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SECTION 1  

INTRODUCTION 

BACKGROUND 

The magnitude o f  scheduled a i r l i n e  ope ra t i ons  a t  c i v i l  a i r p o r t s  has 
made i t  i m p e r a t i v e  t h a t  runway r e p a i r  and o v e r l a y  w i t h  h o t  m ix  as- 
p h a l t i c  conc re te  be accompl ished i n  such manner as n o t  t o  s u b s t a n t i a l l y  
i n t e r f e r e  w i t h  normal a i r l i n e  f l i g h t  schedules.  

Even though t h e  c i v i l  a i r p o r t  m i g h t  have a  p a r a l l e l  runway f a c i l i t y ,  
t h e  number o f  scheduled a i r c r a f t  ope ra t i ons  w i l l  deem i t  mandatory 
t h a t  b o t h  runways be made a v a i l a b l e  f o r  a i r c r a f t  ope ra t i ons  i n  t h e  
dayt ime i n  o r d e r  f o r  t h e  a i r l i n e s  t o  m a i n t a i n  t h e i r  f l i g h t  schedules 
f o r  t h e  convenience o f  t h e  ever  i n c r e a s i n g  number o f  p u b l i c  t r a v e l e r s .  
Any major  a i r p o r t  t h a t  has enough a i r c r a f t  t r a f f i c  t o  w a r r a n t  a  p a r a l l e l  
runwdy cannot  m a i n t a i n  t h e i r  o p e r a t i o n a l  c a p a b i l i t i e s  w i t h  one p a r a l l e l  
runway c l osed  i n  o r d e r  t o  a l l o w  f o r  dayt ime c o n s t r u c t i o n .  There fo re ,  
t h e  b e s t  means t o  accompl ish t h i s  purpose i s  f o r  t h e  a i r p o r t  a u t h o r i t y  
t o  r e q u i r e  n i g h t t i m e  c o n s t r u c t i o n .  By t h i s  method t h e  runway i s  c l osed  
a t  n i g h t  f o r  a  pre-determined p e r i o d  and d u r i n g  t h e  c l o s u r e  pe r i od ,  
a i r c r a f t  w i l l  use o t h e r  runway f a c i l i t i e s  o r  suspend ope ra t i ons  a l t o -  
ge ther  f o r  b o t h  a i r  c a r r i e r  and genera l  c i v i l  a v i a t i o n .  I n  any event ,  
se r i ous  and f a v o r a b l e  c o n s i d e r a t i o n  should  be g i v e n  a t  a l l  t imes t o  
pe r f o rm ing  t h e  e n t i r e  work a t  n i g h t  t o  p reven t  c l o s i n g  o f  t h e  runway 
d u r i n g  peak day t ime t r a v e l  pe r i ods  f o r  r e p a i r  and o v e r l a y  w i t h  h o t  mix  
a s p h a l t i c  conc re te  pavement. 

OBJECTIVE 

The o b j e c t i v e  i s  t o  de te rmine  what n i g h t t i m e  c o n s t r u c t i o n  p r a c t i c e s  w i t h  
a s p h a l t i c  conc re te  w i l l  r e s u l t  i n  s a t i s f a c t o r i l y  cons t ruc ted  pavements 
f o r  c i v i l  a i r p o r t s .  T h i s  r e p o r t  w i l l  i n c l u d e  c r i t e r i a  t h a t  w i l l  app l y  
t o  t h e  p r e p a r a t i o n  o f  p l ans  and s p e c i f i c a t i o n s  f o r  r e p a i r  and o v e r l a y  
p r o j e c t s  which w i l l  a l l o w  t h e  ~iaximum amount o f  h o t  m ix  a s p h a l t i c  
concre te  pavement t o  be p laced  each n i g h t .  



SCOPE 

I n  general ,  t h i s  r e p o r t  i s  a  rev iew o f  t h e  pas t  experience i n  n i g h t -  
t ime pavement c o n s t r u c t i o n  p r a c t i c e d  a-t se lec ted  c i v i l  a i r p o r t s .  Th is  
s tudy w i  11 be 1  i m i  t e d  t o  p r a c t i c e s  w i t h  a s p h a l t i c  concrete paving 
which w i l l  permi t  normal a i r c r a f t  t r a f f i c  a f t e r  each n i g h t ' s  c o n s t r u c t i o n  
opera t ion .  Conclusions and recommendations are  based on t h e  c o n s t r u c t i o n  
procedures fo l l owed  a t  t he  se lec ted  c i v i l  a i r p o r t s  as w e l l  as t h e  ex- 
per ience o f  t he  au thor  on ove r l ay  o f  runways a t  m i l i t a r y  a i r f i e l d s  and 
c i v i l  a i r p o r t s  where n igh t t ime  c o n s t r u c t i o n  procedures were fo l lowed.  



SECTION 2 

TECHNICAL DATA 

Coordinat ion o f  t he  Overlay P r o j e c t  by A i r p o r t  A u t h o r i t y  Representat ive 

It i s  of the  utmost importance t h a t  t h e  rep resen ta t i ve  o f  the  a i r p o r t  
a u t h o r i t y  i n  charge o f  t he  work, e i t h e r  a  c o n s u l t i n g  engineer o r  an 
employee o f  t h e  a i r p o r t  a u t h o r i t y ,  be f a m i l i a r  w i t h  the  var ious a i r l i n e  
operat ions o f  t he  a i r p o r t  and have the  necessary judgment t o  schedule 
the  c o n t r a c t o r ' s  a c t i v i t i e s  accord ing ly .  The s p e c i f i c  d u t i e s  o f  the  
a i r p o r t  a u t h o r i t y  rep resen ta t i ve  should be as fo l l ows :  

1. Check w i t h  the weather bureau p r i o r  t o  8:00 p.m. t o  see 
i f  weather cond i t i ons  would be sa fe  f o r  t he  c o n t r a c t o r ' s  work 
t h a t  n i g h t .  It i s  impor tan t  t o  know t h e  minimum temperature 
p red i c ted  f o r  t he  n i g h t ,  i f  r a i n f a l l  i s  expected, and t o  be 
aware o f  any p o s s i b i l i t y  o f  f og  "creeping i n "  du r ing  the  n i g h t ,  
thus causing i nstrument condi t i o n s .  

