In-runway fixtures can be installed along with the hot mix asphaltic
concrete overlay . The overlay presents an excellent opportunity to re-
place hi gh maintenance costs of inset light systems with a pavement
integrated conduit system .

The in-runway lightin g system may be installed in the fol lowing manner :

1. A conduit system should replace a saw-kerf and wi re system.

2. An opening should be bored in the existing asphalt pavement
and light fixture base set and the space between coring and light
fixture filled with compound compatible with the asphalt.

3. Slot for the conduit as required should be sawed in the direction
- 

- 
desired and after the conduit is placed , the slot should be filled
with quick set sealing compound .

10
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4. After the sawing is completed , the overl ay should be cored

f directly over the base and an extension instal led .

After the overlay is completed , it is usually difficult to locate the
bases which are buried and out of sight. It takes excellent surveying
technique to plan and place inset monolithic lighting. One scheme
for locating the bases is to provide a temporary plywood cover which
protrudes slightly above the surface. When the hot mix asphaltic con-
crete overlay is placed , the “shadow effect” causes a reflection in
the surface to visibly locate the exact locati on to core . Since the
coring removes more than the material of improper density , no lasting
damage is caused by having insufficient compaction at this point.

The compound used to seal around light bases and to fill slots for
conduit should be a type manufactured for that particular purpose and
is entirely compatible wi th the hot mix asphaltic concrete overlay.
An instance has been reported where the material to be used around
conduits swelled to such an extent that objectionable bumps were caused
in the pavement every 50’ . The conduit system and light bases shoul d
be installed at nighttime wi th the same construction period as for the
runway. Time is of the essence in placing these light fixtures and con-
duits and this particular requirement shoul d be clearly pointed out
in the specification .

Precaution in Construction

There have been instances where the completed overl ays were somewha t
less than sati sfactory . Detailed’ studies indicate that the fol lowing

• factors contributed to the unsatisfacto ry overlay .

1. Lack of grade control . It was found that the specification
for the overl ay project did not contain a clause requiring the
contractor to construct the overl ay to the plan grade with
tolerances applied . The tolerance of the finished surface should
be wi thin 0.02 to 0.03 hundredths of a foot of plan grade. In
one reported Instance , the grade of the runway varied from three
to four inches off the planned grade , with some areas being low
and some areas high. Extensive straightedge inspection will not
correct pavements which are way off grade . The proper way to
control the grade is to require erected stringline for all courses
of the overlay . These grades should be checked each morning before
the runway is opened to airl ine traffic and results reported daily
to the engineer in charge. If it is found that the intermediate
courses are wi thin the tolerances specified , consideration might
be given to the placing of the final course by the use of the
traveling stringl ine method .
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2. Construction period was too short. The n~ost c r i t i ca l  areas
in the surface course of the overlay occurs a~ the transverse
j oints at the end of each night’ s overlay . These join ts are
always difficult to construction and could cause rough areas in the
pavement unless extreme care is taken during construction . The
construction should be so planned that approximately 800’ of
overlay is placed each night . This will mean that the contractor
should be scheduled to start work not later than 10:00 p.m. and
opens the runway to aircraft traffic promptly at 7:00 a.m. the next
morning . Construction operations should not be scheduled , in
general , to begin later than 11:00 p.m.

3. Failure to properly desi gn i ntersection of runways. All in-
tersections should be carefully contoured so that elevations
of the overlay can be readily determined . Longitudinal grade changes
in excess of 0.1667% should not be allowed .

4. Failure to construct proper transition . Failure to construct
the proper transition at the end of nighttime paving operations
have been the complaint of pilots upon landing on the newly placed
hot mix asphaltic concrete overlay. Reported incidents of damage
to the aircraft landing gear due to short transitions and transi-
tions being dislodged by jet aircraft blast have been reported.
Details for construction of the transition are contained in section
entitled , “Recommended Construction Practices .”

5. Failure to provide proper transverse slope for drainage . Poor
drainage of the runway overlay will occur unless the transverse
slope of the runway overlay is one percent or preferably one and
one-half percent. In the event the runway is side-sloped with a
transverse slope less than one percent , consideration should be
given to providing a third point or quarter point crown with
transverse slopes not less than one percent.

6. Raked and “cast on ” areas of pavement. Excessive raking of the
final surface of the hot mix asphaltic concrete overl ay should not
be allowed . Raking and “casting on” of the mix could result in nests
of segregated aggregate which could be dislodged by jet blasts or
disturbed by grooving operations.

12 
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7. Adequate inspection and testing. It is important that the
inspecti on and testi ng of materials for nighttime overlay construc-
tion be carried on in such manner as to assure strict compliance
with the specifications . The inspection personnel should be
familiar with the lighting condition at night refl ect on the asphalt
pavement and greatly magnifies ridges and depressions. The inspec-
tor should at all times be cognizant of the strict time for the
opening of the runway and should assure himself each night that
the construction schedule can be met.

Premium Costs for Nighttime Construction

It must be realized that there is some premi um costs involved in
nighttime construction. Each project should be analyzed for extra
costs over and above what daytime construction woul d cost.

Following are items of premi um cost to be considered in arriving at
the cost of nighttime construction:

1. Materials - There should not be any difference in costs
for materials whether the hot mix asphaltic concrete overlay
is placed in the daytime or nighttime . Aggregate and oil may
be delivered to the plant during the daytime.

2. Labor for paving - Normally it could be expected that some
incenti ve should be used to infl uence the performance of the
nighttime overlay. For exampl e, if  the contractor works 8
hours per night the contractor ’ s personnel could be paid for
9 hours . There should not be any across-the-board pay increase
for nighttime work. In the event the contractor works 6 days
a week , there will be overtime for the sixth night. The con-
tractor may be subjected to special union rules for nighttime
work and this possibility should be thoroughly investigated before
preparing cost estimates.

3. Labor for electrical work - It has been found that the electrical
work involved in connection with in—runwa y lighting involves
specialized labor. In order for this skilled labor to work at
night , time and a half pay is usually necessary .

4. Lighting costs - Extra costs will be incurred for lighting
of the runway during the nighttime construction period and also
for the cost of providing lights on the asphalt spreader and

13
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rollin g equipment. It is possibl e for the contractor to rent
the 4-1 ,000 watt lighting units as hereinbefore described .
Based on 1976 rental prices , it is estimated that one lighting
unit will rent for about $800 per month, exclusive of operating
costs , including fuel and moving of the portable lighting fix-
tures. Extra cost will also be incurred in providing lights
for the asphalt spreading machine and rolling equipment.

5. Estimating premi um costs - When the preliminary project
estimate is being prepared , the various contractors in the area
should be questioned as to wha t they expect the extra cost for
nighttime constructi on . It will be apparent that the idea of
extra costs among the contractors will vary a great extent.
It is probable that some of the contractors will report a rather
high premi um cost which should be discounted. When the project
is ac tua l l y advertised and bids received the contractors will
refl ect the premi um costs in their bids which will be approximately
10% to 20% higher than daytime construction costs . Based on
experience , the costs will be substantially l ower than the cost
quoted the engineer at the time of the preparation of plans and
specifications.

Pre-bid Conference

A pre-bid conference should be held approximately two weeks before receipt
of bids to acquaint all prospective bidders wi th the details of the work
and to answer all questions. At the conference , representati ves of
the a i rpor t  authority and FAA control tower should be present.
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SECTION 3

RECOMMENDED CONSTRUCTION PROCEDURES

Pre-Construction Conference
Prior to the start of overlay construction , the airport authority
should require that a pre-construction conference be held to discuss
the features, requirements , and details for the nighttime construction .
The conference should be attended by the following:

Ai rport Director or designated representative
Public Works representative
Consulting Engineer
Contractor ’s Superintendent or designated representative
Federal Aviation Administrati on representative
Control Tower Chief
Crash Crew Chief
Security Chief
Representatives of Various Airlines
Testing Laboratory Representatives

The airport director or his authorized representative should discuss in
detail the various safety requirements of the airport . The contractor
should be made cognizant of the fact that he will be worki ng in desig-
nated areas and that empl oyees will be required to stay within these
desi gnated areas. All personnel of the contractor should be required to
park their personal automobiles in a certain area designated for that
purpose.

The following i tems should be discussed in detail with the contractor :

1. Haul routes - The location of haul routes should be
discussed wi th the contractor and decisions made on se-
curity , responsibility for trucks transporting the asphalt
mix and any other i tems which relate to transportation of
materials to the job-site . 

-

2. Working hours - The exact working hours should be agreed
upon so that notices can be given to the Federal Aviat ion Ad-
ministration for distribution to the proper authorities .

15 
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3. Communication with FAA Control Tower - The contractor should
be made aware that all communications with the FAA tower person-
nel w i ll be made thro ugh the a i rport autho ri ty and not by the
contractor. This is important as the number of people having
contact with the tower should be limited in order to prevent
m isunderstanding or conflicting information. The airport au—
thority should have direct radio contact with the FAA tower
and all req uests fo r clos in g and open in g of the runway should be
made by the airport authority representative .

4. Des i gnat i on of Work Areas - Pr i or to the start of over lay
operat i ons each n i gh t , the airport authority should discuss
the area to be wo rked and the contractor ’ s super intendent
should ma rk on a letter-size draw ing the exact limi ts of the area
to be repaired or overlayed . This drawing, marked as requ i red ,
should be hand-carr ied to the airport director , FAA control tower
ch i ef , and the stat i on manage r of the var i ous a irl i nes.

5. Secur ity during construction - The contractor should provide
strict secur ity during the overlay operations. This security
should apply to both personnel and also to trucks hauling materials
and equipment. In the event there is an active runway in the area ,
all personnel should be cautioned not to cross the active runway(s).
At the intersection of active and closed runways , t~ie contractor
should erect adequate lighted barricades to prevent vehicles from
crossing active runways. Prior to the start of construction all
personnel and su pplier should be given a drawi ng showing the haul
routes , act ive runways (if any), and any other details pertinent
to the overlay operations. The drawing should contain a note
which states that anyone found in restricted areas or crossing
active runwa ys will be promptly and permanently removed from the
job.

Construction Schedule

Prior to commencing work on the niqhtti rne overlay project, the contractor
should be required to file the following wi th the airport authority for
approval:

1. A deta iled progress schedu le ‘ bowing the proposed schedule
of work.

2. A complete list of equipi-u r~ be used , including standby
equipment as required b’.’ th ’ ~~~~~ it i ca t ions.

16 
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3. Evidence that the central hot mix asphalt plant(s) meet
the requirements of the specifications.

4. Evidence that the amount of hot mix asphaltic concrete the
contractor proposes to place can be supplied to the job in the
time required .

5. Experience record of the project superintendent the contractor
proposes to place in charge of the job. The experience record
should list his experience on hot mix asphaltic concrete overlays ,
including any nighttime construction .

Assembling of Equipment for Nighttime Overlay Operations

The contractor will be advised by the airport authori ty representative
that the night’ s work will proceed as contemplated . The contractor
should assemble all personnel and equipment as close as possibl e to
the work area which will be governed by the approach and transition
zones. The equipment and personnel should be organized so that when
notice is given , the contractor ’s personnel , including the survey
crew , can proceed immediately to the runway .

All hot mix plants should be operating and ready to proceed with the
production of the hot mix asphaltic concrete material.

The contractor should be assured that all equipment , including standby ,
is in operating condition and ready to go.

Limi ts of Overlay Operations.

The plans and specification as hereinafter discussed should show
the exact limits of overlay and should indicate the amount of
asphaltic concrete fill required at specified intervals.

