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Foreword

T e study reported herein was conducted under the general super-

vision of the Engineering Design Criteria Branch, Soils and Pavements

Laborat c~ry, of the U. S. Army Engineer waterways Experiment Station

(WE S~~. Vicksburg , Mississippi . Personnel involved in the condition

survey were ~essrs. H. T. Thornton , Jr. , Concrete Laboratory, and S. J.

Alford and R. N. Gordon, Soils and Pavements Laboratory. This report

was prepared by Mr. Thornton and Mr. P. J. Vedros under the general

supervision of Messrs. J. I. Sale, F~. G. Ahlvin , and B. L. Hutchinson

of the Soils and Pavements Laboratcry. Appendix A was obtained from

the Air Force.

COL Ernest D. Peixotto , CE , was Director of the WES during the

condu~t of the study and preparation of the report. Mr. F. P. Brown

was Technical Director .
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Conversion Factors, Eriti~h to Metric Units of Measurement

~r i t i sh  ~n i t s  of measurement u~ed in this report can be converted to

~etrj c  units  as follows :

Multiply By To Obtain

inches 2.5k centimeters

t ’~~~t 0.30~8 meters

~J1es (U. S. statute
’
~ i.609314~ kilometers

square inches 6J~5i6 square centimeters

square feet 0.092903 square meters

square yards 0.83612714 square meters

~ r~unds  (mass) 0.145359237 kilograms

tound:; (force) per 0.68914757 newtons per square
square inch centimeter

Fahrenheit degrees * Celsius or Kelvin
degrees

~ To obtain Celsius (C) temperature readings from Fahrenheit (F) read-
ings , use the following formula: C = (5/9)(F - 32). To obtain Kel-
yin (K) readings , use: K (5/9)(F - 32) + 273.15.
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COND IT~ U J~v!~y, WUi T~~•~YC’i AT!-

~- u - ‘E ~-A SE , ~itL C~ -

Aut~i r i ty

1. Authority for c nductir ig condit on surveys at selected air-

fields is co ntained in -~ner L’~c ’;t  to FY 1172 RDTE Funding Authori zation

(MFS -MC- 5 , l~ February 1 7’ ), subject :  “M r Force Airf ield Pavement

Research irogram ,” fr om th’ Office , Chief of Engineers , U. S. Army,

Directorate of Miu i~ ary fonstruct ion , dated 18 February 1972 .

i-urj ose and

~~~~~he purpose of thi s report is to ~resent the results of a

condition survey performed at . urtsmith Air Force Base (WAFB), Michigan ,
:Iurin ~ 1-5 May 1972 . T~: ~‘ollowi ng th ree maj or areas of interest were
considered in this condition sur’rey :

~
_ The structural ccnd i t i on  of the primary airfield pavements. ‘~

~ 
The condition c f  pavement repairs and the types of main-
tenance mater~al:~ that have been used at this airfield.

• Any detrimental effects  of frost to the pavement
facilities.

3. This report is limited 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.

Nb physical tests of the pavements , foundations, or patching materials

were performed during this survey . Appendix A to this report presents

the annual pavement maintenance plan for WAFB .

Pertinent Background Data

Location

14. WAYB is located in Oscoda County, Michigan, about 1-1/2 miles*

A table of factors for converting British units of measurement to
metric units is presented on page vii.

1

4
- _____ 

—
~ 

- - -—



~~~~~~~ - - --- , oo~~5~’~~~~~~ -’ - — ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

I

we:t - :  ~he ~~~~~~~~~~~
- tine ~

‘ !-~ke 
1u r o n  and 2 _ l A -  mi les northwest of Oscoda ,

- •
~~

-.: ~~~~~~~ A ‘r~ ’ :~ ~it ,- :
-
~~ i:~~,. ~~~~ ~ pint I.

l~0~~~~~i l1Y and soi ls
- 

~c ti !‘‘ Ic Ld :~ loc~~ cc~ in a near ]- ,’ leve l sand T~la in.  The 

1 -~~f n r :  w io~~ r i t~ - - a ir l ’ :old si to i~ approx imately (2 ,  ft  above
‘i ’ an oa 1e ,’oi . The rro-~or: ~- o t  S i  1 t,~’ i ’ ~ ‘ grayling ” sand , is a loose ,

~‘!“~ded ~‘a nd ~‘~~~‘Th~’ f’r~n yellowi --h brown to grayisi~ yellow
c - I c r .  ‘The so i l  ex too ~~: to conside rai le depths throughout the air—

:T t o .  The .-~u~~rr’ td- : - r d  f o u nj ot i rn  su~ soi ls are composed generally
- i  n~ n~ I -~~t i r , ~nnt’ r : r t — . u.:c~o .~ it~l-:- unifc .ro lj  graded fine sand , which

cl a ssi f i ed  as an SP or /fi T material accorcing to the U n i f i e d  Soil
in : ’ cc~tion Svs t e r n .

