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V~~5iC~n O~~ tL u  - : L ir 1(~C r1fl~- DesiKn Criteria Branch , Soi1.~ and Pavements

~w~~~ator’y ,  of tLe U. S. Army En~ theer Waterw ays Exrer irnent Ctation

~‘ ,L.: ) ,  Ci~~:s: u.r : - , ~ iss issi ppi. Personnel from the U. i~. Army Cold F~-
i:ion .; Research and Eri~ ineering Lab oratory (CRRFI ) ,  Hanover , ~.ew Hana-

:hir~~: the U.  :~ . Army Construction Eng ineering Research Laboratory
(~~ R L ) ,  C a  ah~a, Dlincis ; and the WES participated in this study .

• ~?er an~~:i involved. hi the condition survey were Ples2r5. P. J. Vedros ,
J~. kian , H. T. Thornton , Jr., S. J. Alford, and K. A. O ’Co nnor of

:he T. C. Johnson of CRREt~; and 0. Cchan z of CERL. The main text
- report i-:ac nrepared by Mr. Vedros under the :eneral supervision

• r k • :r:~. J. F. Sale , R . 0. Ahlvin , and R. L. }1utc’~iIncon of the Soils
and r - - :- . sr- nt s  Lar -~ra ’ ory . The section of the i cport nuncern in C frost
- oti ni prepared by Messr s .  Johnson and U . D. GiJ~~an of CHRRL. Ap-

:cn Ilx A ~:as ob tained from the Air Force .

CCL Ernest D. Peixotto , CE , was D~iector of the WES during the

anv:t of the stUdy and preparation of the reDort . Mr. F. B. Bro~rn

was Technical Director .
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Conve rsion ! - Letorc, British to Metric Units of Measurement

dr i t l5n  silts of measurement used in this report can be converted to
metrIc units as follows :

~iLtip1y By To Obtain

centimeters
:eet 0.30148 meters
:Jlc . (U. S. statute) 1.60931414 kilometers

• • :a~e I r~ches C. 14516 square centimeters
e•z:-s’w yards O.836l27L~ square meters

r -an Is (mass) O.~ 5359237 kilograms
(mass) 1453.59237 kilograms

rnunds (force) per 0.68914757 new-tons per square
scsar e inch centimeter

miles ncr hour 1.6093144 kilometers per hour
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CONDITION SURVEY, ELL SWOk’iII AIR F~)RC •-~AHF, SO1JT~I DAK U1’A

Aut ~or i ty

I . Authority for conducting condition surveys at selected air-

:lel I.: IS contained in amendment to FY 1972 RDTE Fun ding Authorization

(:‘J .I-M c-5, 16 February 1972), subject: “Air Force Airfield Pavement Re-

w-ar ch  Program , ” from the Office , Chief of E~igineers , U. S. Army, Direc-

torate of Military Construction , dated 18 February 1972.

Purpose and Scope

2. The purpose of this report is to present the results of a
cond ition survey performed at Bllsworth Air Force Base (EAFB), South

Dakota, lur ing 6-9 April 1972. The following three major areas of in-

terest were considered in this condition survey :IT)

L - -, (~) 
The structural condition of the prinary airfield pavements.

The condition of pavement repairs and the types of main-
tenance materials that have been used at this airfield. -~

~~ ~ny detrimental effects of frost to the pavement
facilities.

3. This report is limited to a presentation of visual observa-

t l orL~ of the pavement conditions, discussion of these observations , and

nert inent remarks with regard to the performance of the pavements. No

hysical tests of pavements , foundations, or patching materials were

performed during this survey. The annual pavement maintenance plan for

KItFB is presented in Appendix A.

Pertinent Background Data

Genera]. description of airfield
14. EAFB, formerly Rapid City Air Force Base, is located in

1

~~~~~~~~ _~~~_ l 
- - -

~~
--- - - - --

~~
--- -— _ _



~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
—.

~~~~ - ~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~ ~~~~ -~~~ n~r ~&~~s ~~~~~~~~~~~~~~~ - 
-

i~:nr : in  -ton and Meade Counties , South Da kotw , approximately ( miles*
w ,r t : -ws t of Rapid City .

5. In April 1)7k , the a i r f i e l d  f a c i lit I e s  consisted o1 a NW- SE
(l~ -3~ ) runway , a parallel t ax iw-C’ , a lar~~- operational -apron , two
arm-i n unro n z , a • - -J nrleot m l  tax i~-.-iç to t o  runway and aprons , nine

wanga.r a:ce sz t a w i . -; ay s and apron s , two washrack s , a missile loading fit-

-s ilty , and an alert V a - h it-: . The runway was 300 ft  wide and 13, 1497 ft
lone; the operational- ~~~~~ wan 850 ft wide and approximately 14,i6o ft
lon e- ; and the taxiway s - -are 100 ft  wide , except f or a. 75- ft-wide taxi-
-r ay through the al-i ABC alert apron . A layout of the airfield in shown

n date 1. A pavement dan indicating the- type pavement on ea sh ft-cil-
ity is shown i~n rlat~-

Previous report s

4. Previo-ss report s concerning EAFB are listed below . Pertinent

data were extracted from them for use in this condit Lon survey .
a. Condition survey reports.

(1) akin River Division Laboratories, CE, “Preliminary
Report on R i -i. - I Pavement Condition Survey of Rapid
Ci ty A r  For -c Sane , South Dakota , ” Au~un t  1)57 ,
C iricLr::a t i .  Chin .

(2) 
__________ 

Report of Rigid Pavement Conaktic-n Cur-
-icy , i-am id City Ai r  Force Base, South Dakota , ” July
1 150 , Cincinnati , Ohio .

(3) U. C. Army Engineer Division , Missour i R iver , ~~~“Ri~-ir l  Pavement Cor dition Survey of Ellswortl-’ i-~ir
Force Base, South Dakota,” AprIl 1556 , thiaha ,
kebrasko.

(14) 
__________, 

“Rigid Pavement Condition Survey, Bu s-
worth Air Force Base, South Dakota,” June 1959,
Omaha , Nebraska .

(5) U. C . Army Eng ineer District, Omaha , CE , “Report of
Investigation of Flexible Airfield Pavement,” October
1959, Omaha , Nebraska.

(6) Ohio River Division Laboratories , CE , “Condition Sur-
vej  Report , Ellsworth Air Force Base , South Dakota , ”
February 1965, Cincinnati , Ohio.

A table of factors for converting British units of measurement to
metric units is presented on page vii.
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b. Pavement evaluat ion reports.
(i)  u . s. ~~~~ Eng ineer Div ision , Missour i River , CE ,

“ Pave-m at Evaluation Report , Ran ih ~ I ty  Air Force
asp 01 City , South Dakota (Ev~-:!uation No. I),”

!x~cL-xn -~ r 155! , h~n a i a t , Cebraska.

(~ ) U. C. Arm~,- Eng inee r District ,  Omaha , CE , “Pavement
kvalusti on Report No.  II , Ellswort h Air Force Base ,
Rapid City , C.outh Dakota , ” October 1955, (~~aha.,
Nebraska.

(3)  
_________, 

“Pavement Evaluation Report No. III , Ells-
worth Air Force base , South Dakota , ’ November 1956 ,
Omaha , ~.eurasoa .

(5)  
_________, 

“Pavement Evaluation Report No. IV, Ells- —

wo rth Air Force Base , ” July 1957, Omaha , Nebraska.
(5) 

_________
. “Pavement Evaluation Resort N o. V , BUs-

;-;or ta Ai r- Cop-se base ,” December 1957, ~~aha. , Neb raska .
(6) 

_________, 
“Airy inlil  Evaluation Report , Ellsworth Air

Force Base, South bakot ,” Aovembc-r 1959, Omaha,
::ebra:: a.

(7) 
__________, 

“Airfield Evaluation Report , Ellsworth Air
Force - base , South Dakota , ” December 1940 , Omaha ,

(8) 
___________, 

“AIrficl A:~at.io~ Report, EFlsworth Air
Force base ,” January 1962, Omaha, Cc-i~rasku.

( -9) Civil br~-ineerint ’ Center , bright-Patterson Air Force
l a ne , “Airf ield Pavement Evaluatios Report , Eflsworth
-ir i ur no base , South Dakota,” Smie 1971, Da~~on ,

OiAo .

Hisnory of Airfield Pavements

Design and construction history

7. Detail s of the design and corj s5r ’~ctAs r: history of the air-
field pavements (extracted from the reports referenced in car agraph 6)
are presented in table 1. Pavement thicknesses, descr :’i-tions , and
other details are presented in table 2.
Traffic history

8. A detailed t raf f ic  recor d was not available for this study ;
however , some traffic information was available from previous con-

- - 1i t i -~a surveys and pavement evaluations . B-52 aircraft started

3
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that r ,ad been 00c r -c  O nce-i A a. 1 ~~I ;. ‘ ‘a. aaa’rit . ‘IA - - v I n e af aIre

I — ta . PCC c-ran me-’ erto l to h :rvs ne :- :-rne :‘ a;h a-v -i s-~~ ~~~ o’n-~’ls-. .-

alac e ’i in 1266 to nor .:’:’ct titI , ;  car ’ I a lma , it . , s  rcA - 
; I: Ic to ‘icter—

mine she aer for ciaa ’ e ’ f ’  the 1)- n. ICC ii- ~~~ c-F -abe a-IC o’O-I- l- L y .

lIt . -ifruct  ar ch, :,  the -  par scents se-em to Ce ‘c ’- - assiall at ‘~~f ’ ac-

tori ly u n l — r  the load:: 0a~~ce .! Aj f -v  1—a2 ’ r- ne -: ar - ins -  1*-S t:. ’,’C :r~efltS.

