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EXECUTIVE SUMMARY

1. At 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
17/35 and the Parallel Taxiway are essentially 3-lay'ered
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 d0OD 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. Significant 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 A01B 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 Propeztv Data: Physical
properties of each pavement feature are
tabulated. Included are feature dimensions,
material types, thicknesses of layers, and
engineering properties.
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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: Included 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.

1. La oya 2 Pisco

2....... ..22



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. CONDITION RATINGS

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
examo Ie, 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. LABORATORY 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.
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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.

4



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) supporting 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 GROSS LOADS

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 outlines 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 TOA 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 T01A before the pavement fails.
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D. PAVEMENT CLASSIFICATION NUMBER

The International Civil Aviation Organization (ICAO) has
developed and adoptid 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 Z 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 c 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

9



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 Parallel
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 soil 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 across 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
reappear, 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 ft 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 ft 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.

1. 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). In 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 T04A). Only 2 inches
of AC protects the base coursa 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 all 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.

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

2. PISCO 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 FCC
pavements. Recommend a major joint sealant replacement project
be implemented. Recommend the sealant be a hot-pour asphalt
sealant.

c. Most PCC slabs on Feature T1OA 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 includ3 Features T04A,
A01B, and A02B. Recommend these pavements be structurally
enhanced, and/or replaced, and the AGL tables consulted prior
to loading these pavements.

17



SECTION VI: GLOSSARY

Allowable Gross Load (AGL) - The maximum aircraft load that can
be supported by a pavement feature for a particular number of
passes.

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

Compacted Subarade - 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.

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

Tvoe A Traffic Areas - 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.

Type 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.
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Tye C Traffic Areas - 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

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 AhD
OPERATIONAL PROBLEMS. NEAR-TERM MAINTENANCE AND
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.
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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 MULTIILXY-

LENGTH
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 (in2 ) square millimetre (mm2 ) 645.2
square inch (in2 ) square metre (m) 0.0006452
square foot (ft2 ) square metre (m2 ) 0.093
square yard (yd2 ) square metre (m2 ) 0.8361
square mile (mi2 ) square kilometres (km2 ) 2.59
acres square kilometres (km2 ) 0.004046

VOLUME
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 (Ib) kilogram (kg) 0.454

FORCE
pound (lb f) newton (n) 4.448
kip (1000 lb f) kilogram (kg) 453.6

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

MODULUS OF 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) 5/9

pounds per cubic foot kilogram per cubic 16.052
(pounds mass) meter (kg/m 3 )
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CBR SOIL STRENGTH PROFILE, RUNWASY 17L/35R SOS 5IL STPEN.O P. JU

LAJOTG AS, PERU v

-BASE

.SUBGRADE

RUNWAY STATIONS ' - TAXIWAY Sl

A '~A TA5 70 TT 79

LEGEN

' A FEA rUNE L6IEGNA T30nSEE NllTI

'3IC PAVEMENT THICNESS IN INCHES A TYEE

TYPE OF Era TURE
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TYPE TRAFFTC AREA (SEE NOTE 2; NOTES
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8P-8 TYPE TRA FE.C FEATURE FOR 01,EN TEA CUR!

- _C TYPE rRAFEC 2 TRAFFIC AREA DESTONA TION A

3 TEA TURF OESC.TA AONS CO 0'

-. CHANGE IN FEATURE DESIGNATON FROMPREVEbBS REPORTS ANUD

PCC PORTLAND CEMENT CONCRETE
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CBR SOIL STRENGTH PROFILE, PARALLEL TArIWAY
LAJOYA AB, PERU

- BASE

SUBGRADE

-'< TAXIWAY STATIONS "It

122 PCC

NO TE Sc

V~A~ AA8A

• r*A~ C REAOESGN4rtOS AE SSEDON F5A A-6. HAAER

2 IPC 2PC SC

I FEA rURE DESTONA 905N D NOTS TYPE PON FEATR NIJWER op

:i , : , , ,804 PREl vIOIS REPORT S ANDO DRAeWINGS

UNITED STATES AIR FORGE
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.... ~lr TYNDALL AIR FORCE BASE, FLORIDA

AIRFIELD LAYOUT PLAN

MARIANO MELGAR AIR EASE, LA JOY&APEEU

GAEEII.SON NOR SE APPENGIE A

SANTIAGO GRAPHIC SHEET-I OPI2-
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AIRCRAFT SHELTER
AREA

CHECK PAD

WEST APRON

IT W

NE LO P AD

EAST
APRO.

UNITED S TA TES AIR FORCE

________________ENGINEERING & SERVIES CENTER
TYNDALL AIR FORCE BASE, FLORIDA

AIRFIELD DESIGNATIONS

MIARO M-LAR AIR BASE. LA JOTA PER

LaHUIE ... GRAPHIC 1IREETKOP..L
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4 25 AC

4 C3 '5AC

4 AC 4 '

44

525 AC 4 / / 7 / ac

c 5 75

5 --

LEGEN

7 5 AC 85 ,

-CORE LOCAT"ON ,A

TYPE PAVEMENT AN
CONCRETE FOR PC,



t

3 5 4

12 -CC FCC ,6

5 1'C U72,

'2 5C 45)549

7 5 FCC ( 561)

2 (CC (620)

LEGN

75 AC SS. DCC (576)

CORE LOCATION, PAVEMENT THICKNESS IN INCHES,
TyVPE PAVEMENT. AMD) FLEXURAL STRENGTH OF
CONCRETE FOR DCC CORES.

zAW

UNITED S TA TES AIR FORCE

ENGINEERING & SERVICES CENTER
TYNDALL AIR FORCE BASE, FLORIDA

CORE LOCATIONS
MARIANO MELGAR AIR BASE. LA JOVA PERU

G....1110 IMII C.....