Drainage and wate r tahi ’--
6. The surface sci]~ and subsoil are granular and free draining

t m  a known depth of about 20 f t .  The groundwater table varies from 15
to 2C Ft be low t~ic ,~rnund cur f’ace. ~r ior to 1955, no subdrairts or col—
l- : ’c t lo f l  s7stems ~

‘- r airfield surface !Uflf lj  had been constructed due to
tn~- I i~~hly pervious characteristics of t}eT- s I s c i  1. Subsecuent con-
st ru c t i - - n ha.; provided ponding areas and catch basins to expedite runoff
From a~ ron ‘~ ‘ens for relic from standing ‘-inter during freeze—thaw

Climatic conditions

7. The average annual rainfall in the area is approximately
28 in . ,  with an average annual snowfall of 56.8 in. The mean annual
temperature is approximately 145 F. The winters are long and rigorous,

while the summers are comparatively short and mild. Climatic data for

the period August 1969 to July 1970 are presented in table 1. Rainfall

-is generally well distributed throughout the year. The rainfall occurs

gener~ llv as moderate and prolonged rain or as frequent showers , but
rarely as a heavy downpour. The snowfall is heaviest from November to

U. S. Department of Defense , “Iri if’ied Soil Classification System for
Roads , Airfie ’ - ,  Bmbnnkrnent s , - trid Foundation s ,” Military Standard
MI L-3T 1-El°i , ~r c  19E-5 , U. ~i .  Governmeni: P rinting Office ,
W’~shinp tc ’r , D . C.

2
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Mo ‘ C-ut light sn ow fa l l : :  O t i  F n e c  n -i;:  cct~r i i , 2 ate as ~i’ty and as
ear  Cy a:; C teb - - r .  d e w  !-Ln- : 0. i n  t i  gn~ Ii thron he t the -

~~ r t er .
f - / U  lin~ winds are fr -m IF’s’ nor t owes t, vat - , ng ir o n  strong to light .

