LA Jova
PER

.

BASES

y

g

ES CENTER

e yelscse;

& and SERVI

H

TR WA
R o

RO R S TR R R R A

T DRTREUTION STATS

T g e eyt by

Sy

RE

ENGINEER]

ORCE BASE
32403-60

Vil

t

a1

o
N

R

o




AIRFIELD PAVEMENT EVALUATION
OF

PERUVIAN AIR BASES

PREPARED FOR

TACTICAL AIR COMMAND (TAC)

BY
HQ AFESC PAVEMENT EVALUATION TEAM

CAPTAIN JAY GABRIELSON
TSGT RALPH CROMPTON
SSGT TODD BAUDER
SSGT STEVEN HUDSON

ASSISTED BY

SMSGT DOUG THOMPSON
USSQUTHCOM/SCEN

HQ AIR FORCE ENGINEERING AND SERVICES CENTER
TYNDALL AIR FORCE BASE
FLORIDA 32403-6001

PUBLISHED NOVEMBER 1989

lmmw-

Approvad far public release;
hDhuﬁmﬂsznmmhﬁ




TABLE OF CONTENTS

Page

EXECUTIVE SUMMARY . ittt ittt s eeenoessroantosssnnsonasoncnanens i
SECTION I: INTRODUCTION. ... ::eeteerensoeoenssenssnssonnnneaes 1
SECTION II: EVALUATION PROCEDURES...........ciiiiiieenns .o 3
SECTION III: METHODOLOGY OF ANALYSIS..... ettt itieeronnrens 5
SECTION IV: PAVEMENT ASSESSMENT......... it enns 11
SECTION V: CONCLUSIONS/RECOMMENDATIONS........c.ivtiieuean. 17
SECTION VI: GLOSSARY . .. it it tiernotertnnseoseosssoasonesonssocs 19
SECTION VII: CONVERSION FACTORS .. .. ittt eenerennsosnennsas 21
REFERENCE S ., . . i i ittt ittt it e it saoasoseotsnssosssnsnonensas 23
DISTRIBUTION. . ittt it ittt ienr st ottooasasssosessesnssosesssa 25
APPENDICES

APPENDIX A - AIRFIELD LAYOUT PLAN......... ..ottt ennnn A-1

APPENDIX B - NOT USED

APPENDIX C - TEST LOCATION AND CORE........... e e c-1

LOCATION PLANS

APPENDIX D - CONDITION SURVEY ... (.t it ie ittt eeranosnas D-1

APPENL’X E - SUMMARY OF PHYSICAL PROPERTY DATA.......... E-1

APPENDIX F - ALLOWABLE GROSS LOADS......c.iiiirreneraonns F-1

APPENDIX G - RELATED INFORMATION....... cr e s e e esa.. G-1

| Aovession For
NTIS GRAXI @7 |
DTIC TaB 0

Ununnouncsd O
Juoitvieation |

|

By __
Digtrituti
| Diatritution/
Avatlability Codes
Avail and/or |
Dist Special

‘ﬂ\ "r‘




EXECUTIVE SUMMARY

1. QAt the request of Tactical Air Command, a Pavement
Evaluation Team from HQ Air Force Engineering and Services
Center (AFESC) performed modified destructive airfield pavement
evaluations at LaJoya Air Base and Pisco Air Base, Peru during
26 April-10 May 1989. The purposes were to establish physical
property data, determine pavement load-carrying capabilities,
and identify any existing or potential pavement distresses.

2. LAJOYA AIR BASE

a.' The LaJoya airfield consists primarily of 13,154 ft
long runway and a parallel taxiway which is also used as a
runway. Primary apron features include the East and West
Aprons with aircraft shelters dispersed around each., Runway
17735 and the Parallel Taxiway are essentially 3-layered
flexible pavement systems. Tests were conducted every 1000
feet on the taxiway and runway to define the soil strength
profiles. Tests were also conducted in random spots throughout
the two major parking aprons.

b. Pavement conditions at LaJoya range from FAIR to VERY
GOOD condition. ‘The portland cement concrete (PCC) parking
aprons are generally FAIR and the asphaltic concrete (AC)
runway and taxiway are in ¢0OD and VERY GOOD condition,
respectively.- Joint sealant is virtually non-existent
throughout all PCC features. This has led to edge spalls that

present a FOD hazard. Few distresses exist in the AC pavements.

The underlying soils are unusually strong which is key to the
overall pavement strength. No significant load limitations
exist on this airfield.

3. PISCO AIR BASE

a. The Pisco airfield consists primarily of a 10,000 ft
long runway and a parallel taxiway. The parallel taxiway
adjoins the runway via 5 ladder taxiways. One other flexible
pavement taxiway is adjacent to the PCC parking apron. All
flexible pavements are three-layer systems.
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b. Pavement conditions at Pisco range from FAILED to )
EXCELLENT. The PCC parking apron is generally VERY POOR and
the AC runway is VERY GOOD to EXCELLENT. The remaining PCC and
AC taxiways vary in condition. There are no indications of
structural distress on the runway. Joint sealant is virtually
non-existent throughout all PCC features. This, too, has led
to edge spalls that present a FOD hazard.