In order to complete the overlay within the- shortest time possible ,
the contractor should be required to place approximately 800 feet of
overlay each night. This amount is predicated on the runway being
available at 10:00 p.m. and opened for traffic the next morning at
7:00 a.m. By placing 800 linear feet of overlay each night , regardless
of the width of overlay , the number of transverse joints will be held
to a minimum. The whole width of the runway must be overlayed as shown
by figure 1 , with the exception that on a 200 ft. wide runway , the asphaltic
concrete overl ay should be placed as shown on figure 2. In no event
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should a narrower strip be considered for the length of the runway .
In preparing plans and specifications for the overlay project, the
designer should ascertain the availability of hot mix asphalt plants
in the area and the tonnage that the plants will produce. In instances
where the overlay is thick enough to requi re several intermediate courses
the plant capacity will be most important. The designer , after de-
termining plant capacities can compute the thickness of the intermediate
course or courses which should generally not be greater than 3 inches
compacted thickness.

Application of Tack Coat

Tack coat should be applied on the existing pavement imediately prior
to overlay operations. In all cases, the tack coat should be emulsified
asphalt as hereinafter mentioned . The tack coat should also be applied
to intermediate courses unless one overlay application immediatel y
follows the other.

Setting the Erected String line

The airport authority representati ve should furnish the Contractor a
tabulation of the asphalt fill as required for the night ’s overlay
operations. The tabulation should show the asphaltic concrete fill
requirements every 25’ longitudinally and every 12.5’ or 25’ trans-
versely depending on the width of the asphalt spreader.

The setting of the erected stringline for the various l ayers are as
follows :

1. Bottom or leveling course - When erected stringlines are
used for the bottom course or level li ng cours e, the hei ght
of the fill should include an allowance of 3/ 16 ” per i n c h
thi ckness to al l ow for roUdown . In other words , the string-
line will be placed at the loose elevation of the mat. The
erected stringline should be supported every 25’ by pins welded
to approximate 8” square metal plates with adjustable arms . The
grade pins should be so designed as to allow the stringline to
be secured to the adjustable arm without any protrusion above
the stringline grade. The stringline should be set, anchored ,
and adjusted to the required grade and maintained with a force
of no less than 80 pounds pull to prevent sag of the string line.
The anchoring of the stringline should not exceed 500’ .

18 
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For the bottom course which is also the leveling course , it
is recommended that spot leveling not be used as it will be
too difficult to feather out the edges in isolated areas.
It is also recommended that the runway , if a parallel runway
exists , not be closed for l eveling courses to be constructed
in the daytime . The closing of one parallel runway in the
daytime will cause too many delays in airline flight operations.
The l eveling course can be placed along with the bottom course
by the method of placing the string line at the rolldown elevation .
In order for precise checking of the hot mix asphaltic concrete
mat during placement , the string line should be placed at the —

same elevation of the loose mat. By this method it will be
easy to measure from the stringline to the loose mat by the use
of a carpenter ’ s level . In some instances , the stringl~ne has
been set from 4” to 18” above the required elevation. The
placing of the stringline above the desired grade makes it
difficult to measure down to check the mat elevation.

It is possible to place the hot mix asphaltic concrete overlay
within 0.02’ to 0.03’ of plan grade if the following procedure
is used. During the placing of the hot mix asphaltic concrete
overlay , the contractor should constantly check both sides of
the mat (for the initial lane placed ) by measuring over from
the stringline to the mat to determine grade compliance and by
making the necessary adjustment in the electronic control devices.
Immediately after rolling operations are completed , the contrac-
tor ’s field supervisor should determine the elevations of the
pavement. These elevations should be taken every 25’ transversely
and every 12.5’ or 25’ longitudinally depending on the width of
the asphalt spreader. The contractor should compare the “as
built” elevations with the plan grades to determine if the 3/16”
per inch rolldown assumption used was correct. The contractor
should then furnish the airport authority representative with a
copy of the grade elevations of the bottom course .

2. Intermediate courses - After the placing of the bottom course
for the length of the runway , the contractor should be ready to
commence wi th the intermediate course or courses. The airport
authority representative should furnish the contractor with another
copy of the asphalt fill for the intermediate course which should
be the difference between the plan elevation and the elevation of
the “as built” elevation of the bottom course plus 3/16” per inch
roildown assumption . During and after the placing of the inter-
mediate course grade and elevation checks should be made as here-
inbefore outlined for the bottom course. Intermediate courses
should be held to an approximate compacted depth of 3 inches .

19



The procedures should be repeated for as many intermediate
courses as required with close grade control exercised . The
top or surface course should be placed 1½ to 2 inches compacted
depth.

If the final intermediate course is found to be constructed to
within 0.02’ or 0.03 ’ of the planned grade , it is recommended
that the final course be placed using a travelling stringline .
Otherwise , the contractor should be required to use an erected
stringl in

The importance of strict grade control of all the courses of the
overl ay cannot be overemphasized . The best asphalt mix design
and the best results on compaction are not sufficient if the over-
lay is not constructed to plan grade . It should be the responsi-
bility of the airport authority representative to assure himself
that the contractor is exerting care in his grade control .

Travelin g Stringline Operations

If the runway is considered smooth enough not to require extensive
leveling , the contractor should be permitted to place the hot mix
asphaltic concrete overlay by the use of a traveling stringline.
The traveling string line may consist of a 30’ to 45’ ski , a wheel
device or footed frame or similar device . When asphalt payers are
operated in echelon , the first paver will have a travelin g stringline
on both sides and the followin g paver will be equipped with a matching
shoe and traveling stringline.

In no circumstances should the slope control device be used as the
accumula tive error in multiple lane paving since it will violate
the grade control criteria. It should be pointed out that the use
of a traveling stringl ine will expedite the placing of the material
as no time is requ i red at the start of the nighttime operations for
setting the erected stringline . It can be reasonably assumed that
approximately 30 minutes will be saved by permitting the traveling
string line method.

Asphalt Placing Operations

Prior to the start of the night’ s hot mix asphaltic concrete overlay
operations , the airport authority representative and the contractor ’s
project superintendent should agree on the limits of runway to be over-
layed . As hereinbefore stated , the target length to be paved each
ni ght should be 800’ regardless of the depth of the particular course
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being placed that night. If conditions permit and the plant produc-
tion is adequate, the length of the final course, if placed by travelin g
stringline , could be increased .

The contractor should begin placing the hot mix asphalti c concrete over-
lay in the direction of the usual prevailing wind so that the aircraft
will be landing down the transition. There should be no skipping of sec-
tions. The overlay should cover the full width and a distance of 800’
of the runway each night wi th the exception of a 200 ’ wi de runway , the
asphaltic concrete should be placed as shown by figure 2.

The contractor should operate two spreaders in echelon either 12.5 ’
or 25 ’ widths and the spreaders supplied wi th hot mix asphaltic con-
crete from the two plants . For the final 1½ to 2 inch course , the
first pass should be centered on the middle of the runway and each
succeeding pass should proceed towards the edge of the runway. No
overlay should be permi tted in excess of the capacity of the plants
and the capability of the two paving spreaders. In the event that
the two plants cannot supply 25 ’ wide spreaders the contractor should
consider 12.5’ wide p lacing. in no event should only one spreader
be permitted as two spreaders operating in echelon are necessary to
maintain a hot joint during nighttime paving operations.

The contractor should hold raking to the very minimum and castin g of
raked material on the mat should be prohibited . This restriction
should also apply to the intermediate courses .

Compaction Requirements

The compaction requirements should be outl i ned in the specifi cation
and tes t control strips should be constructed as hereinbefore described .
Rolling should secure a density in the mat of at least 98% of the
laboratory density of the same mixture.

Two payers operating in echelon should produce a hot joint for rolling
operations. In-echelon paving and rolling Is sometimes a problem as
it is difficult to maintain a rolling pattern due to the congestion of
the two payers placing 12.5’ l anes. This could be especially true of
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the rolling by the heavy pneumatic tired rollers . After the two
i n i t i a l  lanes are completed , there should be no difficul ty in
maintaining the rolling pattern. Rigid temperature control should
be mainta ined during the rolling of all lanes but especially the
initial two lanes . All longitudinal joints will be hot joints
formed by leaving a 3” edge of lane unrolled until the adjacent
lane is placed .

Thin layers of overlay on rigid pavement can be damaged by over-
rolling wi th a tandem roller and the bond will be broken . On rigid
pavements , experience has shown that grea ter density can be obtained
on thick lifts than on thin lifts due to the crushing of aggregates
during rolling operations .

All roller operators should be competent and be experienced since
improper rolling resulting in a poor product requiring remova l may
cause delay in the scheduled openin g of the runway . The airport
authority representative should require prompt removal from the
project any incompetent roller operato r.

Construction of Transition

At the end of each night ’s hot mix asphalti c concrete overlay operations ,
it will be necessary that a transition be constructed to provide a

• transition from the completion of the particular course of overlay to
tie into the existing pavement. The construction of this transition
is one of the most important fea tures of the nights operation. Too
steep a transition will cause possible structural damage to the operating
aircraft or malfunction of the aircraft’ s instruments when the runway
is open to aircraft traffic.

The length of all transitions except the transition for the final surface
course should be 50’ measured longitudinally as shown on Figure 3.
The transition should be constructed by the use of erected stringline ;
however , the asphalt spreader automatic controls should be cut-off at a
depth of approximately 3/4” and then the material feather-edged by hand
raking. The transition should be constructed as a permanent part of the
overlay and need not be removed for the next night ’s operation when in-
termediate courses are involved . Leaving of the transition in place
will save material and also save time by not having to remove and waste
the transition material . Aggregates raked out at the joints should be
dis posed of and not cast on the mat. There are two acceptable options
for constructing the transition for the surface course which should be
1½ inches to 2 inches of compacted depth .

22



The length of the transition shoul d be 25’ and should be constructed
• in the same method as specified for the 50’ transition for the

intermediate course. The transition can be left in place if the
contractor has developed sufficient expertise to construct a joint
which will meet specificati on requirements . The other option is
sawing back the transition and removing the material in constructing
a joint. Infra-ray heaters shoul d be required to heat the transition
at the point where the overlay ties into the previously placed transi-
tion. Aggregates raked out at the joints to provide a smooth transi-
tion should be disposed of.

The contractor should develop expertise in starting overlay operations
at the transition and should also develop expertise in raking the
joint.

All joints at transitions should be straightedged in accordance with
the specifications . The above described transition construction is
for 3/4” maximum sized aggregate. If larger sized aggregates are
specifi ed for the intermediate courses , the transition should be cut
back and removed in all cases.

Painting Temporary Centerline Stripe and Numbers

-‘ 
Prior to the opening of the runway to aircraft traffic each morning,
the contractor should be required to paint a 12” wide white stripe
down the center of the runway. The stripe should be for distance
overlayed the previous night. If the overlay begins at runway ends ,
a temporary white number should be painted . The markings shoul d be
6” wide stri pes painted on 12” cente;~s.
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- SECTION 4

CONCLUSIONS AND RECOMMENDATIONS

Conclusions

A study of the ni ghttime overlay operations at various airports
indicates that is enti rely feasible to repair and overl ay an existing
runway at night wi th hot mix asphalti c concrete. With a dense-graded
hot mix asphaltic concrete overlay , aircraft can use the facility
as soon as 1½ hours after the termination of actual asphalt placing.
The quality of nighttime overl ay obta i ned with proper inspection , ade-
quate testing of materials and with strict grade control can compare
favorably wi th the quality of overlays constructed during daytime .

When parallel runways exist at an airport , it is unwi se to close one
parallel runway for daytime leveling or for the placing of the
final surface course. The closing of one parallel runway will cause
delays in aircraft traffic and inconvenience to the traveling public.
Once the contractor is set up to pave at nighttime and the paving
crew is “broken in ”, there is no reason to perform any of the overlay
work in the daytime.