‘I t t t :  sea;: freezing index F- :‘ the  - - — ;~-~ar p-eni i l5SR— L~jF3 Wa : ; 91~ degree—
days. The design f r e e z i o - - index (h~~~sed on the co ld - n t  I/car in 10) for
this same period wan a~ On - -/urato fy -

~~~~ de~ m ’ee—days .

Ge” d d~-scr ip tion of ’ ci ‘ F i : I d

-F. In May l -~(0 , ~h - -  n i i ’ ; i eL d  consis ted of a :fE-SW (06—2 14) runway ,

~ fa r ;L ll e l  tax iwa ;.’ wit : :  four  c- r i : .  - c t i nw  t a x i :-:ayn , a FAT operational
apron w i t h  a c r Ln e ct i n~ taxiwa;: to seven hangar aprons and taxiways ,
four AD’  apron . ’ of “arThur n iz~- :: w i t h  connecting taxiways to the runway
and t o  -th or  hangar -epronc , a warts -up apr~ ri at the lIE end , and a SAC

alert apron w i th  :~arkinr  stubc and a concecting taxiway . The runway

was ~~ ft wi d - -  and ll , 0 - - f t l ong . The SAC operational apron was

approx imately F F00 f t  1-ng and 775 f t  wide . Taxiwas’s A-fl , F , I , and J
wer~- ~t ft wi de ; t axi-ra ; E was 11:0 f t  wide : ta.xiway:’ 0 and K (the old
P-Is’ and NE-SW runways , renn -ecti -

~r elF/ ’
~ were 150 f t  wide; and texiway H was

50 Ft wide . The ADO oporati nnel a:.rcn ‘,-ras approximately 1500 by 575 ft.
Other aprons were of varinos sizes. A layout of the airfield is shown

in p late 1.
Previ ous report s

9. Previ ous reports concerning WAPF are listed below . Pertinent

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

a. Condition survey reports. The following three condition
survey reports were prepared by the U. S. Army Engineer
Division , Ohio River, CE:

(1) “Condition Survey Report, Wurtsmith Air Force Base,
Michigan , ” January 1959, Cincinnati , Ohio.

(2) “Condition Sur’icy Report, Wurtsmith Air Force Base,
Michigan , ” September 1966, Cincinnati , Ohio.

(3 ’l “Investigation of I avemerit Spalling at Wurtsmith Air
Force Pace , i ich i gan , ” December 1966 , Cincinnati ,
Ohi o.

b. Pavement evaluation reports. The following four pave-
ment evaluation reports were prepared by the U. S. Army
Engineer District , Det roit .  CE:

3
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(i~ “g-j 0- j  5 l ) ’ L ’t , A . i i N l j  :‘~~r ;:on~: -j - j u -~t~~r ’  , (incc.d ’.
Ar ;s , . -’~i - id . (ci sin, 11 ‘‘Li -a , 

‘ ]

( - : 1  “Li-~ ]r’ . 10!: e’l H i v : - l  - - :O ’ , - l n l - - n : ien r~~ lio r t i r : a nt _
- -

~~ 
- 5 : 5- ’ , l/’~c : , r y .  IF . -)‘U T: Ligan , : i 5 ~~.

(3) “P’t ’~Lo;ttI - - F t i g h t  -nt - , A r -  and A t - st Taxi—
0. 1 0:’ o -z, ~~~, O r °. s~ith Al- I , Li h art , ” Ja nuary

i F s - f .

(14) “A ; r :’;’- !- .r ‘Fi n 1 , -t t i r r ,  0’i~ - n t , W e r s n it h  11FF , !~‘ichiga rr .”
1- ’- - -

iL n c-ry of Air: ii -’ ‘3 -‘ r r ’: ’: c ’r t:

‘o .:tr:ciinn I: st - ri’
- 

. Fe  -Oi 5~~ - L h I  wa. i’1~~F du~~’ - I - r~ ’ ;  15~A an C~ rrc. Fdeel , a

Lao- i i ~ r ‘~‘axili’ .r ,’ to F f r i a1 ” -  : I el- i .  Tito : e ding cur T aco at t -tat  time
was n reatcd ~r’ivcLi. In :‘unfy l~~ i2 , -n-s n hiagcrial. run-say s were con—

z~ r oot ed and surface- i  - ‘i t h .  - - ; 1 seen;l: . Li For in i_~ 5 2 , thr ee  runwa~’s
C - -one ct inr taxi.-.’- .,e- , - r - :, an i o n  we re r : e r n nru cned of r.’:rtlanr i cement
c;nc rete ( P C : ) .  T O -  field ‘1: coo - ia r .  :ig 1e~’F-n - T - . r - as Oscoda Ar~j

A f r f ’ i ~’ i d .  A -( — f t  “cc..’i - ‘~t e n s i  - ‘ . a :-ansL Ic-I Lixiwa’,’, and an

al,eco a:ron and taxi ;’-:.- ‘.-rc- ; -e c n n : - n;’cct-::- -i is 1251. Addi Fiorsal pavem ents ,
con. ;i :’ t ir . g ~-ener a I  ly of ‘inn -our access t : x s -e;,  , nsa-or . areas , and cifen--

sions to exis ira - a - c o n .  - - -‘re c a r n tructed coring ]Jh-1957. During
1F. r 5~ l959, the airfiol :;  w as  r ebu i l t  to -so:::t~od~ te h~~~:V i’ ai r r r - -if t . Con-

struction completed at t tu i c  t ine  consis ted —-f a runway , a parallel taxi-

way , warm-up aprons at each runway cod , a hangar ann-cr ,, alert facilities,

and a nar ic ing -apron f’ about 188 .000 sq p d .  l)e~ aA1s ut the design and

cans 4 r u ct i o n  h i st -ry  of’ ti: : ‘mli i  : 0Ld  pscrec.ents are presented fri  table 2.
Pavement thI  ckn ’ocse: ; . de: crirti ‘5- iS ’ , and other  details are presented in

tat ie 3.
_~~ f ’ ’ie hist c- r---

11. A detai led traffi c record was ri -f a-4ai 1~ ’-le for this study;

however , some tra f f i c  :Ir’crc.eti,~: was available fros: previous condition

surlrro~s and p’ -u - i t ‘: - rs- Lu: t i-- -n. : . In aciclit i  on , a t ra f f ic  count for the

:,°a r  1971 was rtt’ ined durirut ~~ : - - r i ’  ccc,- • ‘fl-re 11—52 aircraft started



- - -

‘~- - - - ‘.t infln ‘it  W AL’J ’ i t i  J u t ,  . ‘io n th- s hin  t ir a~, -F e-

airc ’- - - ic t. ( -p ’ -! ’’~~ir: ; ~~r~0O Li ‘ml ~ 1 ’ . - ’ l :  ~-e r- -- F . -t t e - r n. 2 — o’) :;cr -icn ), wii_ h

‘ -c o a s t  n a t  - . - ~~
-
~ - 2-- s 0,- 0. : - ‘rat ’t ( - T ’ t n :  ‘ _ 5 ) 4 and o—i~ 5 c - -o n e s .  The

- p ‘ - . riditi - i : c- ’: I; 2 --o - ~t :-Ts -: i Lic-r.s 1’. tr,no sir’s -rrs jnl ,od

-f a: - - - - t  250 cycles : ‘:i 1:1 , L l : ,  of ‘. 1 r i C l :  “j r - :  X I S ;  to f ;,’ ‘(L - : 0  ~ :: wre~-n

F — 52 a i r - c r a f t  ‘ ations , KD °‘;e - - - Wei - f  Li— i ~ — - ;~e”o
4 loin: , atid  tIe- r i ’_

sta t ndn t- were I- — lo ar:d - s :  i ‘ml ‘-0 ralA. - icr : . ~A cyc ie ci’ ai r ’ —
i ’ z ”- t l ’F traffic 1,; a c’-rL m a  P - ; :  CL : 0  ~a’ r~ ~o and one takeof I . ) In
‘~ i -l i~ i- -n to ti:~ ai r-:r’ :tt ’~ t , ’Li’ -i :r- : . -of t I n- -c’ - , ~° - ‘ i t  t Free alert taxi—

i-:~. - -x’u’oise- - 2 w - lu  ;n Ci a lt -~ 0O: ’ :!’C. , ’O ’ ~OC l : ,-:cre o ;-- :uoo-: -i :- ~cF mcr:tF.

in 1/( 1 . the;’~ .- . C t ’ O  ‘ 5 ; ! ’ 5 :-::‘ --L: 11, 1 1±. c ’ s ic-s ( f  F r a ~~t L c . ‘s -it-L o s:

1 0 cycles so!’ 1— 12 e-:~~- , ” inn s  (~ ‘ r  0-c’- 8?- : -s m’- r- :t~
-
~ , ~~;1i cycles wore

K C —  Li opera si - n : ~ i out 7 ‘ s  :- : ‘ - : Fr ’t arid tb- m ’ c u — ~ in 1 cycte~ were

‘r a: -l ’~u.; t r ansi en t  ‘ml i-c r -~ :”. -
- ~~~~ 

;‘aFl coin . On :‘rs.nl raiscioris, the average
or- - ,-:c .-:ei,- at tab ’- - 1 ’ th e : --52 :rh’:r-o . is apnr’:xi:’~ tci;: 1400,000 lb.