c. Shattered slabs, indicative of pavement failure, are
common throughout the Parking Apron. Significaat load
limitations should be imposed on the PCC parking apron. The
weakest pavements are sections of the Parallel Taxiway (Feature
T04A) and part of the Main Parking Apron (Features A0lB and
A02B). Catastrophic failure is unlikely, however, the existing
slabs are in POOR condition, or worse, on many of the
features. Recommend the severely distressed sections be
replaced.
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SECTION I: INTRODUCTION
A. SCOPE

A Headquarters Air Force Engineering and Services Center (HQ
AFESC) Pavement Evaluation Team (PET) performed modified
destructive airfield pavement evaluations at LaJoya Air Base
and Pisco Air Base, Peru, at the request of Headquarters,
Tactical Air Command (TAC). Field testing was accomplished
during 26 April-10 May 1989. The purposes of the evaluations
were to investigate distress patterns on the airfields,
establish physical property data, determine the in situ
properties of the pavement structures for calculating allowable
gross loads (AGLs), and identify reasons for existing or
potential pavement distress.

This report is intended as an aid to individuals,
organizations, and agencies. With this in mind, the narrative
is brief but is supplemented by many detailed appendices.
LaJoya pavement evaluation is reported first in each section,
followed by the Pisco evaluation. A list of the included
appendices is provided below.

Appendix Description

A Airfield Layout Plan: This plan graphically
depicts different pavement features of the
airfield.

B This appendix not used.

C Test Location and Core Location Plans:

These plans document the locations where tests
were conducted and cores were extracted. Core
thicknesses and flexural strengths are also
recorded on the core location plan.

D Condition Survey: This plan shows the
operating condition of the airfield pavements.
The condition ratings are a qualitative
assessment of the pavement surface conditions
based upon visual observations and engineering

judgment.
E Summary of Physical Propecty Data: Physical

properties of each pavement feature are
tabulated. Included are feature dimensions,
material types, thicknesses of layers, and
engineering properties.




F Allowable Gross Loads (AGLs): A listing of the
allowable magnitude of loads at four pass
intensity levels for each aircraft group.

G Related Information: 1Included in this are
Aircraft Group Indices, Gross Weight Limits for
Aircraft Groups, Pass Intensity Levels,
Climatological Chart, and Climatological
Narrative.

B. SITE LOCATIONS

LaJoya Air Base is located in southwestern Peru, near the city
of Arequipa. It lies in desert terrain, where there is little
precipitation. Pisco is located approximately 150 miles south
of Lima and located on the Pacific coast. Respective locations
are shown on the map below.
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SECTION II. EVALUATION PROCEDURES

A. FIELD TESTING

Pavement testing was done by extracting pavement cores and
conducting Small Aperture Tests (SAT) and Dynamic Cone
Penetrometer (DCP) tests in the pavement core holes. SAT is a
modified California Bearing Ratio (CBR) test used to determine
the strength of supporting soils. The DCP measures penetration
resistance correlated to CBRs for the supporting soils. For
evaluation of Portland cement concrete (PCC), corresponding
CBRs were correlated to moduli of subgrade reaction (k-values)
used in design and evaluation of rigid pavements.

Additionally, pavement cores, along with soil samples from both
bases, were shipped to Tyndall AFB for material testing.

B. ND N RATIN

Pavement condition definitions range from EXCELLENT (like new)
to FAILED (unsafe for aircraft traffic). Condition ratings are
a qualitative assessment of the pavement surface and should not
be confused with the structural capacity of a pavement. For
exam-le, a pavement surface may rate EXCELLENT, but have
underlying pavement or soil conditions that could result in
pavement failure under the applied load of a given aircraft.

On the other hand, a pavement may be structurally sound but the
surface condition may be hazardous for aircraft traffic.

C. LABQRATORY TESTING

Pavement core samples were returned to Tyndall AFB for
laboratory testing. PCC cores were tested for strength by
tensile splitting in accordance with ASTM's "Standard Test
Methods."” The six-inch diameter core tensile splitting
strengths were then converted to flexural strengths by using an
empirical relationship (Ref 4). Flexural strengths are
reported on the "Core Location Plan" (Appendix C) and in
Appendix E.




D. MATERIAL PROPERTIES

The load-carrying capacities of the pavements reported herein
are based on material properties representative of the in-place
conditions at the time this field investigation was conducted.
Exact agreement between behavior of the facilities as shown by
this evaluation and that which may actually occur under traffic
cannot be expected, primarily because of the difficulties of
determining the exact traffic that produces the behavior, and
also because material properties change due to environmental
factors such as precipitation, freeze-thaw cycles, and age.
These changes must be considered in future planning, especially
where a change in mission will result in an increase in
aircraft loads and/or aircraft traffic volume.

E. CLIMATIC DATA

Appendix G provides a summary of climatic data for both
airfields.




SECTION III: METHODOLOGY OF ANALYSIS

A. PHYSICAL PROPERTY DATA

The parameters used for this evaluation are summarized in
Appendix E. The data presented were selected as the most
representative strength values for each feature. Strength of
flexible pavements (asphaltic concrete, AC) are based on the
the conventional CBR method of design and evaluation. Each
unique soil layer was tested to determine the CBR of the
layer. CBRs were also measured on the rigid pavement (Portland
cement concrete, PCC) suvporting soils, and then correlated to
moduli of subgrade reaction, or k-value. Rigid pavements were
then evaluated based on the Westergaard theory of design and
evaluation.