Comparison of specified surface tolerances and “as built ” grade ele-
vations show that the claim that “a good job cannot be performed at
night” is invalid and there is no j ustification to close a runway for
daytime construction . Usually the runway to be overlayed is the in-
strument runway and the airport will be forced to cancel schedules or
divert traffic to other fields to do daytime work. Daytime construction
should be considered as an added expense to the airlines and the
loss of revenue to the city which are over and above the premium cost
involved in nighttime overlaying.

Any decision on the part of the airport authority to restrict work
to daytime construction is unwarranted .

At present , there is no criteria to determine if the existing runway
is smooth enough to be overlayed by the travel ing string line method
in lieu of the erected stringline method . The use of the travel ing
stringl ine for grade contro l wil l  expedite construction and el imi na te
the cost of establishing the erected stringline .
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Much of the specifications for asphal tic concrete overlays for daytime
constructi on can be used in the specifi cations for nighttime work .
However , the nighttime specifications should contain the requirements
for the following additional items :

1. Working hours , suspension time, standby time, and
downtime

2. Obstruction lighting

3. Construction lighting

4. Pavement repair (fl exible)

5. Pavement repair (rigid)

6. Protection of existing airfield lighting fixtures

7. Asphalt plants

8. Asphalt spreading equipment and automatic grade control

9. Other items relating to grade control, compaction , aggregate
selection , asphalt cement selection , tack coat selection and
construction of transitions.

All of the above items are outlined in Section 2 and Section 3 of this
study and should be followed in the preparation of the technical
specifications .

Recorrvnendations

it is reco,,,nended in all cases that favorable consideration be given
to overl aying runways at nighttime with hot mix asphaltic concrete
as it has been proven that this method is the only way to maintain
the pavements at major airports wi thout interfering unduly with

H aircraft operations.
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It is also recommended that no consideration be given to placing
a porous asphal t friction course at nighttime . The open-graded
mix without more curing time than the 1½ hours possible wi th
nighttime constructi on will be subject to shoving , rutting, and
displacement by aircraft. If desired, runway grooving in lieu
of a porous friction course can be substi tuted to provide adequate
skid resistance.

Development of cri teria is recommended to determine the level of
roughness or uneveness of existing runway surfaces which would
permi t the use of “traveling stringlines ” in overl ay work .
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APPENDIX A

LEVEL SURVEYS AND PLAN PREPARATION

General

The plans and specifications for nighttime pavemer-t repair and overlay
should be presented in such detail as to allow re ’dy determination of
the limits of pavement repair , finished grades anc~ depth of overlay .
These plans and specifications will be used at night by the contractor
and inspection personnel and should be clear and pr~rise in every detail.

Pavement Survey

It is important that the runway be surveyed and elevations determined
so that a decision can be made on whether the hot mix asphaltic concrete
can be placed wi th grade control provided by the use of a “traveling
stringline” or by the “erected stringline ” method . This item is very
critical as the use of the ski will allow increased production during
the nighttime construction period. Experience has shown that approx ima tely
30 minutes to an hour is required to set the erected stringline for the
first two passes of the asphalt spreader. Pavement surveys should
necessarily be run at night with artificial lighting as required to read
the rod .

Establishment of Bench Marks by Rod and Level Survey
— 

- A complete system of bench marks should be set on the side of the runway
to allow for ready reference during cross-sectioning operations . The
bench marks should be set at approximately 400’ intervals. Normally ,
the bench marks are set on the concrete light pad corners . A square

27 



be made on the light pad to indicate the exact location to set the rod .
It i s preferable to run the bench marks using a Philadel phia rod for
the best accuracy . The bench mark survey should conform to the following
error of closure :

Error of Closure = .0l75~~ len gth of level run in miles

Cross-sections

Flexibl e pavement should be cross-sectioned on 12.5’ centers transversely
and 25 ’ centers longitudinally. On rigid pavements elevations should
be taken on the joints. It will be found that transverse joint spacing
for ai rport pavements is usually on 15 , 20, or 25 ’ centers . At the in-
tersection of two joints, the elevation should be taken on the highest
side of the joint. All elevations should be read to hundredths of a
foot. In the l evel operations the levelman should always tie into
the bench marks that are located along the side of the runway at 400’
intervals as previously stated. If there is any difference in bench
mark elevations , this difference should not be carried forward but
the l evelman should correct back to the elevation of the bench mark.
In no case should these differences be accumulative .

For ease in recording elevations a plan of the runway should be pre-
pared on the scale of 1 =20’ or 1 =40’ and the plan gridded in squares
or rectangles with lines parall el to the centerl i ne of the runway at
12.5’ centers and transversely on 25’ centers for f l ex ib l e pavement and
15 , 20, or 25’ transversely for rigid pavement. The use of a Lenker
Rod will enable the levelma n to record the elevation, directly and eli-
minate the reduction of the notes. -•

It will also be possible to survey the runway by the Laser profi l ometer
system; however, this type survey will have to be performed at ni ght
in weather good enough to afford an unobstructed line of sight between
the laser vehicle and the tracker vehicle. -

Extreme care should be exercised in the level operations as the elevations
are to be used in determining the depth of asphalt overlay . Only in
extreme cases will it be necessary for any construction levels to be run
at night for the setting of the erected stringline . In the event an
expansive soil exists or there is consolidation of the base material , and
this should be determined in the soils investigation , the contractor

• should be required to verify all bench marks and to report to the proper
authorities any variati on of over .03’ .
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Plotting Cross-section Data

Detailed cross-sections should be plotted from elevations taken from the
grid sheets previously descri bed in the sub-paragraph entitled “Cross-
Sections. ” The scale to be used for plotting the ’detailed cross-sections
should be l”=0.40’ vertical and l” =40’ horizontal . All grading plans
should be drawn to a plan scale of l” =40 ’ , the same as the profile.
This exaggerated scale is necessary due to the fact that frequently the
vertical scale used is not exaggera ted enough to show the transverse
and longitudinal breaks in the runway pavement. By the use of vertical
scale of 1 =0.40 ’ , it will be possible to actually read the finished
grades direct wi thout any computati ons.

The centerline runway profile should al so be plotted to the scale of
1 =0.40 ’ vertical and 1 =40’ horizontal . The use of this scale in
plotting centerline runway profiles will allow for easy determi nation
of the breaks and undulations in the existing pavements and will enabl e
the runway gradients to be established more accurately.

On the same datum, the left and right edges of the runway should also
be plotted, however the proper legend should be established to enable
the designer to identi fy each edge . Any other profiles required should
also be plotted on the same datum wi th an appropriate legend .

Determining Runway Gradient and Transverse Slopes

Th•e new runway gradient should be determined from a study of the exag-
gerated profile. The depth of overlay should be determined from detailed
engineering studies which is beyond the scope of this report; however ,
non-destructive testing should be considered in evaluating the strength
of the existing runway . Once the depth of the overlay is determined ,
the gradients should be set with points of intersection of the tangents
at least 1,000 ’ apart. If possible the last 3,000 ’ of the runway should
have no break in grade . All grade changes in excess of 0.17 algebraic
difference should be provided with vertical curves by use of the followin g
formula:

Algebraic Difference
Length of vertical curve =

.1667

The transverse slopes of the runway should be studied and every attempt
(except at intersecting runways ) should be made to provide a transverse
slope of 1.5% to secure adequate drainage . In no event should the transverse
slope be less than 1.0% .
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Stud ies have indicated that approximately 95% of all take-offs and
landings can be accomodated on a strip approximately 80’ wide . This
is the area that should be provided with a maximum 1.5% transverse
slope without deviati on and on the outside areas the slope can be
modif ied as required , with a maximum of 2.0% considered to reduce the
amount of overlay . In no event shall runway grades be warped to meet
taxiway grades as the reverse is required , i .e. taxiway grades should
be war ped to meet runway grades.

In instances where side crowned runways are encountered every attempt
should be made to introduce third point or quarter point crown . This
will improve the drainage of the runway and will facilitate drainage
of the grooved runway if this operation is to be performed as a part
of the contract.

The plans should include a typical section , or more if required , which
shows the depth of the overlay and the number layers to be constructed .
When the transverse slope of the runway is improved to provide a 1 .5%
center crown the top course of the pavement should follow the 1.5% slope
whereas the othe r courses will vary depending on the depth of the overlay .
The typical cross-section should identify the sequence of lane placin g
and the required number of paving lanes.

Finished Grade Data

After the finished grades and transverse slope of the runway are deter-
mined a tabulation of the grades should be included in the plans for
the contractor to use in bidding on the project and for establishment
of the erected stringline . The tabulation of grades should be as fol-
lows :

1 . Column showing existing runway elevation.
2. Column showing finished overl ay grade .
3. Column showing total depth of overlay .

The grades should be shown longitudinally every 25’ and transversely
every 12 .5 ’. It is considered that these grades will be a vital part
of the contract plans as from the total depth of overl ay the contractor
can determi ne the depth of the overlay for each course.
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The finished grades should al so be shown in contour on the grading
plan hereinbefore discussed . The finished contours should be in-
dicated by a heavy line for every 0.50’ with the elevation of the
contour shown in a box . The tenth contours should be indicated
by a light line .

Pavement Repai r , Flexibl e

The identification of areas of flexible pavement removal and repair
should be identi fi ed on the plans for bidding purposes and for the
location of areas to be repaired. The appropriate drawing to show
the location of pavement repair areas would be the 1” to 40’ contour
grading layout sheets . Prior to each night’ s construction , the air-
port authori ty representative should mark the areas to be removed
that night. These areas should be marked in the company of the project
superintendent or his authorized representative . Care should be
taken not to remove more area than can be replaced before the time for
the opening of the runway .

The pavement to be removed should be sawed with approved equipment to
sufficient depth to remove the failed areas without damage to the
adjacent pavement. The plans should show a typical section which in-
dicates the depth of the asphalt pavement , base and sub-base as well
as the classification and moisture content of the underlying earth
subgrade .

The failed fl exible pavement should be removed to the depth indicated
on the plans or as directed until firm subgrade is reached . The actual
depth of material to be removed is an on-the-spot decision tha t will
have to be made by the airport authority ’ s representati ve in company
with the project superintendent. It is considered that the nighttime
construction period is too short to allow for the scarifi cation and
recompaction of the earth subgrade . The most expedient construction
procedure is to use the hot mix asphaltic concrete mix for the full
depth of the area to be repaired . The mix to be used for the pavement
repair may be the same gradation as the surface course mix and placed
in 4” to 8” loose layers . Care should be taken in highly plasti c clay
to place the bottom course in sufficient depth to bridge the area so
that no pumping of the underlying clay subgrade will occur. The com-
paction methods should be controlled so that the pump i ng of the under-
lying clay subgrade will be prevented . To prevent this condition ,
asphalt ramps should be constructed from the top of the pavement to the
bottom of the repair area . The top of the asphalt ramp should be re-
moved for the placement of the top layer to prevent any feather edge
condition . Small repair areas not large enough to accomodate rollers
should be compacted by manually operated vibrating rollers .
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All pavement repair should be accomplished approximately 1½ hours
befo re the opening of the runway as scheduled in order to allow
the material to cool somewhat before being subjected to aircraft
traffic. Past experience has shown that deep repair areas can be
made with hot mix asphalti c concrete and successfully used by air-
craf t after the night ’s construction is completed. Wi th the repairs
made with well-graded hot mix asphaltic concrete and the compaction
methods used as hereinbefore specifi ed there is ~o danger of dis-
placement of the surface of the completed repair area .

For pavement repairs at the ends of runways and adjacent connecting
taxiways consideration should be given to repairing these areas
in the daytime hours by the use of a displaced threshhold . This
should only be after detailed studies are made of runway length
requirements which would allow the use of a displaced threshhold.
All standby equi pment should be availabl e during pavement repair
operations . Figure 4 shows a typical section of pavement repair.