L- - in - - ’ l ’ir’t c : .dl ~~ioo: . , - - ,-sni o: ’:,: :‘.i’ -o s to about ~9O , Li1 lb . It is

ecoin-uted f r i - - s  -:1~1;cxiri t 1’,- 7 5 ;e s ” :~~nt- of lie Fak -s t s : : - ’s Fv’ ys the

r :: -~~r 1 -t (Li) coo of the ran 

— Ccndi ~ :— o. - ~ I’ I aveme :-t  F’ir ”aces

I av’:-ment- ir,sr’-ctl me

1 . The foil-mo ins pi’- - cedure was o:ed i.n :o’ . F u c t T h~ th i s  pavement
inspection of ’ the ri ld u -c.’:t’oct: : . h n nr e s e ’t ot i v .  ‘-mat -ares were se—

lected for detailed ins~ e ct i on . The ‘e a t - o - .: were then inspected slab

k ’ ,’ slab , and the defects wore r-c c °-r-:- :1. (A slat : is the smallest unit,
c o n t a in i n g  no j o i n t s .  n-f a ~a’/enent fea ture . )  The locat ions of the

individual pave ment fe atures , t O - -  IS , ; ;  ect ior starting fe i n t s , and the

- t i r e c ti o ns  in which the pa~rern on ts  were  inroected — ir e shown in plate 1.

the  results of the r i g id  iourem-:n ’ :-‘us’vey for those ‘botures that were

inspected in d’stai 1 are ui -° ;er- t: ’~- i in I nI le 14. This tab le shows a quarl—

titative hreakdr~ m of the ‘,‘aLious tppe s of defects and a condition rat-

ing fo r  each pavement F e a Su r ’ e  i nn s  ected f r i  —lc:t’r.i F .  The condition rat-

ings are based primarily on the cot~~l perce ’~ta1;e of slabs containing

no major defects . Aithc :oh L in er  defect- : (cpafls , shrinkage crack~~,

5
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— - u ’  - ‘ , — ‘F- . ‘ a r t -  rio .5; 1_ ’,’ fl - - : ~: + d  1~~~~:- t s ~ 
-i — -  - - I c i :  e sir dl  tiori

:‘a ’ .r~~’c , S 5i’ - i o l t ’ - i  - . - : .  ci 2- iL -se : ‘ Lit ;:’. ~L l- ‘ - n  ~e - - t  to t n ej ~ ’

‘ , : I’ - - - t r -r : ‘ o- m !’ cAal oj - : - ’ L L - r S I
’ ’H l- ’ ; ’ ; + . ‘-‘- i c  I I t  - ;i i o n rc::- -t  ai:.o

~~ ‘ — : ‘  t o t :  afl o;’ : 2 - - - ’ . n : :  ‘ n , ’ i a ,  noss i~~ [, s - i -Li r- ‘ r - t~~~;cnj’:-

— 1 -~~~ ~ I l _ c’ i t  s . i’d j ‘ “ n t i~

‘ t ~ / ~~i ,- i, r I I I  ~J ~

-‘-- r ’  ~e A- -nc - s T-~ 0: lcd II ~ t i - I .  Ff1 ) — J  ‘ _~~ , 
‘ - I ~ id Ph  r f ioimi I ‘ere ro-:nt