B. DETERMINATION OF ALLOWABLE GRQSS LQOADS

The AGLs were determined by a computer program based on
procedures in AFM 88-24 and AFR 93-5. The AGL for a feature
was reduced 25 percent if the condition rating for the feature
was POOR or worse. Appendix E cutlines the engineering
properties used to calculate the AGLs.

Failure criteria used in the allowable load analysis is
different for rigid and flexible pavements. Rigid (and
composite) pavement failure criteria is partly based on a
limiting tensile stress of the concrete. Conversely,
compressive subgrade strain is one failure parameter used in
the AGL calculation of flexible pavement systems.

C. EXAMPLE PROBLEM

The following example (employing data from this report)
illustrates how to use the allowable gross load information.,

Problem: The Peruvian Air Force wants to know how many times a
550-kip (1 kip = 1000 pounds) C-5 aircraft can traffic on
Feature TOlA of the Pisco airfield. How many C-5 passes can be
supported before the pavement fails?

Solution: From Appendix F, the Allowable Gross Loads for a C-5
at Pass Intensity Levels I-IV (50,000, 15,000, 3,000, and 500)

are 507, 513, 536, and 581 kips, respectively. The weights and
passes are plotted on semi-log paper as shown in Figure 1. The
completed graph indicates a 550-kip C-5 can make approximately

1,500 passes on Feature TOlA before the pavement fails.
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D. EMEN A I N NUMB

The International Civil Aviation Organization (ICAO) has
developed and adopt:d a standardized method of reporting
pavement strength. This procedure is known as the Aircraft
Classification Number/Pavement Classification Number (ACN/PCN)
method (Reference 3). In support of this international system,
PCNs are provided for each pavement feature on the different
airfields. PCNs were calculated based on Group 9 aircraft at
Pass Intensity Level I (50,000 passes). PCNs for respective
airfields are listed in Appendix F. A brief explanation on the
PCN code is shown below for PCN = 31/R/A/W/T.

PCN FIVE-PART CODE

Pavement Subgrade Tire Method of
PCN Type Strength Pressure PCN Determination
Numeric R - Rigid A W T - Technical
Value Evaluation
B X
= 31 F - Flexible C Y U - Using
D 2 Aircraft
EXPLANATION OF TERMS:
Subgrade Strength Codes
Flexible Rigid
Pavement Pavement
Code Category CBR, % k, pci
A High Over 13 Over 400
B Medium 9 - 13 201-400
C Low 4 - 8 100-200
D Ultralow < 4 < 100
Tire Pressure Codes
Code Category Tire Pressure, psi
W High No Limit
X Medium 146 - 217
Y Low 74 - 145
z Ultralow 0 - 73




SECTION IV. PAVEMENT ASSESSMENT
A. LAJOYA AIR BASE

The LaJoya airfield consists primarily of 13,154 ft long runway
and a parallel taxiway which is also used as a runway. Primary
apron features include the East and West Aprons with aircraft
shelters dispersed around each. Runway 17/35 and the Parailel
Taxiway are essentially 3-layered flexible pavement systems.
SATs were conducted every 1000 feet on the taxiway and runway
on both the base course and subgrade, where possible. This was
done to define the so0il strength profile. SATs were also
conducted in random spots throughout the two major parking
aprons.

Pavement conditions at LaJoya range from FAIR to VERY GOOD
condition. The PCC parking aprons are generally FAIR and the
AC runway and taxiway are in GOOD and VERY GOOD condition,
respectively. Joint sealant is virtually non-existent
throughout all PCC features. This has led to edge spalls that
present a FOD hazard. Few distresses exist in the AC
pavements. Specific conditions and recommendations are
addressed in the following paragraphs.

1. Runway 17/35

Most of Runway 17/35 is a three-layer flexible pavement system
consisting of approximately 6 inches of AC on 18 inches of base
course covering the subgrade material. Distinction between the
two soil layers was difficult at points, but enough tests were
conducted to differentiate between the layers. The first 1600
feet of the 17 end is approximately 12 inches of Portland
cement concrete (PCC) placed on 12 inches (design thickness) of
base over the subgrade material.

The strength of each layer was determined throughout the
runway. The base course strengths consistently tested well
above 100% CBR. The subgrade strengths also tested
considerably high (30%-75%). This can be attributed to the
type of soil and arid climate. The soil is a silty sand that
is naturally cemented. Runway soil strength indicate the
pavements are adequate to maintain current operations, and
more. Specific load carrying capabilities are outlined in
Allowable Gross Load tables, Appendix F,

Flexible runway pavements are generally in GOOD-to-VERY GOOD
condition. Original construction was four inches of AC
followed by a 2-inch overlay to smooth the surface. An asphalt
seal coat was subsequently applied to the runway. There are no
indications of structural distress. However, several patches
have been randomly placed throughout.
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The patches were constructed and then sealed with a rich
asphalt sealant. Because of the rich sealant, surface shear
failures are evident from aircraft and vehicular traffic. This
can be expected to occur under sharp turning wheels.

Approximately 6000 feet from the 35 end are 1/4"-1/2" cracks
running diagonally acreoss the runway. The cracks do not follow
a typical "load-related” pattern. The cracks appear to be
caused from shifting of subsurface soils. Earth tremors have
been known to occur in the area, and testing geological
conditions is beyond the scope of this evaluation. Recommend
the cracks be sealed and any further deterioration be monitored.