L.HUE 11GL'RAPIC 111141T k1OF.L.
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LEGEND

- EXCELLENT

VERY GOOD

M3 GOOD
lFAIR

W NOT EVALUATED

UNITED STATES AIR FORCE

ENGINEERING & SERVICES CENTER
", Wi TYNDALL AIR FORCE BASE, FLORIDA

CONDITION SURVEY

MARIANO MELGAR AIR BASE. LA JOYA PERU

GARRIEL&OH ROY ARO APPEROIX 0

LAHUE GRAPHIC SMEAT DEO-
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LEGEND

A3 P.OTOGRAPh LOCA rN, DCECTI0KN AND NIUNER

UNITED STATES AIR FORCE

__________________ . ENGINEERING & SERVICES CENTER
i TYNDALL AIR FORCE BASE, FLORIDA

PHOTOGRAPH LOCATIONS

MARIANO MELGAR AIR BASE, LA JOYA PERU....... I ... 1.... ......GARRIELSON ROY III APPENDIX O

ItIIUE GRAPHIC SCEET 2- O.
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PHOTO1: Typical patchwork on runway showing EPTO 2 Tiretmark in.AC patc her

A srfac aphalt sealant typical in isolated soso
the runway.

th ntir .. a..iway. Cracks ere eat Ikely

resuit of earth movement and not airoreft
lcadinqg. Recomend the cracks he soaisd.

N.

E.IIDIQ IT pi~ :t Clone-op of diagcnaI runway -tO1k
aiart thce loc 'ated on t he rarall
Taoioay. Crecks cn the inesy and t-nn
are located in line, indicating ncbCsulfac
en....ent.



oler PHOTO St Lonqiual, enoironmenta., and
esreload-rel.a-t raks limited to the 0 ter 3red SP-1pavinq laes of the Parallel Taxiway. This

to _70'o to both sides, bot isolated to the
Parllel between Taxiways 4 aod S.

PHT

UNTDSAE I OC

N ITEA STTE AIR FORCEFLRD

PHOTOGRAPHS

Ir to~I 9 ~ nPp re"tsvrs Mrcstv ARIANO MELOAN AIR BASE, LA JOYA PERU
were rhipped tosud etr tl I i Ied _____'________I_____________'___
it h "cc Paaneent is spelle.d ernund the ....ee asn. e a ... 1.

qdeer a1lURESO NOV go APPENDIX 0

Le HUE MIA ISMEET-L OF -.L
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PHOTOS 10 & 11 Spalled Joints on PCC apron.
Joint sealant missiong in most of the PCC.
Recommend the distremmm be mawcut, material
removed, and replaced with new PCC.

T13 H' h severity Joint spal. Joint PHOTO 1: Intersecting PCC slab cracks

mhould ha repaired lik that recom-ended in caused from eacess ie slab disensions.
Photos 10 an 11. hecomend the cracks he sealed to iniioe

moisture and debris infiltrating the
pavement.

f Igg : N.oneoistent Joint sealant typical PHOOQ1: Evenly spaced cracks extending th,of many PCc pavements. length of the apron and isolated t, n ro I 'I
sabs. This type of distress is a
with the vibration and consolidation du-n-
construction. Recomnerd the cracks be
cleaned and sealed.



PHQTOJ: Excessively wide joint with no
joint sealant-

PrackH 1[QI : Spelled transverse joints which
axons. may be a caused from incompreas bles

prohibiting slab movement resulting in joint
the spal IS.

UNITED STATES AIR FORCE
ENGINEERING & SERVICES CENTER
TYNDALL AIR FORCE BASE, FLORIDA

PHOTOGRAPHS
atnri,:q PHOT P 18: LaJoya Air Base pavements
to atr~a * MARIANO MELGAR AIR BASE. LA JOYA PERU

int ABRIELEON Nov S9 APPENDIX D
LaHUE I N/A DSHEET

-
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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 I 2 3 4 5 6 7 8 9 10 II 12 13

1 + + 4 + + + + + + + + +.

01A II + + + + + + + + +

+I + + 4 + + + + + +. 4

IV 4 4 4 + + 4 + + + 4

I 4+ + + 4 + + + +. 4 4 

POZC II + + + + + + + + + + + •

III + 4 4 + + + + + 4 + + 4 +
IV • 4- 4 4 • • 4 .

R CI!+ + + + + + + + + + + +
I+ + + + + + + + + + + 4

P0CI + + +0 + + + + + +0 + + + OROI II + + + + + + + + + + +

IV + + + + + + + 4 + + + +

I + 107 + + + 4 440 4 + 4 36

R04AT + + + + + + + + + 4 4 4P0

I I I 4++4 + + + + +
I V + + + • • • + + .

I + + + + + + + + 411 + + + -41

TOA II + + + + + + + 4 5 + 4 47A

III + + + + + + + • + + 4 4

IV • 4 + + + + + 4 + + 4 4 4

+ + +0 + + + + + +9 + +
TOA II 4 4 + + + + + 4 + + 4 3

III + + + + 4 + + + +7 + 4 + 4

IV + 4 4 • 4 • 4 4 40 + + +

I + + 102 + + + + 351 + 34 n&e

T03A TI + + 113 + + + + + 370 + 4 3ft
III + + 4 + + + + 40 + + + 435

IV 4 + + + + + + 470 + + +

I 4 + + + + + 4 4 47 + + 4hf

T04C II 4 + + + + + 4 + 4 + + +

III + + + + + + + + + 4 4 4
IV • + + + + + + + + 4

I + + + + + 477 + + + 41A

TO5C II 4 + + + + + + 4F4 + • + 494

III 4 + + + + + 4 + + + 4 4

IV 4 4 4 + + + 4 + 4 • 4 4 4

I + + + + + + + 427 + + 4 1I8

T06C II + + + + + + + + .44 4. + ,4

III + + + + + + + + + + + 4

IV + + + + + 4 + + + 4 4

-I + + 4+ 470 +. + 4 Lf.