I -- ; .,
‘‘ 

~t-L - - - 1 -
~~~~~~ 

.1 - . r C 
~~ .

O ’ m I l ”l I f l c o : O i t l 5: ( ; : la!-  0-’,’ r io - -j ) of t h e  :- -sniwav averr:ent

i::di ~‘:d :-L I t  -c ’s- X ”e l le : . t  st s ’uct :ral s’ t ic t I~~~
j r ,

~~ . :-li:’ht sla1~s

2 ot t ’ : : f ’ :  ‘ : - - 1 J — I ~~. — t -  l ’s :  t~~ v ’- - - ’ 1 in ‘ - c u S s  2T~ Ins’-: of the intonias’

mt t~~ :E5 :‘ii nWEic (i ’e a t - : r - -  - -D ) ‘cm: Lii: - i i  the oni ,’ : : s t jc-r  - ;er ’ect s .  iIc’ne ’rer ,

as i. shnwn ~n -:,a1 Ic 14 , t i e - n -’: :-;e - -- a C : sir :- oi- Li ‘Ce ‘:snlos of ~~ aCl~ and
- : - —  - u t , : . and : mm ’- C) ’ c : ‘ m C ; -  I r io ad - c( ’uI- ’- - - I I n nia-’ ’sa:em’-nt niirf’a c i - .

~~T’± ;~ i .: hat in t o - - IF i ; ’ . 1QQ~ CF ci ’ t : -e  c mut u,;e t (o~) - :nd and ‘ m l : ’ I

- ‘ :- - ~~~: slab in the run ,c, 1 2 - n cr  .t ’mI .n~ 1 n - :  —ou t ,: -::‘mt ’ : 1 and FL

1- . in - i-- . s i  sati - S :  of the : ~
- c- r~di tic-r :  on t ime runway at o1-~Th was

- r I ’ - - i’;, - : in: lc’,66, ‘-nd t i c- r esul ts  we: - e Li~ i ic :4eu in t-Li report rei ’e r —

- e r  in . , ~r—1 L s - s b a . TO-ire bar l e a n  a ro’csr-: :’ , :sos : in the o- wsber - f

‘ i i  the lo r;gitudic:--l joint:-: :~~~Os€: the l’fn ir”estigati- n. The

snail - - ad p- -: — ‘- u t s  Li’s :: Cc -en j ’ -O; ti l:’-: d - -:1 Fl. patches : cf a latex noaterial

an cc -sri’ concrete . l I n a c  tn-s j s - m h i n 5  or~ the r’s::- ’iy has to be ac—

-sc—mr fi shed between a i r c ra f t  °T) i : r ’ ico ’ i :S , a fact  settinìg io:ox~j  imatch is

— u r’c’d. In some eases a poor patching job nas resulted l is cause of the

rush. The repair of sp-~iIls and p- -f--outs is a costly, stajor :n intenance

prob-i no at th i s  airfield.

114 . Structurally, the paw -s,’:ots are r: - :’fnr:nini’ satisfactorily

under tr ’- f f i c  of tls- P -52 ‘irc:raft now 0: -in c  the I nworner ts .  Five B-52

r i le-tn an-i twenty_tw o h-II-J2~5 pi lots were asked to rate the riding qual-

ity of the runway . ?i:d y-ths’ee ~-:rceot rated it as smooth , while

t h i r t y — s e v ’~n percent ra ted  it as C F ir .

lnim arp ’  tax iway s

11. ‘hO e Primary t ;x iway  :~:sl-eu c- snr :i s t s  of taxiways A , B , and E;

- - ~~~~~~.-- - -- ~~~~~~~ -‘~~~~~--
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,“rv~-d
’sr: t l :’ - ,t C i’~ sy:’ ’,esl . - . - — - - ,‘ , a:- - t  ‘‘e i : - :  ‘ h i  1.. ,t 1 ’I - : L r r a r t  

- 
~i -  ~~~~ .- i :  — : : l , ~: - i W s  ! 4:- -: ’ .-s-~y A c c - tah rr ’- ’ .

- : 2  ,-;a: .l - i e n i f f I L ’ - c l  a;: “0 ” c:- - - . ’ : k l n g . a s ’-n ’t i t i e n  ‘,- i l ’ i e h can 00Cc::, : sev ’-r ’e

-U, ’:: i,o ile v-:- s o-  ~l n t e -  ica l is. 2 - 
~1 1:; r - - I. ~:e 14 ‘f i: 1 -:n~’th- a:”’

, ‘ : n , ’ - l x : :  I it -n-ib: .’:l ,:cf ; : : :’ ’ s  t: :e n ’ 4 . - ‘I ’ 5 to Ft :,er :,‘e ’r in  the

I ma a ca4e~
11. Oh’: 17—i’ : .—~ 

- ek p :L ’J. - - : s-~.~ - -I ’ t : :- lAd ‘o - :-r ’mt .j  anal api-on was

In  exce F I - s n t  , o ; ’ -m c t u r ’ ;l ‘:‘ :2 : -n at I i ’ : ‘ -  of ins : - ect ion . Appr~~d —

Tsitn lw j’ f: ;ien::ent a:’ tO- s. 51 :0. ::int’ -. . n-:-.I ‘- c—co t s  and spalls .

7. ‘h’ hc’ -— :h ’,. _ 1 . - Ccc rnj’xs snt al in- - nr - :rti  st  -.rc ’s—UT: apron was

in:  e :’:s-:ll- at s tr - n - f u i ’al s r  - : 1  t I :  . A ,pr- xi . at. e ly l j  percent cC this

acro ;: c - n t ’m i n c sd : — - i- iV: : s n-al I , : .

118. Thai: , IA ( ’ alert f -intl I - ty ,  i,~~l oh con- :i -it s -cl’ nine parhif ng stubs

an-:l t-5:l--raI- F ( I s  — i s .  .—t : i’:l-: pa’ie::,e nc ’i ‘ - ‘~:‘-s: ls: ,:.:~~c , s l b ~~~rt s tructural con-

dition . I I : ’,-ie ’Tt: : ’ , 1:10 - : :s :tS ni the  : ILis I a the en .i ’aind s tubs- and