The PCC at the 17 end is in FAIR condition. Typical distresses
include longitudinal and transverse cracks that resulted from
extreme slab dimensions. Since the cracks first appeared,
aircraft traffic has aggravated the condition. Some of the
cracks were chipped to a "V-shape” and filled with concrete.
The concrete has since broken in many areas and presents a
potential for FOD. A suggested method of repair is to sawcut a
minimum of three inches deep on each side of the crack, and
remove the distressed concrete to sound material. New concrete
should then be placed in the prepared area. The cracks will
reappesr, in time. However, the new material can be sawcut and
sealed to "establish" and control the cracking like a joint.
Recommend the the new joints be sealed with a flexible,
asphalt-based sealant. Recommend the remaining joints and
cracks be cleaned and sealed.

2, Taxiways:

There are six AC ladder taxiways that connect the Parallel
Taxiway to the runway. Like the runway, the taxiways' soil
strength tested very high. The same type of diagonal cracks
that appear on the runway also appear on the Parallel Taxiway
at the same location. Withstanding these cracks, the parallel
taxiway, and the ladder taxiways are generally in GOOD-to-VERY
GOOD condition.

The only obvious distresses on the Parallel Taxiway are some
environmentally-related block cracks limited to one paving lane
between ladder Taxiways 4 and 5. The only other distresses are
the same type of diagonal cracks that were present on the
runway. These cracks appear to follow the same pattern and
continue along the same geological disturbance path. The
recommended maintenance for this type of cracking is to seal
the cracks and watch for any further deterioration.

12




3. Aprons:

The primary aprons consist of the East and West parking ramps
which are constructed of 11 to 12 inches of PCC. Typical
distresses are primarily intersecting slab cracks and joint
spalls.

The intersecting cracks are present in a majority of the
slabs. The cracks initially appeared because the slab
dimensions are too great. Existing slabs are approximately
25 fr x 25 ft, hence many of the slabs have broken into four
pieces. The resulting cracks are not sealed and have
subsequently spalled. Recommend the cracks be cleaned and
sealed to retard any further deterioration.

The second primary problem throughout the aprons is the joint
spalling. Joint sealant is virtually non-existent, which has
allowed a passageway for incompressibles to enter the pavement
joints. These incompressibles restrict movement when concrete
expands, thus resulting in spalled edges. Recommend the
spalled edges be sawcut a minimum of three inches deep, and the
unsound material removed. Upon removal, the joint should be
formed and the material replaced with concrete mix.

Joint sealant is missing in most of the PCC features. It is
essential to extend the pavement life. Recommend all the
joints be cleaned and sealed following the spall repairs.

B. PISCO AIR BASE

The Pisco airfield consists primarily of a 10,000 £t long
runway and a parallel taxiway. The parallel taxiway adjoins
the runway via 5 ladder taxiways. One other taxiway is
adjacent to the PCC parking apron. Runway 03/21 and all the
flexible pavements taxiways can be considered three-layer
pavement systems. SATs were conducted every 1000 feet on the
taxiway, and runway, on both the base course and subgrade,
where possible. This was done to define the soil strength
profile. Subgrade tests indicated similar materials and
strengths throughout the airfield. SATs were also conducted in
random spots throughout the main parking apron.

Pavement conditions at Pisco range from FAILED to EXCELLENT
condition. The PCC parking apron is generally VERY POOR and
the AC runway is VERY GOOD-to-EXCELLENT. The remaining PCC and
AC taxiways vary in condition. Joint sealant is virtually
non-existent throughout all PCC features. This has led to edge
spalls that present a FOD hazard. The joint sealant that does
exist is a sand asphalt mixture. This is brittle and popping
out in many areas. It also lends itself to incompressibles
penetrating the ioints.

13




AGL calculations indicate load limitations should be imposed on
some of the Pisco pavements. Although the runway is in VERY
GOOD condition, it is because it has not been subjected to
frequent large aircraft loadings. Specific load carrying
capabilities for each feature are outlined in the AGL tables,
Appendix F. Specific conditions and recommendations are
addressed in the following paragraphs.

l. Runway 03/21

Original construction of Runway 03/21 was approximately 8000
feet long with a PCC touchdown on the 21 end. The length of
the existing runway is nearly 10,000 feet because of a 2000 ft
addition on the 21 end. The first 1000 feet of the Runway 21
is 12 inches of PCC, followed by 1000 feet of flexible
pavement. The original PCC touchdown has since been overlayed
with 4.5 inches of AC. The remaining 7000 feet of runway is a
three-layer flexible pavement. The profile, which was
investigated and found to be fairly consistent for all flexible
pavements, was evaluated as 18 inches of base course covering
the subgrade. Surface thicknesses are based on the actual
cores extracted throughout the airfield. SATs were conducted
at points throughout the airfield and strengths were found to
be fairly consistent. For evaluation purposes, subgrade CBRs
equal 25%. Base course CBRs are based on SATs conducted in
respective pavement features.

The strength of each layer was determined throughout the
runway. The base course strengths generally tested between 30%
and 50%. “Averages” were then assigned to the different
features. Features were distinguished based on surface course
thickness, pavement type, traffic area, and subsurface soil
strength. The subgrade strengths were consistent at
approximately 25%. The base course and subgrade are gravels
and sands with large cobbles. Seashells are abundant in each
layer.