-
‘ b’:fec’m 3-52 th An sn-I lIAr t~~-::i, -: A -13 pOnoI.c :, -r e - -ske- ! -to rat : f:e

n - l O in - ‘aud it:: of ’ :-:e ~an’-;sy .  -nH u -A ;, - Cia -c 2-52 p ’i nl  ratet  it
The r-:’.a I:a, ’ - .:-; n a ,a ‘ :::i l~ n ,~ e f r  1e on f .  n c ’m n . a s t  cci  of f - v

ccv’s,’ , ocr-coldly inn- ’ -

?r ir:.ary t asAc-ia~,’ ‘l.-s 4a a

15. T h e  : 1- ir an ’ ‘- .s I c-,-’.n.’ r:v stc’a’ n’sesin ’,n of C.as-a ’ -.- . ‘s  21 .  11 , end
1 ‘
. ‘The n~~’5: .:-;a: ’. c a l  of’ sas-: b a y  AC (be - : :t nrc  T 1A), c- ..icl’l wan construe —

t ed  In 190 . a’:-: r] ’ Am s ’s-i for chamieline- ! t r a f f i c  of 1°0 ,000-lI wheel

loads. The out- -c l’j:e-c :5cc 1’) Iv. thick , and the center lane is 22 in.
th ick , with ‘a ti’an: I t . i-MI : etweert the center and outer lanes • A condi-

tiork ::urve:a r e - r A m - -I in 1 0.’ reported that , at th a t  t ime , approximately

L -
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‘

a t - tb ;: c a n t : , t r t o ’.I !, ur~~:it  :0: ’  1 Ads 0 ‘ ..~ ‘- - n ’ -  t i c - nit uI he -ye - - i

hi A t t  l ’s lI ar ’:.’ • 1)iar i,ng L:~~ - 1’ ’ r ’, , : , m’,’~:: . it ‘n ,.; c-JY- ’ :- t ’  I t - . - - ’, -r r o r a-:i—

- O u t :  t ’~3 . ‘ l - ,r i .: i t t  tOn , . f t ,5!’ 1:-sc- cOo f.’ r : ! : e - :  ton , 1 : . :  a l a -A  5 : -~~~ 5 t rait

sri  c r ta  n’:I’t -  : to have- z’t:salt- - - ! fr -am -a . ‘ -J , oi t t  a ” .11 n e o n .  ‘I’ ,e-se-

t - ~~1’ ”r - 5c r-.: . 5cc: a C - f r i  ;:.aMe ’i out f a t - !  r o : - L : o .’i . : a ’,’ : : u s_ a . : x AC -

Ate -  : St .’a l r  -,‘‘o’ . in  leo, T L: i  f r - -am .:~-r ’eral ‘oct to Ia . ’ b ,],i 1ensth of ft

~1ar, . and . :“ -vs r it i ; , ’ t he- . 1ohc t ,: cr~ l a th  cl - h a - s u ’ 0 An: ru-n -_ nc’ patch-

~b .  the -r u  ‘ -sr :  13 .:I.r~r ;: in thin tani-n-ç,’ that h a ,  I been replaced b e-cc-ac e
tt ej h’ rs :‘e-wA,’:’ -I  a r ’ :rt :a re - -j  ‘ :un- i I t  ion . Thin I c -  tir e- -ran rated a.s be—

in  : ml: - - : ‘I :i : i .t i un , based or~ thu —i e .f’ ct :: t~t: ’.t c-iere ce-corded in the

Ia.  TOt: n-a -at n-v-t I ci of t :e-,.n. ’-ç: ‘ ‘ ( : ‘e-at:ll-o TIA) is ol’ flexible

rca-:::. - ‘c t - ,, :r :’ t .t ’ i r - ’ . lc:’ . Il ls n’~ e:~ had dcvclune-3 - C . :tr- :sn Crc-rn B— 52 op—

c o n I C  - , : ,  so t b - - i- u n I o n -  59 I’L of t i :  t a _ a u r a ; ,  a .’ -r-i  -x1a0 I with ~ to
6 in .  v ,- -C’ 1: , 1-7 1.. -Ct t ax t ..me of t .. is , :: .u~v e~, 0 : -h ;  feature was in
c-a- a ’ - : l l-a r t  ‘un ’!i.ai nO , c- I t ! no ‘ :vider~ce of hi -oo v ..r s;  or -: :“:.-a k vng from the 

-ar : n - n i ’ -  ~~~ -

1’( .  Fin ,  - :o ’O ’:’. f C’a- : iwa’j  a -a l  ‘ --e -:~ I’:’ ‘ : ,e- ~~
- at an-re-n

(f e - s t a r-- It ,,’, ) .  c- ::Ccn c-a : .r-- :ot ’:A’:.i at e rj  I c  0955 -‘af C l -  iri . -c : O- -: FCC , a;

1-T O a t ar i. : . i- ’ a ’~~ n ’:a sc arred 0 . O r -  fr-- a A~~~r 1 ’.e ~‘vcs .  ~ a i ! .  ii 1)3,

trw - far a- ,a’ ’ - :“ .aa L :’.cc i Ato :‘-n’ia r 57 f L  this ta- ’, ~i w i t - . I ” )

neat caf the na_ ca ’ ta ’~ - a : t x ~~~. C’. is no;-’ ra-’ ’,’ :n .-: A a’’ - , . x l :: l In 0! ‘mc-  las-ce,:

.- , i t-~ :1:,!.-:: that -re -me l- ft 3in . a-r,I i.c at ! 12 f a n  ‘al .  ‘~~:c - ’. I- c- a n —
- a ilt ; :,ain’a ,Aec- ’ ‘0~ 0 fbi: l_c mgj t ’n :l i.:’ 0. 5 -  n; -ac .ct Ined -ic:- ~cI~ in--

cOc a_ i -of ~v)’ed :o i r t ; .  The l’,:52 a’a ’ -r e;. - ‘ant- - : t i A  a’ a-mi; IS ~ia

I: OCr- ~“ a x t e r 5 ) — f t  n ’sac  on c ; i h ’ i i - - -~~-1 liv itudhn- -i 5- : ls t) . x t Ca- I i--a c-ri

a at— I an ‘se-il as -i -- a :‘. 6 ot:, ’- r c-- :or’ :ti -- a .-ar o ~~‘ r - c t s  (~ c-e ~~r o 05 3
a_ ad C ) .  The - : : t ’ -r  . :cx ’ a - t i - n ~ of L a  n- ’oa a’;i ra ts in ‘a-a ccn ’int i.on , a- - rid

t iic o tt ’ r ed; ’cc’ w ’ r- - in ’ c-xcell’xn I ‘xcv: iOn’ a

1 ’ . Taxi- -a: ,., 1 is I i -  t .- .- , ri. - 1  a :. :” a ‘ ,ts’a- ~~ - f-cc r--I .ci ’rLt IOn :.i l. apron.

-~~ i, ’ ir a ’ -11~~. the- p-~ t ”0or: o - tr -~ a - a-: La - - c, i , - ’ C A f i ’  ~i as featu re T5A was

cons:::’ — ti -I as pru’t of tOe apr - o:- . -‘u i - i  :ui riaca ‘- a - : ri ce- -i oft’ for taxi—
inn i f ”, u ,a - s .  It a ’ s  r r - r  -n-fe ’ ! t i nt  A-Aler t -,: in the- f’o~~ of rutt ing de—

‘n d ’ . :  - iv the 0 - : ’  concrete cUriAe-c ian I: 5— 5 2  - - ‘ -a ” :A -: i n , so, in 1967,

7 
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____________

- - . i : a~~~~::,
, . t , : r : ,.a , :.a ( i — t  ~o .  t ~

‘ - ‘ - : . ‘ ‘ r ’~ - t i -  ‘~s r  b — i / — h - . , - , : ,

;-. it :- - - :‘, i ” , : t ’ u :’ d ,- , i i , - — i : ; . 1-F ’ . ~..I l ’~ ir ” ’c : t ’ ’ , - i t  - - t ’ t~: , - : ~,- -i’

‘ a .  f ’  - - ‘~~. ‘ - a -  -t -: ‘.u A I,: t aa. :ic- . f- Or rl. ’ - I ’’ . c ~ - - - ‘- . ‘ ‘ 1 . . .  . - ~~
‘ ‘or ’ a - w e —

Th;c -: a’f:.~- ’.- :‘ a:. ’ - t -e-:ia ,”~ , : ‘ ,v,:::; - :. t , I f i i ” ( l . c!. ,-; c ! : ’; i !o:::-c ca
- - t - O t i ’ t ’ a . :  1,_~::~0 ’ . - ; - f  h r -A ‘ - :‘:r -s s i : , ’ : ’i’ - ::. - — C C’.’ C c -  ;‘‘.-~.v ,ct , ’ s,. a ’ : ,

0: : ,  a Vt ‘ - .‘ at .  i. : -n -u ar -nf l i ‘or ;. : 1 1:0- 0 - I .  - in -j r , ‘an : :  C 0 i ’~~r .

L - . A -  - - ‘ ba n o i ~~~- c. :i, - , , A (i ’- : t . ; : ”  ‘P A) ‘: ‘~~, : , a - ; : t : a e - : a ,re- .a : ’,- ,’:iich

- an ’, :‘ t~~- o 1 ! —  r ,n ,,’- , . . .  I t ’~,- - -... - .-r ’t - -i  t i , ,~L .  in n- ,, in a a t - : ;ce . a ;

1’ , t,,s I - t . : 0 .  f - : :~~I , - , : . - ‘ - L n  :01 ’ ’ H’ am.:: - : ‘ a : , ’ -  : - ; . t ax s i r ’ f ” ,’’e in

‘. n - e - n .’ ~~;st ‘ t i - n - a t  to a - au .iner1Am.r ;L1 oil  b — F  r’urr’,- ,”v. C’r i a :  ira -n O r-on of

‘,: ,x 1 - , ,~~: 1, c,, :r:l . -.t. : or ’ 2 — 0  .- a i.ei; ICC sn-i a - n :  I ,’: - -11 - .0 cori !it ion .

