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Foreword

reported herein was conducted under the general super-

vision of the Engineering Design Criteria Branch, Soils and Pavements

aboratory, of the U. S. Army Engineer Waterways Experiment Station

WES), Vicksburg, Mississippi. Personnel involved in the condition sur-

vey were Mr, J. C. Hart of the U. S. Army Engineer Division, New England

)
P

ham, Massachusetts, and Messrs. R. D. Jackson, K. A. O'Connor,
nd S. R. Rowland of the WES. The main portion of this report was pre-
pared by Mr. Jackson under the general supervision of Messrs. J. P. Sale,
R. G. Ahlvin, R. L. Hutchinson, and P. J Vedros of the Soils and Pave-
ments Laboratory. That portion of the study pertaining to frost action

was carried out by the U. S. A

ny Cold Regions Research and Engineering

Laboratory (CRREL), Hanover, lNew Hampshire, with the assistance of the

+

Foundations and Materials Branch, NED. The section of this report con-
cerning frost action was prepared by Mr. Hart and by Mr. G. D. Gilman of
CRREL.

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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Conversion Factors, Eritish to Metric Units of Measurement

British units of measurement used in this report can be converted to

metric units as follows:
Multiply By To Obtain
inches 2.54 centimeters
feet 0.3048 meters
miles (U. S. statute) 1.60934Yy kilometers
square inches 6.4516 square centimeters
square yards 0.8361274 square meters
| miles per hour 1.609344 kilometers per hour
pounds (mass) 0.45359237 kilograms
pounds (force) per 0.6894757 newtons per square 1
square inch centimeter
Fahrenheit degrees % Celsius or Kelvin degrees

¥ To obtain Celsius (C) temperature readings from Fahrenheit (F) read-
ings, use the following formuwla: C = (5/9)(F - 32). To obtain Kel-
vin (K) readings, use: K = (5/9)(F - 32) + 273.15.

vii
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Authority

Authority for conducting condition surveys at selected air-

fields is contained in amendment to Y 1972 RDTE Funding Authorization

Pao

MFS~MC-¢ 6 February 197¢ subject: "Air Force Airfield Pavement Re-
1 ¥ 1 ;/ \, +
search Program," from the Office, Chief of Fngineers, U. S. Army, Direc-

rate of Military Construction, dated 18 February 1972.

Purpose and Scope

2 The purpose of this report is to present the results of a con-

survey performed at Malmstrom Air Force Base (MAFB), Montana, -,

litior
during 24-27 April 1972.> The following three major areas of interest

were considered in this condition survey:
(Q) The structural condition of the primary airfield pavements.

,
c
(
ct

s (31) The condition of pavement repairs and the types of mainte-
nance materials that have been used at this airfield. —

\u(gg Any detrimental effects of frost to the pavement
facilities.

3 This report is limNted 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

1C

were performed during this survey.

Pertirent Background Data 3

General description of airfield

L., MAFB, formerly identified as Great Falls Army Air Base and

Great Falls Air Force Base, is located in Cascade County, Montana,




approximately 4 miles* east of Great Falls, Montana. A vicinity map is

shown in plates 1 and 2.

5. In April 1972, the airfield facilities consisted of a NE-SW

(02-20) runway, a parallel taxiway, a large parking and maintenance
apron, alert aprons, two warm-up aprons, connecting taxiways to the run-
way and aprons, and a calibration hardstand. The runway was 200 ft wide
and 11,500 ft long; the parking apron was 425 to 875 ft wide and approx-
imately 6,450 ft long. The taxiways were 75 ft wide, except for a por-
tion of taxiway A, which was 175 ft wide. A layout of the airfield is

shown in plate 1. A pavement plan indicating the type of pavement on

O

each facility is shown in plate 2.

Previous reports

€. Previous reports concerning MAFB are listed below. Pertinent

data were extracted from them for use in this condition survey.

7. Condition survey report: Ohio River Division Laboratories, CE,

"Condition Survey Report, Malmstrom Air Force Base, Montana," March 1961,
Cincinnati, Ohio.

8. Pavement evaluztion reports:

a. U. S. Army Engineer District, Seattle, CE, "Report on
Pavement Evaluation, Great Falls Army Air Base, Great
Falls, Montana," July 194k, and Addendum No. 1, "Airfield
Pavement Evaluation of NE-SW Runway, Warm-Up Apron, and
Portions of N-S Runway, Taxiways P, Q, R, and S, Malmstrom
Air Force Base, Great Falls, Montana," March 1955, Seattle,
Washington.

U. 8. Army Engineer District, Walla Walla, CE, "Pavement
Evaluation Report, Apron, Runway Ends, Taxiway Extensions,
and Alert Taxiway and Apron, Malmstrom Air Force Base,
Great Falls, Montana," June 1958, Walla Walla, Washington.

jo

History of Airfield Pavements

Design and construction history

9. Details of the construction history of the airfield pavements

(extracted from the reports referenced in paragraphs 7 and 8) are

* A table of factors for converting British units of measurement to
metric units is presented on page vii.
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43 percent were aircraft with gross loads of less than 28,000 1b; 33 per-
cent, with gross loads of 31,000 to 56,000 1b; 2 percent, with gross
loads of 56,000 to 76,000 1b; less than 1 percent, with gross loads of
76,000 to 123,000 1b; and 22 percent, with gross loads over 123,000 1b,
For the past 9 years, airfield traffic has averaged 1,300 cycles per
month, of which 75 percent is composed of F-101 and F-106 fighter air-
craft. The other 25 percent includes XC-135, L-188, €-9, C-141, C-130