T07C II + + + + + + 4 + .

III + + + + + + + + 4 4+

IV + +. + + + + 4 +

I + 56 88 + + 4, + 311 2Q3 + 1100 3Z 2on
TOSA II 6 63 95 . + + + 4 300S + 537 6'71 312

III + 1011 0 + + + + 337 4 4 736 3'4'
IV• 115 + + 4,• ' 376 + 4 + 411LAJOYA

F-i



SUMMARY OF ALLOWABLE GROSS LOADS IN BRITISH UNITS
PASS PAVEMENT CAPACITY IN KIPS

FEAT. INTENSITY FOR AIRCRAFT GROUP INDEX NUMBERS
LEVEL I 2 1 3 4 5 6 7 8 9 10 II 12 15

+ + + 4 • + 450 + 4 + 440

T09C II + + + + 4 47Q + + + 47A

III + 4 + 4 + + + + + + 4 4 +

IV 4 + + 4 4 4 + 4 + + +

+ + + + + + + 4 + 4 4

TIOC II + + + + + + + + + 4 4

III + 4 + + + + + + + + + +

IV + + + + + + + +

I (7 4 I + + + + 3QOr + + 3j--7

T11A II + + +4 390 + + + 401

III + + + 4+ 4+Q + 4 + 458

IV + + + + + + + +

I + + + + 4 4 + + + + + + .

II I 4 + + + + + + + 4 4 + 4 +

IV + + 4 4 4 4 4 4 4

I + + + + + + + + +

T13C 11 + + + + + + +

III + + + + +4

IV + + + * + + + + +

I •06 + + + 164 - 35n + + + 2Q?

T14A II +I 112 64 4 +0 4 + + 37

III + + + + + + 4 + +

IV + • + + + + + • 4 4 • * 4

I + + 85 + * lo3 * 352 + + + 2Q7

T15A II + + 111 + + + + + 4MR # + + 371

III + + + I ++l + + + + + • €

I V + + + + 4 4

I + + 2 + * 14 . 153 + 321 * 4 4 25

ACIA II + + 1C + + + + 4 365 + + + 31f

11 + + + + + + 447 + + + 414

IV 4 + + + + + + + + 4 4 +

I - + 80 + 4 143 151 + 316 4 4 4 252
A02R II + + 105 + + + + • 361 + 4 + 31"

III + + + + + + + 4 445 + 4 + 41'

IV 4 + + + 4 + + 4 4 + + + +

I + b4 70 + + 1N 133 319 231 5)11 778 Z;'.

A038 II + + q2 + + + 1.n + 3;c + + + 270

III 4 1112 + 4 + 401 + + + 374

I V + 4 4+ + + + + +

I + 4 100 + + + 3q8 + + 4 31P

AO4B II + + + 4 + + 461 + + + 4CA

III + + + + + + + + + + + +

IV • 4 • + + + + + 4 + 4 4

I b 44 0 + 80 04 100 266 240 631 4P6 653 A

AOSB III + 5' 66 + 106 113 120 310 2)70 711 4 4 22M

I+l + * 90 + + + 15Q + 345 4 4 4 302

IV * + 112 + + + + 471 41 4 441

LAJOYA
F-2



SUMMARY OF ALLOWABLE GROSS LOADS IN METRIC UNITS
PASS PAVEMENT CAPACITY IN KILOGRAMS x 1000

FEAT. INTENSITY FOR AIRCRAFT GROUP INDEX NUMBERS

LEVEL I 2 3 4 5 6 7 8 9 10 II 12 13

1 + + + + + . + + 4 + I +I

RO1A II + + +. + *+ + + + ++

III + + + + + + + + + + 4 +

IV + + + + ++

I+ + + + + + + + +.

Pozc II + + + + + + + + + + + + +

III + + + + + + + +. + + +

IV 4. + + + + 4 + I + + + +

I 4 + 4 4- + + + + + 

P03C II + * + + + + + +

I+I + + + 

IV 4. + + + + +

I + + 4R + + + + + 1qQ + 4 167

P 4A II + + + + + + + +4. + + + 21'

III + . + + + + + + + + 4 + 4

IV + + + + + +- + + + + + + +

I + + + + + +. + + 195 + + • 1°

TOA II + + + + + + + + 207 + + • 216

III + + + +. + + + + + 4. + +

IV + 4. 4. 4 +. +. +. +. +. . I .

I + + + + + + + + + + + +

TOZA II + + + + + + + + + + 4 4

iII + + + + + + + • + +

IV + + 4 4 + + + + +. 4 4 4

I + + 46 + + + + + 150 + + + 1'

TO3A II + + 51 + + + + + 167 + + + 172

III + + + + + + + + IR4 + + 4 1q"

IV 4 + + + + + + 211 $. + + +

I + + + + + + + 4 217 + + + 21?

T04C I I + + + + + + + + + + + + +

III + + + + + + + + + + 4 + +

IV + + + + + + + + + + + + 4

I + + + + + + + 4 lq 3 + + + 18 o

'ros II + + + + + + + + 20. " + 20f,

III + + + 4 + + + + + + + + +

IV + + + + + + + + + + + 4 .

I + + + + + + + + 1Q3 + + + 1 AQ

t06C II # + + + + + + + 206 + + + . 20

III + + + + + • + + + .+ + •

IV + + + + + + + 4 + + € 4.

I + + + + + + + 4 217 + + 4. 21?

T07C I I + + + + + + + + + + • + +

III + + .+ + + + +. + +

IV + + + + + + + 4

I + 25 3Q + + 67 * 142 113 • 2?' 286 111

TO8A II + z8 43 + + + + + 13A + ?243 30' 14!