2. The a i r p o r t  a u t h o r i t y  rep resen ta t i ve  should evaluate the  
weather cond i t i ons  t o  determine whether t o  d i r e c t  t he  con t rac to r  
t o  work o r  no t .  I t  should be the  p o l i c y  o f  t he  a i r p o r t  a u t h o r i t y  
rep resen ta t i ve  t o  f o l l o w  the  weather bureau's fo recas t .  Any 
weather bureau r e p o r t  p r e d i c t i n g  a  chance o f  r a i n f a l l  g rea ter  
than 50% should be cause f o r  suspension o f  work f o r  t he  n i g h t .  
There should never be an at tempt t o  outguess the weather bureau. 
There cou ld  be instances based on i n fo rma t ion  from the weather 
bureau t h a t  work was suspended b u t  a c t u a l l y  no r a i n  f e l l  and 
the  sky was c lea r ;  however, i t  i s  c r i t i c a l  t h a t  a l l  decis ions 
on t h i s  mat te r  be on the  sa fe  s ide  i n  o rde r  t o  prevent  i n t e r -  
r u p t i o n  o f  f l i g h t  schedules. 

3 .  A f t e r  t he  con t rac to r  has repo r ted  f o r  work, i t  i s  necessary 
t h a t  the  a i r p o r t  a u t h o r i t y  rep resen ta t i ve  check w i t h  each a i r l i n e  
independently t o  see i f  a l l  a r r i v i n g  and depar t ing  f l i g h t s  would 
be completed by 11:OO p.m. which would r e q u i r e  the  use o f  t he  p r i -  
mary runway. Each a i r l i n e  operat ions c h i e f  should be g iven a  
l e t t e r  s i z e  sketch showing the  work area f o r  each n i g h t .  The FAA 
c o n t r o l  c h i e f  should a l s o  be g iven a  copy o f  the  sketch. 



4. A t  t h e  s t a r t  o f  t h e  n i g h t ' s  work, t h e  a i r p o r t  a u t h o r i t y  
r e p r e s e n t a t i v e  should  c o n f e r  w i t h  t h e  c o n t r a c t o r ' s  p r o j e c t  
supe r i n t enden t  and t h e r e  shou ld  be an agreement made as t o  how 
much work t o  l a y o u t  f o r  t h e  n i g h t  i n  o r d e r  t o  i n s u r e  t h e  opening 
o f  t h e  runway p romp t l y  a t  t h e  s p e c i f i e d  t ime  each morning. It 
i s  necessary t h a t  t h e  amount o f  work be s t r i c t l y  c o n t r o l l e d  i n  
o r d e r  t o  p reven t  t he  c o n t r a c t o r  f ro in  becoming "over  amb i t i ous "  
and unable  t o  f i n i s h  t h e  work w i t h i n  t h e  a l l o t t e d  t ime.  Th i s  
i s  e s p e c i a l l y  t r u e  i n  areas where pavement r e p a i r  and rep lace -  
ment a r e  t o  t ake  p l ace .  

5. A t  t h e  comp le t ion  o f  work each morn ing and b e f o r e  t h e  opening 
o f  t h e  runway each morning, t h e  a i r p o r t  a u t h o r i t y  r e p r e s e n t a t i v e  
should  p i c k  up r e p r e s e n t a t i v e s  o f  t h e  v a r i o u s  a i r l i n e s  f o r  an i n -  
spec t i on  o f  t h e  runway be fo re  opening t o  a i r c r a f t  t r a f f i c .  I t  i s  
mandatory t h a t  no FOD be on t h e  runway and t h e  i n s p e c t i o n  shou ld  
s a t i s f y  t h e  a i r l i n e s .  

6. A l l  con tac t s  w i t h  t h e  U . S .  Weather Bureau, t h e  Federal  A v i a t i o n  
A d m i n i s t r a t i o n  and the a i r l i n e s  should  be made by t h e  a i r p o r t  au tho r -  
i t y  r e p r e s e n t a t i v e .  The c o n t r a c t o r  shou ld  n o t  be a l lowed t o  d i -  
r e c t l y  c o n t a c t  o r  have any dea l i ngs  w i t h  t h e  o rgan i za t i ons .  

N igh t t ime  Working Hours 

Time i s  o f  t h e  essence on n i g h t t i m e  c o n s t r u c t i o n .  The c o n t r a c t o r  should  
be g i ven  as much t ime  as p o s s i b l e  t o  o v e r l a y  t h e  runway each n i g h t .  A 
p e r i o d  o f  t ime  f rom 11 :00 p.m. t o  6:30 a.m. should  be t h e  l e a s t  s p e c i f i e d  
and i f  p o s s i b l e  t h e  f l i g h t  schedules should  be a1 t e r e d  t o  p e r m i t  c l o s i n g  
o f  t h e  runway a t  10:OO p.m. w i t h  t h e  opening o f  t h e  runway scheduled 
f o r  7:00 a.m. 

I n  no even t  should  any work no rma l l y  s t a r t  l a t e r  than  11:OO p.m. i n  
t h e  c o n t r a c t  s p e c i f i c a t i o n s ;  however, i n  t h e  case o f  standby de lays,  
work c o u l d  be p e r m i t t e d  t o  s t a r t  as l a t e  as 1 :00 a.m. 

