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Foreword

The study reported herein was conducted under the general supervi-
sion of the Engineering Desi~~ Criteria Branch, Soils and Pavement s
Laboratory , of the U. S. Army Engineer Waterways Experiment Station

(w Es) ,  Vicksburg, Mississippi. Personnel involved in the condition

survey were Messrs. R. D. Jackson, P. S. McCaffrey, Jr., and W. J. MeRay

of the WES and Messrs. H. H. Baker and J. Razza of the U. S. Army Engi-
neer Division, New England (NED), Waltham, Massachusetts. The main

portion of this report was prepared by Mr. Jackson under the general

supervision of Messrs. J. P. Sale, R. G. Ahivin, R. L. Hutchinson, and

P. J. Vedros of the Soils and Pavement s Laboratory . That portion of the

study pertaining to frost action was carried out by the U. S. Army Cold

Regions Research and Engineering Laboratory (CRREL), Hanover , New

Hampshire , with the assistance of the Fbundations and Material s Branch ,
NED . The section of this report concerning frost action was prepared

by Mr. Baker and by Mr. G. D. Gilman of CREEL .

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.

iii

- - 
~~~

—

PB~C~DflD PAGE B AXE.~~T flU4ZD



_ _ _ _ _ _ _ _ _  _ _  . - - -

Contents

Foreword . . . iii

Conversion Factors , British to Metric Units of Measurement . . . . vii

Authority 1

Purpose and Scope 1

Pertinent Background Data   1

General description of airfield . . . . .  1
Previous reports  2

History of Airfield Pavement s . 3
Design and construction history 3
Traffic history  3

Conditions of Pavement Surfaces 3
Pavement inspection procedure ..... . . . . . . . . .  3
Runway . 

Ta.xiways .  5
Aprons 5

Frost Action . . . . . • . . . . 6

Objectives of inspection . . . . .  6
Frost heave  6
Freezing indices 6
Thaw weakening  . . . .  B

Maintenance  9
Evaluation 10

Conclusions 1.0

Tables i-li

Photos 1-11
Plates 1 and 2

V

a 
—-—------— —. ________- —- - —..

I PRZCZVflG PAGE BLAIIC1.NOT IILMZD
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

- ,



-~‘ ~~~~~~ LL~w
I ,

Conversion Factors, British to Metric Units of Measurement

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

ric un~ts as follows:

Multiply By To ObtaIn

inches 2.5 11 cent imeters

feet 0.30148 meters

miles (U. S. statute) 1.6093114 kilometers

square inches 6.4516 square cent imeters

pound s 0.45359237 kilograms

pound s ( force) per 0.6894757 newtons per square
square inch cent imeter —

L
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CONDITION SURVEY, PEASE AIR FORCE BASE, NEW HAMPSHI RE

Author ity

1. Authority for conducting condition surveys at selected air-

fields is contained in amendment to Fl 1972 RDTE Funding Authorization
(MFs-M C-5, 16 February 1972), subject : “Air Force Airfield Pavement

Research Program,” from the Office, Chief of Engineers, U. S. Army,

Directorate of Military Construction, dated 18 February 1972.

Purpose and Scope

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

dition survey performed at Pease Air Force Base (PAF~), New Hampshire,
durin~ lL~_ 8  August 1972. The inspection for effects of frost action

was performed on 1 June 19/~~. The following three major areas of inter-

est were considered in this condition survey :~~
The structural condition of the primary airfield pavements.’

~ 
The condition of pavement repairs and the types of main-

-‘~ “- tenance materials that have been used at this airfield.

Any detrimental effects of frost action to ~~~~~~~~~~~~
facil i t ies.

3. This report is urn ! 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 pavement s, fcundations, or patching materials were
performed during this survey.

Pertinent Background Data

General description of airfield

1i. PAFB is located in Rockingham County, New Hampshire,
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approximately 2 miles* west of the city of Port sn~,uth , New Hampshi re .

A vieinity map is :~~.wn in plates 1 and 2.

5. In August 1972 , the airfield facilities consisted of a NW-SE

(16-311) runway , a parallel taxiway, parking aprons A and B , two warm-up

aprons , taxiway s connecting the runway to the parallel taxiway, a cali-

bration hardstand, a taxiway through apron B, three maintenance access

aprons, and two DC aprons. The NW-SE runway was 11,320 ft long and

300 ft wide ; parking apron A was 8 ,7145 f t  long and 935 ft wide; parking