Flexible runway pavements are generally VERY GOOD to EXCELLENT
condition. Original construction was approximately two inches
of AC followed by a 2-4 inch overlay to strengthen the
surface. There are no indications of structural distress, and
only limited environmentally-related distresses. As was
mentioned before, the condition can be highly attributed to
this area having only light aircraft landings and the low
frequency of loads.

The PCC touchdown, located on the first 1000 feet of the 21
end, is in VERY GOOD condition. Only surface map cracks and a
few low severity transverse cracks are apparent. However, as
in many of the PCC pavements, the joint sealant is a sand
asphalt mix. Recommend the joint condition be monitored and
the sealant replaced with a hot-poured asphalt sealant.

14




2. Taxiways:

There are five ladder taxiways that connect the Parallel
Taxiway to the runway. Two are PCC and the remaining are
flexible pavements. The conditions range from FAIR to
EXCELLENT.

The PCC taxiway sections are generally in GOOD condition with
the exception of two, which are in VERY POOR and FAILED
condition. One is a small section of PCC near the intersection
of Taxiway 2 and the Parallel Taxiway (Feature T10A). 1In this
section, nearly all the PCC slabs have shattered due to
overloading the pavement. The PCC thickness is between seven
and eight inches and supporting soils are relatively weak.
Recommend this area be replaced. The second area is the PCC
(part of Feature A03B) connecting the main apron to the
adjacent AC taxiway. It is in VERY POOR condition. Again,
shattered slabs, spalled joints, and intersecting cracks are
typical throughout. Recommend this area be replaced.

The other significant taxiway distresses are limited to the AC
at the intersection of the Parallel Taxiway and the main
parking apron (the south end of Feature TO0O4A). Only 2 inches
of AC protects the base coursz2 in this area. Isolated
depressions and alligator cracking are evidence of pavement
failure. Recommend the general area (approximately 800 square
feet) be structurally repaired by enhancing the supporting
soils and replacing the AC surface course.

3. Aprons:

The primary apron is located on the West side of the parallel
taxiway and is constructed of PCC. Different thicknesses
indicate different pavement features. <Common to ali features
is the lack of joint sealant. Recommend all joints be cleaned
and sealed with a hot-poured liquid asphalt.

The North half of the apron is in FAIR condition with most
distresses being low severity intersecting cracks, lack of
joint sealant, and edge spalls. The south half of the apron
is in POOR, or worse condition. The slab thicknesses in this
section range from five to eight inches. The five-inch
pavement has failed. The rest of this area is in POOR
condition. Shattered slabs, edge spalls, and surface scaling
are common throughout. The entire section of apron will
eventually require replacement. The most severe areas are
where the aircraft travel to and from the parking spots.
Shattered slabs are common. If it cannot be done under one
contract, recommend the inbound and outbound traffic lanes be
replaced first, followed by the remainder of the apron.
Recommend the AGL tables be consulted prior to using the apron.

15




SECTION V: CONCLUSIONS/RECOMMENDATIONS

1. LAJOYA AIR BASE

a. Joint sealant, where evident, is not properly
functioning on virtually all PCC features. Recommend a major
joint sealant replacement project be implemented.

b, Spalled joints are quite common. Recommend the
severely spalled areas be repaired.

c. Diagonal cracks appear in the same general station on
both the runway and Parallel Taxiway. Recommend the cracks be
sealed.

d. The PCC cracks on the 17 end of the runway were
repaired with rigid material after the concrete was chipped to
sound material, resulting in a groove. Recommend these cracks
be sawcut to establish a clean, vertical edge, and replaced
with rigid material.

€., AGLs indicate no significant load restrictions on the
tested pavements at LaJoya Air Base.

2. PRISCO AIR BASE

a, Many PCC apron features are in POOR, or worse,
condition., These pavements should be replaced.

b. Joint sealant is also in poor condition in many PCC
pavements., Recommend a major joint sealant replacement project
be implemented. Recommend the sealant be a hot-pour asphalt
sealant.

Cc. Most PCC slabs on Feature T10A are shattered.
Recommend this feature be replaced.

d. The south area of Feature T4A is structurally
distressed. Recommend this area, approximately 800 square
feet, be rebuilt.

e. Significant load restrictions should be placed on many
of the pavement features at Pisco Air Base. Based on the AGL
calculations, the weakest pavements includ2 Features TO4A,
A01B, and A02B. Recommend these pavements be structurally
enhanced, and/or replaced, and the AGL tables consulted prior
to loading these pavements.

17
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SECTION VI: GLOSSARY

W - The maximum aircraft load that can
be supported by a pavement feature for a particular number of
passes.

- Natural or processed materials placed
on the subgrade beneath the pavement.

- The upper part of the subgrade, which is
compacted to a density greater than the portion of the subgrade
below.

Feature - A unique portion of the airfield pavement
distinguished by traffic area, pavement type, pavement surface
thickness and strength, soil layer thicknesses and strengths,
construction period, and surface condition.

Frost Evaluation - Pavement evaluation during the frost-melting
period, when the pavement load-carrying capacity will be reduced
unless protection has been provided against detrimental frost
action in underlying soils.

Pass - On a runway, the movement of an aircraft over an
imaginary line 500 feet down from the approach end. On a
taxiway, the movement of an aircraft over an imaginary line
connecting an apron with the runway. AFR 93-5, Chapter 2.