The schedu l ing  o f  t h e  work t o  commence a t  11:OO p.m. should  be p r e d i -  
ca ted  on t h e  f o l l o w i n g  c o n d i t i o n s :  

1. A r r i v a l  o f  j e t  a i r c r a f t  a t  t h e  a i r p o r t  as scheduled 
p r i o r  t o  11 :00 p.m. 

2. Depar ture o f  j e t  a i r c r a f t  1':-om t h e  a i r p o r t  as scheduled 
p r i o r  t o  11 :00 p.m. 



3. U n r e s t r i c t e d  use o f  o the r  runway f a c i l i t i e s  f o r  ope ra t i on  
o f  p r o p e l l e r  and j e t - t u r b i n e  a i r c r a f t  which would permi t  the  
c l o s i n g  o f  t he  pr imary runway f o r  ove r lay  operat ions.  Wi th ap- 
proval  o f  t he  a i r p o r t  a u t h o r i t y ,  t h e  a i r p o r t  cou ld  be c losed 
du r ing  cons t ruc t i on  opera t ions  a t  n i g h t .  

The con t rac to r  should be t o l d  t h a t  delays o r  suspension o f  cons t ruc t i on  
a c t i v i t i e s  bl ight be expected du r ing  t h e  t ime a l lowed the  n i g h t  work 
pe r iod  on account o f  t he  f o l l o w i n g  cond i t i ons  a r i s i n g  which would be 
beyond t h e  c o n t r o l  o f  the  a i r p o r t  a u t h o r i t y :  

1. A r r i v a l  o f  j e t  a i r c r a f t  a t  t he  a i r p o r t  a f t e r  11 :00 p.m. 

2. Delayed departure o f  j e t  a i r c r a f t  f rom the  a i r p o r t  due t o  
l a t e  a r r i v a l .  

3 .  Weather cond i t i ons  which r e q u i r e  the  use o f  t he  pr imary run-  
way f o r  inst rument  opera t ion  o f  p r o p e l l e r  and j e t - t u r b i n e  a i r c r a f t .  

4. Wind d i r e c t i o n s  and v e l o c i t i e s  which necess i ta te  the  use o f  
the  pr imary runway f o r  the  opera t ion  o f  p r o p e l l e r - d r i v e n  and 
j e t - t u r b i n e  a i r c r a f t .  This  i s  o n l y  necessary when i t  i s  agreed 
t o  keep o the r  runway f a c i  1  i t i e s  open du r ing  cons t ruc t i on  operat ions.  

I n  o rder  t o  compensate the c o n t r a c t o r  f o r  t he  delays o u t l i n e d  above 
the  f o l l o w i n g  b i d  i tems should be inc luded i n  t h e  c o n t r a c t  s p e c i f i c a t i o n s :  

1. Suspension t ime - Th is  i t em should be s p e c i f i e d  t o  compensate 
the  c o n t r a c t o r  f o r  the  n o t i f i c a t i o n  by the  proper a u t h o r i t i e s  n o t  
l a t e r  than 8:00 p.m. t h a t  work f o r  t he  e n t i r e  n i g h t  w i l l  be suspended. 
This  n o t i f i c a t i o n  w i l l  a1 low the  con t rac to r  s u f f i c i e n t  t ime t o  
a l e r t  personnel n o t  t o  r e p o r t  f o r  work as scheduled. The con t rac to r  
should be r e q u i r e d  t o  b i d  on "suspension t ime" by the  sum per  n i g h t  
f o r  such delays. The b i d  schedule should con ta in  an est imated amount 
of "suspension t ime" which might  be a n t i c i p a t e d .  

2. Standby t ime - This i t em should b e . s p e c i f i e d  t o  compensate the 
con t rac to r  when he r e p o r t s  f o r  work, a f t e r  having rece ived no 
n o t i f i c a t i o n  p r i o r  t o  8:00 p.m. t h a t  a c t i v i t i e s  f o r  t he  n i g h t  would 
be suspended. A f t e r  having repo r ted  f o r  work, the con t rac to r ,  i f  
n o t i f i e d  by t h e  proper a u t h o r i t i e s ,  should be p a i d  by the  hour f o r  
"standby t ime" f o r  a  p e r i o d  n o t  l a t e r  than 1:00 a.m. o f  t h e  work 
n i g h t .  The c o n t r a c t o r  should be requ i red  t o  b i d  on "standby t ime" 
by t h e  sum per  hour. The b i d  schedule should con ta in  an est imated 
amount o f  "standby t ime" which might  be a n t i c i p a t e d .  



3. Down t ime  - Th i s  i t e m  should  be s p e c i f i e d  t o  compensate 
t h e  c o n t r a c t o r  f o r  t h e  c o n d i t i o n  which a r i s e s  when t h e  con- 
t r a c t o r  has s tood  by u n t i l  1 :00 a.m. and then i s  n o t i f i e d  t h a t  
no work w i l l  be performed t h a t  n i g h t  and w i l l  be p a i d  f o r  
"down t ime "  f o r  t h e  remainder o f  t h e  n i g h t .  The c o n t r a c t o r  
should  be r e q u i r e d  t o  b i d  on "down t ime "  by t h e  hour f o r  such 
de lays .  The b i d  schedule should  c o n t a i n  an es t imated  amount 
o f  "down t i m e "  which m igh t  be a n t i c i p a t e d .  