apron B was 2,025 ft long and 925 ft wide; the parallel taxiway was

12,915 f t  long and 7~ ft wide; the two warm-up aprons were irregular in
shape ; th~ taxiways connecting the runway to the parallel taxiway were

900 ft long and 75 ft wide ; the calibration hardstand was 137.5 ft in

diameter; the tax iwa:r through apron B was 2,025 ft long and 75 ft wide;

and tL- maintenance access and DC aprons were of various sizes. A lay-

out of the airfie.1(1 is sho~m in plate 1. A pavement plan indicating

the type pavement on each facilit y is sho~m in plat e 2.
Previous reports

~. Previous report s concerning the airfield pavements at PAFB are
listed below . Pertinent data were extracted from them for use in this

~on:iition survey report.

7. Condition survey reports:

a. Ohio River Divi sion Laboratories , CE , “Condition Survey
Report , Pease Air Force Base , New Hampshire , ” February
1962 , Cincinnati , ~hic .

b.  
_________

, “Condition Survey Report , Pease Air Force— Base , New Hampshire , ” January 19614 , Cincinnati, Ohio.

c. U. S. Army Engineer Wat erways Experiment Station , CE ,
“Pavement Condition Survey Report, Pease Air Force
Base, Portsmouth , New Hampshire,” April 1967, Vicksburg ,
Mi ssissippi .

8. Pavement evaluation report: U . S. Army Engineer Division , New

England, CE , “Airfield Evaluation Report , Pease Air Force Base , Port s-
n~ uth, New Hampshire , ” May 1959 , Waltham , Massachusetts.

~ A table of factors fcr converting British units of measur&~~ent to
met ric units is presented on pefln vii .

2
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History of Airfield Pavements

Design and construction history

9. Details of the design and construction history of the air-
field pavements are presented in table 1. Pavement thicknesses , de-
scriptions , and other details are presented in table 2.
Traffic history

10. A detailed traffic record was not available; however , based
on the incomplete records for the period April 1957-June 1970, it is

reasonable to assume that the airfield has received at least the follow-

ing number of cycles* per type of aircraft : 3-147’s , 38,114 cycles;
B-52’s, 1,860 cycles; KC-97’s, 18,165 cycles ; KC-135’s, 5,569 cycles;
heavy cargo aircraft , 3,787 cycles ; and all other aircraft, 31,018 cycles .
In addition to this traffic, a portion of the airfield has been sub-

jected to a number of alert taxiing movements. These movements con-
sisted of taxiing from parking apron A to the taxiway through this apron ,
along taxiway A to the end of the runway , and then returning to apron A

by the same route. The number of alert operations conducted using this
pattern were as follows : B-147’s, 97 movements; KC-97’s, 307 movements;
B-52’s, 219 movements ; and KC-135’s, 645 movements . Gross aircraft

loadings for the taxiing movements were as follows: B-47’s, 190,000 lb;

KC-97’s, 175,000 ib; B-52’s, 55,000 lb; and KC-l35’s, 290,000 lb. Ap-

proximately 75 percent of the takeoffs are from the SE end of the
runway .

Conditions of Pavement Surfaces

Pavement inspection procedure

11. The following procedure was used in conducting the inspection

of the rigid pavements. Representative features were selected for de-

tailed inspection . The features were then inspected slab** by slab, and.

* A cycle of operation is one landing and one takeoff.
~~~ A slab is the smallest unit, containing no :ioints , of a given pave-

ment feature.

3



~t. ~. !k:~~ ~ were  r~ ~or Ic ~. The locations of’ the individual pavement

~~~~~~~ tz:t  i~ . i;m t ~. ~t a rt in ,~ p o i r t s , and the d irections in which

tV~~~e~~~ : ~€ ‘5~ L~i~ pe el ( : o ~~ by arrows) are indicated in plate 1.

The resu.lt .~ at ’ ‘he rH id  pavement s i rvey  for those features that were
in~ r e :t e - i  in ictail are rre~er.ted in t able 3. Thi:~ table shows a quan —

ive brea~down at the various types ot defects and a condition
for e a h  ravemc n 3 f’e a u .re inspected in rietall. The procedures

u.:e I ~or ‘letern ining toe ~on iition rating of a pavement are given in
A~rer~ L:•: III of’ r)e :ar tme :: ’ ~ f’ ‘he Army Technical Manual TM 5-827—3,
T 5~~.id Airfiel Povemen’ . Evaluation,” dated September 1965.

R i~ way

12. A.e NW ~‘nl of the runway (features R1A and R2B ) was struc-

twrail’. ’ in ve ry -ood oonilition Laced on the percentage of slabs contain-
no ~ o~~~r ~ef’ec~~c .  A total of 26 major defects were noted in feature