T

C-118, and other miscellaneous aircraft. The average number of cycles

r month for the heavier aircraft are as follows: KC-135, 15; 1.-188,

been based at MAFB. The N& (20) end

mately 90 percent of the takeoffs and
“onditions of Pavement Surfaces
Pavement inspection procedure
13. '‘'he following procedure was used in nducting the inspection
of the rigid pavements. Representative feature re selecte r de-

features, the inspection starting points, ar ¢ recti ) Y
the pavements were inspected (shown hy arrow re ind ted te .
1hk. The results of the rigid pavement survey for those at

that were inspected in
shows a quantitative breskdown of the various tynes of defects and
condition rating for each pavement feature inspected in detail, The
procedures used for determining the condition rating of a pavement are
given in Appendix III of Department of the Army Technical Manual TM 5-

827-3, "Rigid Airfield Pavement Evaluation," dated September 1945,

Runway
5. In general, the pavement on the runway was considered to be

\

in good condition. The first 1000 ft of the SW (02) end of the runway i

(features R3A and RUYB), which is 16-in., portland c

A
of

O

ment concrete (PCC),

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




T

was in very good condition. The first 1000 ft of the NE (20) end (fea-
tures R1A and R2B which is also l6-in. PCC, was in excellent struc-
tural condition, and no major defects were noted. The joint sealing
materials on both 1000-ft runway ends were in very poor condition and
1ad completely deteriorated between several slabs at the southwest end.
The asphaltic-concrete (AC) portion of the runway was in good condition,

even though there were numerous longitudinal and transverse cracks that

appeared to be reflection cracks (photos 1 and 2).

. Lne

taxiway system consists of taxiway T, the apron
. L o

taxiway, and taxiway O. The southwest end of taxiway T (feature T1A)

was in good condition., The AC portion of taxiway T was in poor condi-

taxiway was uneven and contained
numerous cracks and scales in the slurry seals placed in 1959 and 1965.
The apron taxiway (features T3A and TTA) was in very good to excellent
condition, even though there were a considerable number of minor de-

fects. Taxiway O was in excellent condition

Lo ile

17. The large maintenance and parking apron (features A1B and
APB) was in very good condition. Several discolored slabs were noted in
the area that appeared to have been caused by water that originated from
below the pavement surface. A french drain was installed along the
apron taxiway in 1965. The installation of this drain has remedied the
problem of water on the surface of the pavement. The joint seal on the
apron was in fair condition,

Aerospace Defense
Command (ADC) facilities

18. The ADC alert hangar aprons were in very good condition. The
PCC portion in front of the ql‘*t hangar was placed in 1965. Taxiway B

was considered to be in fair condition.
Frost Action

Objectives of inspection

19. One member of the team inspected the pavement facilities for

T
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weakening effects can be gained, however, by comparing the performance
. of certain pavement features with what might be expected in the light of

current frost design criteria.

31, The heavy-load flexible include the runway

interior, with a combined thickness of Ll in., and portions of t

way system, with a combined thickness of L6 in. These combined thick-

nesses are substantially less than those required by the current design
criteria for limited subgrade frost penetration and the reduced subgrade
strength requirements for medium-load pavements. Furthermore, the taxi-
way pavement thicknesses are 2 in. less than those required by current
criteria for a nonfrost design. )espite these deficiencies, these fea-
tures appear to be in good t :xcellent condition, except for portions
of taxiways S and T, where significant deformation and longitudinal
cracking have occurred. he damage to these features is considered to

1 have been load induced, and thaw weakening of the base course and sub-
grade may have been partially responsible.

32. The heavy-load rigid pav

features are generally 3 to

4 in, deficient in pavement thickness according to current nonfrost de-
sign criteria. In addition, the combined pavement and base thicknesses

are substantially less than those required by current frost-condition

v biac ik

design criteria for reduced subgrade strength design. Despite these
deficiencies, these facilities appear to be in good to excellent condi-

tion. There has heen no B-52 t

i ]

affic reported at this base, and neither
the pavements nor the design criteria can be considered to have been

fully tested.
1 Maintenance

33. Maintenance of the runway pavements at MAIB has included ap-
plying overlays, sealing cracls, applying a rejuvenator, and heater-

‘ planing. The maintenance of the remaining AC pavements has consisted

of the placement of slurry seals and the replacement of small sections

of taxiways R and T with AC of the same structure as the original pave-

ment., A 300~ by 100-ft section of the alert hangar apron was replaced




with 12

limited to the

Maintenan

in, of PCC in 1968. Maintenance of the PCC pavements has been

ing of joints and cracks and the repair of spalls.
e exDn ture vt M 4 we heer y1 1.0v
FY 1967 _‘,i'v’, \ == 1970 i '/""))
FY 196 i Y 197 8,459

A summary of the evaluation is given in table L.

published pavement

ions were updated to eliminate air-

are no longer in the Air Force inventory and to include air-

wdded to the inventory since t ast pavement

luat based on the pavement thickness, flexural
PCCY, e and subt thickness and strength, strength of
CBR ¢ value), and the structural condition of the pavement.

summarize the findings of

¥ s I 16-in. P pavemns

nts on the runway were in very good

conaition.

tructural ¢

b, he AC pavement on the runway was in good condition.

apron pavements were in very good

12-in. PCC) were carry-

en though texiway B was

DPYOE percentage of slabs
Or

e, he PC the taxiways were in good to excel-
ent

e 1 ¢ 1ls in the PCC pavements were in
poor t

g. Damage to the pavements as a result of freeze-thaw cycles
1 Heg | ) ek
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Photo 1. Transverse crack in runway near NE end

Photo 2. Longitudinal and transverse cracks
near NE end of runway
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Photo 5. Taxiway T shoulder pavement
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