The i n c l u s i o n  o f  suspension, standby, and down t ime  i n  t h e  b i d  schedule 
i s  t h e  b e s t  means t o  secure t h e  l owes t  b i d  p r i c e  f o r  t h e  c o n s t r u c t i o n  
o f  t h e  p r o j e c t .  By t h i s  method, t h e  c o n t r a c t o r  does n o t  have t o  assume 
de lays  i n  h i s  b i d  which w i l l  i n c rease  t h e  c o s t  o f  t h e  p r o j e c t .  

Standby Equipment 

The c o n t r a c t o r  shou ld  be r e q u i r e d  t o  p r o v i d e  standby equipment a t  t h e  
c o n s t r u c t i o n  s i t e  f o r  a l l  work i n c l u d e d  i n  t h e  s p e c i f i c a t i o n s .  The 
standby equipment s h a l l  be p rov i ded  f o r  a1 1  types o f  equipment t o  be 
used i n  t h e  r e q u i r e d  c o n s t r u c t i o n  ope ra t i ons .  The p roper  a u t h o r i t i e s  
may r e q u i r e  t h a t  t h e  standby equipment be in te rchanged  w i t h  t h e  regu- 
l a r  c o n s t r u c t i o n  equipment. Operators  shou ld  n o t  be r e q u i r e d  f o r  t h e  
standby equipment. The standby equipment should  n o t  be used except  
i n  t h e  case o f  emergencies o r  r e g u l a r  equipment breakdown. The 
standby equipment should  be l i s t e d  i n  t h e  d a i l y  equipment as u s u a l l y  
r e q u i r e d  by t h e  c o n t r a c t  s p e c i f i c a t i o n s .  When standby equipment i s  
r e q u i r e d  t o  be used, t h e  c o n t r a c t o r  shou ld  be r e q u i r e d  t o  p rompt l y  
r e p a i r  o r  r ep lace  the broken equipment b e f o r e  be ing  a l lowed t o  proceed 
w i t h  t h e  n e x t  n i g h t ' s  work. The standby equipment should  be r e q u i r e d  
i n  t h e  f o l l o w i n g  amounts: 

Regu la r  Equi pmen t Used -- -- Standby Equipment Required 

1 - 6 u n i t s  
7 o r  more u n i t s  

1  u n i t  
2 u n i t s  

I n  a l l  cases t h e  c o n t r d c t o r  shou ld  be r e q u i r e d  t o  park  standby equ ip -  
ment r e a d i l y  a v a i l a b l e  t o  t h e  c o n s t r u c t i o n  area i n  t h e  even t  o f  break- 
down o f  t h e  r e g u l a r  ecjuipment. S u i t a b l e  equipment should  be p rov ided  
f o r  t h e  r a p i d  movement o f  t h e  a s p h a l t  spreaders and i n  no even t  
should  c raw l - t ype  spreaders be a l lowed t o  t r ansve rse  grassed areas.  



O b s t r u c t i o n  L i g h t i n g  

A t  t h e  beg inn ing  of  each n i g h t ' s  work and a f t e r  hav ing  rece i ved  i n s t r u c -  
t i o n s  t o  proceed w i t h  t he  work f rom t h e  a i r p o r t  a u t h o r i t i e s '  represen-  
t a t i v e ,  t he  c o n t r a c t o r  should p l ace  i l l u m i n a t e d  t r a f f i c  cones t o  b locko f f  
any connec t ing  tax iways  i f  requ i red .  

A t  t h e  ends o f  each n i g h t ' s  work a l l  i l l u m i n a t e d  t r a f f i c  cones must be 
removed f rom t h e  runway and s t o r e d  i n  t h e  c o n t r a c t o r ' s  work area o u t -  
s i d e  t h e  approach zone o f  t h e  runway. 

The i l l u m i n a t e d  t r a f f i c  cones should be f a b r i c a t e d  o f  h i g h l y  pigmented 
t r ans lucen t ,  f l u o r e s c e n t  red-orange p o l y v i n y l  c h l o r i d e .  Each cone 
should be a  minimum o f  28 inches  h i g h  and t h e  bot tom i n s i d e  d iameter  
o f  t h e  cone shou ld  be n o t  l e s s  than  10.5". The base should be o f  
s u f f i c i e n t  we igh t  and s i z e  o r  should be anchored i n  such manner t h a t  
t h e  t r a f f i c  cones w i l l  s t a y  u p r i g h t  i n  a  s t r o n g  wind.  

The cones should be i l l u m i n a t e d  by s e t t i n g  each cone over  an o p e r a t i n g  
l i g h t i n g  u n i t  p laced  d i r e c t l y  on t h e  pavement. The l i g h t i n g  u n i t  
should c o n s i s t  o f  one o r  more 6 - v o l t  d r y  c e l l  b a t t e r i e s  and a  #27 lamp. 
The b a t t e r y  should be o f  s u f f i c i e n t  c a p a c i t y  t o  opera te  t h e  lamp a t  
f u l l  b r i l l i a n c y  f o r  a  minimum o f  5 hours and shou ld  be p rov ided  w i t h  
a  p o l a r i z e d  r e c e p t a c l e  on t o p  which w i l l  accomodate a  lamp socket  and 
1  amp. 

The c o n t r a c t o r  should rep lace  b a t t e r i e s  i n  t h e  l i g h t i n g  u n i t s  when t h e  
b r i l l i a n c y  o f  t h e  lamps becomes inadequate as determined by t h e  engineer. 
I f  any l i g h t  i n  t he  cone f a i l s  o r  t he  cone i s  damaged, d i sp laced  o r  
n o t  i n  an u p r i g h t  p o s i t i o n ,  f rom any cause, t h e  c o n t r a c t o r  should r e -  
q u i r e  immediate r e p a i r  o r  replacement o r  should r e s t o r e  t he  cone t o  
i t s  o r i g i n a l  accep tab le  c o n d i t i o n .  