~~~ all of w h i c h  were iong]. 4 a iLn ol  cracks . Of the 26 defects, 12 were

th ’: two outer lanes on each side , and the other 14 were about equally

‘.-~~e~i ‘wconr~ the other 8 lanes. Feature R2B contained 146 major defects,
1 , i t i~-iiraL cra(:(.c and 1 transverse crack. Twi~nty-eight of the de-

fw :~~s were 1oca~e-1 in the two outer lanes on each side ; the other 18

wer ou ’ c ina l ly  divigcd among the other eight lanes. The asphaltic

c -o c r ~”c  A )  nt~~r~~or r r t ior ~ of the ~~~way (feature R3C) between the
1 ~~~~~ o r ’~ ~~n i  onent :ar.orete (pcc) ends was In oi~~y fair condition

sr- c ’3:is - :1 l r r o ’ i ’ sIinal ~raci: tng (photos 1 and 2)  and slight rutting.

foaoi.~r u~~ i1 now be in good condition , since a 3/4-in , friction

os-erloy ho: Lean ~~pp~~~~ i : .)  The SE end of the runway (features R5A and

w’~ -; In a Poor to failed condition based on the number of slabs con-

~~~~~~ ~~~~ ~fect:. These two features contained. a total of 332

na.~or lefects , of vh~c:s T~J~j were located in the two outer lanes on each
s u e .  Tw~ n 1:,- -:even slab s are scheduled for replacement in these fea-
tures. Thoto 3 chow..~ the condition of the PCC pavement at the junction

of ne AC po:,’ ’ncn~ at the  f~ r ,~~~ of the runway. The general conditions

of the PCC pavements is features R5A and R4B (SE end of the runway) are

shown in photo :  14 ~~ ! ~.
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1$. T~ x .i ; .~~’s A , b , C , thd U were in fair tc good cond ition , even

t h i u -h ~.nere was s m ~ iwngituiinal cracking and slight ruttinc in the AC

m e r i s i n g  them . The t a.x iway throug h parking apron A (feature T1A) was

uo :’~:. r cond it io n h a se~i on ~~:: number of slab s containing maj or de fects.
: . tu.re contained. 521 m~ , j i r defects , of w h i c h  ~l5 were longitudinal

These longitudinal rack s appeared ‘ o be the resul t of chan —

i~l h e  t r a f f i c , since 60 percent  of th e m were in ‘h e center lane • The

t . c.ho. a:,’ ~~.rocgh par~ 1rn~ apron B ( f e a t u r e  ~~~~ wos in poor ao nd~~ ion .

This  Le a tu re  unta m ed 123 mojo r defect s , of wo i u. a:~~ ~x imately 50 per—

cen t were in the center lane .

Aprons

114. The north warm-up apron (feature AlP ) was in very good con-

di’ . ior~ based on the percarvf age of slabs contain ing no major defects.

Jet b l a s t  had caused scaling on approximately 10 percent of the slabs.

Fnoto 6 shows som e of the scal ing in feature A12. The south warm-up -:

apron (feature A2B ) was in fair condition . There were 110 maj or defects

in th is  feature , of which 100 were longitudinal cracks . Most of the

ion it ir I in tl cracks were of tiL e tp-oe shown in photo 7. They appeared to

be cau:e:I by she manner in which the pavement had been placed rather

than ~ overloading . Ccaling was also prevalent in this feature , with

at .nrcximately 20 percent of the slab s containing this defect (photo 8).
Parking corori c A and B (features A3B and Al L-B ) were in very good condi-
tion based on the percentages of slab s containing no maj or defects. Ap—

proximately 10 percent of the slab s in these features contained. long i-

twi ina l  cracks , which were the predominant defect. . A large percentage
of these longitudinal cracks were of the type shown in photo 9, and they

did not appear to be load related . Considerable exp ansion of these ap-

rons has resulted in upheaval of the shoulder pavement s (photo 10) and

the removal of the PCC pavement ar ound embedded features , such as the

fueling hydrant s and drainage structures (photo ii) .

15. Those pavement features not specifically mentioned above were

in very good to excellent structural condition .

5
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Actio r.

-a ect /es ins -

1 . A~~ a i r f i e l . -i  l .-Ltve: -n ~~~~1t PAFB o :re inspected for evidence
Lg a: ’ runcr ~tai fr o s t  . :f e : . s  Un - . ,r .~~e 1 . - by a team from the New

Plo 1:1 . : .  ~~~ memb~-r ~ ~nhs team aLso participated. in the WEf
nIl sos’.’ - , uf l ,~ l5 A~~-u.a, L~~”P .  ‘i~~ ~b , -- ~ ‘ -ies of the f rost ef—

os acre ’ i-wi: :  u -r e ‘ 3 IC ’ ;r5~ . -