The : - : a r ’ t Lo : ’ 0 ” ‘, ‘c-: i;; ’~ 1’,’ 1er .~1J .ac , o f f  tA -o a th  el of 1:1-ic

a :  -a a ” I- . - oral ‘cu -it: 01- t o : :. - tIn’.: C i ,,J)T ‘J. : nO ‘ - . : t o n  ( a O- - :.t : can  T’fA :~ al

2 A au:. , ’ ’ .: ’a :: .0 fA— ’ n .~~a !Ara - : 205 - - r n - i  c-ran n -n t  -se -a’: a -or-A lu r ing this

s:u c m : .  Ciii: ,., . . . , -n . . , , . 4 :  r:: of tad - -- - . - 17 to t h e  ar r h - :a .st end of ’ the 

y ( f ~’’ :t a i r”  T a )  cc :~~.: of 21— a : . ;”- ira : ’-a’--a ,  ‘‘5 .  T a te - re  V et o -  some

a t t n  -t ;i ’ a l  ta - -at:  La ‘. Cs I’e-’; t n ’ -: , ‘aue!~ t r ’ r : ; n ’ s e x ’;m: e r ’ : - : ’ ’ . ia: ,’. tI-ax,’,’

. ;c-r -e : .~ 1-1 aCf ,t1L ,’ ‘;n5e a: r -r : a- a l -  r’ - 0: - - : ‘ - .: c ! ’: r ’ ’ . .  The-re wc ‘c- ‘, a a - c i -

c- : ’ sl’,i .: in t h i . . ’ A - n t: ;:- . ‘ ‘on’ At i r t e -d  ~x ’ .a :‘ ..;t:-1’ .’!,:. -n i  m i - o u t  h~~L F

- an ’ .-ts .’ls ira-I i - e v a  - t ’H:e --.i ‘-rIO! -. ~‘.C. t i i - ~ con ’ 1 - i - : rc -:-f . nal.: ‘ . ‘~~

a r ’ a- :’i ,: c - ’:-  : - -
~~ rw-

- h - f - n - a t  ha-ri- .1 n.~ 1’ a

11. Ti: - .- La’ s O1~e-T t r-~~~. , -
~ ~“n’ . c- , ”J c h  in co--’. :t:’-a’x’;ed x i’ 210 ;—

m I n e - i : -  - ‘ar-a- - n at ( fe .a. fo ra -‘Am - ) . ; :: : a ’ In a ’ - in a n n - l i t  - -:: ‘c . The I - a’ c’ -v:-:mc ’ tc
n o r  .0:-i: ’ - acme a- - rn-ion — ‘a n ’ ’  ± i : s O  ‘- - -a s r i C ’  a , :so ’a tr x-b . 0!:

In . ’ . I . ’ I r - - - i c : - ’  I- , n r ,r ) ’  - has :‘ - : - - hi’.d a n ’a:hc ’r’ aC . .hI: .:ar ‘a

:eaj, c ‘a: (co:A : 5 c  p i t -a , - :  email , ’ ic— i and . ‘ f l l O ) - :  :‘r 2 c 2 -a r . 1’ . The r o t

a ‘ - ::t ’o C; wan ‘ - a - :  11,:-: 1:, ‘ r c - i t .  1.’- ‘0 ‘a’:’ ’ ‘a c e- at.:’ ‘- 0  Cc-! 0-carl :- ! Or :

kc’~~r . : - - .ri ’ :a ’e - : : ‘ f - a ,f  n e d’ : .  t - , - , - a n : - - .5i’t ”-l  ‘ - - I .  rl ti’ rw I c ’; “1:11.5

Lcj :’ - A - tar nU l ’f ’ r-Se- :~
- a ftc-n, :  -an ! a: :cI-: i :a: of the seal nOv :‘ial :‘c c~~t n .

b A’ - .L e-rt  fr-id ity

ACT . The FCC alert facilit , c ca -ni s ist ; :  of a taxiw’c,- ( feature Tu B)

an-n “ .in i  p- a r k itt ’ .: t u: - a  ( : ‘e :nt i i r ’ u COO ) . TI-r e tai ,x i-,r. ’p~’ ,,-as in vera’ good

con a 1.0 a u r a .  and t i r e  - : ,r ’ . 0’. ’ n i .:1!,: , r ’ : : ’c’pt ;:taii ,; ~ a:’a-i Ii , were in

8
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- - t :- ,- A - - - .:. :2CC -,’ : : .  i -  ,- , ‘ : -  a r - u  ~~ j r ’ a - 1 : - s - i .2: Qb.. - r - j ’ : - : ha a tu r -  0

5 , :  i ota: ’ - ‘ a ’ - ;  - ‘,-:: ‘ - : ; - “ r w ’rr , :  (lv;,- Itii ’aia_l , -- - r n -  e -  - Os- :a: :v ’-l ’ . : a ’ )  in

I , ,‘:,t c~- a , , - . ‘ans i. l h i . - ,: i t ’ - 10 -a- ‘ ,- Iuu i c rOr ;d it t o r ! .  br ie- alert

f’:,’ ii. I’ 1 , sDr ~, : : , r’ - ne s a t in -  or ;  a ‘re~ f LI l , -at ti a was evidence

of :: i. , , - , : : ‘  ‘ a , ’., , a ims - . - . :OatO F .-,: I i -c- :ome ~l~ a ’:.t settlement nail

-0

,,‘t ’ s , a v - , ’., ’ nrnn - . ’ a t ’ , - : . .

23 .  I’: t C ‘a, . .  n- — i :  ‘ il1’~51 ( a ’- a,uuJ’e Al,!- )  a nsi 211 ~rarm—up apron (fea—

‘ ‘
~~~~~

- - 1 ,0) - :‘c- , ’ a a ast - ’: ’t , . .! a - ’ l _ I n . _ t h i , : : “ ‘ ‘  
a -c’e: . - r ; t .  A n ~~~ber of

1 .vi~’! a,, : in-C’ a:: 1,1.:. ,-a :a I . : ’ , ::aC -..‘cn natc:ic .i an-i are ‘ Ltrihuted to keyed

c L O t fill L1 ’c .  ;.e:’~: a-: - , masm ’ -. a l  ‘ i:: tmi;  2’.. ‘. -r ’a ,r’m— v: :e-” r-as .. The 2E warm—up

~~~~~
‘
~~
: ‘ - I T  - ,t 1-a ,’- .- 5 -dot  ‘Ie ’r ’-t : a :: ;t  ‘2.-! ha_ v . a, a ’- . ,- ’ .:frust ’ar’-l r eahn .

‘ n ’ :’:- ‘ a-:::’: in a- a~~ ‘ao l CL’fl A t i O~~.

- ‘en-o n a a in -1i: a ’, . ,:

ii . TIrc- ’:ad ,aa’,’ :  ‘at  the I rt c , nn . .s :a. .v~~ a a n n s  ( t a - I C. ’.: 7— 11)

~rerc- In L ’ .aa ”, : ’ a  n- e r a ’  Ce-c”l ar- i - c ‘ t h a n : .  la-: Lar: .ç: ;: :3 ‘-ra .a 5 
. ,,,,

‘a I a:I , ~f - :
‘ — 

: ,
• 

a : , a c  . ruc i tre’:’i . :-jc 10 an:’.! l i i’- - e o r : a :tructc-d of

1 —h : .  T C .a . 2- - . ,’ I a n ,I: J.,O r’ -,:.-e-iv ’sd r-an ‘“. - sac I”a:br i’ofI,- - - . .. CC- n-c four
-

- 

— ‘C’) :-nat’~::’e-o -n,
~

.-’ a a’s-;-: :tra .-t ;ra”.. -:e f’eaC;s in 0 1:-s 1,a: ’ .d,ing 
. c  .‘:j, 1 i n , -”~~~~r-cd Cs’ . t ’, - r .  T:. .:IwaJ 7

n ,rf- . a e--. criCa an .1..! .a’erL~~- uc’cr :- 10— : . PCC a ‘a ;cni ’Oar ’iin - ass- ua’:t

f r- -a l ,:at!,oo c,’ . - - r.~~~a-:a:; en- i l en t  in  I c  av e -a l a n .  2 .-re’ae:’ , ‘C t -a re—

‘1- ‘ do- . -:“cs aa, n “nsa’e all ‘c-ec~r -:tc”b, . : -l .

2 5 .  I’ale i i — - - . 1: 1 0 l a ’i t }. - ’ r - , ;:.’a: - Ta - la  ‘n “-a- : ’ : “rs ’ .s was b~ —i ILT

n :’a_ ll ’.:,i . a’ r r t r a k r -  - ‘ s : o _ ’ - ! .  ‘r a i n  -“ a : :-a1’:- ,h lL~’ ~
, a - - -’ a’ -a :- i t i e - n c . Tax O-:caj’c 22

- -sad F~~, w h ich  :, .a’ -’ ‘ a:” c. -: a: ’, , . ’ o n -f ’ the  r i m  -cay , a-Tn can-ed ‘-n Ob AC.

n O t : :  a-re:” : in t h a n  000, : .a. 1; a -- a. a:. i”acr-s a- ann - , ‘a la ~a ac  01 some over land.

-:rac -’.:’., ~- at mo at of ’ tina . r ’ a : !c i ; t C  2: the a’lj .’ I ’ acc ‘an  r a_ in’m - :r oc l - , i r in , ~~~
anA L - 

a .  ‘ ‘a’ .:::: a’ L at,’ a_na ial is’,at i : ‘On -at J e t  : . Tine paV’si un’O ar .‘ nh f lCar ” d  to

r e  uerforr. .I;o; S a I L S ”:’ - r A y .

