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Foreword

The study reported herein was conducted under the general super-

vision of the Engineering Design Criteria Branch, Soils and Pavements
Laboratory, of the U. S. Army Engineer Waterways Experiment Station
(WES), Vicksburg, Mississippi. WES personnel involved in this condition
survey were Messrs. R. D. Jackson, K. A. O'Connor, and S. R. Rowland.
This report was prepared by Mr. Jackson under the general supervision
of Messrs. J. P. Sale, R. G. Ahlvin, R. L. Hutchinson, and P. J. Ved.os
of the Soils and Pavements Laboratory.

COL Ernest D. Peixotto, CE, was Director of the WES during the
conduct of the study and preparation of the report. Mr. F. R. Brown

was Technical Director.
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‘onversion Factors, FEritist

<+ 40181

to Metric Units of Measurement

British units of measurement used

metric units as follows:

Multiply

inches

feet

miles (U. S. statute)
square inches
pounds (mass)

i pounds (force) per square
inch

Fahrenheit degrees

in this report can be converted to

L .
2.54
0.3048
1.60934L
6.4516
0.45359237

0.689757

To Obtain

centimeters

meters

kilometers

square centimeters
kilograms

newtons per square
centimeter

Celsius or Kelvin
degrees

*

ings, use the following formula:

To obtain Celsius (C) temperature readin

vii

gs from Fahrenheit (F) read-
c = (5/9)(F - 32).
Kelvin (K) readings, use: K = (5/9)(F - 32) + 273.15,

To obtain
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CONDTTION SURVEY, ALTUS AIR

FORCE EASE, OKLAHOMA

Authority

1. Authority for conducting condition surveys at selected air- i
fields is contained in amendment to FY 1972 RDTE Funding Authorization
(MFS-MC-5, 16 February 1972), subject: "Air Force Airfield Pavement
Research Program," from the Office, Chief of Engineers, U. S. Army,
Directorate of Military Construction, deted '8 February 1972.
Purpose and Scope
=
2. The purpose of this report is to present the results of a
condition survey performed at Altus Air Worce Base (AAFB), Oklahoma,
during 1h-17 May 1972. The following three major areas of interest
were considered in this condition survey:’
k/}("f} The structural condition of the primary airfield
pavements. 3
> {Q{) The condition of pavement repairs and the types of
maintenance materials that have been used at this
airfield.
3 E;; Any detrimental effects of frost to the pavement ;
facilities.
3. This report is ed to a presentation of visual observa-
tions of the pavement conditions, discussion of these observations, and
pertinent remarks with regard to the performance of the pavements. No
physical tests of the pavements, foundations, or patching materials
were performed during this survey.

Pertinent Background Data

General description of airfield

k., AAFE is located in Jackson County, Oklahoma, approximately




* e2ast of Altus, Uklahoma. A wviecinity map is shown in plates 1
and 2.
. In May 1972, the airfield facilities consisted of a N-S

- runway, a primary taxiway, three large parking aprons, two oper-

ational aprons, two wash racks, SAC alert facilities, connecting taxiways
from the runway to the primary tax and two warm-up aprons. The

rursiay was 300 ft wide and 13,440 ft long; the primary ltaxiway was

't wide and 14,354 £t long; the north parking apron was 772 ft wide

n was 657 £t wide and 2,000 ft

and 1,500 ft long; the center parking ag

long: the south parking apron was 522 ft wide and 2,300 ft long; and the
arm-u rons we rarigble in size. A layout of the airfield is shown

plats L. A pavement plan indicating the type pavement on each facil-
ity is shown in plate 2.

Previous reports

. Previous recports concerning the airfield facilities at AAFE
are licted below. Pertinent dats were extracted from them for use in
this condition survey.

7. Condition survey reports:

"Report of Rigid

a. Ohio River Division Laboratories,
Pavement Condition Survey and Eva ion, Altus Munic-

ipal Airfield, Altus, Oklahoma,' February 1952, Cin-
cinnati, Ohio.

b. , "Report of Rigid Pavement Condition Survey,
Altus Air Force [u2se, Oklzhoma," October 1960, Mariemont,
Ohio.

c. , "Condition Survey Report, Altus Air Force
Base, Oklahoma," October 1965, Cincinnati, Ohio.

d. Pavement evaluation reports:

a. U. S. Army Engineer District, Denison, CE, "Airfield Pave-
ment Evaluation, Altus Army Airfield, Altus, Oklshoma,"
July 194li, Denison, Texas.

a

b. U. 5. Army Engineer Waterwa Experiment Station, CE,
"Airfield Pavement Evaluation, Altus Air Force Base,
Oklahoma, and Detailed Report Complete with Supporting
Data," August 1959, Vicksburg, Mississippi.