Cons t ruc t i on  L i g h t i n g  

The c o n t r a c t o r  should be r e q u i r e d  t o  i n s t a l l ,  m a i n t a i n  and r e l o c a t e  
temporary l i g h t s  t o  i l l u m i n a t e  t h e  work ing  areas d u r i n g  t h e  hours of 
darkness when o v e r l a y  ope ra t i ons  a r e  i n  progress.  

The l i g h t i n g  equipment shou ld  be t r a i l e r  mounted u n i t s ,  each w i t h  
4-1,000 w a t t  metal  h a l i d e  o r  h i g h  p ressure  sodium l i g h t s  on a  



w i n c h - l i f t  t e l e s c o p i c  rna5t. [lie  ont tractor should  p r o v i d e  s u f f i c i e n t  
u n i t s  t o  have t h e  c a p a c i t y  o f  p roduc ing  an average ma in ta ined  i l l u m i -  
n a t i o n  l e v e l  o f  5 h n r i z o n t a ?  f o o t  ~ a n d l e s  throughout  t h e  work ing  area.  
The c o n t r a c t o r  s h s ~ l d  bp r e q u i r e d  t o  submi t  i s o l u x  curves o r  c h a r t s  
showing the  p a t t e r n  n f  l i g h t s .  L e v e l s  shou ld  be c a l c u l a t e d  and measured 
i n  accordance w i t h  t h e  s tandards o f  I l l u m i n a t i o n  Eng ineer ing  Soc ie t y  
( I E S )  c u r r e n t  p r a c t i c ? .  

I n  a d d i t i o n ,  a1 l p a v i r ~ q  machines, r g l l e r s ,  d i s t r i b u t o r s  t r u c k s  and 
o t h e r  equipment ( e x c e p t  haul  t r u c k s )  shou ld  be equipped w i t h  a r t i -  
f i c i a l  i 11 umina t ion  s u f f i c i e n t .  t o  s a f e l y  complete the work. 

Minimum i l l u m i n a t i o n  l e l ~ e l  should  be 5 h o r i z o n t a l  f o o t  candles and 
should  be ma in ta ined  i c  t h e  f o l l o w i n g  areas: 

1 .  An area 2 5 '  k,lde and 1 2 '  lonq immediate ly  behind t he  
a s p h a l t  snr-eadpr d t i r i nq  t b f ~  o w r a t i o n  o f  t h e  machine. 

2. An area 12' wide by 21;' f i ~ n u  immediate ly  i n  f r o n t  and 
back o f  a1 1  r r ~ l l  j n q  equi  pil~ei.?: d u r i n g  t h e  o p e r a t i o n  o f  t h e  
equipment. 

3. An area V? '  w:de by 1 2 '  iong a t  any p o i n t  where an area 
i s  be ing  tack -coa ted  111-ior' t:i ; j lacem~r-it  o f  t h e  h o t  mix  a s p h a l t i c  
over; a,!. 

The level o f  i l l ~ l r i l i n d t i o n  call be a(-complished w i t h  f o u r  -1,000 w a t t  
meta l  h a l i d e  f l o o d l i g h t s  a t  30 '  ma5t h e i g h t  aimed a t  60 degrees and 
p laced  a t  approximate:y 200'  cen te r s  a l ong  each edge o f  runway. 

A 1,000 w a t t   la^^^ i n  -)eta1 b + l i d e  produces 111,000 i n i t i a l  lumens 
w h i l e  t h e  3,000 w a t t  lamp i v  h i g h  p ressure  sodium produces 140,000 
lumens. However, t h e  co!c?r I Orrcct ;or: i n  meta l  ha1 i d e  i s  cons idered 
b e t t e r  ana a c t l ~ a l l y  ter- .  The t.iqh p ressure  sodium l i g h t  i s  one 
t h a t  produces ,I s o r t  ~f goi(ler1 i lc jh t .  Thc metal  h a l i d e  lamp a c u t a l l y  
g i ves  a  rnore n ~ 3 r - l ~  d - ! / l i gh t  e f f e ( . t  

Aspha l t  Compaction Er!~;;~~nt?n:.  3 r d  l le r ,s i  t y  Con t ro l  S t r i p s  

The compact ion e q ~ r ~ p ~ r l e n t  e,t1,1~lid be canable o f  o b t a j n i n g  t h e  s p e c i f i e d  
d e n s i t y  w i t h o u t  d e t r i . n c r j t ? l l y  3 1 f f e c t i n g  t h e  h o t  m ix  a s p h a l t i c  concre te  
o v e r l a y .  The eriirfp~rlent b t - ~ i a l G  c0 vodern c f f i c ' e n t  compacting u n i t s  
s a t i s f a c t o r y  t,o ' h e  ~ n q i  n e ~ r  i n  ck,srrje 



I t  i s  generally agreed that  r o l l e r  techniques and operator capacity 
arc! the two most important elements in compaction operations. Corn-. 
paction technique!: fo r  hot mix asphaltic ccncrete pavements general ly 
are i n i t i a l  ro l l  ing (breakdown) t h a t  follows the spreading operation 
imnediately or as soon as possible thereaf ter ,  as  densit ies are  achieved 
a t  higher temperatures. Breakdown with s t a t i c  ro l l e r s  should begin 
with material temperature of 250 to 260 degrees F. S ta t ic  rol l ing on 
materials above 260 degrees F will have a tendency to create a longi- 
tudi nal displacement condition. Further intermediate and final ro l l  ing 
i s  delayed because marked cooling of the compacted course i s  necessary. 
Otherwise, serious displacement and surface checking may re su l t .  