III ' 4 46 + +. + + 150 + + 334 15q

IV +. 52 + + - + 170 + 1 o"'

LAJOYA
F-3



SUMMARY OF ALLOWABLE GROSS LOADS IN METRIC UNITS
PASS PAVEMENT CAPACITY IN KILOGRAMS x 1000

FEAT. INTENSITY FOR AIRCRAFT GROUP INDEX NUMBERS

LEVEL I 2 / 3 4 5 6 7 8 9 10 II 12 13

I + .. + +. + + 104 + + + 1-r

T09C II + 4 ++ 4 + 4 4 217 + 4 4 21'

II! +. + + + + + +. + + +

IV + +. + +. +. 4 ' + 4 4. + + +

I + + + + + + + + +

TIOC I I + + + + + + + + + +

III + + + + + + + 4 +

IV + + 4 + . 4. + . . +

I 48 + + + + 4 lh7 4. + + 1Ai

T1lA II + + 54 + + + + * 77 +. + + IP2

II+ + + I .+ 4 + + 194 + + + 2t"'F
V + + + + + + + + + + +

I+ + + + + +

TIZC II + + + + + + + + + + +

III + + + + + + + + 4 4 +

I V 4 . + + + 4 4 4 + + 4"

I13C I I + + + + 4 4 " + + 4 4 *

III + + + + + +

I V 4 + + + + + 4 +.

I + + 39 * 4 + 74 + 15q + + 4 13?

T14A 11 + + 50 + +l + + + JI

Ill€ * € + € + + +

IV + + + + + + +

I + + 30 + + + 74 +. 137

T15A II 4 + 0 + 4 + 4. lAS & 4 + 16'

III + + + + + + + +

IV + 4. + + + + +. +.

I + 37 4.n + 14 4 4. 11

A015 II + 48 + + 4 4 165 + + + 141

III + + + 4. + * 4 202 4 4 4 1 '
IV + + + + € 4 4 € € 4. 4 4

I + 4 36 + + 64 en + 143 . + + 114

A028 II + + 47 + + + 4 i63 + + 4 1'.;

II! + + + + + + + + 20 + + 4 is8'

IV + + + 4 + + + 4 + + +. + +

I + 29 31 + 57 60 144 12Q + 23 353 01.

A036 II + + 41J + + + 72 + 147 + + + 126

I+ + 0 + + + + + 1 $42 + + + Ln

IV + + +l + + + + + + + + + +

I + + 45 1 + + + + 4 1 o + + + 144

A04B II + + + + + + + 4 201) + 4 + 1

III + + + + + + + + + +

IV + + + + + 4 + + + + + + +

1 25 1e 22 + 39 42 45 170 10R 274 720 2Q6 A

A058 II + 26 29 + 4A 51 54 140 125 322 + + no

III + + 36 4 4 + "?2 " 15, + + + 13"

IV + 50 4 4 + -1 4 17 + 4 4 2t
'n

LAJOYA
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PAVEMENT CLASSIFICATION NUMBERS (PCN)

BASED ON 50.000 PASSES OF GROUP INDEX 9 AIRCRAFT

LAJOYA AIR BASE PERU

FEATURE PCN
R01A 104/F/A/X/;T

R02C 162/F/A/X/T

R03C 162/F/A/X/T

R04A 100/R/A/X/T

T01A 88/F/A/X/T

T02A 119/F/A/X/T

T03A 70/F/A/X/T

T04C 99/F/A/X/T

T05C 87/F/A/X/T

T06C 87/F/A/X/T

T07C 99/F/A/X/T

Tt;8A 56/F/A/X/T

T09C 92/F/A/X/T

T10C 162/F/A/X/T

T11A 74/F/A/X/T

T12C 105/F/A/X/T

T13C 105/F/A/X/T

T14A 77/R/A/X/T

T15A 79/R/A/X/T

A01B 76/R/B/X/T

A02B 75/R/B/X/T

A03B 60/R/A/X/T

A04B 89/R/A/X,/T

A05B 50/R/A/X/T

F-5



AIRCRAFT GROUP INDEX

LIGHT LOAD MEDIUM LOAD HEAVY LOAD
2 3 4 5 6 7 S L 10 1i 12 s

A-37 A-? *F-III C-130 C-7 737 *727 707 C-141 C-5 OC-10 747 9-52

C-It A-1O FB-III %C-9 *T-43 C-22 *E-3 *8-I DCIO * E-4

C-21 F-4 DC9- C-135 B-757 LIOII VC-25
OC-23 F-5 C-140 C-135 C-I

T-37 *F-15 VC-137
F-16 DC-S
F-IOX EC-I 8
T-33 A-300

T-38 8-767
T-39

OV-IO
C-20

i!CONTROLLING AIRCRAFT

GROSS WEIGHT LIMITS FOR AIRCRAFT GROUPS1 1 2 1 3 1 4 1 5 1 4 1 7 j f o _I ,o10 "if
PAVEMENT CAPACITY IN KIPS

LOWEST POSSIBLE
GROSS WEIGHT 5 7 49 69 22 I 92 60 150 325 240 334 rO0

NIGHEST POSSI ODLE - 9 5 40
GPOSS WEIGBt 25 81 114 175 121 125 210 400 477 840 590 650 466
_________ POSIL _PAVEMENT CAPACITY IN KILOGRAMS x 1000
LOWEST POSSIBLE1 ___ ___ __ ___

GROSS WEIGHT 2 3 22 31 10 26 42 27 16 147F 109 151 02
HKWI4ST POSSIBLE -6 31 2GROSS WEIGHT II 371 52 79 55 157 95 161 216 361 267 365 221