¥ A table of factors for converting British units of measurement to
metric units is precented on page vii.
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¢. U. 8. Army Engineer District, Tulsa, CE, "Airfield Eval-
uation Report for Altus Air Force Rase, Altus, Oklahoma,"
April 1900, Tulsa, Cklahoma.

tistory of Airfield Pavements

Dosign and construction history

j. The pavements now in use at AAFE were designed to support
%0 different loadings. From sta 0+00 to 3+00 and from sta 124+40 to
134+40, the N-S (17-35) runway pavement was designed to support a
100.000-1b gear load on twin wheels spaced 37 in. center to center.
The remainder of the runway was designed to support a 240,000-1b gear
load on twin-twin wheels spaced 37-62-37 in. The primary taxiway
system was designed to support the 240,000-1b gear load, except for
3,447 Tt of the primary taxiway (sta 106433 to 140+82), which was de-
signed for the 100,000-1b gear load. All the aprons were designed to
support a 240,000-1b gear load, except the operational aprons, which
were designed for the 100,000-1b gear load.

10. Details of the construction history of the airfield pavements

(extracted from the reports referenced in paragravhs 7 and 8) are pre-

sented in table 1. Pavement thicknesses, descriptions, and other de-

ct

ails are presented in table 2.

I'raffic history

11. The N-S runway was opened in January 1954, with traffic con-
sisting principally of rather intensive operations of B-36, KC-97, and
L-:% aircraft. The B-U47 aircraft, which had replaced the B-36, were
transferred from the airfield in September 1956. In February 1958,

B-52 aircraft began operations at AAFB that continued for approximately
5 months; however, these aircraft were then transferred to another base
while the runway pavement was being reconstructed. The B-52 aircraft re-
turned to the airfield in November 1958. From November 1958 through
December 1959, the runway was subjected to 2,797 cycles* of B-52 traffic
and 2,u4blt cycles of KC-135 traffic. ¥From 1960 to 1968, the runway was
subjected to approximately 8,500 cycles of B=-52 traffic and 10,200 cycles

¥ A cycle of traffic is one landing and takeoff.
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KC-135 traffic. ¥From November 1958 through 1968, the runway was sub-

ted to app: mately 27,000 eyeles of traffic of other types of air-
raft, During this same period, a number of alert exercises were
nducted with B-52 and KC-135 aircraft. he alert exercises were per-

f about 455,000 1b for the B-52 and

about 300,000 1b for the KC-135. During the alert exercises, the air-
'raft taxied from the alert facilities down the length of the runway and
then returned to the alert facilities along the primary taxiway. Since
1968, the airfield has been used as a transition training base for C-141
and C-S5A pilots and flight engineers. Records of these training flights

it is reasonable to assume that the amount

of traffic applied during them has been quite significant.

Climate and drainage

12. AAFE is located in a semiarid region having moderate winters.

However, during the winter months, light snowfalls and short periods of

e

freezing temperatures do occur. The average annual rainfall is 23.5 in-
ches, and the average annual snowfall is approximately 7.0 inches. The

maximum depth of frost penetration is considered too small to be a design

consideration. Climatic data compiled by the U. S. Air Force Weather

Squadron at AAFH are presented in table 3. The rolling topography of
the area provides good drainage away from all sides of the airfield. A
storm sewer system collects the surface drainage and discharges it into
open ditches outside the airfield limits. Subsurface drainage was in-

stalled along the edges of pavements constructed during 1952 to 1954.

This subsurface drainage consisted of perforated pipe in a French-type

o |
drain. |

Conditions of Pavement Surfaces

Pavement inspection procedure

13. The following procedure was used in inspecting the rigid
pavements. Representative features were selected for detailed inspec-

tion. The features were then inspected slab* by slab, and the defects

¥ A slab is the smallest unit, containing no joints, of a given pave-
ment feature.




ions of the individual pavement features, the

spection starting points, and the directions in which the pavements

survey for the features that were inspected in detail are presented in

table 4, This table shows a quantitative breakdown of the various types

defects and a condition rating for each pavement feature. The pro-
cedures used for determining the condition rating of a pavement are
ilescrived in Appendix 117, Department of the Army Technical Manual

™ 5-827-3, "Rigid Airfield Pavement Evaluation," dated September 1965.

1%, The portland cernt concrete (PCC) pavements were rated as
being in exeellent condition. Feature R1A (16~in. PCC) had only one
ajor defect. Features R2A and R3D (23- and 21-in. PCC, respectively)
ontained no major defects. Only two major defects were noted in
atures E4B and R6C 1- and 19-in. PCC, respectively). The first
rth end of the runway (16-in. PCC) contained onl;
major defects. Two slabs on either side of the center line, ap-

tely f ft from the north end, were replaced in 1961.