1.1: In h. en a,: at ‘ a-

20 . Ma l a c A m ’ s  ‘ : -  at !fAh”!3 had con .a int c .l  of cracic sealing, replacing

9
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:: , ‘ t t t , ’ r , -d slab , ’ , C r” ;  , :i - ai  i t - , ’ . - ra t  r ” ' - : ’ o aci, in, ’ , 1aOt cI -tLc-~ joint co- -alas

u i :  r ’ ’ ’ r - .v r a ng lo ’a .1 1~c - !  ‘ r ’ . l l :  I ,a’t ’ : ’. ’ ar t tne ar—ron;; . A c-orj c-C the an—

: iunA :‘a ‘‘‘ne-nt sa- n i n t ~~n~an ‘ - a  ‘ t~~ie-I t m ’:; tA: h im I-Cr ’- : ’ : ta r to

Inn-I te~ r~ 01,; :- ‘ -a i . r t  :r ,- : , ”c n - t  r: n y  A. Th in :  m ’.n ir ;t c-r :ct’:e plan indicates

t r ; t ’  t ’,n. t -  ‘a: ! :aau :rrr t -C’ a im i: t ’ - a : -ut ’n ’ O at  had n - c - n r a  p er n ”~i~ ::’-J a t F.f-J-’b

t n t ’ , ,  -
~ h-ate -n : t a r  1 - . F!. ’ - :‘ :0 : of rca. L , t en ’ -n- •e for airfield pavements

a ’ - - ar t . - I to i - c - an: I .01 at-;;;

FY I ‘- - - -~i22 .015

FY 1, ‘-  - -ii ~,O , 0Oj

F1’ 1 a,’: •- hot available

FT ‘1. -1/1 - $90 ,091
Fl I ~ ‘( -  - - T - f - ’32 ,ll1 (-t o date)

27 .  Mainta:r iaj ice of the lonn- it’adinal -sn ail s on the north end of
t ’o :lw’ 1 20 !‘t a s  -:-ansi;:te”! of ,:: a- .-r inf f  to a min~~~ m depth of 2 in. in the
n oun-i concrete hey and tic s spalled area :~ ad chin-ping out the unsound con-
crete to the de : t a t  of the’ .-:e~nray . The -xp o; :- .-! surface is then brushed
wit !,  .a tack c o a t ,  ar’I I ts  a-mJ.x AC is as in t’.:c - r o a c h . 11~ en existing

r-a tches have :eOt1,:-! 1/2 in.  or acer- - 1 el. ‘,, I 
~~ e~1, ha.u’ ::r:I slrh , additional

r ,o t— mI:-: t’nC ha .: been :,pol i .c 1. ‘lI on .;c pat :ec a S  -ye- be-en per forn ’: L’c1; fa. ir ly

well for the pas t Ii) ,‘ccn ,a . It ‘ax -: ; - -  an,: mt” I t ha t , in. the ‘an-en of tax i—

way a that contained 1-nanela - , ra atc - In. ’- the asp -.11.: r~n-aui rr - T t’ “ removal

cC orc.l,i- ar- out 14 In.  f aia cno :.a , r r - i ‘- or crc - i - a (i .  , ‘L I nac i t coti: of ‘C-nc- patch

was lra a:s than the !~~‘tt, of to”- dowel).

213. Ma,i.n~ r - n ; ’.- ’:’se of Oh’- o1,arat .haaa:-11. apron iaxn ‘:on c iste-l of renr ir—

ing two areas cam s-n - -: town ‘3 a t T i c  t n ’ f t  r :c ’- ’-. n cr ’~ .-J to have 1 r- :’i-:en I -h ro- i,1h

the pavement si n - f- ace a.l,jacent to t !:e C C I  !-J~ 2 ~“.r-n’.-:~~.s. A slurry ne-dO of

tar emulsion and s.an’i v’ placed in- 1, a -a n - - n - c  m r - ’- .’ during al aut 1967,

end t hin repair  ha_ c h-aria-an d to acm! the cm:-. Am in ‘ ‘ is’ ,- ‘-irC a - ’ac: .

1 5. At the- rr’ecc ::t tine , , . crc i - a  a a J,nti ia-n - ‘ or d’i- ’aa in the

sod ri me - a ,i ;st o’Lia’ -ent As the saws— i  arc- a c-a bc -r e the B — b A ’ s per forn’i en—
sine- run-up checks . Tire sod, a_ lonat~ with parts of ta o ad ,iacnnt  c- c1~ c of

- : the paved sur face , is I ein .t’ ~aro .lc - d a:w ai,~’ .

30. Pop—outs are act  ‘a ma , -nr mn-cOlors -at this 1:- iCc - , I-en- :,e-~ --

10
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crushed limestone h atS i - -en use-I ilt; the- c- au - - a t ’ - ,~‘~ r . - f ’. ’ L t ( ’ l’or the ~~C.

Some 01’ the pop—out. ; la ive - been F’ :ttehed w it h  i - i - ’  xy rat ; he materials, which

have pe r formed satisfactorily .

31. The joint i’aatl material generally w:L5 in fair condit ion .

i!uwever . there ‘in-C some - t r eas where the joint seal material is in poor

condition , and Lii i ’ ,1o~nt~: nec-I to be resealed .

Com~aarisonn of Pavement Perfor mances

31’. The latest evaluation of the pavements was reported in June

1971 (see paragraph Ob). The thicknesses of the pavements, the physical
r -ro o- :5’-,’ dat a , and the evaluation loads presented in the referenced re-
a:’rt - - e r - c  used for a n corc ; ” ,ri son c- I ’ the past pavement performances with

-:0 
~~

‘ a ’ : ’ rm.- al- ~en in ihisat. - I by tOte - re sults of the condit ion survey re—
n- te d he rein .

a ‘ a a-,’ ‘an

33. ba _ r ae - - I on the - ‘;-.au ’at ion loads (table ~) and present design

-, - r ’ i t ” - a ’ i a  for normal i s is - - r a t ions , none of the pavements of the runway have
- c- - a-r i -ave:- l-oade- ’.] a — a c -— 5 2 oper at .I .’..- a : ,  -

. In -no on t -Je:an a on of the practice
- . 1 - a t ”, a : - ea ’a :t .: u r l . ’, at  I C: , : - at ’— I!: - - n -e n- .; laad~’ an ~~dsr the ass’ mption

I on LA :- t i - m I n i s  i’~.t’~ ) th at a raorox .nat ’otc-l ’.y ‘10 0 cove-ra ges of this
a, : - ‘ a ’,”:’ been se: I I t .  ‘1 La ‘a - c  rOll l .c-n n - t a n  aC t ire ~~nw- .;,- , the fir st

I , Oi)( a ’s -of te l - a -n -  Lie ’;- ..:~~ - (12 ) end a ! ’  O h s  rau:’-:a_ ’a’ is an ~~roaching the de—
- t : n  -n -n t ’ : :  a r e - - n ~e - c-  : : t , ;  for loads - , :: - - 1 cove rag e-s. ~~ the basis of

r an ’ b .oca r , .5~,~,: r n a -c . : , , r r d , H , the  - :thea st (-‘.o) c-nil Is in ab out the
:- . !:: i ::. .n;n; - ’: ,- t~~~l an ea ”t inr’ a ’,l oatc- -:-ry for aircra f t  whOa  appr oximately
.00 , -I- .-- .’-i,b gross ‘Lean -a l ; . :. u s  is not ed in table Li , the a,- -ialuat ion gross

ad for this end of the runway for the min imum-to-full category is
000 ,000 lb.
I~~imary ta.xiways

31~. Taxiwa y 20 in the pr imary tax iway system has experienced dis-
tress in the rigid and flexible pavement sections as a result of B-52
operat ions . These pavements were designed to support a 100,000-lb gear
load on twin wheels , which at the time of construction were the loading

11
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1 “‘ i ’ ‘Dc - ” L ‘ i i ’ a t  -a ~ i ! i _ - i l  ‘a j r ’ ’r’ a n ’t . T I - -  n ’ i c - x T O L e  pavement section

,a n - - ,t,, n - ’ T ~i) . ‘ ,a :  - i l - t n  a _ I t ’ a O r t a :  l i - i - i n ’ : ’an l m ; -  1 ;  an-I , with the
‘I - ‘.m - i ’ L ’ ,,y :~j , ’e: , - ’: . : ‘ ‘j~ th e -  ar m a ri a, a t - e n - i t : ’  of’ traffic , t h in

0”.- ’ : 1,: t a ’. tar ’  :‘. a a t ! ,’ : ’ -  I n  ,- -  r I ‘ h e — !  ny - — 1  nn c mni , Lonn . The north
i - a ; ! of t a _ s - I - r a t ;  1” ( a ’- - - - s ~~ ‘110) a’- aa - - . -n n - L r -.n ’t etI i n t .- e of A I — i n . —th ick
AX ’ ; , a e ’ : ’ . ’ ; a n t i - ’ - - - —5 , - - r a t i o n: : mOne t ’  - i  h a  ‘ : t - ’.it  I - 9 ,  distress oc—

- a rt- ’ a in a , a s -  ! - -a ~ ~~tai i i .r ’’ ,I , u i : : t , In a , :n-  a - I  i - i l - -  lane in  tue form of a

etc .5 sinaI a ’~~- l], . l’}:c ~~-y I ~o L’ats or - - i ’  I o i l s -  mi the middle lane

sure a - - u n t i e .  ,ca ‘ ‘as - ; j ’ - - , ; ;, l, t he a- . i l - t i ,  ‘ - n- c -- c -n i t  of ‘,he slab s in the

‘: 11 L I- - l inac ~ o~~t ’a i.,’ , - - ,lt , r . a t a n l r r ’ a; a n :  - re:ault of Oh’: keyed joint fail-

ures. i : ; T . a  in  the -  only t - , of 1 - f ”  - i a  f l i t ’  - .1 i n ;  t h en e  slabs; tan -ic the
d’ — i r n . - t :d- ’k n aL - .’i - r ’a~- r ;t  ., : :nr r;,’ inc ta re -  ‘L-m ’ , -i of t he  B- Cl , alr craft without

tn - c -  a i - n i - f a t  o f ’  a load—tr an ,’a f- . -r ’ i - -H - i - . 2- u - a t - a - - n -  m a n-L i o n  of tax iway 26
( : ‘e mt u r ’ i ’  TI4A), whiT ’ : ! :  ‘,-r ac  n ’ - a -  ‘t ructe- I my na-  i’ , T r Force in 1563, con—
a .a t~ -:1 ‘ l ’ l — i r , . -t ! i - a ! : , H - tO -a. I 5: ith ’I a’ .0: uwc ’ c-d - -

, h o t , ’ . This pave—

a-a - an ’, 1 .a e ;-;aaer ’a a r : - : i r n c  I n a . ’ it s a - -a wl ;:nsaLL i,,, a in ti n- / _ i’T, _ ;.,r~ Ic reconstructed
- - ,r- - a .  -,t the thee- -ml t i : h  a ou r s- - a .  Am. carc r -i a t  n’ the c la im s  in the center
- . - I — : ’t — a - ; :. Ic .- , ‘ec tior a-a ’ t h a I :  ‘ a - ,,. ha - - v  - - ‘a n - a t ’ - r e ’  n i c e - I  -0 ‘,. - - ‘ t an ine , ;  required
h - n c’ :.a :c -of the ‘ n - h a t  .