Pavement Repair , Rigid

The identification of areas of rigi d pavement removal and repair
for bi dding purposes , the appropriate drawing to show the location
of the repair and the delineation of the repair areas each night
for rigid pavement are the same as for the flexible pavement des-
cribed previously . For pavement removal complete slabs outlined by
existing joints should be removed as experience has shown that the
remainin g portion of the rigid slab will eventually fail. PCC
slabs usually are found to have the followi ng joint pattern :

25 ’ by 25 ’
15’ by 12 5’
20’ by 12.5’

The pavement should be removed by approved equipment and special
care should be exercised not to damage the adjacent pavement. Care
should be taken not to remove more slabs than can be replaced before
the time of the opening of the runway. The plans should show a typical
section which indicates the depth of the rigid pavement (including
any reinforcing steel), sub-base as well as the moisture content and
in-place density of the underlying earth subgrade.
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The failed PCC slabs should be removed as indicated on the plans or as
directed by the air port authority representative . The sub-base including
earth subgrade should be removed until fi rm subgrade is reached . The
actual depth of material to be removed is an on-the-spot decision that
will have to be made by the airport authority representative in company
with the project superintendent. It is considered that the nighttime
construction period is too s hort to allow for the scarification and
recompaction of the earth subgrade .

The most expedient construction procedure is to use the hot mix asphaltic
concrete mix for the full depth of the area to be repa ired as previously
described for flexible pavement repairs. The compaction methods , com-
pletion of repairs , use of displaced threshhold , and availability of
standby equipment should be the same as specified for the flexi ble
pavement repair.

Porous Asphalt Friction Course

Porous asphalt friction courses should not be constructed during night-
time and immediately opened to aircraft traffic in the mornin g. The
porous asphalt friction course is an open-graded mixture placed with a
high bitumen content and will be subjected to dislodgment of aggregates
and scuff ing by aircraft tires -if opened to aircraft traffi c almost
immediately after completion of rolling operations .

No vehicular traffic should be permi tted on the porous asphalt friction
course unti l it has cured for at least 12 hours . Completed areas
should not be opened to aircraft traffi c for seven days after construction.
Thi s requirement will rule out the use of porous asphalt friction course
for nighttime overlay projects as hereinbefore stated .

Runway Grooving

In general , grooving of the completed hot mix asphalt ic concrete overlay
should not commence until at least 60 to 90. days after the completion
of the asphaltic concrete. This curing period should prevent plastic
flow of the mix. However , some airports have grooved much sooner than
60 to 90 days . At one airport , grooving was initiated approxima tely
24 hours after completion of overlaying with asphaltic concrete . The
grooves performed satisfactorily. Other airports grooving after much
longer periods of curing also reported satisfactory performances . Thus
the required period before asphaltic concrete can be grooved has not
been definitely established .
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The recommended groove pattern is 1/4 inches by 1/4 inches with center
spacin g of from 1½ inches to 2 inches. The grooving operations should
be continuous for the comp le te length of the runway and sawed trans-
verse (perpendicular to the runway centerline). The grooving should
termina te with i n 10 ’ of the runwa y pavemen t edge to allow for the opera-
tion of the grooving equipment. It is important that the finished
surface of the hot mix asphaltic concrete overlay be constructed in
such a manner as not to have any nests of segregated or cast-on coarse
aggregate . These areas of objectionable material will not hold up
under grooving operations and the sawed aggregates will be subjected
to dislodgement by jet a i rcraf t blasts .

It will be necessary that all grooving operations be scheduled for
nighttime construction wi th the same work period as specifi ed for
the overlay in order to prevent closing of the runway.

Protec ti on of Ex i s ti ng A i rport Li ghting Fi xtures

All existing airfield lighting fixtures along the edge of the runway
and any in-runway lighting fixtures should be indicated on the drawings
so tha t the contractor w ill have knowled ge of the fixtures requi ring
protection or adjustment. Any fixtures requiring adjustment in eleva-
t ion shoul d li kew i se be clearl y indicate d and details shown for adjust-
ment. The specific ations should include a paragraph which places a
monetar y penal ty for any Ught so damaged . The phrase in the specifi-
cations should read substantially as follows :

“The con trac tor shall be res ponsi b le for the protect ion
of exist ing lighting fixtures as indicated. The con-
tractor shall pay the city the sum of $200.00 for any
f ix ture so damage d and requi ring repa i r and/or rep lace-
ment by the city airport maintenance personnel .”

Note : The value of $200.00 for the lig hti ng f i xture i s for i nforma ti onal
purposes onl y. The actual value of the lighting f i xtures should be
determined by the airport authority .

Pavement Surface Preparation

The plans and specifications should clearly indicate the requirements
for pavement surface preparation. A thorough survey and inspection of
the runway shoul d be made by the a i rport authority represen tat i ve pr i or
to the preparation of the detailed plans and specifications.
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The requirements for pavement surface preparation are as follows :

Rigid pavement

1. Spalls along pavement joints exceeding 1” in width and 4”
in l ength should be removed by sawing the slab approximately
1” back of the spalled concrete and then removed to sufficient
depth until sound concrete is reached . The area should be
backfilled with the same mixture as specified for the hot mix
asphaltic surface course or with fast setting commercial patching
materials. The mixture should be thoroughly compacted wi th hand
tampers or with hand operated vibrating mechanica l tampers.

2. It is not considered necessary to remove rubber deposits
from the runway provided the overlay thickness is two inches
or greater. If it is desired to remove the rubber build-up, the
material may be removed by high pressure water jets , chemicals ,
high velocity particle impact or mechanical grinding .

3. Paint markings should be removed from the runway surfaces as
the presence of the paint mark ingscould interfere with the bonding
of the overlay to the surface. The paint markings may be removed
by high pressure water jets , high velocity particle impact or
mechanical grinding.

4. There is no reason to remove existing joint sealing material
from the joints in the rigid pavement unless the sealing material
protrudes above -the pavement surface and there is excess sealing
material on the surface . If this condition exists , the sealant
material should be removed by plowing or other methods to a depth
of 1½ inches and filled with a sand emulsion mixture. The excess
sealing material should be removed from the surface of the pavement
by blading or grinding or other approved method .

Flexible pavement

1. All failed areas in the pavement should be repa i red as herein-
before discussed in the paragraph entitled , “Pavement , Removal
and Repair , Flexible ” .

2. Cracks in the pavement greater than 1/8 in width should be
routed to a depth of 1½ inches and width of ½ inch and filled
with a mixture of sand emulsion .
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3. If the existing asphalt pavement has an extensive crack
pattern , consideration should be given to providing reflective
crack prevention consisting of a single asphalt treatment or
heater scarifying of the existing asphalt pavement. Thi s
should be immediately followed by the hot mix asphal tic con-
crete overlay the same ni ght.

4. As mentioned above , it is not considered necessary to re-
move rubber deposits from the runway provided the overlay
thickness is 2 inches or greater. If it is desired to remove
the rubber buil d-up , the material may be removed by high pres-
sure water jets , chemical , high veloci ty partical impact or
mechanical grinding.

5. Paint markings should be removed from the runway surfaces as
the presence of the paint markings could interfere with the
bonding of the overlay to the surface. The paint markin gs may
be removed by the same methods as specifi ed for the removal of
the rubber build -up .

Selection of Aggregate Gradation

The hot mix asphalti c concrete overlay specifications should provide
for only one gradation for the enti re depth of the overlay with no
intermediate or binder course specified .

• The recomended gradation for hot mix asphaltic concrete overlays where
aircraft will use the runway within 2 hours after completion of rolling
operations is as follows :

Sieve Size Percentage Passing by Weight

3/4” 100
1/2” 89 + 7
3/8” 82 i 7
No. 4 66~~ 7
No. 8 53 + 7
No. 16 4l~~~7No . 30 3l~~~7No. 50 2 1 + 6
No. 100 1 3 + 5
No. 200 4.5~~~l.5

Tolerances shoul d be as spec i fied in FAA Specification P-40l , “Bituminous
Surface Course .”
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The deletion of the larger sizes of aggregate in the lower courses
will prevent any emulsifying of the overl ay when placed next to• rigid or flexible pavement. Instances have been reported where
the binder course using a lower bitumen content has emulsified and
contributed to pavement failure.

In most instances where two gradations are speci fied, i t  has been
found that contractors will bid the same for both the surface course
mix and for the intermediate or binder course mixture.

Sel ection of Asphalt Cement

The selection of the grade of asphalt cement should be predicated on
the grade of asphalt cement which is normally specified by the high-
way departments of the appl icable states .

In setting up the specifications for the asphalt cement the exact
specifications of the applicable state highway departments should
be used.

As a compari son FAA Specification P-40l , “Bituminous Surface Course ”
specifies asphalt cement to be grade 85-100, 120-150 conforming to
AASHO specification M-20. In the state of Texa s, the bitumen is
specified , as in most states, by viscosity grade . For instance ,
grade 85-100 is classifi ed as AC-lO and grade 120-150 is classified
as AC-5. In hot clima tes , the use of AC-20 with a minimum penetra-.
tion of 55 should be considered .

This method will secure the most favorable bid price for the asphalt
cement and will be readily available. At central hot mix asphalt
plants there will not be any complications in regards to the storage
of the asphalt cement.

• In most instances when other specifi cation of asphalt cement are in-
cluded in the contract specifications the contractor actually uses
the same material as is used by the appl icable state highway department
specifications .
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Selection of Tack Coat

Emulsified as phalt should always be used as a tack coat on the
existing rigid or fl exi bl e pavement prior to overlay. The emulsi-
fied asphalt provides a more uniform coverage than cut-back asphalt
which is difficult to apply at low rates of application .

It is important that the emulsifi ed asphalt tack cnat also be used
between courses of the overlay unless the top course immediately
follows the lower course . This is especially true when sandstone
aggregate is encountered. Instances have been reported where
shovin g of the l ayers has occured when the tack coat was omitted .

Caution should always be exercised to control the amount of emulsified
asphalt placed . Normally 0.06 to 0.08 gallon of actual bitumen per
square yard will be sufficient.

The designation of the grade of emulsifi ed asphalt used should be the
same as specified by the state hi ghway departments in the locality
where the overl ay construction is to take place . There could be some
resistance by contractors to the use of emulsifi ed asphalt since
they are used to using cut-back asphalt. One of their objections
could be that they do not have the proper storage facilities. In
that case , it is considered that the use of emulsifi ed asphalt for
tack coat should be mandatory.

Asphalt Plants

As phalt p lants may be the batch , continuous or drum mixer type. For
ni ghttime overlay construction , two asphalt plants should be operated
simultaneously. It is preferabl e that the two plants be l ocated ad-
jacent to each other for ease of plant inspection , however this re-
quirement is not mandatory.

The simultaneous operation of two asphalt plants will afford assurance
of continued operation in the event of breakdown of one plant. Storage
or surge bins for the hot asphalt mix should be used only on the ap-
prova l of the project superintendent. Bins should be designed and
operated so as to prevent segregation of the mix. If the engineer in
charge determines that segregation is occuring , he should prohibit the
use of storage or surge bins. Hot asphalt mixtures should be kept in
storage or surge bins for no longer than three hours .
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Some state highway departments permit the contractor to operate
the plant wi th all plant screens removed with the exception of the
scal ping screen provided all the other requirements for batch and
continuous mixing type plants are met. This method is acceptable
provided the aggregates are uniform and the production is wi thin
the limits of the specification.

The contractor should make all facilities of the plant available
and accessible to the plant inspector.