PASS INTENSITY LEVEL1 1 2 1 3 4 1 5 1 6 1 7 1 8 9 10 ,o , 1, 1"3

I 300000 PASSES 50,000 PASSES 15000 PASSES

U 11 50,000 PASSES 15,000 PASSES 3,000 PASSES

uJ 15.000 PASSES 3,000 PASSES 500 PASSES.J

7 I " 3.000 PASSES 500 PASSES 100 PAWES

as AE9EINXCE TO Tol AL&LOWALE OBOES LOAD (AGL) TABLE.
A 0080108 Ranel D040Ia O* peI gross weight f say a*rcaft

witM o e10o t aeo #r0 AOL of te ermeont. Paement
e*e0 a01 Odp~ft weu

'  
OH, e0e~o 008c Iola.eial IOawoI

* ooles so 6- real06 iedMU . AOL of Rho *oew.nt exOeeds
too rees 0408waft w 4OW#1 Of wf ateMl do she *pe ,.

passSIR $or#BN hirele x hd IfO Iom wood wt lo Oo lube¢IeO81oe M oas 1. 00101 00 1" 0SAINW1 8064V41610 #000#8 during fog
f,,,.., period. UNI7ED STATES AIR FORCE

ENGINEERING & SERVICES CENTER
TYNDLL AIR FORCE BASE, FLORIDA

RELATED DATA

106.13 OAT@ Solawme Us MUMOilE

N/A NOV of APPINDIX S
941"ll 9CAL4

L. BASTIAN N/A NUIDT-!- O1. .
G-1



LA JOYA, PERU

TOPOGRAPHY

La Joys is located 24 miles inland from the South Pacific Ocean
in a desert environment. Mountains lie 20 miles to the n6rth
through south southeast. The elevations range from 12,000 feet
in the north to 5,000 feet in the southeast.

VISIBILITY

There are no significant restrictions to visibility.

SEVERE WEATHER

As La Joya is located in southern Peru there is no significant
weather. La Joys has a mean annual precipitation rate of less
than 10 inches.

APPROVED FOR PUBLIC RELEASE,
DISTRIBUTION IS UNLIMITED
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LEGEND O AESB

A B 85

A 5 T S N TPE

T I A

4 AC A?

I A APTF

4 AC 2 TAC

LEGEND

A FEA TURE DESIGNA TION (SEE NOTE I)

PAVEMENT THICKNESS IN INCHES & TYPE

TYPE OF FEATURE NOTES
R - RUJNWAY 1. FEATUlRE DESIGNATION DENO TES TYPE OF FEA TURE. NUMBER OF

T - TAXI WAYV FEATURE FOR GIVEN FEATURE TYPE AND TYPE TRAFFIC AREA.

A - APRON 2. TRAFFIC AREA DESIGNATIONS ARE BASED ON AFM 88- 6. CHAPTP

3. FEA TURE DESIGNA TIONS DO NOT CORRESPOND WITH THOSE
TYPE TRAFFIC AREA (SEE NOTE 2) FROM PREVIOUS REPORTS AND DRAWINGS.SA

A - A TYPE TRAFFIC

8 -B8 TYPE TRAFFIC

C - C TYPE TRAFFIC

....CHANGE IN FEA TURE DESIGNA TION FEETS

PCC PORTLAND CEMENT CONCRETE METERS

A C ASPHAL TIC CONCRETE



A 4 8 15 c

58 PCC

T 12 A

T 5E CP AND TYA TF 6 A

"IONS 2R AASE 2N AAM 88 - .CPER
uO NOT CORESPON WITHTHTA

71 PCC

)4 3CRC R5l A

45 AC 45AC '2 LP~c

ENO TES TYPE OF FEATURE, NUMBER OF
ITURE TY'PE AND TYPE TRAFFIC AREA.

IONS ARE BASED ON AFMf 88 - 6. CHAPTER 1.

DO NO r CORRESPONO WITH THOSE

S AND DRAWINGS. UNITED STATES AIR FORCEENGINEERING & SERVICES CENTER
TYNDALL AIR FORCE BASE, FLORIDA
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7 75 PCC 15921

8PCC ,6 2 8 2' C 5-48: 6 75 PCC(454) 12 -CC (562)

2 75 AC 31 5 AC 5 CC 564

55 C 6 AC04 47A/P49 45SC25PCE
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"" CORE LOCA TION. PAVEMENT THICKNESS WNINCHES.
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POO1-:Pavea.nt overloading is
Indicated by alligator crachs, block cracks,
and dpresos Ths ar coeo In ' ' the
inn ersec.tbon of the Parallel Teolcoy and the
apron. Recosisend this area he replaced.

QT9TQA FqlQiQ_ Severel y spal led joint tint
patched w t h AC. -~ T 1nt Sho-, 1

nd repaired W1th rigId narerf:

tyr~~~~P(11f I):caS ~ lt l{Q.l La, IV t.;n 3- If f- -:
IC~nrtdn the apron t nn Thns ,hal at t,,, mtersL-n ft th, iC.

ia i hould b. replacd. and AC ta--)a.
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Ei Q AC dpe,,, whca11 pfl~ 1: Pothole shown at the inte-sellct
e* atI p, .Cd ass a Ia orcacking and of the AC taxlvaY and the PCC apron.

p t em fan a oads.