87 r€-nc --s nt ‘ci’ the slab s 2: sin ‘ - - :-:I -:5;: cc- - - ‘2 ned -cn~ ouLs . There were

r:1Ln1er~ u:: c c r — -~ 2 is’ t-~ ii’s: I;: the  s-i: -:r ; :r,~i , in: t i me 600 f t  :-losest to

fr:-- r -:n:- :-of , con,e d-:t’;rh ”:tl’ ~ “ sh-: r i’:):- . ‘ w ~ss

19. Connect ing t assi.:-:apc C ‘ - ,fl’i D ;-:er- - in o-:-:cellent condition ,

w i t h  only a ndnor s urntei- “f’ rio’: e.utr and ‘F.nt spalls . The 10—in. —

thick sa-remc-nt of tnxiria;-z J ( I o n i c :”- ‘I’~ -i- ) was not surveyed in detail ,

but it ;-,‘as noted that structurall, di :’t� in - c s  h’md occurred in the taxiway

up to taxiway if due to arkins of’ liens”; ‘:.incr :-ft during ale-ri exercises.

20. The renam ing facil i t ies  were r ot  selected f’ - r detailed in-

specti or~ : howe -i-c r , a CUrscr ,’ i s’ - - :ct I - n: was mm di: -f the- rawemen ts . It

was a -t o—I that Liy .iway K (the or is inni  Tf - ’_r”,-: :‘uj-r,,ray ) was in excellent

to 1:5-or conditi on . In lF— 7 1— , a section of - i s  t ixiw;r ;: (adjacent to taxi—

way J ) .  which  h’id ‘n n c-risin::. I. T-avemerLt of j r .  of b - CC over 6 in .  of soil

cement , sins rep la c —c d  with 11- in -- of e l f  so that taxiwity K could be used

as a turnan” -ur,d airorl f-o:~ ‘sj:1c;cd ’:~’ :!1.1’ C ni . n 1971, a section c—f

7
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( ad,:’ .c ’- ::t . 4 ‘ -_x: :,:~~’ IL u nir l , 2 un-sI an a ~ - wer che ck pad ,
.a;’ x’e~~i : t ’e.1 w )~~,- , ; C r : . r 1 d m . - i , : 10- f~,’ ~ - :t  reinforced con—
s”n t e  CF d -ow~ a; , - : .  - r ’  s a c : , . - CF -u - 4  ‘~‘I.  ‘Li’: -nt 1 ; t ’f i : ; : i l :f l S - were in exc~~i.—
i ,.,~~ c c.;, :i t i n n , a:2, tue — :‘i gi: ’ . l  ~~:‘.“‘c’1sn1 4_ S , si - m r- u g h not in one , were an

c — n, :i~ : :u (,b:- ton ~ s .d 1~. ~ ‘s : ’ : ct - ive l s ’ L The f-ic- : operacinnal apr ’ni
- - , :ii icr-cd t 1 ’ - ir ~ ge-au c- - n -t I  -55 , ‘‘ ‘c—nc ,  t h- :n i~ :: ‘-ur :Ther ‘t i’ th~ si lO s

:i- t --_I siaj -r def”ctn . I n  1 j  , a ’ out 1 :5 ) :  s’: ci -fl this apron a n — c a  (n sn ig_

Cna h Iy 7 in. ‘-C I IC~ war ’ ‘‘-: ] ac-eu - --Ci ii ‘
~~ I s ,  of PCC (photo 5). Taxi—

-ay - ;  ( t h ~ old i-b— .- , rum ’,, , nil Cl :  r -C i Sc - s  ‘Sr .io:ph a ’C t r :~~c ’cncr: te  avnr 1a~.’

r. i~ . -e~~t~- z ’ in  I F l , i, ’: 2, i’-~in’ ’c-r:-II tic:. . Is: the 1972 L i s r e - ’tion ,

these l’:.”::’.:- nSs (‘- ,xi -~,-- s ’ . I , J , - - .1 11) :ii,oncd si gr:-s of  ‘ra’:I-d irng from

r.~ by :i~~ tern r h  t.; ’ - :n . C - - c t  2 -CC.

h-i’ I : ,t- : acne --

21. I-iaint -a rme e f t Ile old- -r h u . ’sesmer:t nra : :  cce.;isted mostly of

replacing fai led concrete s labs and r:ealin,- j”mntn ‘~oiI cracks . Repair
c-i’ pop— outs and joint s : rall incb seems t - 1.-c- the ma, or .aainter as:~ e prob-

lem in the newer ist ’/emen ::- 111ase  c- - : : s i rnnc n c- d since 1l,i3) . F- cords

how tl :at during 1962-196-3 , when the- first ;:c~j nr  pro~’i’au: to re-:-air

-cuts 5:0:, initiated, a~pr’—:-.-ima-Cel;.— .55n75 , 1:0 :-s-ms scent  cii overall mai’.t e—

(na flCc of airfield pavement :. ,:~ nut -~- C6cI ,000 of this ‘u- ,’munt was spent

Ofl aol—out  repairs. Maioternar:ce e:-r:,-rnnditux ’c, . al ter th is  time are as

follows:

Date ~~~~~nditur e Description c-f Repair

October 1965 $30 .~~73 Place s l u r r y  seal on shoulders and
ova’ i-run:-:

Ceptemner 1967 :~l6 ,j) 3() : e l ’  cr;:, 
~‘- -nera1 pop—out and pavement

repair . f :  al ,tm oints for 600 f t  at
each end of’ runway , on cLt C opera-
Lionel apron , and on ABC operational
‘f ri—;:

: C Ft - : r  i~/7 -~‘,R , - . - -T~- C u r - i j: -’i n t n  and repair  pop-outs on
i-unm ’a- ,- , primary taxiways , and SAC