Although there will be a change due to  aggregate s ize and bitumen con- 
ten t ,  the following rol l ing temperatures are  a suggestion for  ideal 
compaction of the hot asphaltic mixture: 

1. Breakdown with 3 wheel or tandem ro l l e r  a t  260 degrees F 
(plus or minus 15 degrees F )  

2. Intermediate rol l ing with pneumatic t i red  ro l le rs  a t  200 
degrees F (plus or  minus 15 degrees F )  

3 .  Finish rol l ing with tandem r o l l e r  a t  175 degrees F (plus 
or minus 15 degrees F )  Atmospheric conditions, viscosity,  and 
equipment variations may a l t e r  these temperature l imitations 
somewhat. This i s  especially t rue for  nighttime construction 
where lower temperatures can be expected. 

Vibratory rol l ing of the hot mix asphaltic mixture has been performed in 
some overlay projects with success. Vibratory ro l l e r s  exert  considerably 
more compactive e f f o r t  per pass than do the conventional s t a t i c  ro l l e r s .  
Consequently, a fewer number of passes are required t o  achieve maximum 
density. Rolling patterns are  therefore much more c r i t i c a l  and should 
be determined fo r  each overlay project by the use of density s t r ip s .  
I t  i s  considered necessary to  establ i sh densi ty-growth patterns through 
the use of nuclear-density t e s t s .  With greater forces applied to the 
surface by vibrating ro l l e r s ,  over-roll ing .can be as much of a problem 
as too l i t t l e  rol l ing.  Once optimum density i s  obtained, additional 
passes of the vibrating r o l l e r  can crush the large aggregate par t ic les  
and a subsequent loss in density. The importance of operator experience 
on a l l  compaction equipment and part icular ly on vibrating rol l e r s  cannot 
be overemphasized. With the many variables involved in obtaining a 



dense, smooth h o t  m ix  a s p h a l t i c  concre te  su r face ,  i t  i s  ex t reme ly  i m -  
p o r t a n t  t h a t  t h e  o p e r a t o r  f o l l o w  good e s t a b l i s h e d  compact ion procedures 
and make t h e  r e q u i r e d  number o f  passes ove r  a l l  over layed  areas.  

I f  p o s s i b l e ,  d e n s i t y  c o n t r o l  s t r i p s  should  be cons t ruc ted  t o  determine 
t h e  t a r g e t  dens i t y ,  optimum temperatures,  compact ion procedures,  and 
number o f  passes f o r  p roper  compact ion o f  t h e  h o t  mix  a s p h a l t i c  concre te .  
Th i s  d e n s i t y  c o n t r o l  shou ld  be cons t ruc ted  under n i g h t t i m e  c o n d i t i o n s  
on areas o t h e r  than  t h e  runway t o  be over layed .  The c o n t r o l  s t r i p  
shou ld  have an area o f  d p p r o x i n ~ a t e l y  400 sq. yds.  and shou ld  be t h e  
same depth as t h e  o v e r l a y  course.  The d e n s i t y  o f  t h e  compacted m i x t u r e  
shou ld  be determined by means o f  a p o r t a b l e  n u c l e a r  d e n s i t y  t e s t  dev i ce  
i n  accordance w i t h  ASTM D-2950 o r  AASHO T-238. Upon comple t ion  o f  t h e  
compaction, t h e  mean d e n s i t y  o f  t h e  c o n t r o l  s t r i p  shou ld  be determined 
by averag ing  t he  r e s u l t s  o f  t e n  n u c l e a r  d e n s i t y  t e s t s  taken  a t  randomly 
s e l e c t e d  s i t e s  w i t h i n  t h e  c o n t r o l  s t r i p .  The mean d e n s i t y  o f  t h e  c o n t r o l  
s t r i p  shou ld  be t h e  t a r g e t  d e n s i t y  o f  t h e  remainder o f  t h e  course i t  
rep resen t s .  I f  t h e  mean d e n s i t y  o f  t h e  c o n t r o l  s t r i p  i s  l e s s  than  98% 
of t h e  d e n s i t y  o f  l a b o r a t o r y  compacted specimen o f  t h e  same m i x t u r e  t h e  
eng ineer  i n  charge shou ld  cons ide r  c o r r e c t i v e  measures such as a d d i t i o n a l  
r o l l  i n g  o r  change i n  nl ix des ign.  

I t  i s  i m p o r t a n t  on n i g h t t i m e  o v e r l a y  c o n s t r u c t i o n  t h a t  t h e  eng ineer  i n  
charge des igna te  an i n s p e c t o r  f u l l  t ime  t o  check on r o l l i n g  ope ra t i ons .  

I n s t a l  1  a t i o n  o f  In-Runway L i  y h t i n g  F i x t u r e s  

In-runway f i x t u r e s  can be i n s t a l l e d  a l ong  w i t h  t h e  h o t  m ix  a s p h a l t i c  
concre te  o v e r l a y .  The o v e r l a y  p resen ts  an e x c e l l e n t  o p p o r t u n i t y  t o  r e -  
p l a c e  h i g h  maintenance c o s t s  o f  i n s e t  l i g h t  systems w i t h  a  pavement 
i n t e g r a t e d  condui  t sys tem. 

The in- runway l i g h t i n g  system may be i n s t a l l e d  i n  t h e  f o l l o w i n g  manner 

1.  A c o n d u i t  system shou ld  r e p l a c e  a  saw-ker f  and w i r e  system. 

2 .  An opening shou ld  be bored i n  t h e  e x i s t i n g  a s p h a l t  pavement 
and l i g h t  f i x t u r e  base s e t  and t h e  space between c o r i n g  and l i g h t  
f i x t u r e  f i l l e d  w i t h  compound compat ib le  w i t h  t h e  a s p h a l t .  