Hot Mix Asphalt Spreading Equipment and Automatic Grade Control

The hot mix asphalt spreading equipment should be self-powered and
propelled spreading machines and should be equipped with automatic
screed controls to be used in connection with traveling stringl ine ,
erected stringline , or matching shoe . There are several types of
traveling stringl ines to use in overl ay construction and several of
these are explained below .

1. Ski - This type from 30’ to 45’ long lies on the pave-
ment and straightens out depressions better than a wheeled
device . The ski requires more mix to straighten out a de-
pression but leaves a more level surface.

2. Wheeled device - Thi s type from 30’ to 45 ’ long wi th two
wheels on each and is best for rises. The sensor rides at
the mid point of the stringline thereby sensing the elevation
of the front and rear wheels. This system allows a rise to
be s traightened out and results in a more level surface.

3. Footed frame - This type of traveling stringl ine consisti ng
of metal feet attached to a metal frame is suitable for both
rises and depressions. Each foot moves seperately. The elevation
of the grade reference is changed t~~ follow the average reading
from all the feet. Therefore , o”c~ of the feet could fall into
a depression while at the same time another one could be riding
over a rise , the a-ve~’age of these high-lows would reflect
itself in the grade reference and the mat would be laid
accurately. It is important to note that when the sensor
is used to sense from a travelin g stringline , the str i ngline
is usually as close to the paver as possible.
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4. Erected stringline - The erected stringline is most effective
where the runway pavement to be overlaid is in very poor condition
gradewise . “Very poor condition ” means long distances of depres-
sions or rises that it would mean constant adjustments if a tra-
veling strin gline is used. The grade reference follower on the
erected stringline will either be the grid type or bar type.
It is very im portant that the grade reference follower slide
freely on the string. Tack coat on the feeder bar or string
may cause some erratic sensing and operation. The joint matcher
(6” shoe) shoul d never be used on a stringline . The joint
matcher exerts a two-pound reference surface and woul d cause
extreme deflecti on in the erected stringline .

5. Shoe (Joint Matcher) - A shoe is a short metal grade
reference that may be used alone or in conjuncti on with an
erected or travel ing stringline . When used in conjunction with
one of the other types , the shoe is used to control the grade
of the side opposite the stringline. The shoe is the most
logical choice for use when the grade reference is another mat.
The shoe shoul d always be used to match joints on the final
lift of a mat. Under certain circumstances the shoe can be
used to match the first and/or intermediate layers of the overlay
pavement.

Methods of Automatic Control

The automatic grade control system can be set up to provide grade
• control in several ways. For multiple lane paving and for nighttime

construction , asphalt spreaders , both equipped with automatic grade
control devices should be operated in echelon. For the in itial lane
when a traveling stringline is used the fi rst asphalt spreader should
be equipped wi th sensors on both sides of the machine. After the first
asphal t spreader has proceeded about 50 feet, the second paver should
proceed using the matching shoe on the prev iously placed mat and a
traveling stringline on the opposite side .

If the erected stringlin e method is used the first lane to be paved
w i ll require the as phalt paver to be equipped w i th sensors on both
sides of the machine . After the first spreader has proceeded about
50 feet , the second paver should proceed as mentioned above and using
a matching shoe on the previou sly placed mat with an erected string-
line on the opposite side.
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APPENDIX B

QUALITY CONTRO L OF CONSTRUCTION

Inspection and Testing of Materials

The construction of hot mix asphaltic concrete pavement at nighttime
requires strict inspection construction and testing of materials.
Ncrmally on nighttime construction , two hot mix asphalt plants will
be specified as well as two hot mix asphalt placing spreads.

The inspection and testing personnel for surveillance of the operation
should be as follows :

Engineer in Charge - 1
Asphal t Placing Inspectors - 2
Rolling Inspector - 1

*Plant Inspector - 2

Daily inspection reports should be made by the engineer in charge who
is also designated in thi s study as the airport authority representative .
Reports should include location and description of work , results of
surveillance and comments on the specifications. Attached to the report
should be a sumary of the daily laboratory- tests listing the fol lowi ng :

Asphalt content Percent Voids
Stability Percent Voids Filled wi th Bitumen
Flow Aggregate Gradation
Lab Density Field Density

*If the two hot mix asphalt plants are not located in the imediate
area , two plant inspectors should be required at each plant.
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The quality control tests should be as fol lows :

Aggregate stockpile gradation

1. Required mix design preparation and as a check for
variations in stockpile gradations.

2. Washed sieve analysis should be taken for each 1,000
tons of aggregate delivered to the j ob. The contractor
should be required to ascertain the suitability of the
aggregate before delivering on the job . It should not be
the intent of the quality control organization to act as
a testing la boratory for the contractor .

Hot bin samples

1. Hot bin gradati on tests should be taken for every three
days of production.

2. Tests should consist of one dry sieve analysis for each
bin sample .

3. Resulting gradation should be paper bl ended to the feed
percentages for use in the gradation unit. The blended mix
should be plotted for confo rmance with the gradation as listed
in the paragraph , “Selection of Aggregate Gradation ” hereinbefore
stated .

Hot mix plant samples

1. Hot mix plant samples should be taken and tested for each
500 tons of production or fraction thereof.

2. Tests should consist of three Marshall specimens and corres-
ponding extraction tests. Reference should be made to truck
samples to enable correlation with field density tests after
placement.

3. Stability and flow should be determined in accordance with
ASTM 0 1 559 and should meet the following requirements :
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No. blows each side - 75
Stability (mm ) pounds - 1 ,800
Flow , hundredths of an inch - 8-14
Percent Voids Tota l Mix - 3-5
Percent Voids Filled With Bitumen - 70-80

4. Extraction tests and sieve analysis should be used to deter-
mine bi tumen content and aggregate gradation compliance as follows :

Bitumen Content - 4-7%
Aggregate gradation - as specified

5. Density tests

Density tests should be take n for each 500 tons of hot
mix asphaltic concrete placement or fraction thereof

Tests should be taken on the section of pavement placed
from the truck samples at the plant for stability, f low ,
etc .

One density sample should be taken on a longitudinal joint

The locati on of sampling should be randomly selected by
the use of random number tables as listed in the Asphalt
Institute Manual Series No. 11 (MS-il) of January 1973

Compaction of at 1-east 98% of the density obtained in the
laboratory should be required

Temperature tests

Each density sample should be checked and recorded for proper thickness.

1. Each truck should be checked and recorded at the plant for
proper mix temperature of 325 degrees F. Plant adjustments
should be made to correct for variation .

2. Mixes produced in excess of 350 degrees F should be rejected .

3. Mix temperatures at time of placement in the field should be
taken and recorded for each truck
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4. Test sections should be run to determine the optimum
temperature for proper compaction of the mix. For example ,
the temperatures used for control of the hot mix asphaltic
overl ay of the primary runway at the Naval Air Station in
Bermuda were as follows :

Breakdown Rolling - 280-290 degrees F
Secondary Rolling - 260-275 degrees F

The above temperatures app ly only to the particular project which
was located adjacent to the Atlantic Ocean where the hot mix asphaltic
pavement woul d cool rapidly. It is important that a hot joint be
maintained at all times and the temperature requirements should be
strictly enforced .

Checking Elevations of Completed Mat

Immediately after rolling operations for the night are completed , the
contractor’s f i e ’d party should be required to determine the elevations
of the completed mat. Elevations should be determined at 25’ intervals
and 12.5’ or 25’ transversely depending on the width of the asphalt
spreader. These elevations should be reported to the project superin-
tendent so that any adj ustments in the 3/ 16” per inch of rol ldown assump-
tion. It is important that these elevations be taken the same night and
not at the end of the job. They should be taken for each course so
that the contractor will know at all times j ust how close the asphalt
overlay is being placed to plan grade.

Straightedge Requirements

The finished surface of the final course of the hot mix asphaltic con-
crete overlay should be tested immediately after initial compression .
The finished surface should not vary more than 1/4” for the surface
course when tested wi th a 16’ straightedge .

The finished surface should be tested by the contractor and wi tnessed
by the airport authority representative in both longitudinal and trans-
verse direction. The contractor should be required to furnish a 16’
rolling straightedge for testing purposes.

In the longitudinal direction one path in each lane should be selected
for testing. In the transverse direction , random sites should be selec ted
for testing.

44 



Opening Runway to Aircraft Traffi c

Prior to opening the runway, the airport authori ty representative should
tru.isport the station manager of the various airlines and they should
drive down the runway to see that the transition is in place and that
no FOD is on the runway. With the station managers ’ approval , the
airport authori ty should then advise the FAA control tower operator
thai the runway should be opened.

It is mandatory that the runway be opened at the designated time wi thout
exception. This is important for airlines flight schedules are predi-
cated on opening the runway at designated times. Instances have been
reported where the contractor was allowed to continue asphal t placing
operations after the target time for opening the runway due to the fact
that a parallel runway was available. This should- not be permitted
as there will be a delay in airline operations which will cause havoc
with the flight schedul es.

Once the runway is opened to traffic , the only restricti ve provision
should be that locked wheel U-turns should not be permi tted as the
turning movement will mark the pavement wi th track marks .

_ _ _  
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SUMMARY OF NIGHTTIME PAVEMENT CONSTRUCTION PROCEDURES

BALTIMORE-WASHINGTON INTERNATIONAL AIRPORT
BALTIMORE , MARYLAND

1. Air port Manager: R.J. Aaronson - Administra tor
State Aviation Administration

2. Facility Overlayed : Runways 10-28 , 15-33 , 4— 22 and associated
taxiways. Installed centerline lights on Runway 10-28 . Grooved
runways 1 0—28 and 15—33.

a. Work dates - June to October 1973
b. A/E - Beavin Company, Baltimore , Maryland

3. Contractor: E. Stewart Mi tchel l , Inc . of Baltimore , Maryl and

a. Experience of ni ghttime construction--None on airports;
limited experience on highways .

b . Minority or other--No

4. Plans and Specifications: Availabl e at office of the Director
of Engineering.

5. Description of Overlay: Hot mix asphaltic concrete variable depth
levelling course , 2” to 3” base course and 1½” to 2½” surface
course.

6. Contractor ’ s organization: Projec t superintendent was on the job
at all times and was always availabl e

7. Hours worked , time of year: 12 midnight to 7:00 a.m. (2 intersec-
tions for 4 nights of July 25, 26, 29, and 30, 1973) All other
work was accomplished in daytime . -

8. Owner ’s Inspection of construction: 3 inspectors at plant with 1
inspector in field.
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9. Construction planning for overlay-anticipa ted production: Pre-
construction conference held. Close liason with FAA control
tower and airlines maintained before construction and daily
during construction . Early planning conferences held before
and during design stages.

10. Equipment:

a. Lighting - Owner furnished mobile lighting (2 units); four
1,000 watt mercury vapor lights - 30” high on each unit

b. Laydown machine - 25 ’ wIde asphalt asphalt spreader. Spreader
was equipped wi th automatic control devices.

c. Plants - Contractor used two batch plants; one at Severen and
one at Mitche llvii le , Maryland .

d. Grade control - -  Polyethylene braided line under tension set
on pins with steel plates set 50’ apart with intermediate
supports. Automatic sensors on 25 ’ wide asphaltic spreaders.

e. Rollers - Breakdown rolling with medium sized vibrating roller .
Intermediate and final rolling performed with large dual drum
rol ler . Light rubber-ti red roller used to seal surface.