Pass Intensity Levels (PIL) - Specific repetitions of aircraft
over a pavement feature, regardless of time, that are dependent
on aircraft design category. AFR 93-5, Chapter 2.

Pavement Condition Index (PCI) - A numerical indicator between
0 and 100 that reflects the structural integrity and surface
operational condition of the pavement. AFR 93-5, Chapter 3.

Primary Pavements - Those features that are absolutely necessary
for mission aircraft operations. AFR 93-5, Chapter 4.

Subgrade - The natural soil in-place, or fill material, upon
which a pavement, base, or subbase course is constructed.

- Type A Traffic Areas are those pavement
facilities that receive the channelized traffic and full design
weight of the aircraft. AFM 88-6, Chapter 1.

Iype B Traffic Areas - Type B Traffic Areas are considered to
be those areas where traffic is more nearly uniform over the
full width of the pavement facility, but which receive the full
design weight of the aircraft. AFM 88-6, Chapter 1.

19




_ - Type C Traffic Areas are considered to
be those on which the volume of traffic is low or the applied

weight of the operating aircraft is less than the design weight.
AFM 88-6, Chapter 1.

PAVEMENT CONDITION EVALUATION TERMINOLOGY

CONDITION
—RATING DEFINITION

EXCELLENT PAVEMENT HAS MINOR OR NO DISTRESS AND WILL REQUIRE
ONLY ROUTINE MAINTENANCE.,

VERY GOOD PAVEMENT HAS SCATTERED LOW SEVERITY DISTRESSES
WHICH SHOULD NEED ONLY ROUTINE MAINTENANCE.

GOOD PAVEMENT HAS A COMBINATION OF GENERALLY LOW AND
MEDIUM SEVERITY DISTRESSES. MAINTENANCE AND REPAIR
NEEDS SHOULD BE ROUTINE TO MAJOR IN THE NEAR-TERM.

FAIR PAVEMENT HAS LOW, MEDIUM, AND HIGH SEVERITY
DISTRESSES WHICH PROBABLY CAUSE SOME OPERATIONAL
PROBLEMS. MAINTENANCE AND REPAIR NEEDS SHOULD
RANGE FROM ROUTINE TO RECONSTRUCTION IN THE
NEAR-TERM.

POOR PAVEMENT HAS PREDOMINANTLY MEDIUM AND HIGH SEVERITY
DISTRESSES CAUSING CONSIDERABLE MAINTENANCE AND
OPERATIONAL PROBLEMS. NEAR-TERM MAINTENANCE Z2ND
REPAIR NEEDS WILL BE INTENSIVE.

VERY POOR PAVEMENT HAS MAINLY HIGH SEVERITY DISTRESSES WHICH
CAUSE OPERATIONAL RESTRICTIONS. REPAIR NEEDS ARE
IMMEDIATE.

FAILED PAVEMENT DETERIORATION HAS PROGRESSED TO THE POINT

THAT SAFE AIRCRAFT OPERATIONS ARE NO LONGER
POSSIBLE. COMPLETE RECONSTRUCTION IS REQUIRED.

20




SECTION VII: CONVERSION FACTORS
BRITISH TO INTERNATIONAL SYSTEMS (SI) OF UNITS '

British units of measurements are used in this report and can be
converted to SI (Metric) units as follows:

TO CONVERT 10 MULTIPLY BY
L TH

inch (in) millimetre (mm) 25.400
inch (in) metre (m) 0.0254
foot (ft) metre (m) 0.305
yard (yd) metre (m) 0.915
mile (mi) kilometre (km) 1.609
AREA

square inch (in?) square millimetre §mm2) 645.2
square inch (inz) square metre {(m<) 0.0006452
square foot (ft2) square metre (m2) 0.093
square yard (yd2) square metre (m2) 0.8361
square mile (mi?2) square Kilometres (kmZ2) 2.59
acres square kilometres (km?2) 0.004046
cubic inch (in3) cubic millimetre (mm3) 16487.0
cubic foot (ft3) cubic metre (m3) 0.028
cubic yard (yd3) cubic metre (m3) 0.7646
MASS

pound (1b) kilogram (kg) 0.454
FORCE

pound (1b f) newton (n) 4.448
kip (1000 1b f) kilogram (kg) 453.6
STRESS )

pound per square inch kilo Pascals (kPa) 6.895
(psi)

MODULUS QOF SUBGRADE REACTION (K-VALUE)

pounds per square inch kilo Pascals per

per inch (psi/in) millimetre (kPa/mm) 0.2715
degrees Fahrenheit(°F)

(FO-32) degrees Celsius (°C) 579
DENSITY

pounds per cubic foot kilogram per cubic 16.052

(pounds mass)

meter (kg/m3)
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PHOTO 1: Typical patchwork on runway showing
excessive asphalt in seal coat and ungulating
AC surface.

PHQTOS 4-7: Diagonal cracks extending across
the entire taxiway. Cracks are moat likely a
result of earth movement and not aircraft
loadings. Recommend the cracks be sealed.

BHOTO 7

(e} : Tire mark in AC patch where
asphalt sealant was placed. Excessive
asphalt sealant typical in isoclated spots on
the runway.