‘ ps r n C F o n a l  s~ rnn n ’,;-d alert facil i ty

( ‘ ~ 1 1 : - i ’ d

H

- 
~~ _ __,,_,~~~~~~___ -_~,j_~

.__ - _-- —~~~
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/~u u r ’ t~~8 -~-3l , 7 i C  he~~--a1r - - ,(~ n0 -ou—”-its wit: :out coring
vs ‘ l i  tat ’-:-: , 20~ 0uO wi th

erm- ix :: )

-~l32 ,350 k-:pai -:- ~~ .01 ~ ou— ‘— ‘its (18 2100 with
late-:: , 15, 000 s n i lh ’s p o x ’r

-DotoUi r 1101 $dF ,311c.: ten].ace IL - -o. 1:~:— I -C-- I, 1,7 — i n .  con—
~ i’et ’-  s l a bs in t W O  apenat i rnal  : if r OTr

-~73 ,000 ‘ ‘:r n i .:’e’: n one- old ca: uio ’etu : wi th 9—ir n .
i C C : r n -ai r a ~4O0 nq~ ft  spalled area
and l3--, -~ i-cap—ou ts; and sea], 6000 f t
cal ’ j -  -1 mm or~ t~~~is::cy ii

— j e t a l  - c  1970 ~l58 ,22O n- ep ]ac- id c-:s-mc~’-:t’c with fl-in .  TIC on
l. axi:-oc- ,- Ii

3usrer 1 )7] —— Place double hit-c, cs sec-,l on ove~ —
n ’i,I fl C

O-ine -”~ lpO’7 j;]l4o,c~-j c F’cp ’mir ~ 0’~~~)C t5  115 .t l- ,oa ’s on in — h o n r s ~
basin’ at a cost of’ uir ; ;-cox irn~ teiy
i’~~.r’() or l i e - I _ in

— c’y 1973 oi--~
-
~ to  r ’ - :I:a:f iT:On,C’OC- new and recap

30 ,1 - old i :— - -
~~
‘ -

Conditi -~n: ::- f  - Ccl: 2:1 L~~t’~ -i- :

22. The last major j o i n t  se-I ~‘e~ : l ; ’~~r;r :’ acc’ -rrir. -lished in 1967.
At this time , all the j— . L c - :ts in t , e  r ;sn-,-: ’ccm , tb - c i—n o o n ’-: taxiways , the

CAd alert faci l i ty,  the CAd operr :ti n-n ] , si n- -r i , ,~r s - ~J the ABC operational

apron were resealed. At the time of ’ the lp’711 sun -icy,  the joint seal

m a t e r i a l  in these areas was in gen-: c ’ali~,’ h o d  condition . Joint seal

4 material in other areas was in fair to 1:c:~:~ condition .

bvalu-uti  on

23. The latest pavement evaluati on report f’or WAFB was prepared

~n i-~ o (see paragraph 9b). Since soir~ ukrn.rs ~es in gear configurations
-

‘ 
and methods of evaluation have been m:ide since that I,:i me , a - ‘ca’ eval-

uation table has been prepared (table 5). ‘line n— Ilysic ’c ’i properties of

the materials as determlneci in previous es-r ’lu at ions were used for
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ia ’t er ;-  1: In F’ ~: ,  l , ’ -h — - ’- t~- n -- ,- :n. - ‘-e- ’,ni h- - - f  1_ ;:Ic ;t - : - : - : . t . ’ . f i,

t ion a-: ’ the a’ :‘l’a’cts or ‘ Ors,’ I s - c : , 1 - , rr :~‘i -: zr I c- - :u tra”l ~~~ :
‘ .- :,m, :’t re ’ the

; — - ve;::e ; .5,; because ol’ il:-. : nCr” :t— .’u.:-: n ’ :t c i ]‘~ c: ’ t ~ r ’. - ‘: In- acm -i ’ nub—

ra~ie~ :n-we’ier , ‘ n es— i nn- - I or. - C  I,c I - t n t  - - ‘ - ; ‘ - - I t I c :  S - f ’  ~ I w’ - ,- ii
- operat Pcn’ :l ‘c a i r O :  :-,“~~.: c. ’ : i  t ’ n ’ : u : a ’ ’ .-t ’ t ine  nra ’:- :: ‘a’ of’ : c - - S n t —  

‘cent Cia ’ l ane o. -’~rs’’, -s 2- - i’ ,e :c nc~’/a-::.- r U  ~
‘ ‘z-t i i~~~

’ 

m ] : s i c lu n io r : s

b - l b . The following r-c r: rnrb- s s ’JJ ;m; : ,ar i z ’ tue f2ndinrj:’ of the 1972

inspection :

a. The i-:orc,y_lcad p-~’-cr ‘- e;rts c-u-I : in ‘cxcell.~ ‘st conditl on, with
the pn’edonl : ’u .t :I1- - f ’ ~ :ts b- -inh joInt ‘p a lm ares pop—outs .

b . Some “D ’ cnachlo’ig was observed in- tI m e - outer lane s of the
runway and in taxiway A.  Spalls w:L1b probab ly develop
in these areas in the future .

c. The lcn ,- fl tu-linnal j o in t  faiinj ’en - in the :cvit i--.-se s tern two—
th ir-) : of t ’n-:i’~,— ’ ,y c ould n.000 me a :ser ion:. n m ’ m i c t en -n nce
problLerc , in the future .

d. Joint seal materials in primary traff ic areas are in
generally ~ ‘se’d condition .

e. Pop-outs are a major maintenance problem in primary
t ra f f ic  areas , and thn~’ r o a n i r e  continuous rerair.

f .  Spall repairs made with epoxy concrete and DCC are per-
forming sat isfactor i ly.