PRM 13f: Cracks Earnd where loints should p110CC 1j: Extraee, iht rsses
have bees cut to cotrol the cracking typical xcthe cp-r
Raeccmsnd the cracks be cleaned and sealed.

lJQTkk Pxefs~m ap crackiung ca..sed f, alOTy 17: Nonaxistent In-t 1-111ft -yr!it
over-finishin and possible, uncstrorled tti-u1tcut the PCC ,ea tures



a ire-Set io fljlQJZ Typical longitudinal cracks
extonding the Int ir length oftearon.
Recoteend the cracka be clearedthend'salo1.d.

ldIQ %J~Shyt tntnd slobs typical accrono

4 UNITED STATES AIR FORCE

ENGINEERING & SERVICES CENTER
TYNDALL AIR FORCE BASE. FLORIDA

PHOTOGRAPHS
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Covoiltant, TSit Ralph Crompton. Tean GABRIELSON NOV 89 APNI
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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 I 2 3 4 5 6 7 8 9 10 II 12 13

I 60 34 A 13) n6 87 103 1PI 170 513 ?b,) 37) A

POIA II + 39 55 14n 13 )6 112 190 17) 570 316 406 In4

III + 43 59 163 103 !Og i2f 209 1Q7 617 360 45? 211

IV " 52 68 + + . 2 241 2 
n  

A . 434 547 2!4

+ 67 89 4 * + 311 5 1 6 713 3nO

POZc II + + 102 + + + + + 340 * + 779 3I

III + + 114 + + + + + 382 + + +

IV + + + + + + + + 460 + + 4 4

I 59 f7 54 + Q0 '36 103 2-O 232 620 4b5 67c A

R03C II + 60 67 + 104 110 i15 2Q
?  2(2 737 I0 734 2(4

III 4 + 7Q + + 137 144 + 306 + + + '67

IV + + 100 + + + + 4 391 & + +

I 4 42 58 163 105 107 124 215 202 6o4 344 451 108

RO4C II + 49 66 + + 118 136 30 217 6!) 7 70 4P0 21A

II + 56 72 + + 137 155 255 241 733 443 556 2-3

IV 4 + 06 + + + + 307 7 7 557 705 31'

I + 62 67 + i0o I16 123 220 5 74? 78 713 2l

ROSA I I 4 + 84 + + 135 144 + 200 + + +

III + + 98 + + + 175 + 347 + + + 3?'

IV + + + + + 4 + + 426 + + 41I

I 52 29 A 121 71 7C 90 15' 14a 537 252 3'L' h

T01A II 57 34 A 1?3 30 03 0"7 1 2 6 I-, 51 '74 353 A

III U 3 51 142 90 05 1C 1P2 171 516 313 393 10%

IV 4 46 59 164 100 116 172 0' 1 '4 5A I1 377 475 ?21

I+ 44 b4 + + I14 135 235 222 760 377 404 22n

TOZA II + 50 71 + + 125 146 2
"
4 234 7')O 412 53u 241

III + 5b 77 + + 14s 164 273 257 + 470 50 275

IV + 61 89 + + + + 314 207 + f66 713 332

I 47 23 A 111 50 hI A 1i0 A 344 A A A

T03C II 50 25 A 116 61 65 A 135 A 3)R A A A

II1 53 27 A 123 67 71 V 7 144 135 410 '4( 307 A

Ia =9 32 A 137 7r P, JC i '~l 433 1P1 31n

1 3 6 A %%Z 43 4- A 'A A S a A

TO4A I I 3-p 1 8 A 8:; 4 4 A A I A A

III 30 19 A (20 n. ( f 1 ," A A A a

IV 42 22 A o0 " 50 , "i'n A A A A A

1 47 23 A I1 59 f A 1'9 A 3 3 A A A

T05C II 50 '5 A 116 ul 5 A 536 A 3 4 A 6 A

III 53 27 A 123 57 '1 F 144 13 411) 24Q 30
"  A

IV 59 32 A 137 7V P4 100 I'-! R 43-
'  

7'. 3tO A

I 43 34 A 14O 6 71 A QC4 4 1' 2 72 04 A

?O ^6A 4 44 A 17f 71 n 3 p' ) 24 2. 51 i 1 0 A

[II 4 53 57 4 II 10' 110 &0 10 59 576 7C PC I

IV + + 4 + 4 42 14) + 317 * 4

30 31 A 134 61 (,5 A 5k 1713 446 141 403 A

TO7A II 49 40 A 155 71 75 A ?1 135 513 414 .f2 A

II1 57 48 5? 4 1" n 2 I,0 2 ' 11" ' . =33 '2 .0 .

IV 4 b3 16 + i 12t 1 ' * ? * 4 2'

PiscoPFSCO
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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 I 2 4 5 6 7 8 9 10 11T/; 12 13
-~-75 -. =1-- -=-5- --

r 42 58 163 105 107 1.'4 ?1, 2,' ,,4 344 4 .

TO 5C 1+ 6 + + "10 1 0 1h 2 57 7 Q70 Q .

In4 56 7 + + 117 e L~24 731, .41

V+ + +f + 2 4. 4 'C,' 7~ 7'( 1 ?

44 5 A 10 3 'A4 6 5 , 3 a 1 A A A

')A 1!40 - I A 10 4S~ P 141 3 '31 LC A

IIl 93 32 A 120 75 FO )3 1' 4 4 4 ,,h 166 33, A

30IV + 3 50 13o n31 o 1 71A 17 I 4l 4 4'7 1I1 404 1

A 22 A Q1 42 4. , 127 & A 230 311 A

TiOA I! 2 2e A 105 49 -2 A 144 A 39() ?, 369 A

III 40 33 A 12 " u0 64 170 151 4 1 313 4 64 A

IV 50 44 A !64 qu "5 " 71' ('1 5 437 50 A

I 50 o b + + + + + 332 + 56A 741 3'0

T11A II + 107 + + + + + 351 + + + 361

+III + 116 + + + + + 3',A + + + 41*

IV + + + + + + + 44,, + 4 +

* 4 76 4 4 'V *'? 4 30 + + 4 7

TI2A [! + + 06 + + + if r 4 351 + + + 31
-

III+ + 115 4 + + + + 471 + + + 4(,
"

!V + a + + + + + + + + + +

I A _' A A 75 A A A A A A A

A01 II A 5 A 75 A A A A A a A A

II! A A 75 34 A A A A A A A A

IV A A 9t 4 4 1 A A

IA 11 A A ' 3 A A A A tA

A029 II A 4 A A 6 A A 8 A a A

A 16 A A 32 A A A A A A A

IV A A 4 2 A !]1 A A ' i'2 A

A 25 A 105 41 52 A 143 A 3.) 255 34!