PHOTQ 5

PHOTQ 8: Close-up of diagonal runway -rack
similar to those located on the Faraliel
Taxiway. Cracks on the runway and taxiway
are located in line, indicating subsuiface
movement .




where
essiv

amd taxiway

PHOTO 3: Longitudinal, environmenta., and
load-related cracks limited to the outer 3
paving lanes of the Parallel Taxiway. This
is common to both sides, but isolated to the
parallel between Taxiways 4 and S.

PHOTQ 9: "Pepaired" transverse cracks that
were chipped to sound material! and filled
with PCC. Pavement is spalled around the

UNITED STATES AIR FORCE

ENGINEERING & SERVICES CENTER
TYNDALL AIR FORCE BASE, FLORIDA

PHOTOGRAPHS

MARIANO MELGAR AIR BASE, LA JOYA PERY

ENGINEEN OATE ORAWING NUNBER
st rigid material. GABRIELSON NOV 88 APPENDIX D
DRAWN SCALE
LaHUE N/A SHEET_ 3 OF_4&
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Joint sealant mission
Recommend the dietr

H spall-@ joints on PCC apron.

in most of the PCC.
s be sawcut, material

removed, and replaced with new PCC.

: High severity joint spall. Joint

EHOTO 13
should be repaired like that recommended in
Photos 10 and 11.

PHOTO 16: Nonexistent joint sealant typical
of many PCC pavements.

: Intersecting PCC slab cracks
caused from excessive slab dimensions.
Recommend the cracks be sealed to minimize
moisture and debris infiltrating the
pavement.

PHOTQ 17: Evenly spaced cracks extending the
length of the apron and isolated to a row of
slabs. This type of distress is associated
with the vibration and consolidation dur:nz
conatruction. Recommerd the cracks be
cleaned and sealed.

L
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{
EHOTO 12: Excessively wide joint with no
joint sealant.
cracks Spalled transverse joints which
sions. may be a caused from incompressibles
2 mIpiELISS prohtbiting slab movement resulting in joint
the spalls.
UNITED STATES AIR FORCE
ENGINEERING & SERVICES CENTER
TYNDALL AIR FORCE BASE, FLORIDA
PHOTOGRAPHS
xtendirg the PHOTQ 18: LaJoya Air Base pavements.
to A row of MARIANO MELGAR AIR BASE, LA JOYA PERU ;
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SUMMARY OF ALLOWABLE GROSS LOADS IN BRITISH UNITS
PASS PAVEMENT CAPACITY IN KIPS
FEAT. INTENSITY FOR AIRCRAFT GROQUP INDEX NUMBERS
LEVEL | 2 3 4 5 6 7 8 9 10 1 12 13
b¢ + . + + + + + . + . . . .
POLlA 11 . + + + + + + . + . « |« .
IIY + + + + + + + . + . + . S
1v + + + + + + + + . 3 . + .
I + + + . + + + + * . . . .
PO2C 11 + + + + + + + + + . + . +
Iy + + + . . + + + + . . . .
Iv + + + . + + + + ¢ + . +
I + + + + + + + + B . 4 .
RO3C I + + + + + + + + + + + + +
11t + + + + + + + + + . + « +
1V + + + + + + + + + + + + +
I + + 107 + + + + + 440 + + + 10
RO4A 11 + + + + + + + + + + + + 4r0
I11 + + + . + + + + . 3 + + s
v + . . + + + + + + . . . +
I + + + + + + + + 4131 . + * 43
TO1A 11 + + + + + + + + 45R + + + &7k
II1 + + + + + + + + + + + + +
1v + + + + + + + + + + + + +
b4 + + + + + + + + + + + * +
TO2A I1 + + + + + + + + + . + + .
I11] + + + + + + + + . + + + +
IV + + +* + + + + + + + . + +
1 + + 102 . + + + + 151 3 . + 340
TO3A 11 + + 113 . + . . + 170 . . Y 3ny
111 + * + + + + + + 407 * + + 435
Iv + . + + + + + + 70 + + + +
1 + + + + + + + + 479 + + + &6
T0eC II + + + + + + + + + + + + .
111 + + + + + + + + + . 4 + +
1v + + + + + + + + + + . + +
1 + + + . + + + + 427 + 4+ + LA
T0SC 11 . + . + + . + . 454 . . + A
IIl + + + + + + + + + . + + +
1v + + + + + + + + + . + + +
1 + + + + + + + + 427 + + + 418
TQ6C 11 + + + + + + + + 454 3 + + 454
11! . + . + + + + + + . * * 4
Iv + . . + + + 4 . + . + + .
bs + * + +* + + + + ] + + + Len
To7C I1 . + + . + . + + . . + + .
I1t + + + + + . + + + . + + .
Iv + . + + + + ¢ + + . + S +
1 + 56 88 + + Top + 113 | 293 . 500 | 632 | 20n
TO8A 11 + 63 95 + + + + + 304 . 537 | €71 312
I11 + . 102 . + . + . 332 . . 716 | 1en
1V + + 1151 + + LJ?&J . J ‘L » &1

el
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SUMMARY OF ALLOWABLE GROSS LOADS IN BRITISH UNITS