a I  an l a ’ .

~~~~
. Tax H-.” a: 21 t i . ’ c - - a ”, ‘ , : , - - - i s,,.L :,, “c’n -i , . ,:: a ’ a : C - r ~, tr ’a;tc j of 

m l)- !, -c ’ : a n , a e  Oh , - . - - : - : i : :th  ‘ n ’ n y - : n ’ ; t ’ n i t , ‘ i l  - i - a S ‘- .r concrete

‘n-va - 

~ L . - — .;c . ~‘n - h ) wa _ a: c t ! . Ira n , - i’ — . ;n r - - ‘ an ::.  ‘In c a ’-

I L ao n : : ,/ aa nit  .~i~~ ’, ’a t ’ - . I T i a - . ’ - n i -n - i a ‘:i :,an 1) ’ - — i ’ - ” : ’ i n ’  c n n  biit ;.’ ,

an ; i t a . e -  AC su rn ’a, :r -’ .1:’. ‘ i nn - ,; ‘ - of i ‘~~- ‘ b -n - . - - - ‘ , ‘i’ac l-: .h :e” - - i d groov—

i n n - r n - a n n  nver l -c -  1 . ‘0 -- — 5 1 f ’  a l e .

31. Fe -aL a_r e, .: T7A a _ n i - I  2 -:1 - n ta a - al . - .. 17 - - - a”: hat of 23 - in . -tI ;ick

FOC. According to ‘Ca’ c-vale”-!: i ’ ’ , this nr a- ’ a ,; r’o~ is I n ’  ove - -] , -:- adecl. by

en --” ;aent B—52 cpc’r-c’-,.i.onaa . The ‘0—in . rc h ,n f ’ cr  ‘-ad an- -a’ H US of tn - a l .a-nay 17
f ’ -’- t im-a TA ’:) ;antm baed ;:ane a ‘-a”  t n ,  but the n - c- f ’ ; - n -r e? :nt is hoe-ping

‘ a - u  ar e - sian t iSntl,’i clone-I . Ti,i~ a- ave an-ct I,; not hei ’tg -n-v~rl- a -led by

B- ,,; operation::.

37. All of the apron pavements (except the heavy-bomber alert

- aaron h -Lrda: t an I,; ) - i n  -- v erlort Ic-- i by operations of tb - B-52 at gr oss

12
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a:  ,., t ’ - ‘ a n ’ :- , s - a , - ‘ i :  “ , 500 in . T a ’ -  t a_ n - a ‘):~ - r ’ - ’, ~ ri:l ? i l  r” ,ni ap l” c-nr :

a ’  • n ’ - -cc i :  ‘‘ i ’, l ’ ’ . ’ n - H .  ~ ‘ , , - r~ n t ” -  ‘ - n a t  11— 51 ’ - a  n - t i n . . ” . Ti ; i: r’

- ~~~~~~~~~ 
- - , : - ‘ a n - ’ - o f ’  c .‘ - r ’ L o a  l i : 1 , ’ n i  0 , - a t - a , :  a n : ” !” i n , ’-  p l’ isa c-n - a_a ’

- n’ . a .  0 - t n - n - ,  ‘ n - - T a  - ‘.‘ - n l ’ L  ~, ‘ i:. ‘ . ‘,- , ‘ v - - r ’ , : , , ,t ’- !  In the a’ceiIn 1b
I n - n ’  a an .  a n , i - ’.O’ ‘, a , ~ :‘ .,u ’i  Oa - a •

I- n o :  ‘0 ion

t , t, -t i ’ .’ , : ‘ h n .  ‘ i -  -t i - . -

3 .  . fa t e  ca n ’ s’:O i-a - - u i ’ t h a t :  inspect ion were to riot c-rminc :

a. -“-s; ,’~ at’ I~ n !‘ a e ’  e- ” : ’-, ’t: of I t o - a t  l i e-ave  to t h a t ’  pavement s dur —
I n-c t a , , - a-n i a ; t -r’  n: , -, -r : t a , ,

I .  - m y  tI”a - — i n n  w a n - c - - i  :‘ a : . l-n-re n t inat ra , h n I h t  be related to
t a n : ., ’-, o -a -n -I i n n ’ of ’ t hu  ,; -n - ::. ’rn-ie ;: or U’tCe- courses.

at  : ‘ : ‘,‘ e-aa;-aa nt ,, :

~~
‘ - . I’:,c- ‘0 n - - h i l l  a v e -men -t n  (t r .at l ’f i-a ‘rail n a c i nt rm l ’f i c  areas of flex—

an - a I a-ic i n  e a ave -rn en t ra ) a-re t” - : r n np cc ted  to iJe:a0i 1’y any localia :ed or
‘ - . aae r ahi Oaud ‘ i c — f ::, i .n - r ’ - o fLanit lo ;;  that rn.i ,’ht indicate differential

‘n- - a t  h en -a l a  ‘n Ta , - In i , ; aa i :e t i on , w a i c i r  ate : conducted on 6 and 7 April,
a- , ’~~’ a . - a l  - -we-a On ; !aav’a co in-an i de - I  wi th  an- n ’oi,iawed shor tly after the

or ’I -I  o t ’ t h a _ w . L n : h  of’ t ’ a”a a ;an ;  r ,.amso :-i :ai’se: arid :ub .ci-ad-; s . Ther efore-, the

u :u l” a ’et c of any -Ictrimcatal  nonu ,ifor’r- : heave should have been epparent .

140. Personnel in the Base Civil Engineering Ofl’ice were queried

s- a ca d ia’, - ths: i- ,velona ran -;nt of undesirable surface unevenness during the
,-;init -r , -a l  pilots -t ea-c - a_ nk c- i  to rate the degree of roughness of the

n un ’,- , ‘,- . Fifth ’-Ate :-il utn of B— 52 and KC-l35 aircraft were canvassed;

‘ -nil, , l I v e :  rated One - rUe: ’. - ,’mfj as rough , and only six considered the runway

to m e Ic-n :: n-ms-at !; lain -in -
- the winter months . The engineers stated that

ma l~~1) runway overlay ‘,-,‘n- ,: n:onstructed partly to correct a rough cur-
- “ c-ne . id I dentl;i, the overlay accomplished this  purDose; furthermore ,
“rca r’ t a_ ant Ion since that time has not caused surface irregu lar ities to
--‘c-cur . The consensus of the condition survey team was that the runway
t i n  - - I - ‘a t h ib i t  roughness detectable in a macn-eager car at smeeds of

~p t~- L,O mph .