11. Quality control: Asphalt Mix Requirements:

a. Mix design - 3/4” maximum size aggregate used for base and
surf ace

b. Gradations - 3/4” 100
1/2” 82—96
3/8” 75—90
No. 4 60—73
No. 10 43-57
No. 20 29-43
No. 40 19-33
No. 80 10-20
No. 200 3-6

c. Extraction - Asphalt cement - 5.25%
2 extraction tests per day
Marshall stability pats - 3 sets per night

d. StabilitIes - — 1800—2500 Flow 8-16

e. Density - 98% plus laboratory density of same mixture

_ _ _ _
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f. Voids - 3—5

g. Voids filled - 70-80

h. Field density — 98% plus density obtained by nuclear testing

12. Grade control requirements:

a. Ski - Used 50’ ski for surface course only on both sides of
asphalt spreader for initial lane. Others—ski and matching shoe .

b. Level party check elevations after each course - Yes

c. Straightedge - Surface course only. 10’ long straightedge with
a variation not to exceed 1/8” .

13. Lighting fixtures (Adjustments):

a. Centerline lights - New for full length runway ( see comments)

b. Edge lights - Left in place

14. Surface preparation prior to overlay:

a. Rubber removed - No

b. Paint removed - No. Highly recommended no paint and rubber
removal. No problems were encountered by not doing this.

c. Joint cleaning and filling with sand emulsion mixture — No

d. Excess sealer removal - None

e. “0” line cracking repair — None

f. Spall repair - None

g. Slab removals and replacements - None

h. Other (mudjacking , asphalt underseal ) - None

i. Hea ter scarifying - None
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15. Temporary transition (at end of night’ s work):

a. Length — 2% slope

b. Time for removal next night - 30 minutes maximum

c. Procedure for removal - Blade grade with scarifier . A thin
layer of sand was used under transition for easy removal .
the last 18” transition had tack coat applied .

d. Slip joint used - No

e. Transition mix - Surface course P-40l mix was used for all
paving including transitions

16. Climactic conditions:

a. Temperature - 50 degrees to 70 degrees F.

b. Wind - Variable

c Rai nfall - Usual

17. Shoulder cons truc ti on:

a. Type - Earth shoulder were deleted and hot mix asphaltic
concrete shoulder s were substituted

b. Width - variable

c. Construction along with overlay - A f t e r  complet ion of o v e r l ay

d. Mix design - FAA Specification P-401 , maximum 3/4” surface
course mix used for all courses

18. Grooving of Asphalt:

a. Typical section of groove - 1/4” by 1/4” by 1½” centers.
Contractor used wet method of sawing to keep down dust.

b. How long after overlay was grooving initiated?- Wi thin 15 days

c. Test sections - 100’ test section - 20’ wide
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d. Any plastic flow of grooving?- None

e. Genera l acceptability of grooving - Grooving was performed
satisfactorily three years later

19. Miscellaneou s Comments: Airport authorities received very fa-
vorable comments from the Airlines and from the FAA Control
Tower Chief . The job was very successfu l , however, the night
work was for intersections only (4 nights). The first operation
on Runway 10-28 was to install conduit and base and electrical
connections in the runway pavement. A 6” X 6” trench was cut
longitudinally along the centerline of the runway and transversely
where required . An 18” core X 12” deep was then removed from the
pavement on 50’ centers, conduit was then put in the trench and a
12” by 12” base box put in the cored hole. Concrete was then
placed in the void area and was brought up flush with the old
surface. The bases were set by instrument so they could be located
after overlay was placed . The new centerline lights were installed
by coring out directly over the previously placed base boxes and
filling the lights in place flush with the new surface. Epoxy
sealing compound was used to fill in the area between the lights
and the new overlay. All placing of conduit and lights was performed
at night.
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SU*IARY OF NIGHTTIME PAV EMENT CONSTRUCTION PROCEDURES

GREATER BUFFALO INTERNATIONAL AIRPORT
BUFFALO , NEW YORK

1. Airport Manager: Richard Rebadow , General Manager
Niagara Frontier Transportation Authority

2. Facility Overlayed: Construction of Rehabilitation of Runway 5-23
and connecti ng taxiway. Lighting on Runway 5-23 .

a. Work dates - Stage # 1 - May 1975 to November 1975
b. A/E - Howard , Needles , Tanmien, & Bergendoff of Buf fa l o ,~New York

‘. Contractor: Tn -Del ta Construction Corporation of Buffalo , New York

a. Experience on nighttime construction - No previous experience.
Work was satisfactory after shakedown operations. Contractor
was well-prepared to perfor~n the work.

b. Minority or other - No

4. Plans and Specifications: Available in Consulting Engineers ’ off ice

5. Description of Overlay: 2” to 17” hot mix asphaltic concrete . The
overlay varied from center point crown to third point crown .

6. Contractor ’s Organization: Project manager on j ob at all times. Was
an officer of the company.

7. Hours worked , time of year: 11:00 p.m. to 6:00 a.m. for six days a
week. Crew soon tired of working these periods.

8. Owner ’s inspection of construction: Howard , Needles, Tamen , and
Bergendoff provided inspection and laboratory testing of the project.

9. Construction planning for overlay-anticipated production: Pre-bid
conference attended by al l bidders. Pre-construction conference to
determine contractor ’s schedule. There were day to day agreements
on the work schedules.
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10. Equipment:

a. Lighting — All paving machines , rol l ers and distributors
equipped with lights, in addition to 12 mobile lights

b. Laydown machine - 25’ wide asphalt paver

c. Plants - batch plant

d. Grade control (type, personnel ) - On levelling course set
erected stringline wi th pins set every 25 ft.

e. Rol lers - Tampo vibrating rollers and heavy pneumatic roller

11. Quality control: Asphalt Mix Requirements:

a. Mix design - FAA P-40l modified by Addendum

b. Gradations - 1” 100
3/4” 86-100
1/2” 74-88
3/8” 66-80
No. 4 54-68
No. 10 39-47
No. 40 9-27
No. 80 8-16
No. 200 3-7

• Mixing Temperature - 285 degrees F.

Mixing Temperature Range - 270 to 300 degrees F
Asphalt Grade - AC-lO
Asphalt Cement - 5.0

c. Extraction - Two extraction tests per day
• Three Marshall density tests per day

d. Stabilities - 1800+ -

e. Density - 98% of laboratory density of same mixture

f. Voids — 3-5

g. Voids filled - 70-80

h. Field density - Around 98% of laboratory density

53

_ -~~~~~~~~~~~ -- -~~~~~~~~~~~ -— — --~~~~~~~ - -~~~- - —---~~~~~~ •- --- ---- ~~~~-~~~~~—-~~~-