A039 II 40 '2 A 110 L L' 4, C !C'4. 4 1 t

III 4,' 3 n A 144 ' , ' .' 1 '' A

I A 27 A 112 2 '7 
1 K'.

AI 3 '3 A 1 'o '4 " ' ' '0 41 T 4Af

S5 41 A 155 4.. '

r + + + 3', I

IV + +, +

NOTES
IN REFERENCE TO THE ALLOWABLE GROSS LOAD (AGL TABLE:

A Denotes lowest possible empty gross weight of any aircraft
within the group exceeds the AGL of the pavement. Pavement
cannot support aircraft for respective pass intensity level.

+ Denotes no weight restrictions. AGL of the pavement exceeds
the greatest possible gross weight of any aircraft in the qroup.

The load carrying capacitie: of the pavements reported herein are
based on material prOpertl;s representative of the in-place
conditions at the time th, * field investigation was conducted.
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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 1 2 3 4 5 6 7 8 9 10 Ijj11 1 13

1 27 15 A 63 39 3n 46 PI 77 2 4 131 172

R01A II + 17 24 6" 42 43 50 m6 91 267 143 1P4 91

III + 19 26 74 46 40 7' 04 9 24 163 ?C5 05

IV + 23 30 + + 60 0 010 10' 333 n"7 '4 ill,

1 * 30 40 + 4+ 14-4 . l -4 323 14"

R02C II + + 46 + + 4 4 154 + + 3b4 pi*

II+ + 51 + + + + 4 171 4 + + 0?

IV + + + + + + + 2Co + 4 +

I 26 21 24 + 40 43 4f 1.1" 10 241 '11 291 A

R03C II + 27 30 + 4- 40 53 !3 1 ?  32) 24" 333 94

III+ + 35 + + 62 65 + 13a + * 4 11

+ 4 45 + 4 + + + 1 ? 4 + + 1 .

I + 10 26 74 47 4 e 56 q7 91 310 156 204 po

R04C II + 22 20 + + 53 01 104 98 316 172 2;2 0@

III + 25 32 + + 62 70 Ii 109 332 201 252 i11

IV + + 30 + + + 4 137 130 + ?C2 320 141

I + 213 30 4 4Q 52 55 131 117 316 739 323 (I

POSA II + + 3q + + 61 65 + 131 4 + + 117

Ill + + 44 + + + + 115 4 + 14?

IV 4 + + + + + + + I' 4 4 + 1q

I 23 13 A 34 34 40 71 67 730 114 149 A

TO1A II ?5 15 A 1q 36 37 44 7" '( 71 124 1'0 a

I1I 17 23 64 4C 43 4" P7 77 24 142 178 01

IV + 20 26 74 40 52 " ") '51 171 215 10"

I + !Q 29 + + 5I I 'I 2 'A i 345 171 224 Q"

T02A I * 22 3 
.  

4 + 56 1 1' 0w' 340 1A 240 10n

lI * 25 34 + + 64 7'. !1? 111 13 2L 7 174

IV + 3C 40 + 4 4 + 14? 1 34 1 5h 23 1")

I 21 10 A 50 26 27 A 5? A 170 A A A

T03C II 22 I1 A 52 27 2n p 61 A 110 A A A

II .4 12 A 55 30 32 31 C- 61 13I 113 130 A

IV 26 14 A 6.2 35 35 45 4 ) I)1 130 !63 63

1 15 7 A 3 7 1" 2 ?t A A A *s A A A

T04A II 16 9 A 3P 20 .'i A . A 9 A A

111 17 a 40 2± 22iL A N A at

IV 10 A 41. 24 26 . ' A I A A A

! 21 0 A 50 26 2' A 5 170 A A A

T05C I 22 -I A 52 27 -" A OL I A A A A

I l! 2 4 2 A r, 3u 1 2 71 -' ,I 1 1 , L1 3 1 1 0 A

IV 26 _ . A 62 35 3 (v 4 71 1), 1 130 !A3 A

I Q" 15 A 66 30 32 A e ' ;' 1 i1- '7P A

TO6A II 24 1Q A 77 3! 37 4. C- 254 '04 2 ' A

III * 24 25 + 44 47 4" 1'7 11" 330 ?61 254

IV + + 31 + + 64 7 + '(.3 + + 3"

1 17 14 A CO 27 ?,) A 7' 2)' 154 21L

T07A II 22 .6 A 7' 32 34 A 07 '4 23? iP7 255 A

2II 25 21 23 + 3) 42 4" 117 C4 1' 241 3? .' ",

#1' + 29 1, 1 4 1~ 4. 4 13

PFSCO
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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 1 2 3 _4_ 5 6 7 8 9 10 1i 12 13
I 9iq 26 74 47 40 .e 07 ) 31? 4 PI)

T08C II + 22 29 + + 53 (.j 104 4 3 1 172 2 ??

III + 25 32 + + U 1 1 31' PnI ?A 3e 14

IV + + Q 4+ 4 + IA7+ , ' "'") 14

10l 11 A 465 Z' 0 20 A A A

TO9A II 22 13 A 49 ii) 3- A )4 117 10, 136 A

III 24 14 A 54 34 36 4? 6o 66 23 120 !51 A

IV + 17 12 51 41 44 r ) 7 4 141, A3

I A 9 A 41 19 20 A -7 A 104 141 A

TIOA II A 12 A 47 2, 23 A A5 A 1'- 174 I'7 A

III 18 14 57 27 2n A 77 h' II 1 1 210 1

I V 2 2 1 .. 4 36 3' 6 41 6 5 ?0[3 2 u A

I + 0 43 + + 4 + 1 + ')96 336 14"

TIIA 11 4 + 4A + + + + 159 + + + 64

III + + 52 + + + + + 1' + + + In,

IV 4 4 + + + + + 2+' 4 4 4 +

I + + 34 + + 61 (4 + 13' ) + + 115

T12A II + + 43 + + + 76 + 15) + + + 141

III + + 52 + + + + 4 iqI' + + + i?