3. Slot .  f o r  t h e  condui t as r e q u i r e d  shou ld  be sawed i n  t h e  d i r e c t i o n  
d e s i r e d  dnd a f t e r  t he  c 3 n d u i t  i s  p laced,  t h e  s l o t  shou ld  be f i l l e d  
w i t h  q u i c k  s e t  s e a l i n g  co~lipound. 



4. A f t e r  t h e  sawing i s  completed, t he  o v e r l a y  shou ld  be cored  
d i r e c t l y  ove r  t h e  base and an ex tens ion  i n s t a l l e d .  

A f t e r  t h e  o v e r l a y  i s  completed, i t  i s  u s u a l l y  d i f f i c u l t  t o  l o c a t e  t h e  
bases which a r e  b u r i e d  and o u t  o f  s i g h t .  I t takes e x c e l l e n t  su rvey ing  
techn ique  t o  p l a n  and p lace  i n s e t  m o n o l i t h i c  l i g h t i n g .  One scheme 
f o r  l o c a t i n g  t h e  bases i s  t o  p r o v i d e  a  temporary plywood cover  which 
p ro t rudes  s l i g h t l y  above t h e  sur face .  When t h e  h o t  m ix  a s p h a l t i c  con- 
c r e t e  o v e r l a y  i s  p laced,  t h e  "shadow e f f ec t "  causes a  r e f l e c t i o n  i n  
t h e  su r f ace  t o  v i s i b l y  l o c a t e  t h e  exac t  l o c a t i o n  t o  core.  Since t h e  
c o r i n g  removes more than t h e  m a t e r i a l  o f  improper d e n s i t y ,  no l a s t i n g  
damage i s  caused by hav ing  i n s u f f i c i e n t  compaction a t  t h i s  p o i n t .  

The compound used t o  seal  around l i g h t  bases and t o  f i l l  s l o t s  f o r  
c o n d u i t  should be a  t ype  manufactured f o r  t h a t  p a r t i c u l a r  purpose and 
i s  e n t i r e l y  compat ib le  w i t h  t h e  h o t  m ix  a s p h a l t i c  concre te  ove r l ay .  
An i ns tance  has been r e p o r t e d  where t h e  m a t e r i a l  t o  be used around 
condu i t s  swe l l ed  t o  such an e x t e n t  t h a t  o b j e c t i o n a b l e  bumps were caused 
i n  t h e  pavement every  50 ' .  The c o n d u i t  system and l i g h t  bases should 
be i n s t a l l e d  a t  n i g h t t i m e  w i t h  t h e  same c o n s t r u c t i o n  p e r i o d  as f o r  t h e  
runway. Time i s  o f  t h e  essence i n  p l a c i n g  these l i g h t  f i x t u r e s  and con- 
d u i t s  and t h i s  p a r t i c u l a r  requi rement  shou ld  be c l e a r l y  po in ted  o u t  
i n  t h e  s p e c i f i c a t i o n .  

Precau t ion  i n  Cons t ruc t i on  

There have been i ns tances  where t h e  completed ove r l ays  were somewhat 
l e s s  than  s a t i s f a c t o r y .  D e t a i l e d  s t u d i e s  i n d i c a t e  t h a t  t h e  f o l l o w i n g  
f a c t o r s  c o n t r i b u t e d  t o  t h e  u n s a t i s f a c t o r y  over1 ay. 

1. Lack o f  grade c o n t r o l .  I t was found t h a t  t h e  s p e c i f i c a t i o n  
f o r  t h e  o v e r l a y  p r o j e c t  d i d  n o t  c o n t a i n  a  c l ause  r e q u i r i n g  t he  
c o n t r a c t o r  t o  c o n s t r u c t  t h e  o v e r l a y  t o  t h e  p l a n  grade w i t h  
t o l e rances  a p p l i e d .  The t o l e r a n c e  o f  t h e  f i n i s h e d  su r f ace  should 
be w i t h i n  0.02 t o  0.03 hundredths o f  a  f o o t  o f  p l a n  grade. I n  
one r e p o r t e d  i ns tance ,  t h e  grade o f  t h e  runway v a r i e d  f rom t h r e e  
t o  f o u r  inches  o f f  t h e  planned grade, w i t h  some areas be ing  low 
and some areas h igh .  Ex tens ive  s t r a i g h t e d g e  i n s p e c t i o n  w i l l  n o t  
c o r r e c t  pavements which a r e  way o f f  grade. The p roper  way t o  
c o n t r o l  t h e  grade i s  t o  r e q u i r e  e rec ted  s t r i n g 1  i n e  f o r  a l l  courses 
o f  t h e  ove r l ay .  These grades should be checked each morning before 
t h e  runway i s  opened t o  a i r l i n e  t r a f f i c  and r e s u l t s  r e p o r t e d  d a i l y  
t o  t h e  engineer  i n  charge. I f  i t  i s  found t h a t  t h e  i n te rmed ia te  
courses a r e  w i t h i n  t he  t o l e rances  s p e c i f i e d ,  c o n s i d e r a t i o n  m igh t  
be g i ven  t o  t h e  p l a c i n g  o f  t h e  f i n a l  course by t h e  use o f  t h e  
t r a v e l i n g  s t r i n g l i n e  method. 