-
~~~~ n-s . e U : :  ‘- - ‘-s -~~ ‘ r ~:: t LCu to the pavement s  dur—

isv cc- I - ac: ’ hc

• I ’ L - f~1c— : :. . a~ ’-s ’~a fa~l ires ‘ hat ro ght be re—
L at e  ‘ : a . . ~,eake nJn  uf  ‘h o  so -codes -or 1 ace courses .

- i - i ss  ~e’.v- :

U . The n i r f i e l i - iv . s.orr - - - - ‘cr 1  exam ined fur  surface Irregul ar-
i s i es  in h ’ o  l’r ’~ of 01 : : cr - citiai frost  heaving . both 01’ the frost ac—
. :or :  h , , -aect inns were a U  :te:i ion : after the spr in. ; thaw at times whoa

r i d  r~onanifo 1m frost  heave- weal :], not be asparent except in
save-re : ase: . I n c a l r ie s  - -er . uadU of i n c  Lace personnel regarding the

- -ic l- . ss .era of c:Ies r ar~le ..; u’ l aca sougrtnesz during the winter months .
1- ’- . w e  r i - I  ~ive:: ’,eri t ends of the r inway were free of detectable

r ~ - oc. .: of the t y t o  associated w:th  :‘rost  heav ing . The flexible pave- 
.t r ,nwn~; l at e -r i o t - . -s ian was smooth longitudinally , was noticeably

w ever. r s . -a~ :r.:ei;. as a res tit  of shallow rutting . Except for certain
of t:-.e shoal Ic r ; - - ‘.- -- aen ’.c , the remaining airfield pavement features were
fo’.u~ i to P .  croc ’ P . base personnel reported that frost heaving had oc-
corro in she west sa-r .cAdor of ‘as : iwa - ,r D rear sta 150400 . Although the