IV + + + + + + + + 4 4 4 4

I A 5 A A 11 A A A A A A A A

A011 II A 6 A A 12 A A A A A A A A

III A A 34A A A

IV A A 4 " A ' IN 1], 154 A

I A 4 A A IC A A A A a A A A

A021 IT A A A 13 A A t A N A 6 A

ITT A A A 24 A% . A A A A A

IV A 0 A 3) IP I
n  A 5" A AA 15 '4' A

I A 11 A 4' 12 23 4 A 154 115 !=4 A
AO3R !I 13 "" A 54 25 2' A 77 4 174 13' IQ3 A

II! 20 17 A 15 31 33 P .5 7, ?'J ,  I- 2. ,

IV 26 2b 24 + 41 43 4(, I S,4 '14 2 3 1S

TA 12 A 5() 23 24 A ' 1? 1' 175 A

AC4q II 10 15 A l2 '7 21 , 7 ' ' . '' 3C5 A

III I 22 91 A 7o 33 A ', ! 371 243 ,

IV '4 25 + , . . " '<4 I 44I - ,,

I + 21) 31 + 311
AO5 1 + 40 + K In" :' u *

_ I___ 1. :.7 :: + , +
I + "" " " ,

NOTES
?N REFERENCE TO THE ALLOWABLE GROSS LOAD (AGL) TABLE:

A Denotes lowest possible empty gross weight of any aircraft
within the group exceeds the AGL of the pavement. Pavement
cannot support aircraft for respective pass intensity level.

+ Denotes no weight restrictions. AGL of the pavement exceeds
the greatest possible gross weight of any aircraft in the group.

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. iniestigation was conducted.
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PAVEMENT CLASSIFICATION NUMBERS (PCN)

BASED ON 50.000 PASSES OF GROUP INDEX 9 AIRCRAFT

PISCO AIR BASE PERU

FEATURE PCN

R01A 28/F/A/X/T

R02C 62/F/A/X/T

R03C 52/R/B/X/T

R04C 35/F/A/X/T

R05A 59/R/B/X/T

T01A 23/F/A/X/T

T02A 40/F/A/X/T

T03C 17/F/A/X/T

T04A 10/F/A/X/T

T05C 17/F/A/X/T

T06A 39/R/B/X/T

TO07A 3 5/R/B/X/T

TOSC 35/F/A/X/T

T09A 18/F/A/X/T

T10A 20/R/B,'X/T

T11A 65/F/A/X/T

T12A 72/R/B/X/T

A01B 9/R/B/X/T

A02B 7/R/B/X/T

A03B 24/ /1b/X/T

A04B 26/R/B/X/T

A05B 62/R/B/X/T

F-5



AIRCRAFT GROUP INDEX
LIGHT LOAD MEDIUM LOAD HEAVY LOAD

I 2 3 4 5 6 7 a 9 II 12

A-37 A-7 *F-Il1 C-130 C-7 737 * 727 707 C-141 C-5 *KC-IO 747 B-52
C-I?- A-IO FB-111 *C-9 *T-43 C-22 *E-3 *8-I OCIO uE-4
C-zl F-4 0C9- C-135 B-757 LOII VC-25

*c-23 F-5 C-140 C-135 C-17
T-37 *F-15 VC37

F-t6 oC-8
F-IOX EC-I8
T-33 A-O00
T-38 5-767
T-39

OV-10

C-20

CONTROLLG AIRCRAFT

GROSS WEIGHT LIMITS FOR AIRCRAFT GROUPS
2 2 3  4  6 1 T, L I 10 11 12 3

PAVEMENT CAPACITY IN KIPS

LOWEST POSSIBLE _ _ _
rjROSS WEIGHT 5 7 49 69 22 61 92 60 150 325 240 334 10

IGHEST POSSIBLE 25 81 114 175 121 125 210 400 477 840 590 650 488
PAVEMENT CAPACITY IN KILOGRAMS x 1D0

o w ES P O S S I B L E 42 78 1 41 01 5 2GROSS WEIGHT 2 3 22 31 10 291 4 7 6 47 19 II 8lGEST POSSIBLE

GROSS WEIGHT II 37 52 79 55 57 95 181 216 381 267 385 221

- -

PASS INTENSITY LEVEL
1 2-7 3 4 5 6 1 7 18 9 10 1 12 13

I 300.000 PASSES 50,000 PASSES 15000 PASSES

w f1 50,000 PASSES 15,000 PASSES 3,000 PASSES

W 15,000 PASSES 3,00 PASSES 500 PASSES

Tz 3.000 PASSES 500 PASSES 100 PASSES
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PISCO, PERU

TOPOGRAPHY

Pisco airport is located on the South Pacific coastline just

four miles south of the town of Pisco and is at sealevel. The

Bay of Paracas is 3 miles south of the airport. A desert plateau

lies five miles to the east through southeast. The town of Lima

is 130 miles to the north.

VISIBILITY

Visibility can be expected to be reduced below three miles due

to fog on at least 12 days a year with May and June having the
most days of three and two respectively. Only three days a year
will see visibilities reduced below one mile.

SEVERE WEATHER

With Pisco being located on the eastern Peruvian coast theM

is no significant weather. The mean annual precipitation rate
for Pisco is less than 10 inches.

APPROVED FOR PUBLIC RELEASE,
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