PASS PAVEMENT CAPACITY IN KIPS
FEAT. INTENSITY FOR AIRCRAFT GROUP INDEX NUMBERS
LEVEL ] 2 3 4 5 6 7 8 9 10 " 12 I3
1 + * + * + + + + 450 + + + 440
T09C 11 + + + + + + . + 7R . + + 4R
111 + + + + + . + + + . + . +
v + + + . + . + + . . . + +
I + + + + + . + + + + . + .
T10C Il + + + + + + + + + + + + +
111 + * + + + + + + + . + + +
Iv + + + + + + + + + + + + 4
1 + + 167 ! + + + + + 169 + + + k¥4
T11A 11 + + 119 + + + + + 2190 . + . 401
111 + + + + + + + + 4?29 + + + 458
1V + + + . . + + + . + + + +
1 + * + + + + + + + (3 + + +
T12C 11 * + . + + + + + + + + + +
111 + * + + + + + + + + + - +
v + . . . + + + + + . + + +
1 + + + + + + + + + + + + +
T13cC 11 + . + . + . + . + . + . +
111 + + + + + + + + + + + + +
v + . + + + + + + + + + 4 +
I + ¢ 16 + + + 164 + 35n . + + 2ap |
T14A 11 + * 112 . + * + + 4064 + . - 371
11! * + + + + + + + + * + + +
1v + * + + * + * + + + ¢ + +
I ¢ + 85 + i + lol + 352 + ¢ + 297
T15A 11 + ¢ 111 L4 + + + + LL . + + 37N
111! + + + + + + + + + + + ) -
v + + + + + + + + + * + + +
1 ¢ + 82 + . 165 | 153 + 321 . + + 2%
AOlR 11 ¢ + 106 + + + + + 365 + + + e
111! - . + + + + + + 447 + + + 612
1v + + + + + + + + + * ¢ + +
I . ¢ 80 + + 143 151 + 316 + ¢ + 242
AO28 II + + 108 . + + . + 3h1 + . + 311
111 + . + + + + + + 4465 . + . 414
Iv + . + + + + + + + . + . *
b + 64 70 + + 126 133 318 201 + 5A1 778 2246
AO38 11 * . Q2 . + + 150 + 3r% + + + 27¢
117 + + 112 + + + + + 401 + . * 374
1v . + + + + + + + + + + + .
1 + ¢ 100 + + + + + 398 + + + 31a
AO4B 1! + + + * + + + + 461 + + + 4Ch
I1? + + + + + + + + + + + + +
Iv + + + + + + + + + + + + +
b 56 b4 50 + 86 04 100 266 240 6% Y 653 [
A058 Il + 59 66 + 106 113 120 310 274 711 + + 220
I11 + + 80 ¢ + + 159 + 345 + + + 302
1V L 3 112 + + 470 . + + ha!
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SUMMARY OF ALLOWABLE GROSS LOADS IN METRIC UNITS

PASS PAVEMENT CAPACITY IN KILOGRAMS x 1000
FEAT. INTENSITY FOR AIRCRAFT GROUP INDEX NUMBERS
LEVEL ! 2 3 4 5 6 7 8 9 10 L 12 13
I + + + . + . . + . . + + .
RO1A 11 + + + + + + . + * . e .
IIX + + + + + + + + + . . + .
1v + + + . + + + + + . + + .
I + * + + + + + + + + + + .
Po2C 11 + + + + + + + + + + + . -
IIX + + + + + + + + + + + + +
v + + + + + + + . + . + + +
1 + + + + + . + + . . . . +
PO3C I} + + + + + + + . + . + . +
1994 + + + + + + + + + + + + +
1v + + + + + + + + + . + + +
I + + 48 * + + + + 199 ¢ + + 167
RO4A 11 + + + + + + + + + . + + 217
IIl + + + + + + + + + . + + +
iv + + + + + + + + + + + * .
1 + + + + + + + + 195 + + * 108
TO1A 11 3 + * * + + + + 207 . + + 216
111 + * + + + + + + + + + . +
IV + + + + + + + + + . + + .
1 + + + + + + + + + + + . .
T0o2A 11 + + + + + + + + 4 . + + +
111 + + + + + + + + + + + + +
Iv + + + + + + + + + . + + +
1 + + 46 + + + + + 159 . + + 15n
TO3A 11 + + 51 + + + + + 167 + . . 172
Il! + + + + + + + + 1Ry + + + 107
1V + + + + + + + 4+ 211 * + Y +
1 + + + + + + + + 217 + + + 21?2
T04C 11 + + + + + + + + + + . . .
Il + + + + + + + + + + + + +
1v + + + + + + + + + + + + +
1 + + + + + + + + 193 + + + 189
T05C 11 + + + . + . + + 20hA . + + 204
11X + + + + + + + + + + + + .
1v . + + + + + + + + + + + .
I + + + 3 + + + + 193 + + + 1 RQ
T06C II * * . + + + + + 206 + + S 204
111 + + + . + . + + . * . + +
1v + . + + + ‘. + + . . . . -
1 + + . + + + + + 217 + . . 212
T07C Il + . + + + . + + + + + + +
I11 + + + + + . . + + . . . .
1v + + + + + + + + + + Y +
1 + 25 39 + + &7 s 1642 ) 1133 . 227 | 286 | 11
Tosa 11 + 28 3 + + + + 134 . 263 [ 304 | 14
8 B + + 46 + + + . + 150 ¢ . 334} 1un
1V . . 52 . + 170 . . . 1HA




SUMMARY OF ALLOWABLE GROSS LOADS IN MET