::‘~ave hal subs I -led ‘c c.m~leteiy by the time of the inspections , a crack
:atterri consistent wi th  frost heaving was ev~d.ent . It is significant
t a t  he are a wr~ere the heave occurred was the only one in which ground-
w .ter was lucas oe within 5 ft of the pavement surface. The upheaval of
the ap r c- : :  shoulders discussed in par agraph 114. was not considered to be
fros t re la tc- i .
~~~~~~~~~~~~~~~~~ U-i ’H ’

19. A freezing ~ride s of 1000 degree-day s was used for the design

6
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a t  a i x d i €  1:] ~.a ’e m ( -L :.s . j O  t o:: is for th i s  index not ]~~own , but

l~~. -. :as rob dl ; based on l : .L- c .,l lect  winter  U t  On e preceding 10 years
as l : : I l c c t e - i  ]r ,’ t - t nL - - ;r - ’or ’- Lisa f rom tue Port smouth , New Hampshire ,
.2 ‘~~r . I t a - i c~~. wr~ t:LL a.: is of’ t emperature records up to and in-
c l a im , ’ inc 1 (‘1-72 seas- a , a k- . : i ; r t  f re~ sing index of 11114 degree—days

t’epr cueri~ ative 01 t n ’  -o l  fe , : 4- season ~n the past ten . Seasonal
f rees  i mp m d i  :es s ince sr . ~ l~~5i—5 5 -

~ inter  are tabulated below :

fr e e -s i n : ;  Freezing
Frees in -  Inie:-: Freezing Index

::c- dtson ce i rr o- - toy s Season degree-days

1556-go ~5d 19 65—66 583
1955-10 ole 1966-67 826
l~6c -61 55’. 1967-68 973
1)61-62 782 1968-69 6614
1562-63 P77 1969-70 791
lj ~ 3-614 52° 1970-71 1003
1)614-65 516 1971-72 569

These tabulated indices were determined solely on the basis of average

montal;r temperatures . Indices thus determined are generally somewhat

lowc r than those computed with consideration given to average daily
‘ emp ;ratu ”es for the transition months at both ends of the freezing
::ea: o. Par example , the index for 1970-71 , which was determined on
the : asic of average monthly temperatures , is 1003 degree-days , whereas
the design index computation , which was determined with considerat ion
to the transition months , is 11114 degree-days . The tabulated seasonal
indices , however , do indicate the relat ive severity of winters during

the 15455-72 period.

20. Since the airfield pavements at this base were constructed ,
the experienced. freezing index has been near design magnitude (above

+900 degree-days) on four occasions . In view of this fact , the general

absence of evidence of differential frost heaving is significant . For
the design index , a combined pavement and base thickness of about 65 in.

woul d be required for the prevention of subgrade freezing , and combined
thicknesses of 14-5 to 148 in. would be needed to meet current criteria for
l imited :;uhgrarlc frost penetration design . Since all of the primary
p aveoient s at this base mee t the latter criteria, actual subgrade frost

7
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1-one- r- .tLuflS 0! from 8 to LI in.  are presumed to Pavo occurred dur ing

,e ‘oi ler’ winters . In v-jew of the low frost susceptibility of the sub -

gra I- - soIls ax: 1 th€’ fact that groundwater levels generally occur more
• tb -rn  20 i t  below the pavement surfaces , little or rio frost heaving would

be expected. The results of this survey bear this conclusion out. The

01,1,2 kn own instance of frost heaving at PAFI3 has occurred in a non-
t r a :d U  feature (with only a 12-in , combined pavement thickness) in the
oni;; area of shallow groundwater depth . It is significant that the ad-

5acent taxiway pavement (with 48-in, combined pavement thickness) showed
no signs of differential  frost heaving.

l~ aw weakenin~
.1. The extent of thaw wc-akenir:g of th e  subgrade and base courses

c oul d no’.- be readily determined by inspection of ‘the pavements. Pave-

ment failures usually are repaired soon after they occur and usually are

r. ss easily examined dur ing a condition survey . However , even where ex-

aznination is possible , it is often impossible to establish by visual ob-

servations whether a failure is the result of thaw weakening or of defi-

ciencies in the thickness of the pavement components with respect to the
“norma.I” period loadings . The depletion of the fatigue resistance of a

pavement system is progressive under repeated loadings and , in frost
areas , is related to thaw weakening in that the rate of depletion is
;-reater during and directly following the frost-melting period. ThIs

rate of pavement weakening holds true whether the evidence of fatigue or

failure become s apparent dur ing the melting period or at some other time .
The degree of thaw weakening and its effects , if any , on the condition

L of the pavements at P.AFB consequently could not be appraised solely by

this inspection . Some limited perception of the severity of thaw weak-
ening 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.

22. The primary flexible pavement features at this base are the
runway interior (feature R3C), ta.xiway A (feature T3A) , and taxiway D
(feature T6A). P3-i of these features have a combined pavement thick-