_ _ _ _ _  _ _ _ _  -~~~~~ ~~~~- - -. -- -— - — - - -
~~~ - - —~~~~ ~~~~~~~~~~~~~~~~~~ -~~~~~~~~~ --~~~~~—
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- - 1 .  ‘ I a , ’.’ a. - .- ‘ ‘ a r - c .’ , ; -  ; , i  ‘0 a’ n t . :  ‘ - n - -  r ’ n a t  ‘u Ui  Ia ’, i i ’ V ’ -  n - n - !’ t e r ’~~I v t —

- ta : a’ -I :  - a , a ’:, - - - f  d i a ,’ : - ic’, - -,‘m’:flO: , ‘ a a - : - .” ’ a - L t ’ - ,:’ t i c -  e~:t t ’ - :mea’1y -n - - i c r —

iu:,je I 1 — i n ; .  “ ‘  a m a , ‘an ’ ’ - ’ ’ ;- - ,.a , ; a - .‘,“ . r : ,e n a t . :  ‘ in 1 :1, 1 “ .0 , :w ’ f ’ aca ’ . n - i t t  j f l r  j fl

;c- rta ,a i.n t I  t ’,,..a ‘,.‘ .‘ ‘ . ha - - ‘ ‘ v I i € - a - . ’ - -  o c- i i  I a - a r ’ - t i - I  a ’ ro::t f n e r ~’i ’- was ob—

‘ on -V : , ‘- 5”.- : a  on - ‘ i ’; ’- ’ - : 0 : ’ ‘SI , 1 1 —  5 2,—i ’:. ‘‘ . -a: ,n H r n c - i  O r a l  :u~,::c-: (pave —

n - - i , ’ n - r  r a _ n - p,- - - n - - : - ) .  in ;  t ’.’ na I, .  ; I ” !’er’ c - ’ t i a I  a ’ n - - - .t ‘ ‘a v e W~in- not e-v~~
a n -. - a , Ira 5:, - -  . 3 - , i- .i~ ’ ‘ - 1 - a nt - . a ron :’ , wh h i ’ ! ;  h a s , : ‘: I ‘—1/I-—in . AC overlay

a — 0 .. I~ C ‘n ’,t:a - - ’ ,. , a t ’  as antOine--i t h i - ,n :ns,,:a: an- ’ — 0 , 1: 0;. above a

- ‘ ‘ a — n ;.: ‘‘:ptjI ],s- - a la  a , : - .

a n - -’ i a ~j flc of
a - n - - le a - or ban-c n-u’sc-s

I , . Ti:-- c-_n-t a-nit of a_e’;:.,’,,’ n-’ , ,,.a ,::xc ;in - -H ’ ‘a -  - ‘ - ‘ n - h - - n - - I i -  mr - i  a ‘as ian C:C.cnos.:

a- i ’ ll. n~ot be re’n-.[il~s ict- , n’: : , Ire’: .i hit In I .  c- f ’ t i t~ a -n-i - a r e n ’t.: . I-ave--

n- n -os a;,: n-:Il’, n - a r  n - - a r  1 or n-ti ,- -am-H ::’ ” r’ - - ‘a c- I ‘ ; j~- ’ ave -n -lay: )
: 0  l’.~~e-: .-- -an - esc.T a_ m n-al l;, - ‘ -.r-s n-at s-n , :  il1, exa ’~~2ne- 1 dur ing a con , d i —

,io n ’. , aaras ’ay.  i i- :’, :- ’,’er , -‘::- .,aa 1 ’  ‘, a :-e f’a il’ i n ’ ’ ,” a ncn na t ,s :-a_n be e ;-a ’.a~an inc-~l , it

I: -a -Ft c- n a Into ;:.: ‘ - i - n  to C t - ’ an ‘ a . ~ 1m’ v in-i ubsc . n” . ’c- t ion s wha c -t i  -r a f a i l —

On On - - -  r - -cu lt - - F tOn . ,n ’,-: ’,H:-- n a ,r ‘ a n -  ca ’ I-:- ‘ ‘Y’.ic’:r’:ies I:’ t::- :;h i.cb:ness

- .1 ’ t i ,e- n’s : - ‘rn I’ , an - ar e. ‘as’ n -n- .’, -arrant . La ‘-am c - -I , t i e -  ;-n - r 1.et .~ c-nc of ain s- 

- a :  i - - n ’  n - - c’: : ta - b ‘Load - ,~~~~ a . , u I ‘-r a n -  ‘ a n n - a l  : 0cc -a t ’  : . . “ F L - b - - I to “at’ ’ - - ,

ca Ir a ; . whet ’ : a ’ L I a r  - - ‘,- I ‘ie:’ a .:‘ - f ’  t o -  a I ~~~~~~~~~~~~~~~~~~~ a ~~~~~~ a ’ -  - - :-n. a “ i S  I a I-

n-i’ 0; - the-  in - c :  — - 1.0 i . aa  - 
- C ‘ l ’ - n - a ,’. ’; n-cc ’- - c-than --n a ir a-n- of’ ye -a d - . 0’: - aa’ —

the : len : ’ - . - - or ’ t a , n a a a - a : : : - : ,  in - an: : :0 :  e ‘- : ‘n a ’  it  ac:’’, cnn I ran

O t t  ni c ;f ’ 5:- - r a e ’, - : ’:, ’,r a t n  at I’i’Cb - . ‘anew ’ n a - f, l,e a ’-” a ’ , : -  i - - a-n r c- l a ha: ’

. .: aaer r t i c a ,  of ’  - ‘;- - e a : n -  -
. . I-n -’-;n i ’a- ‘ ted a’ : “a hi ; ‘n - f Sl ut :c. ver .a tI , ’ of

a n - i  . : ‘  c ‘ ‘ ‘ - ‘a t , :  nat tn -c bane - can I en- gain- cf I - .~- r ’;’ar • :-y :cnn - aa, ’ aaan ’ia .g the pc-i’—

‘‘ ‘n -r n: . : ; -  .1’ - :- -r’ :,tlln p-avn: . c a ;t . ,  i t - i n - I  a - i , ‘ nv :  i~~~~’ n ~ c-xr - - . ’t , r d  a :i t f a--

i.in ;i t a f  a ” r -  t a r ” :’, ‘ -c- ~~icun n- i’  it - s r i’ ,

a aen” ‘- - ‘ n it  a’eertd: ’a. : -j ; ce :
‘,‘-:r,”;,: f’ r-s,m t c- ..- r .d,Ltic -n criteria,

fl -n: ;:  of the pav~~e-nts are a’evr’r ’:l : as , 1:1-a enit in ra l .:n.h thick—

‘t on s an ’i/ar in combined tb ;ia ’kness a- a - ne n’ i compared wi t h current t’r oct

e n - l O a n - i ’. ar c - v - -n i  wi th  normal (nonfrost ) r l ’ a s i i - n crit’:ri.’n.  i!owe’,- ar , most
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i f  ‘ ‘ n- n ’ z . ’ n a n - ’ a ’ ‘ a n - - I t o  - :-a -” :l Lu:a-L ‘ ‘ -an-in tl - i n . ‘ -m a ’, t ! : - -  n av- ’nr. ” ’ n n t a :

n .a, af ho,, t . n : . ! , n e , a , ,  Cc : 0 , - a n - I - -  a - r - .’n ’r l :O i ( i ’ a : ’ ’ t h ,  : r ’ , r ’ i ’ :t r c a , a , ; ) we -rum

n a -C :, - ‘n - ( ,,n-~n 11 , 5::o .:e ’ ‘ i t , ’ a :u ’a- ’ ’ - a , ’ i ; n ’ - a n c , ; . :  n , - ; 5 I - a ! - n ’  H a n .  ‘f’aa c -  l ’ofl- .oa in , , 

‘ a ’’ an - ; :. ‘ .0 a , a r u  - a ’ - na::, - - ;  at :: r’ c -a ’a n ’ - i  in : , — - - n - - i -  n - ft. - s a n t a : ’ : ; ‘~vunrie r it .

c a  a n  n t : ’,- ’ , ~, ‘a , : - n ’ 0- a-a l , ’, ’ ’0 ~ ( t ’ca ’In-t’ - T1A), n -c arl , ,’ con —

t in. a 1 - n i - a t ’  i i a : ’ .i h e - t a - I  , i u l r , t  f ” i, i ’l , - n -’can -  n - - a ’ . - ocean - n - - I  a_ ln ,n : both ‘:d~’c-.’

0:’ t i ,c  cc - r i t e - :’ “ lad , , t a ,na’u : ’ n , , -:l thO na ’m t m n -  - - i ’ I ’ ~. - L i v ’ ’  ic- n i l. t r ” c m s f ’ - ;r to a —

‘an- Lu ha’ n-ia_n.: . ‘i’ania -sc- a: I , ’n a Os a c - a c - n - sly ‘Ii :  ‘2-:  1-  a n t  fea r e i.ta ier ‘r ant  or
an  , raa:J ( : : - n - r ; f ’r ’ o , :t ) -ic -n - in-n . Yet ,a la tan - :  in ‘, : h i n - n a  t i n e ’  ks-red :c - i n a t : :  rave--

:‘ :1,1,: n ,n - ,’ae n-at .arac ’ke’], atc n ’ t : a ean -  ; thus it se-can-: ‘-J ery douht[’u.l ‘,a :at  the

:1 - n- ado a:a -’S lila.: a_f, t a l l . ,. ‘I ’ n-in-at ic -n -, has -I’, - ’ n ’a’- - nc--i hun - n-nrc t n-mw in - aseacoflus

‘a - m an e - level c-f t: ;c ’ nagnait s l c  a , an ta snce - i  : j  ‘a_ r n -c -cit f’roct nic - s ign n  c r i ter ia

Vo n- n , ,c’ t :.aw in n , - n -n -anon . Tat e -  n - a -;cment:: c - I’  feature T1f-., the ad, ointhg

t - n -~: lw - c , -’ tbnrou ’: t};~ - ‘ aaa ’t  ‘e-;: t :;‘ n -rm—u a ‘H rn- sn , ann-I the- northwest end of

t he a’wnc’.-:a~j  ( i ’c”:n;mre - R30) ‘ nrc ’ of i dentical desi ,;n a-n d apparently enter!-

‘an t - S e- ij e -na t io ra ] .  t r a - , f ’ a ’i c , f a L  the ‘La t ter  two oa’,vemc-n O,’ n -h ow little or no
A cOn:nflar ’ Ln - Ofl of feat ’.ra ’ can 710 with feature i’OA (a i’ n~rt of tin- :

a-c : , - tmn -n ,i’,-;’ ,,y )  n - n o;-,- .: t : : : ,n t  I’ea t ’n -r ’~ T~,j r a a , : a ’ ,’ambineri t i aicl ’anes ; :  of 62 in.

‘n-n- t ‘-nc - rn :  : ‘ :‘n ’e - ra n .,a t r ar e-I  , 1, -v-ica a h igh ;  ;au a, ;rade modi~~us even in the

.:t:s’ .n,;. Y-n- t t i a c -  an - a c-ta,n n n t  c- f ’  ~e n-t a_re- T~ A nina ;-:: : distress onl~ nlightl;,

less ‘c-vera t hai, t ’- a , fa aa’e Tli0. Thus , it is believed that the va,tterna

a’: : I . a t rca ;:: .ir , ‘ at o nes c,a~’cr ra n -n t na  ins not dependent on f r o n t  a _ a n t i c - n a , which

lin de-c-i can have an i n i a : i . ’n’aificant effect upon them. -n

L5 . The c- sate -n - 50 ft of the r~~way interior (traff ic area c) con-

Siam : of 19-in . OntO owna- 314 ~n .  of gravel from sta 135+30 to ~~~~~~
( r i - -t a_ re  R7C) .  Th In -  :tr-icture was not considered to be deficient in be-

nign thickness a c - n -  t hu s i’a.’pc of facility; hon-a ver, it had been overlaid

:-riti’a 2 hi. of AC , y icldina ; a combin ed thicl-a’iess of 55 in. Presumably,

t a t - :  over lay wan acne Lied i - cc ause the original pavement had man ifested
severe distress.  TiL e AC overl ay pavement fr om sta 654~~u to l30~OI4 (f ea-
ture R1ic), with a combine d thickne ss rangin g from 27-1/2 to 30-1/2 in.,
appeared to be performing as well as the 55- in , pavement of feature R7C .
The overlay was placed in 1969 and was in excellent condition at the
t ime of tb -;i~ inspection . This performance is surprising , because the
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r n :  1 - - ‘an - - I an , - - n- “ a ’ 7— i, ‘ nt - 5 ‘ — L ,/1I ir~ . , a’ n- i-i an- - nc-v-n-re].,’ deficient

i’ a , n t  a n’ i t -  n - i - , “sr the ‘nc -r! anft , , - ‘ s;ditiofl ) for sub—

U- ‘Is: .  ‘a -In -’ :: o: 5- 0’, . a n:  -an ’ - -  r n- i s O” I f a r  t Oils In the 1971 pave-
- v - i a _ a t  i - a n  rca n ’, .  i’u , : a ; i n , 1 ’~’ , han-  r’ c- l a_’.j n-jn :i ,’ ‘c-c--I performance of’

‘ a , ’ -  “7- i - — t: ~0—l .;‘ — :  n - . ,.’ect 5, n ” ’ SC L Lt n Cr - -a: , t :,e- ‘ar:a a ’ c,,s iti-sa ; of the-

a , 11:1 Ic -On . in-,y”-r .:, m o a t  c-I ’ ;-; :,I ne a icn- e- ‘ : n ~O alt- or cu-:- a ’a: L-stab ilized ma-

t n- -ft..: . ;t  LiLy !‘ -t e , ‘a : - Ca c-n ’I Lt iOn of ’  this a n-, ’ie’ r n:e -n a t , a in the interior of

5: 1’ n’ -a ’n’ , : -~~’ a.aU ,~in’ c ’ .:t, ’ ’ b , ’ ’ ’ , - • i  - ‘~~~~~~: n o n  r - - - ’ r ,  : : i g n : f ’l - : a : : t .]gj’ a _ f a c e t e d  by

‘ - c-an t i : ,aa
I ii,. , The e-a~- ” n-.: of the  rw ;’aam;,’ i;’j~~:: a ” :].’- t i . ’i’:l:; t r a i n  sections (corn—

m c  ; t i a icr ar ,es :  u ’~ 20 in.  ‘rn-n n - t an -  ‘ aC e-t I tu  l3’.-+ ~. - f , ) ,  r a t  rou ,”*ane n-a n from

:‘r-n - ,:t :,- ‘:‘-j c- n - r a n :  nu t  re -a ‘a: ’ ’ . a an-ar nra,: at - ,- n-ei”,” : I t in -n Ira t ine - ’ Inspection .

- ‘t~~1lar 1a’ , thc -r -a- w a , : no - -; - - - n a -c - -n - f ’  - I i  a’ : a ’ - : ‘a I I  frost ha- a-a ve along the

e - ” a- ;” :n - of tI n e tan--: Iw : c, ’ - , vi n c -  ‘ . . - . Iv ’~, , ‘ . - “. - - ‘,: i-:i’ai: t i , i skn c- . :ses  of 25 to

~; I:;. adjoin : h a .- :I ’hea :’ - - ‘:‘:a.. - ,n -t.: ‘-: 10: .  ‘a ’ an -’ ,:sc’s elI 17 to 20 in. Again ,

t n - -n - s t  -action a:ar,- r - - a , ’.l .  - a, : -n-. s2 , ’ u a I f ’ i - :’~~nt1 . -
- ‘ f ” ao te - -~ the pavements .

147. Tine oOrn’n- : 0, 1-a ‘ ‘ -n ’ :,- - r n - a nn ‘ - . -~~ ‘ ‘roan -in ’ ;rane that a signifi-

: :s,nt amount of i- -5” Or” ‘ ‘ . - a , a. - -n - sn :  ‘ a n : 2 ‘a: I a n ’, a: i,: ’nir~ b i d , and some

.0’ L a . ’: aa c-ra’ric -nt : ‘a. n - i - i  i~ ’ n: a- ’ ’ ,n-t a z - n- -an mill s n - a-f n - u .  Jn - a_ -a a ;c ’r , t iLe data

I n” :nn- .-a ’ .tc - I in ‘a , . ’
, .: - - a  a :” h a - v  t n - a t ;:i , ’a; ’.t C - : ’ ’ - nn t f : — 5 2  t n - a _ O t i s  inn-s c - s ae’L rre i

‘;cr the ye ar ;: (c-n ’ a : t i ,e’n-rd ; than - a .anc - ftn -’ ‘
~~~, ace C: 5’ -L a n-  a-I’ naaovutarages is some —