. axiway 5, the primary taxiway (features T1A, T24, T3A, and
, was rated as being in excellent condition, with only 11 major de-
ts for the LU features. In 1965, 3 slabs in the 16-in. pavement
req (feature T1A) were replaced. They were located at the north end,
he north warm-up apron. Photo 1 shows damage to the PCC
pavement on the south end of taxiway 5 due to jet engine blast. No ma-
r defects were noted in the SAC alert taxiways and stubs (features
118 and T12B). All other PCC taxiways were rated as being in excel-
lent condition.
Aprons
2
16. The condition of the apron system was rated as very good to
excellent. The condition of the operational apron (feature AlOB) was
rated very good, with only about 5 percent of the slabs containin
Y g
major defects. The parking aprons (features A1B, A2B, A3B, ALB, ASB
o) & 9y 3 b b
A6B, ATB, ABB, A9R, and AllR) contained only 13 major defects. Thin
b b L / J )

nspected are shown in plate 1. The results of the rigid pavement

e S AL
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B o 4 i o - . o b iy et
o . 1 . \ .
nded wverlays, t . thick, were applied to 24 slabs in the
{ & " Al . - n v : s - e 3 e
,‘ enter apron (feature Al n 1962 to repair damege caused by a fire.
tc shows the condition of e of the fire-damaged slabs. Most of

the overlays contained small shrinkage cracks (see photos 3 and 4), and

:ome were not campletely bonded 1o the underlying slabs. The north
ATM=UD Apror feature ALZ had only 5 slabs containing major de-

ts, and its condition was rated as excellent. In 1965, 17 slabs were

I'he operational apron had 38 slabs

replaced in 1965. t is reasonable to assume that this slab replacement

17. The asphaltic concrete (AC) portion of the runway on both

d the 75-f ¢ i o vbed being in good condition,

en though there (S5 The AC area adjacent to the center

ing 1th of t LS as being in poor con-
k] iition due to cracking and ruttir 5 and 6). This area is

2duled for replacement in the near future. he remaining pavement

sere rated ags being in good

! : Maintenance

18. Maintenance of the airfield pavements a2t AAFB has generally
consisted of joint sealing of the PCC pavements and slurry sealing of
the AC pavements. It has been necessary to replace 60 of the PCC slabs,
and the AC pavement in the asrea between the center parking apron and
taxiway 5 and north of taxiway 2 has been replaced due to rutting caused

by the taxiing of C-141 and C-5A aircraft across the area. Listed below

PR—

are maintenance costs at the airfield since 1961.

-
'®)

1961 $ 19,99

1962 47,573

| 1963 146,106
9L 100,142

o (ol o
1965 8,489
s ~2 L ’ =
L9HE 23,951

3\
\

(Continued
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Evaluation

19. A sumary of the pavement evaluation is given in table 5.
ireviously published vavement evaluations were updated to eliminate

aircraft that are no longer in the Air Force inventory and to include

to the inventory since the last pavement

evaluation. The evaluation is based on the pavement thicknesses, flex-
L iolalan e ~A 1 Pl 3

hs (for PCC), base and subbase thicknesses and strengths,

the subgrade (CBR or k values), and the structural condi-
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Table 3

' Climatic Data*
|
| Average
1 Daily Temper- Average
ature, F Precipitation, in.
Month Max Min Rainfall Snowfall
January 51 29 ( 1l
February 5€ 33 0.9 2.1
;f March 62 38 55 0.9
April 75 50 1.6 Trace
May 82 A0 5.9 Trace
June 9¢ H9 2.9 Trace
; July 9 e A -
| August 97 73 el -
2: Septemver 89 an e o
: Uctober 76 53 - 3.0 Trace
November £ 38 0.4 0.k
December 53 St 1) 1.9
Annual 7h 51, 23,5 | 6.7
1 *¥ Compiled by U. S. Air Force Weather Sguadron
i at AAFB.
]
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4

due to jet engine blast;

end of taxiway 5

Photo 2. Fire-damaged slab in center wing
parking apron
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Photo 4.

overi

ing parking apron

n bonded

Thin bonded overlay on center
wing parking apron
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Photo 6. Cracking and rutting of AC pavement, south of
& s

taxiway 2 and adjacent to center wing park
g

ing apron
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LEGEND
PORTLAND CEMENT CONCRETE (PCC)
ASPHALTIC CONCRETE (AC)
BLAST PAVEMENT (AC-NON TRAFFIC)

DOUBLE BITUMINOUS SURFACE TREATMENT
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