ness of 148 in., which is adequate in accor dance with the current

8
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-~~~~~~ ~~~~~~~~~~~~~ - -~-- ~~~~~-~

ci ’~ t ’ ” ia  for l imited subgrade frost penetration desi gn, and no reduct ion
in h€- evaluat ions for frost condition operation is warranted (table 1 4 ) .

T~t&- runway interior pavement , however , is deficient by 3 in. in the

t h i c k ne s s  of the crushed-stone base course relative to current normal
(nonfrost ) heavy-load design criteria (265, 000-lb gear loads). Sirn.-

ila rly , the two taxiways are deficient by 1 in. in pavement thickness

~ in. in crushed-stone base course thickness. All of these pave-

:nersss show some load-induced defects , pr inc ipally shallow rutting and

I ’ : l i r ia l  racking , as shown in photos 1 and 2. Rigid pavement slab

‘ oicb:rccsec of ar La-ary pavements are also from 3 to 14 in. less than
: 5 ’ -  ce o’s . c c l  ~,21 current normal (nonfrost) heavy-load design cr iteria ,

‘c: - d 1-.~’ v I -  Iou~ -:ed -Ic- fects were noted in all of these features to degrees

r-oso-Plv proportional to exposure to traffic channelization (photo 5).

3. PAJ-13 was -designed for medium-load aircraft (100,000-lb gear

1 ‘ . i~~) ,  and toe principal aircraft using the airfield (B-47 ’s and

K ’ -”6-” s )  hav e not overloade d the pavements . B-52 aircraft (which have

ardied approximately 2000 cycles of t raff ic  and alert taxiing move-

m erits , par avr -arh 10) , however, have significantly overloaded the traf-
f i c  a r e -  A and B pavements (see plate 1). The performance of these
pc’sesemits is consistent with what might be expected considering the de-
s is~r: and traff ic , and it does not appe ar that frost weakening has been
a sL-ni f icant  f-actor in the developn~ nt of the defects observed.

Maintenance

2 14. Maintenance of the airfield pavements at PAFB generally has

consisted of seal coating the AC pavements and seal ing joints and
patching spalls in the PCC pavements. However , cont inued movement of

the FCC pavements of the aprons due to horizontal expansion has caused.

an increase in the cost of maintenance . This ty’pe of movement neces-

sit at e s  the removal of the FCC pavements around an embedded feature and

rert iLacement wit ,h a flexible material such as the AC shown in photo 11.
Ac an experiment , pol;,r : trE thanc foam has I - co n recently n-~ed as a fill

material between embedded features and the FCC pavements. A tabulation

9
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of the costs of contract maintenance of the airfield pave~~nts is pre-

sente l below for the period 1961-72 .

‘fear Amount Year Amount

1*1 $58,726 1966 $ 13,363
147,585 1968 16,800

11e3 29 , 531 1969 81,902
1,614 16,7214 1971 32 ,5214

96 ,006 1972 360,000*

Friction overl ay.

The ‘5 3 V€’ :,ir:uw1’, j  — uo no ’. accoun t ~or some maintenance that has been
per t .  z ’r:~-- I by base :-ox’ s -cnr :c- l,

Evaluation

2 5. A . :-o~sar r of the ravemer : t evaluati~~ is presented in table 14.
i sh  -l pavement evaluations were updated to eliminate air-

‘r a l a  t hat  arc no i~, a .-~or in the  AS r Force inventory and to include air-
‘ , rj a ~,a been ad-’i~-’l to th e  inventory since the last pavement

- ~~‘ua~ ioo . The evalua~ i-on is b ased on the pavement thickness, fle~~iral
r r ’ic 4, i . (rt~-2 ),  base and s :rr -ba se - b icknesu  and strength , strength of the
: - . -r ’o ie  (C2F ~ -cc i: ‘ iu lue) ,  -ivl  tne  struc tural condition of the pavement .

Con-lusions

I ’6 . The f- i i c w~ rn - statements summarize the findings of this

2orLs1 -ierab ie l ongitudinal cr ;o-k ing in the FCC pavements
t h e  runway and aprons was noted; however, this crack-

trig I i i  not aepear to be load related .
b .  m e  AC ~-avement of’ the runway interior was in only fair

condition at the L’nc of the survey because of cracking
and r u tt i ng . ~irice the survey , a friction-type, 3/14— in.
AC overlay i~ac been applied to this feature that should
1p~ rade its Ccr :eral condition to good.

The tax~ :-z -~ys t~~roag~ parking aprons A and B contained
loner-  U ,  t r u c t : i -al defects that appeared to have been
cause-I h - ‘hanneli cud t raf f ic .

10
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d. Expansion of the FCC pavements of’ the aprons had caused
upheaval of ’ the shoulder pavements and displ acem ent of
drainage structure:.; and fueling facilities. The FCC pave-
ment around some of these facilities had been removed and
replaced with AC pavement .

e. Around some of’ the drainage structures, polyurethane foam
was used to replace the FCC pavement .

f .  Spall repair has generally been accomplished by removing
the damaged pavements and replacing them with new FCC.

j. Evidence of detrimental effects of frost action was ob-
served in only one area , the shoulder of taxiway D. (The
water table in this area was within 5 ft of the pavement
surface . )
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