nat  less than t :.n: 0 .-ted . n - .s ai ’in:lc- In; the ie- rt .’ gr : cr ite  r i - c )  and that the

‘uver e~re s a- -ar e- ~an e ;I I c - i  ‘ .0 n - t n - a  , 1- ’ a:n.tl ;,-’ l~~,:rar one - : :  tL’n the 265-kip

‘n n n r amn ,-L’ load -an u ra-n - mn a t i a  usc- I ‘I: a ’ -Ic,; 1.

i,a, a i , ’n, “:cezing i n - l a x

a . A be.; I . ’:: f’rc-az,irar’ index of 2.~39 I’ n-gm ’ce-- -:’ - .;,-s Las been cited in

n - - w i - - i s  n - -n -n - I a t ;on ;  . “ nn ~~~~- , -n-i n -v- n-ant c--a -a, ’ - n  ion; rca : -.::rts (paragraph 6) .

Th Os ’- ,’- ,’,lcane I n -  0::’ aa ”,-’er: :gc ~~~~~~~~~ ¶‘f a’-’ac c - - l O st  ‘-:00:- n - a s i - a the 1921 to

I . .  
~r-r iOd (~~935- n--1 . l)h . ” _ 0 9 ,  ~ - ‘ a ’ ’ ~~~

’ ‘ ) ,  -~h e- fe - . 5  ‘in freezing index

t” : ‘2- -t  inn - La n - c.: :s,v ; r a n c c-i’ t a , e  t I n-c l en t  yea_ a ’s 1:: the past 30 years

(1 e l - I - I n -  ‘n-i ) is 13(11 .t c - ;rce-day:- . .  The i-tOter  dc-termination also in-

-I c - j o : ‘n -a C  1,,e )- -” -,t ; and i ’a~ )-50 winters , w it-: the winter of 1968—69 re-
a i m i n g  1. 35—3 6 . ‘ a - - O h  b e n i g n  i ,n-1 t - :e :  are b a r r - a - I  on c’ , :,n ’ra r ’Is of the Rapid

I ity  ~~ - n- ’,her , I O , ,O~ a en- i consider ave-range -laily t cn : aa ’ -:ratures for the

16 
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1’,. 1 n-i an n - a n t : . . ,  ‘. a t - t I ,  ta r -I : of the f i n - e n -  hug .:ee,n- cj n ;;

.0’ :. :. a -I Ir a , - - - a a  a : I f ln -a e  i’j ’a ’. — 5’( ‘r n-c’ t :ta -~~~,Oe-d be-la.. , together

a’ , - -n - a  r ” : , a i s c- ’ L a - h e x  t a n ’ t h e  lI l l i — ’  ha ~-r iocj . T:. -c-;e ’, - -Lies from

I - Ci 0 - ‘ a . - n -
- t , ’~ : ‘ n r a  r - c : u r ’ -d , : a,r e ua , :~ - a sat in -ely c-T a ‘t V ea” ,gC monthly

am . ‘: “ t .ln ’ c ’ , :  :.j  n ’ - rally n -j .’:. - ’,’, a : ’ -- t  1’,:- n ’ O a , ’ ,~ a I r a - t I c - e s  ‘a ’  - -,t con:: ler

‘t a ’  5 ’ - u i a :L l :  n - - a ,  :O .n - ” a n -  n ’ r t :nc- tn -en- :  I t inri nn; onn t ha :  . ~~ a neason n-I
n - a n - . :  I , : .  t ’ a : : a a a _ - . s c ’  ~I i L f ’ f c - n - ’ c ’ r aa:ca may Va_IL [‘rom an essentially negligible
c:,o :n -a , ’. t~ ,‘a a - - r ’  ‘,- - -ca i50 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ The van -ta _ es do, however, indicate

m c -  T’ L : i n- t lVca ’ - . ‘.‘~- r L ~j  -n-f the f’reez Ig :c-aa:nj r nn - end 5110W that several sub -
stan - mI  ally ‘a-~l-.Ier-than-normal winters :, ‘ r ’z a- c - - - c ’n -rr -.: ’I dur ing the period of
:_ 5. ‘ ,,

‘ r:n:’t -

i’ :’eezim’a- Freezing
i- re -c - n - in ns Index Freezing Index

0 n - r ” ane—~ia: ,‘,, :Can-Oai de~~ree—day n

I e5 ’(— 5 ’i  323 l)~, 5— - 1L 907

- 5 ’  t~e 1; ln-56-n17 ~l7

-5  ‘ - - 1139 1967-6~3 691~
1- - --1 3’~3 1)33- 119 1230
i ’111-u2 997 19a9-70 731
1I - ”t -o3 730 1970-71 1026
ij ’~~- -O ;  5761 1971-72 957
1 a - iL -115 111a5 ?ha-yc:ai ’ Me an-i 678

(l93l-i9’3o)

tIro ’j ndwatcr 0:, .: 1,

50. TOe’ raao st log ical. e:er lanation for the scant evidence of dif-
a ’erc.-aat i ’a , l  fr an - 4 : ‘r ue - a_ a c c-nd of n i ,tnhf i ,c ant pavement distress during spring
m anaw s is the e- :- :Ist- .- nca c- 01’ a very deep groundwater table. Evidence on

tn - i a :  a c - m t  is :aan f lbc t ian ’ , however . ~ ag ineers attached to the Base

coa l hani ’i .neering O f f i c e  at E1~22 expressed the op inion that t t ban-es the

I::’ ten tai l-: is located no more than 2 to 3 ft below t h e  g ’ - un d

:ur ”n-ne . There were several reference s to a lake that was former ly lo-
sated In the area now occupied by the runway, and it has been reported
that free water was found in the base course when various n-a ve-meat : were

excavate-ri to install stronger inlay sections. Logs of a naun - ’-:r of

17
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t an - en ‘ at ‘.‘ n-n ’ Ic-’;:: I c - c - I n or;:: is; 0 - a -  a - - r a e - ‘,ze r c - ‘:-ails c-rrc --i . The

‘ a sa :‘s - . t - r O n - I . ’:’ ‘ a: n a - . . . a t ’ n n - e - s ’.n- :r , : a ,o t : : a e : i r O n -j r i c - b :  i -C , , .n , ,:ua :,e’ ’ ’ ,, , .’ c-s , t

n-n 0 ,  1,- ’ ’  -1 i c - t - t a , , ,  a l  20 tu 30 ‘0 . L u  r a ,bw:- . 4,sa a’ n v e - n - a n a i n l a t i o n s  at

‘ - n t - t i  a ’ .- Oh -  U .  2 . Oa’:’n-j F r ,n -J : ,n . - - a ’  b : t rl l nt , ‘ia n-ha , n A1,ril. 1951,

- .5 ‘ a ‘ ‘, ‘ T a -  n-n- I ’ .. ‘or n- c - a : - : r ’ ’ ,iin-’ - n - :  n - n-  0 a r- “ - - n a t  a t t n - i n  ‘L en - , :  than an -La -c -t

a 5- -
’ ’ - ’ On - ’. , ;‘Jj ’a ” n: ’ ’ - . T I - : n : e- a,  ,- ‘  , ‘, ‘a n - Oj u n n , :  -‘m r-nC - - a ’ to ic- -a 1uit-a- eon—

c-i sa , in - ’ . in - c  re-n’ a ”:: t h , a , O  ‘.-a’ . .t ’;r a l a _ n -  , ,.n-ain- :‘own I rn - s -ar’ ‘ ahne -  n - c - ,- - ’a-n -ce ‘mp’nar —