_ _ __ _  

-

~~~~~~~~~~~~ 

I

12. Grade control requirements:

a. Ski - On al l courses except l evel li ng course

b. Erected stningline - On levelling course only

c. Level party check elevations after each course - Yes

d. Straightedge - Will be performed under fina l Stage II

e. Fina l grades - No. Stage II will construct overlay to final
grades.

13. Lighting fixtures (Adjustments):

a. Centerline lights - Provided new centerline and touchdown
zone lights

b. Edge lights — Replaced existing edge lights

14. Surface preparation prior to overl ay:

a. Rubber removal - Removed by water jet. There was some question
whether this was necessary.

b. Paint removal - Sand-blasted . Water jet would not satisfactorily
remove paint.

c. Joint cleaning and filling with sand emulsion mixture - No

d . Excess sealer removal - Removed a very limited amount

e. 0—line cracking repair (type) - No

f. Spall repair (type ) - Very limited

g. Slab removals and replacements - None on runway

h. Other (mudjacking , asphalt underseal) - None

i. Hea ter scarifying - None

15. Temporary transition (at end of night’ s work):

a. Length - The transition was constructed wi th 20:1 slope and
was built by lowering the screed for the required length
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b . Time for removal next night - Approximately 1 hour

• c. Procedure for remova l - Blade grader and front end loader

d. Slip joint used - No

e. Transition mix - Used regular surface course mix for con-
structing transition

17. Cl imactic conditions:

a. Temperature - 75 - 90 degrees F

b. Wind - Variable

c. Rainfall - Usual

18. Shoulder Construction:

a . Type - 2” Hot Mix Asphaltic Concrete
6” to 24” ta pered f lexible base

b. Width - 25’

c. Constructed along with overlay - constructed after o v e r l ay

was finished

d. Mix design - FAA Specification P-401

19. Groovin g of Asphalt:

a. Typical section of groove - No

b. How long after overlay was grooving initiated - N/A

c. Test sections - N/A

d. Any plastic flow of grooving - N/A-

e. General acceptability of grooving - N/A

20. Miscellaneous Coments:

The Airport Authority received favorable comments from pilots
on the smoothness of the overlay .
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SUMMARY OF NIGHTTIME PAVEMENT CONSTRUCTION PROCEDURES

DALLAS LOVE FIELD
DALLAS , TEXAS

1. Airport Manager : Howard Megredy

2. Facility Overlayed : Runway l3L-3lR (7,750 X 150 ft.)

a. Work dates - November 1, 1 969 to January 29, 1970
b. A/E - Forrest & Cotton, Inc. of Dallas, Texas

3. Contractor: H. B. Zachary Company of San Antonio, Texas

a. Experience on nighttime construction - None
b. Minority or other - No, but Contractor used primarily Mexican-

American personnel who were excel lent workers

4. Plans and Specifications: Avail able in the office of the Director
of Airports , Dallas Love Field , Dallas , Texas

5. Description of overlay: Approxima tely 17” overlay wi th hot mix
asphaltic concrete for l ength of runway. Had to build up overruns
with the same type material .

6. Contractor ’s organization: Contractor had good organization which was
very experienced in placing the ho~ mix aspha l tic concrete overlay.
Project superintendent was very capable.

7. Hours worked, time of year: 10:00 p.m. to 7:00 a.m. six days a week

8. Owner ’s inspectlon of construction (plant, lab , l aydown ): Forrest
and Cotton, Inc . inspected the overlay work. Nationa l Soil Services
provided laboratory control . Testing laboratories had field laboratory
set up at batch plant.

9. Construction planning for overlay-anticipa ted production: Pre-construc-
tion conference. Daily conferences concerning the work.
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10. Equipment:

a. Lighting - Provided 4—1 ,000 watt mercury vapor lighting units
as needed

b. Laydown machine - 25’ wide asphalt spreader for hot mix asphaltic
concrete base and 12.5’ spreader for hot mix asphaltic concrete
surface course

c .  P lan ts  - Two ba tch plants

d. Grade control (type, personnel ) - Used blade grader for levelling
course , set erected stringline for intermediate courses and for
surface course. Runway was closed for placing of the levelling
course

e. Rollers - Contractor used vibrating rol l er for compaction. Made
some use of pneumatic tired roller

11 . Quality control: Asphalt Mix Requirements:

a. Mix design - FAA P-2Ol FAA P-40l

b. Gradations - 1½” 100 1” 100
1” 86—100 3/4” 82-100
3/4” 68-92 1/2” 70-90
1/2” 55—84 3/8” 60-82
3/8” 46-76 No. 4 42-70
No. 4 32-64 No. 10 30-60
No. 10 20-50 No. 40 15-40
No. 40 8-30 No. 80 8-26
No. 80 4-19 No. 200 3-8
No. 200 3-8

c. Extraction - Marshall tests as per ASTM D 1559

d. Stabilities - 1800+

e. Density - 98% of laboratory density of same mixture

f. V o i d s  - P-20l--3-8 P-40l--3-5

g. Voids filled - P-201--60-70 P-401--70-80

h. Field density - Around 98% density
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12. Grade control requirements:

a. Ski - No

b. Erected stringline - set erected stringline

c. Level party check el evations after each course - Yes

d. Straightedge - Yes

e. Final grades - determined by consulting engineer

13. ~~~ ting fixtures (adjustments ):

a .  Center l ine l igh t s  - provided new centerl i ne lights

b. Edge lights - Raised elevation of edge lights

14. Surface preparation prior to overlay :

a. Rubber removal - None

b. Paint removal - None

c. Joint cleaning and filling wi th sand emulsion mixture - None

d. 0-line cracking repair (type) - N/A

e. Spall repair (type) - N/A

f. Excess sealer remova l - N/A

g. Slab removals & replacements - N/A

h. Other (mudjacking, asphalt underseal) - None

i. Hea ter scari fying - None

15. Temporary transition (at end of night’ s work):

a. Length - Approximately 20 ft.

b. Time for removal next night - 30 minutes
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c. Procedure for removal - Blade grader and front end loader

d. Slip joint used - No

e. Transition mix - used same mix as used for the overlay that
particular night —

16. Climactic conditions:

a .  Temperature - 40 degrees to 82 degrees

b. Wind - Variable
c. Rainfall — Usua l

17. Shoulder Construction:

a. Type - Earth

b. Width - Var iab le

c. Constructed along with overlay - Yes

d. Mix design - N/A

18. Grooving of Asphalt:

a. Typical section of groove - ¼” by ¼” by 1½” center to center

b. How long after overlay was grooving initiated? - Contractor
started work on November 12 , 1970 and completed work on
December 31 , 1970.

c. Test sections - None

d. Any plastic flow of grooving - Some plastic flow at taxiway
entrances to runway 

-

e. General acceptability of grooving - Ai rport director was pleased
wi th the grooving operations after being interviewed in November ,
1976
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19. Miscellaneous Comments: There was some plastic flow of the
grooving at taxiway connections to the runway . Runway overlay
involved approximately 140,266 tons of hot mix asphaltic concrete
base and approximately 41,764 tons of hot mix aspha l tic concrete
surface course. The parallel runway l 3L-31R was closed from Nov.
1 to Nov. 5, 1 969 to allow for the daytime placing of the l evelling
course which vari ed from 2 to 9 i nches. The runway was also
closed for 5 days at end of project to allow for placing of the
surface course. Contractor placed approximate 3” to 3 3/4” of
intermedi ate course (P-201 ) per night. Contractor performed the
grooving operations at night from 10:30 p.m. to 6:00 a.m. Grooving
quanti ty was 975, 350 S.F. at 0.07225 per square foot. Width of
grooved areas was 130 ’ leaving 10’ on each side of the runway
for passage of equipment.

-1
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SUMMARY OF NIGHTTIME PAVEMENT CONSTRUCTION PROCEDURES

ADAMS FIELD
LITTLE ROCK, ARKANSAS

1. Airport Manager: R. M. Crisp, Sr.

2. Facility Overlayed: Runway 4-22 Strengthened and Related Elec-
trical Work - FAA Project 9-03-01719

a. Work dates - August 22 to October 30, 1968
b. AlE - Garver and Garver, Inc. of Little Rock (Prin. Roy Grimes)

3. Contractor: Ben Hogan of Littl e Rock

a. Experience on nighttime construction — None
b. Minori ty or other No

4. Plans and Specifications: Furnished by Garver & Garver, Consulting
Engineers for the Ctty of Little Rock

5. Description of overlay (runway, etc): 2” levelling course in critical
areas , 6” to 7” total overlay thickness, center 100’ 1.33% transverse
slope, outside 25’ 1.67% transverse slope

6. Contractor’s organization: Project superintendent full time . Con-
tractor had good organization.

7. Hours worked, time of year: 11:00 p.m. to 6:00 a.m. seven days
a week. Contractor later changed to six days to elimi nate working
on Saturday night.

8. Owner ’s supervision of construction (plant, lab , laydown): Garver
and Garver, Inc. Consulting Engineers inspected the project. Full -
time inspection was provided . Project Engineer for the A/ E made on-
the-spot decisions as to the extent of repair areas. Visual inspec-
tion was made on overlay each morning prior to opening to aircraft
traffic. Norve-l -Plowiian Laboratories, Inc. provided testing services.

9. Construction planning for overlay-anticipa ted production: Daily
meeting set up at 4:00 p.m. to discuss nighttime operations.
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10. Equipment:

a. Lighting - Lights provided on all rollers and asphalt spreader .
Contractor utilized two mobile lighting units.

b. Laydown machine - 1 2 . 5’  wide asphalt spreader with electronic
control

c. Plants - Batch type plant

d. Grade control (type, personnel ) - Used field party to set
erected stringline for levelling course. Used 30’ ski and
matching shoe on other courses.

e. Rollers - Used tandem roller for breakdown rolling. Heavy
duty pneumatic rollers used for breakdown and tandem roller
used for f i na l  roll ing.

11. Quality control: Asphalt Mix Requirements:

a. Mix Design - P-401 Bituminou s Surface Course

b. Gradations - Type B Type C

3/4” 100 1/2” 100
l/2H 82—1 00 3/8” 82-1 00
3/8” 68-90 No. 4 56-88
No. 4 50-79 No. TO 40-75
No. 10 36-67 No. 40 19-48
No. 40 17-44 No. 80 10-32
No. 80 9-29 No. 200 4-9
No. 200 3-8

c. Extraction - Tests-Marshall stability tests according to
ASTM D 1559

d. Stabilities - 1800 M m .  Flow 8-16

e. Density - 98% of laboratory density of same mixture

f. Voids 3-5

g. Voids filled — 75-85

h. Field density - Averaged around 98%
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12. Grade control requirements:

a. - Ski - Used on al l but level li ng courses

b. Erected stringline - Used erected stringline on levelling
courses

c. Level party check elevations after each course - Checked
elevation of levelling course

d. Straightedge - 16’ straightedge wi th 1/4” deviation

e. Fina l grades - Check final grades only at intersection on
25’ centers

13. Lighting fixtures (Adjustments):

a. Centerline lights — None

b. Edge lights - Adj usted later under another contractor

14. Surface preparation prior to overlay:

a. Rubber remova l - None, Consulti ng Engineer did not reconinend
removal of rubber

b. Paint removal - None

c. Joint cleaning and filling with sand emulsion mixture , etc .-
Some cleaned and fi lle d with sand asphal t mixture

d. Excess sea ler remova l - None

e. D-l ine crackin g repair (type ) - None

f. Spal l repair - None

g. Slab removals and replacements - Replaced failed asphalt with
hot mix asphalt concrete base in 3 lifts (1st lift - 6” comp)
(other lifts were 2-3 inch comp . lifts. Special gradation
used . (See comments )

h. Other (mudjac king, aspha lt underseal) - None

i. Scarifying - None

63
k



15. Temporary transition (at end of night’ s work):

a. Length - 12.5’ l ong made with transverse pass of asphalt spreader

b. Time for removal next night - Not removed

c. Procedure for removal - Transition left in place

d. Slip joint used - Yes

e. Transition mix - No special mix used . Used same mix as surface
course. Large aggregate raked out of feather edges.

16. Climactic conditions:

a. Temperature - 42 degrees - 86 degrees

b. Wind - Variable

c. Ra infall — Usual

17. Shoulder Construction:

a. Type - None

b. Width - N/A

c. Constructed along wi th overlay - N/A

d. Mix design - N/A

18. Grooving of Asphalt:

a. Typical section of groove - None

b. How long after overlay was grooving initiated - N/A

c. Test sections - N/A

d. Any plastic flow of grooving - N/A

e. General acceptability of grooving - N/A
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19. Miscellaneo us Comments: Contractor was paid by the day for
suspension time; in the event the night’ s work was suspended
after reporting for work. The contractor ’s bid price on this
i tem was $100 which appears to be a token bid. Standby time
was also included in the contractors bid which was bid at $75
per hour. Consulting Engineers pleased with overlay construction
by Ben Hogan , Contractor . Estimated nighttime construction was
approximately 10% more than daytime work.

Gradation for the hot mix asphaltic concrete for the pavement
repair areas:

Asphalt Penetration 85 - 100
Asphalt Content 3% - 5%

Aggregate

Total Retained on 1½” sieve - 0%
Total Retained on 3/4” sieve - 10% to 50%
Total Reta ined on No. 4 sieve — 50% to 75%
Passing No. 40 sieve - 10% to 30%
Passing No. 200 sieve - 3% to 10%
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SUMMAR Y OF NIGHTTIME PAVEMENT CONSTRUCTION PROCEDURES

-t NORFOLK INTERNATIONAL AIRPORT
NORFOLK , VIR GINIA

1. Airport Manager: C. P. Mangum , Jr.

2. Facility Overlayed: Runway 5-23 and Parallel Taxiway

a. Work dates - August 15 to October 15, 1 972
b. A/ E — Burke Associates of Parkridge, Illinois

3. Contractor: Birsch Construction Company of Norfolk , Virginia

a. Experience on nighttime construction - None
b. Minority or other - No

4. Plans and Specifications: Availabl e at airport manager ’s office

5. Descri~ tion of overlay (runwa y, etc ): 2” to 3” levelling course
and 2 surface course.

6. Contractor ’s organization: Project superintendent and complete
paving crew. It was reported that the paving crew was not favorable
to nighttime work.

7. Hours worked, time of year: 11:00 p.m. to 7:00 a.m. for six nights
a week

8. Owner ’ s inspection of construction: Quality control by Law Eng i neering
Company employed by Airport Authority . Inspectors in field and at
plant. Testing laboratory set up at plant.

9. Construction planning for overlay-anticipated production: Pre—design