~~~. Pop-out repairs made with epoxy concrete and latex are
also performing satisfactorily .

h. Most of the original, pavement constructed in 19~42 is in
poor condition .

10
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Climat ic  Dat ’r ,* August 19(9-July 1970

• Average Daily
Te~perature, F Precipitation , in.

Month Max Mi r. Mean n a infall  Snowfall

-January 27 12 20 1.5 114.0

February 3fl 13 22 1.7 114 .0

March 37 21, 29 1.9 10.3

Apri l 51 33 142 2.8 2.7

May (13 Ho 52 3.0 0.]

June 73 ~2 rC3 2.7 Trace

July 78 -7 67 3.0 Trace

August 77 u -  67 2.7  None

September 68 tr- ~ 59 2.8 Trace

Gcte-1, - - r 58 H -  - 149 2.2 0.1

N ovemu ’-r  1414 C: 37 2.5 14.8

December al 18 25 1.6 10.8

Annual 57 35 145 28. 14 56.8

~ Furnished by WAFB.
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Table 2

Airfield Construction Hiu~~r-

i aveine r it
Feature Thlckn ’,— s C-’, , :t ru ’r t i - -r.

No, Paveaent Facil i ty i n ’  Type Y e ’ r ( : - ~ Agency Desi gn Criteria

T1IIB Tax iway K (ori g inal NE-SW runway ) 3- I CC 19142 CE Gross load - 714 ,000 lb
Wheel load - 37 ,1./)0 lb
PS re pressure .. 67-1/2 psi

T8F Taxiwaj  C - - r u O , - -~m E—W ru nway ) 10- 7-1’ - i-C C 1 4 ,  CE --

A6B ADC operati onal ‘ p r  r 10-7-la FCC m ’~, : - CE --

ADC alert a; .r and ta~dway i ’~’- ’ Ly- - L CE Engineeri ng t4anual (p21) : , r
Military Constr iction

Wheel load - 25, 000 lb
A1OB ADC hangar o i - r - n  and taxiway 10 FCC 1951. CE ‘ri~--~ pr essure - mCI: p ci

A11B , A13B ASIC alert taxiway and 10 1.-c- : i t - -  CE
a4,ron additions

AIY p- crkie ~ aprons 10 FCC 1955 CE

*713 h angar access apron 113 FCC 1955 CE Gear load - 5€ ,‘iX- It
Dual wheels - 37 in.  e-t ~--e
Tire pressure - l’O psi

A8B hangar apron and taxiway 113 FCC 1955 CE Gear load - St . 000 13 -
Dual wheels - 7 in .  c-tn-- c
Tire pressure - 150 psi

AileD Sear apron 3 AC L9y~- CE --

TGB Taxiways J and 1 10 FCC 19,0 CE Wheel load - m m , - ‘ic U-
100—sq-in, contact area

T7B Tax iway C Swect 7c-0 ft) 10 FCC 1959 CE Wheel load - ‘ , :c’ Ii
100-sq-in, contact area

A3.B Ha ngar aprons era taxiways 114 FCC 1958-59 CE ‘lear load - tf’, “0-’) lb

*113 SAC operational apron 17 FCC 1958-59 CE ~ 4 1110- 05 .30 3
Gear load - ,0-t , ‘)iO lb

TSA SAC operational apron taxiway 21 and 17 FCC 1958—59 CE 37- i~- 3 2 -  by - i o ,  spacing
267-sq-in. cont a”, area

T13A , T12A SAC operat ional apron 21 FCC 1958—59 CE
access ta~c1ways

T1A , T3A Taxiways B and E 21 FCC 1958-59 CE

T2A Taxiway A 21 and 20 FCC 1958—59 CE

FlOG , fliC Taxiways C and D 17 FCC 1958-59 CE

Ni]., R7A Runway ends ( 200—ft-w ide secti on , 21 FCC 1958-59 CE
500 ft each end)

R3B , R6B Runway ( 100-ft—wide center 20 FCC 1958-59 CE
sect ion , 2d 500 ft each end)

R I C Runway interior (100-ft-wide 17 FCC 1958-59 CE
center sect ion )

R5D Runway interior (100—ft each side ) 15 FCC 1958— 59 CE

A5B NE warm-up apron 20 FCC 1958-59 CE

TI3B , A213 SAC alert aprons and taxiway P 20 FCC 1958-59 CE

Taxiway C (original E-W runway) 2.5 AC over- 1967 CE
2 8 0 0 f t by 7 5 ft  lay

T1IB Taxiway K (original NE-SW runway) 114 FCC 1970 :v,’. t rec l  - -

Appr ~~cimat ely 500 ft  of end
rep laced

TI leD Taxivay K (power check pad).  Ap. 9 F CC 1971 Contrac t --
pr 3~CiaAtely 70G- by 50-ft area
rep laced

,r~ ‘lenotes :orp of Eng ineers.
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