~~a ic n - an - i ia: , & I a - - .- .” : a ac - --j  w a t e r.  n -a a n - i n - T hy Ira :- l.filtr:-.t ic -n

5 ,n - ir;0: ’n a ’j n- a’ais’ ,k:’ , ‘,sa ’, -.- - - “ i - i-n-n -tiy n -urn - i  noun -cc-s do not

‘n-I n 7, - a n - ,  - ; :  I. - . n, . ,c-nt of ’ , :n -t er oc - a:’, a: : u. ’t - l e a n - n -  I’a’. ‘cast ac t ion . Pos—

n - i L l .  . t i l l:  ano n ;  f I t ’ san - a n : h a ’ r ’n t  be ‘a , .-:’ - ‘ - . - ‘a r’’j n - s - - C  cnn - sn - - :  0 that t are ’  i a, :J—

- n-n- , a t  -n - , n n -urn ” c - n-,a’a l I : a  - ne n - a , :-  ‘— ‘101 : , n - 11 define ’- - - . - 0 - s  -n c-u .n-sc-s - n-n i

0 0 , - n ’ 0- is  - ‘r”is - - “-lie- a’, ‘ a: f ”n- ” ' n - ’ ’O in “- - an ’ r an -n -o f f of -J .n-?an-a s ‘n -a_ t en ’

:‘,: , l a n - m a -c-in

1. iI ’ae - L a t a s t  e’. ‘0 .an- t ‘ c-n’ n ”n -pc -,’ -~: a c-n - ’ t ’,n ab s an -In - :’aboILal a-a-,.; ‘ar e -n -an-ed

in ~ - “a (see p n-,ra ’n--’a i C : ) .  TI’n-c ,l~~- , 3-- ;aa:” j ’ . ’ il  .: ,Ln -,ia . i t h l , t ies ‘ar tin-c’

‘:‘-,,r Ic- ia: fea:taarc n: -
- ‘ ‘.-“ ac - ’ : - r ;  ta~.a’ -a; I n - .  , ‘. ‘Oh ’, i Y a ’i n- - u n  s arid c-n-c- a c - n t - u i  In-

t a b: ~‘c-p0i’t in- 0 ’ :  in ~~~. T I :  f f s , c - a’ I ‘
~~~~ inn- e n - c c -  r - ”n- a a , .ted to n-noviCe- the

~‘~:~n-d-an - ’ -itO - .: Ci ‘ - o f ’  t i e -  in-Ic-si; a~ n-, -an: a’ in.far ’~’ .1; inn as pass iLl, - - under

rn-n- -an’ gm .

- -- h o ’ , ’:

52. The a ’ ll-an-z h , ’ag r -smnn-rk :  n - rn tn . --n - i z e -  IOn- -: f’Ia . ’ll - ‘:  ‘a’?  t i  -r 11.72

- n.~ - - “ac-or:

T n - a  n- n- ,r crn -e a n -ta , on t~ ‘in r n - a r t -n -we  0 C n n - I . of ’ ‘aLe r an ; a -an y are tao—
sin-n ed  I c - n 11-11 , fl

4 a - ~ i~ n ‘n-ar O’. ’ -d , a -n ‘a - arc- a -at  a e L n g  over-
loaded nay Tan - ’ -n - zn -. a n t  - n ’ c:: ’’it ion;: ,, iIn’;- ’ clan ’ . ’ ra r , , I a - i ’ .It. n--’ c-I ’
he avily loaded ‘n - i n - n - r i f t  user the -  s o u t a a n s a_ n n., end ~)f t n - n -  run-
w aiL’ for t at -n -c -I f ’ .

The eeye a , ioin t fail c- r n -n -s occurring on tax iway 26 h-ave
only re - -n - - n - O h .,-,’ i :--,n . - ‘ - . r : t i f i  s - i  in he~~’.:a - 1, uad t e a - I  an -n - -L io n ,-
an- ’l are “ h .i-a.r’-a .: t h n -j ~ , - ‘ n - - n - - .n-r :isn-i’i, ,’ r n - a -  l i l y .  ‘I’s t h a t -  I: of
rca  i r ‘. n : p ’ r n- 5~ n ’a ’ t  . -:-n ’aTn -C Ol e- n - c- nm,n -mc-nt s that  cc-n , t a m
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r a-:y ’ - - i  , c- ’ a , L : .,I. : ’ i . n ;g ‘ , ‘,‘ - - n - L ’ a ; t ’ a - f ’ n- ,’ taa c’ U .  . i - n - ’n , ,’
S r, - , - ’.n - ’ny: ;  i ,a . :a , r’ i:n , , : I : ’, O a t  Ira :

“m a t - a r’ ,,’ a n - a n ’  :‘ ,n-a: a , sn - - - : o f ’  O n e  : — h a  . : 1 :n - - a n  aft e r
!“ a I . ,i! ’e’ of t a r - -  ?~- - ,7s- J , ‘u L : O a :  I : ,  I n - a : ’ t~’- , a t i n - n t 1~~r n a a e r

n - a ’. , La , : n-n-- - r- - n a m e a t -~ ‘ i - : t , c - r ’a - .iu , -: 1: ’ L a , e  a r - - n e a t  tin - I nY , —
at-, :.: r e - r n -h  a ’ -an-’. r , t , :  a- n - ’ ’: ‘,n - n - a c - a n- n - a ’ . ‘ 0 1 ’ ,’ -:

: a , n - t — n a a  - - AC ~~~~~~~~ h a :  LI n n:  ‘ . X ’ - ’ n  c - f’  ic-nc- l O l a  in-i l
, :a ’a , l’b s -ii n a : , t ’ ..:- ‘ - ‘ ag h n n - t ’,’-.. a -  c ’ - ,n ’rne- sh :‘n - t i , : f a _ - : O~ .rL1,7,- ’aa :n a
‘ a - - n . ‘ - n-’,-’ f -n - i’::, c - a ’ n: ,a I.:tt a n - - . - . i:owevnsr ’ , ‘n- lie a , ’ a l n - a a , i-:: n - e m —
tO ,s;~i r - a.:s: , - - r , ~: : : - .r ’ n , -~ ll On ,; a i r ’ - s r a f ’ ~a .  :~~j J a- . a ’ s

a: . . : t a .-e’ - ;- ;c- i 0- ..- 0 : - -  ‘ r t ’ ’ - ‘m , n - a f ’n-.’L,].E ’ n - .

an - -ace-n t ‘ aV .r n - ’ f . ‘n- v ‘ - e r i e -  c - a r  1,::’: n’nsn -n ’, - .’:ç,’ ’ - .r . y.:- n,,~- :’ to have
- all: a :a : O n tin-c’ - ;, , 1e-: ’ . .- : . a a n - L e  n oun- I n -r ic a :: ‘~:-: ac-r t ’.n n n - c --i 01,,

a: -: r ’ n n - t i nn -r; ’ n-’L pers arc ’;sa7,,. - ,, ‘:g : r’ , t n- a,” , in - ::t I I  ‘I, some
C an - ,r n’ -n - ,  ~

1 an ; en - s  Or ; tO :, a a , ,n ~, a i .,, - :t ‘ - r n - I  c - f’  Oh -a. an ’ .a mn - .’an - ,’j -luring

Ore ’  , , n -n-a-n-n-lay (5 t-n- 6 0’: .)  a lan -e - -i  -:n-n ‘ . ‘ -.- . L-:ay 26 ( f e -n - t a_ r e
II .-i ) In -n 1 , ‘( l In - - , ; ’enm :a c -  1 0: c- Th ‘n- d— cn - ’n - apa:.i.lit ; of

n fa n-a s 11 0 , ’ On - a:  an-: in:: .0 :10 ; 25 n - - - a - -n - e- a’it .  Tn- 0: am-c-n-la_b -’
- ‘ n a .: : .Ln -n n a a ‘ f ” .- : ’ t a n -n- nn:na a :t  ~“ ‘ ‘ - . n ;t ’ ’:- n- ’.’ -at ion r e -a -a r t  “n-n -

- - ‘ -~~~ ‘ r -  -

1-2 . 1 0 -  - nan --sar an -h , an-ia . ‘a - n-. ; i nn - I ,ly :.:o1”re-i’—t hn -x a— ;a amn ’a:n -J.  winters
a l - - c - n . -e a r :  ‘a ::-: a , -.-n ’ie nlCe - ’i c-n a ’c-c-ant :n-ear.: at Oh-a 1. -n - s e - ar I the
, a ’ ,a:, ,- ’ca n - I ’ - c-il:.: ‘.r-a - c1a- .: I. ’ ’Ie i ar an a .; ,ly I n - - u .n - f . “,r , :oc- :,t ia 1cr ,
it t.: :;- .C: c- n-’ h e - n a t- ‘a , .  0 t an c  ::Vn:r ::e-l ’: Os hn ’n-v’a,a Ue ’aa a. a d’rer,;ely

a n - f  ‘ ‘ ‘-‘. : ‘i ac- :i ty 1’ ’ ’ - .m ha ena ’:- s

l e n - t n’ . : a- ,’ ’ t l n  n , rn- ;i nn , , :i ‘5 1 . ’is’nen ’is D: . ’ ’r . ’ a - r c : . n - .  -‘n -rd
:~-n-.:’an”,:O—n ai :  s c - s O  l a i n  t n - r  tO 0 1,: n o ’ ::: On - san t ‘ nill.y less than

-na . ’- , ’ . 5.n- r ’ c - :n u ian’ C -  I ‘..n - , ’ i ’ n-’ ,: ‘ .c-’I’c’ra n- d- . sc -- n n -r i  Ocr: - c-ave per—
n-l i. . IL ‘ n- n-c-. .‘a,c-’ n that  cu. a - f ’n-’ a:a ,-j es i a n -g e -  m ast been

n-e l : :-,‘n- ,a. ,kc -n: n : -i by n- rn -ca :  ann- an-i c - i a - na - r i :. It is 1.- - —

- - .,‘ - - ‘ Sc -a ’ , U n--nt the-  a_i~n -c -nc -n - of  a 1;i ghi gr oisaa’La’a _ ter
0 n a . .10e ha,~ a ” . , ‘a r i - n -t e -n i  I n ’ s - a t  action .
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