and pre-construction meetings with owner, A/E , airlines and FAA
contro l tower personne l . -

10. Equ ipment:

a. Lighting — Al l mov i ng machinery equipped with lights.

b. Laydown machine - 12 . 5 ’  wide asphalt spreader

c. Plants — 1 plant
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d. Grade control - Level party set grades. Electronics grade
control with ski. Contractor having difficult time maintaining
grade due to variable crown slope .

e. Rollers - Static rollers used . Vibratory rollers used were not
satisfactory for this particular project.

11. Quality Control: Asphaltic Mix Requirements:

a. Mix design - P—20l Base Couse P-401 Surface Course
Gradations

1½” 100 3/4” 84-100
1” 75-95 1/2” 74-88
3/4” 68-87 3/8” 68-82
1/2” 59-77 No. 4 54-67
3/8” 53-70 No. 10 38-51
No. 4 39-55 No. 40 17-30
No. 10 27-42 No. 80 9-19
No. 20 17-30 No. 200 3-6
No. 40 13-23
No. 80 7-15
No. 200 3-7

b. Tests - Marshall stability , extractions, gradation , % as phalt
and density tests were required twice daily during construction.
At times, 3 or more tests were made in a single night.

c. Stabilities - 1800+

d. Density - 98% of laboratory density

e. Voids - 5-7 (Item P-20l ) and 3-5 (Item P—40l )

f .  Vo ids  f i l l e d  - 50-70 (P-20l ) and 70-80 (P-40l)

g. Field density - Field density secured averaged around 98%

12. Grade control requirements: 
-

a. Ski - All layers

b. Erected string line - No

c. Level party check elevations after each course - Yes
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d. Straightedge - 16” straightedge (1/4” deviation)

e. Fina l grades - Contractor ran levels on fina l grades. Difficult
to construct due to variable slopes.

13. Lighting fixtures (adjustments):

a. Centerline lights — None

b. Edge l igh t s  - No. Adjusted threshhold lights.

14. Surface preparation prior to overlay:

a. Rubber removal - None

b. Paint removal - None

c. Joint cleaning and filling with sand emulsion mixture, etc . -
Minor crack sealing

d. Excess sealer removal - None

e. 0-line cracking repair (type ) - None

f. Spall repair (type) - None

g. Other (mudjacking, asphal t underseal) - None

h. Slab removals and repl acements - None

I. Heater scarif ying - None

15. Temporary transition (at end of night’ s work):

a.  Length - Transition built on 0.50% grade. Approximate distance
25 feet to 35 feet.

b. Time for removal next night - Between one and two hours

c. Procedure for remova l - Blade

d. Slip joint used - No

e. Transition mix - Used the same mix as was used for overlay
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16. Climactic conditions: Temperatures were 60 to 80 degrees F.

17. Shoulder construction:

a. Type - Earth

b. Width - varied

c. Constructed along with overlay - No.

d. Mix design - N/A

18. Grooving of asphalt:

a. Typical section of groove - None

b. How l ong after overlay was groov ing initiated - N/A

c. Test sections - N/A

d. Any plastic flow of grooving - N/A

e. General acceptability of grooving - N/A

19. Miscellaneous Comments: Contractor had difficulty in placing the
asphaltic concrete base course due to warped grades and variabl e
thickness. Special mix was not used for thin sections. Variable
crown slopes were designed to save money on hot mix asphaltic
concrete , however , this created construction probl ems for the Con-
tractor. Used two mobile witt’. 12 flood lights . This was unsatis-
factory and was increased to 17 flood lights due to resurfacing
runs of 1 ,000 feet. There appeared to be no clear cut authority
in the field to make decisions for the Airport Authority. Need one
man to control the project wi th the ability to make ready decisions
and make them stick. Contractor started out using P-201 Asphalt
Base Course for levelling after he had difficulty in l aydown due to
large aggregate in thin layers. P-40l Asphalt Surface Course was
used thereafter . -
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SUMMARY OF NIGHTTIME PAVEMENT CONSTRUCTION PROCEDURES

SHREVE PORT MUNICIPAL AIR PORT
SHREVEPORT , LOUISIANA

1. Ai rport Manager : John A. Al ford, Director of Airports

2. Facility Overlayed: Runway 13-31 (7300’ X 200’)

a. Work dates - Sept. 24, 1972 to Apri l 1973
b. A/E - Aillet Fenner, Jolly & McClelland , inc .

Shreveport, Louisiana

3. Contractor: Ray Cook & Sons , Bossier City , Lou i s i ana

a. Experience on nighttime construction - Contractor had no
previous experience

b. Mi nori ty or other - No

4. Plans and Specificati ons: Available at the engineer t s office

5. Description of overlay: 6” hot mix asphalti c concrete overlay
with 1% transverse slope except 24’ -9” outside lanes which were
1.5% transverse slope . Overlay placed in 3 lifts (1½” to 2” top
lift )

6. Contractor ’ s organization: Project superi ntendent on j ob was
Willard Cook , one of the owners. Contractor was well organized .

7. Hours worked , time of year: 1:00 a.m. to 6:00 a.m. - Monday
through Friday

8. Owner ’ s inspection of construction (plant, lab, laydown): Ail let ,
Fenner , Jolly, & McClelland , Consulting Engineers inspected con-
struction. Barrow-Agee provided testing services . Organization
consisted of one project inspector and one laboratory man. Prin-
cipal from Consulting Engineers was on job at start of work and
made periodic visits during construction .
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9. Construction planning for overlay-ant icipated production: Pre-bid
conference and pre-construction conferenc

10. Equipment:

a.  Lighting - Lights on equipment , portable lights used . 4 -
1 ,000 watt ligh ts per unit.

b. Laydown machine - 12.5’ wide asphalt spreader

c. P l a n ts  - batch p lant

d. Grade control ( type, personnel ) - Consulting engineer fur-
nished 4 man field party. Set grades in daytime .

e. R o l l e r s  - Breakdown rolling done with vibrating roller , also
used pneumatic roller. Used tandem roller for final finishi ng.

11. Quality Control: Asphalt Mix Requirements:

a. Mix design - P-4O1 Bitumi nous Surface Course

b. Gradations - Type B

3/4” 100
1/2” 82-100
3/8” 68-90
No. 4 50-79
No. 10 36-67
No. 40 17-44
No. 80 9-29
No. 200 3-8

c. Extraction - Marshall stability tests according to ASTM 0 1559

d. Stabilities - 1 800 M m .  Flow - 8-16

e. Density - 98% of laboratory density of same mixture

f. Voids - 3-5

g. Voids filled - 75-85

H h. Field density - averaged approximately 98~
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12. Grade control requi rements:

a. Ski - None

b. Erected stringline - erected on supports spaced on 25’ centers

c. Level party check elevations after course - checked each course ,
A/E set grades

d. Straightedge - No

e. Final grades - “As built” grades determined by rod & level
survey

13. Lighting fixtures (adjustments):

a. Centerline lights - None

b. Edge lights - Adjusted to new elevation

14. Surface preparation prior to overl ay:

a. Rubber removal - None

b. Paint removal - None

c. Joint cleaning and filling with sand emulsion mixture - None

d. Excess sealer removal - Excess sealing material was removed

e. 0-line cracking repair ( type) - None

f. Spall repair ( type) - None

g. Slab removals & replacements - 21-12.5 ’ by 15’ old 8” P .C .C.
slabs removed including 4° of base and replaced with 12” of
hot mix asphaltic concrete . No subgrade compaction .

h. Other (mudjacking, asphalt underseal) - None

i. Heater scari fying - None
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15. Temporary transition (at end of night’ s work) :

a. Length - Contractor ran transversely 12.5’ wide . There were
complaints from pilots on some of the transitions being rough.
However , an inspection made in May 1976 indicated that the
transitions left in place had bonded to the underlying asphalt
and there was no apparent difference in the mat.

b. Time for removal next night - Approximately 1 hour after starting
of removing , the transition procedure was changed to leave
t r ans i t ion  in  place

c.  Procedure for removal - Transition was first removed by blade
grader and front end loader

d. Slip joint used - Yes , slip joint is defined as leaving the
transition in place

e. Transition mix - Used same mix as used for surface course.
Raked out and disposed of larger aggregate

16. Climactic conditions:

a. Temperature - 60 degrees to 92 degrees

b. Wind - Variable

c. Rainfall - Usual

17. Shoulder construction :

a. Type - None

b. Width - N/A - 

-

c. Constructed along with overlay - N/A

18. Grooving of asphalt:

a. Typical section of groove - None

b. How long after overlay was grooving initiated? - N/A

c. Test sections - N/A

d. Any plastic flow of grooving - N/A

e. General acceptability of grooving - N/A P
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19. Miscellaneous Coments: Experience of the Shreveport Ai rport
indicates that overlay operations can be accomplished at night.
The overlay work at nighttime requires a dependable contractor
interested in performing a good job . The nighttime workin g time
for this project was too short as more time was needed to reduce
the number of transverse joints . Contractor placed about 400 ’per night.
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SUMMARY OF NIGHTTIME PAVEMENT CONSTRUCTION PROCEDURES

WASHINGTON NATIONAL AIRPORT
WASHINGTON , D.C.

1. Ai rport Manager : Frank Conlon

2. Facility Overlayed : Runway 18-36 , centerl ine lighting , pavement
grooving and marking

a. Work dates - August 31 , 1972 to January 10, 1973
b. A/E - Howard , Needles , Tammen & Bergendoff of Arlington , Virginia

3. Contractor: Burno Construction Associates , Inc . of Washington , D.C.

a. Experience on nighttime construction - None
b. Minority or other - No

4. Plans and specifications: Available at office of Washington Nationa l
Ai rport Engineering Branch AM A-l2 1

5. Description of overlay(runway, etc): 5” to 9” overlay of existing
runway. Runway 18-36 - Top 1½” - P-401 . Modifi ed levelling course
and intermediate course. Item P-201 . Runway slope increased to
1 . 5%.

6. Contractor ’ s organization: Batch plant and asphalt placing spread .

7. Hours worked , time of year: 11:00 p.m. to 7:00 a .m.

8. Owner ’ s inspection of construction (plant , laydown , labj : Howard , 
- -

Needles , Tamen , & Bergendoff provided inspection of the project.
Froehling & Robertson , Inc. provided laboratory contro l General
inspection included observation of batching, truck weighing , tempera-
ture of aggregate , temperature of l i q u i d  a spha l t , and appearance of
the completec mix.

75

_ _ _ _ _



9. Construction planning for overlay-anticipated production: Pre-
construction conference . Daily meeting to discuss the work.

10. Equipment:

a .  Light ing - Mobile lighting units

b. Laydown machine - 12.5’ asphalt spreader

c. Plants - batch plant

d. Grade control ( type ) - field party set erected stringline

e. Rollers - vibrating and pneumatic tired rollers

11. Quality control: Asphalt Mix Requirements:

a. Mix design - FAA P-20l and P-401 , Modif ied

b. Gradations - Bitumi nous Base Bituminous Surface
(P-20l ) (P-40l )

1½” 100 1” 100
3/4” 73-85 3/4 95-100
1/2” 60—72 3/8” 63—77
3/8” 53-63 No. 4 43-57
No. 4 38-48 No . 8 31-30
No. 8 28-35 No. 50 6-14
No. 200 2-6 No. 200 2-6

c. Extraction - The frequency of testing was as follows :

Gradation and asphalt content - 2 or 3 times per day
Temperature of completed mix - Each truck
Marshall density - 2 or 3 times per day

d. Stabilities — Not less than 2 ,000. Flow not to exceed 11.

e. Densities - 98% of laboratory density of same mixture

‘ . Voids - Base 3-8
Surface 3-5

s t i - 1 ~il1ed - Base 60-70
Surface 70-80

.- ‘ -
~ 1.~n - 1 ~~-i - Densit y around 98% 

P
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12. Grade control requirements:

a. Ski - Used ski for surface

b. Erected stringline - set erected stringline for levelling course
and for intermediate courses

c. Level party check elevations after each course - Yes

d. Straightedge - 16’ rolling stra ightedge furnished by FAA

e. Final grades - Indicated pavement in several places was placed
several inches off grade . Some areas too high and some places
too low

13. Lighting fixtures (adjustments ):

a. Centerl ine lights - New centerline lights installed

b. Edge lights - New touchdown zone lights installed . Material
used to backfill trench for conduit was found to be unsatis-
factory

14. Surface preparation prior to overlay:

a. Rubber remova l - No

b. Paint removal - No

c. Joint cleaning and filling with sand emulsion mixture - No

d. Excess sealer removil - N/A

e. D-l ine cracking repair ( type ) - N/A

f. Spall repair (type) - N/A

g. Slab removals and replacements - N/A

h. Other (mudjacking, asphalt underseal) - Heater planed certain
areas to match existing runway (approx. 10,530 sq. yds.)

i. Heater scarifying - N/A

77

- --- —- - -“  ~~ --- - - - - _ --- ~~--~~~—-- —



_________________________________________

15. Temporary transition (at er,d of night’ s work) :

a. Length - 10’ for every 1½” of d i f f e ren t i a l  depth

b. Time for removal next night - 2 hours

c. Procedure for removal - Front end loader and blade grader

d. Slip joint used - No

e. Transition mix - Used same mix as for the particular course
being placed

16. Climactic conditions:

a. Temperature - 32 degrees to 93 degrees

b. Wind - Variable

c. Rainfall - Usua l

17. Shoulder construction:

a. Type - Hot mix asphaltic concrete base course

b. Width - 25’ wide and 1½” composition thickness constructed
on 5% slope

c. Constructed along wi th overlay - Yes

d. Mix design - FAA P-40l

18. Grooving of Asphalt:

a. Typical section of groove - groove width 1/4” , groove depth
1/4” , and center to center spacing is 1½”

b. How long after overlay was grooving initiated? - Surface course
was allowed to cure for 12 hours minimum

c. Test sections - Contractor completed test section prior to mi -
t iation of grooving

d. Any plastic flow of grooving? - Some plastic flow occurred at
certain locations

e. Genera l acceptability of grooving - Grooving was not satisfactor y
in cer ta in  areas
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19. Miscellaneous Comments: Generally, the lack of adequate grade
control resulted in a rough surface . There were numerous locations
where the final grade was off three to four inches from the plan
grade. The crown of the runway was increased from less than 1%
to 1.5% to provide adequate drainage .
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