2. Cons t ruc t i on  p e r i o d  was t oo  s h o r t .  The most c r i t i c a l  areas 
i n  t h e  su r f ace  course o f  t h e  o v e r l a y  occurs  a t  t h e  t r ansve rse  
j o i n t s  a t  t h e  end o f  each n i g h t ' s  o v e r l a y .  These j o i n t s  a r e  
always d i f f i c u l t  t o  c o n s t r u c t i o n  and c o u l d  cause rough areas i n  t h e  
pavement un less  extreme care  i s  taken d u r i n g  c o n s t r u c t i o n .  The 
c o n s t r u c t i o n  shou ld  be so planned t h a t  approx imate ly  800'  of 
o v e r l a y  i s  p laced  each n i g h t .  Th i s  w i l l  mean t h a t  t h e  c o n t r a c t o r  
should  be scheduled t o  s t a r t  work n o t  l a t e r  than  10:OO p.m. and 
opens t h e  runway t o  a i r c r a f t  t r a f f i c  p rompt l y  a t  7:00 a.m. t h e  n e x t  
morning. C o n s t r u c t i o n  ope ra t i ons  shou ld  n o t  be scheduled, i n  
genera l ,  t o  beg in  l a t e r  than  11:OO p.m. 

3. F a i l u r e  t o  p r o p e r l y  des ign  i n t e r s e c t i o n  o f  runways. A l l  i n -  
t e r s e c t i o n s  shou ld  be c a r e f u l l y  contoured so t h a t  e l e v a t i o n s  
o f  t h e  o v e r l a y  can be r e a d i l y  determined.  L o n g i t u d i n a l  grade changes 
i n  excess o f  0.1667% shou ld  n o t  be a l lowed.  

4. F a i l u r e  t o  c o n s t r u c t  p roper  t r a n s i t i o n .  F a i l u r e  t o  c o n s t r u c t  
t h e  p roper  t r a n s i t i o n  a t  t h e  end o f  n i g h t t i m e  pav ing  ope ra t i ons  
have been t he  comp la i n t  o f  p i l o t s  upon l a n d i n g  on t h e  newly p laced  
h o t  m ix  a s p h a l t i c  conc re te  o v e r l a y .  Reported i n c i d e n t s  o f  damage 
t o  t h e  a i r c r a f t  l a n d i n g  gear due t o  s h o r t  t r a n s i t i o n s  and t r a n s i -  
t i o n s  be ing  d i s l odged  by j e t  a i r c r a f t  b l a s t  have been repo r t ed .  
D e t a i l s  f o r  c o n s t r u c t i o n  o f  t h e  t r a n s i t i o n  a r e  con ta ined  i n  s e c t i o n  
e n t i t l e d ,  "Recommended Cons t ruc t i on  P r a c t i c e s  . " 
5. F a i l u r e  t o  p r o v i d e  p roper  t r ansve rse  s l ope  f o r  dra inage.  Poor 
d ra inage  o f  t h e  runway o v e r l a y  w i l l  occur  un less  t h e  t r ansve rse  
s l ope  o f  t h e  runway o v e r l a y  i s  one percen t  o r  p r e f e r a b l y  one and 
one -ha l f  pe rcen t .  I n  t h e  event  t h e  runway i s  s ide -s loped  w i t h  a  
t r ansve rse  s l ope  l e s s  than  one percen t ,  c o n s i d e r a t i o n  should  be 
g i ven  t o  p r o v i d i n g  a  t h i r d  p o i n t  o r  q u a r t e r  p o i n t  crown w i t h  
t r ansve rse  s lopes  n o t  l e s s  than one percen t .  

6. Raked and " c a s t  on" areas o f  pavement. Excess ive r a k i n g  o f  t h e  
f i n a l  su r f ace  o f  t h e  h o t  mix  a s p h a l t i c  conc re te  o v e r l a y  should  n o t  
be a l lowed.  Raking and " c a s t i n g  on" o f  t h e  m i x  cou ld  r e s u l t  i n  nes t s  
o f  segregated aggregate which cou ld  be d i s l odged  by j e t  b l a s t s  o r  
d i s t u r b e d  by g roov ing  ope ra t i ons .  



7. Adequate i n s p e c t i o n  and t e s t i n g .  It i s  impor tan t  t h a t  t he  
i n s p e c t i o n  and t e s t i n g  o f  m a t e r i a l s  f o r  n i g h t t i m e  o v e r l a y  construc-  
t i o n  be c a r r i e d  on i n  such manner as t o  assure s t r i c t  compliance 
w i t h  t h e  s p e c i f i c a t i o n s .  The i n s p e c t i o n  personnel should be 
f a m i l i a r  w i t h  t he  l i g h t i n g  c o n d i t i o n  a t  n i g h t  r e f l e c t  on t h e  aspha l t  
pavement and g r e a t l y  magn i f ies  r i d g e s  and depressions. The inspec-  
t o r  should a t  a l l  t imes be cognizant  o f  t h e  s t r i c t  t ime f o r  t h e  
opening o f  t h e  runway and should assure h imse l f  each n i g h t  t h a t  
t he  c o n s t r u c t i o n  schedule can be met. 

Premi um Costs f o r  N igh t t ime  Const ruc t ion  

It must be r e a l i z e d  t h a t  t he re  i s  some premium cos ts  i nvo l ved  i n  
n i g h t t i m e  cons t ruc t i on .  Each p r o j e c t  should be analyzed f o r  e x t r a  
cos ts  over  and above what dayt ime c o n s t r u c t i o n  would cos t .  

Fo l low ing  a re  i tems o f  premium c o s t  t o  be considered i n  a r r i v i n g  a t  
t h e  c o s t  o f  n i g h t t i m e  cons t ruc t i on :  

1. M a t e r i a l s  - There should n o t  be any d i f f e r e n c e  i n  cos ts  
f o r  m a t e r i a l s  whether t h e  h o t  mix a s p h a l t i c  concrete ove r l ay  
i s  p laced i n  t he  dayt ime o r  n igh t t ime .  Aggregate and o i l  may 
be d e l i v e r e d  t o  t h e  p l a n t  du r i ng  the  daytime. 

2. Labor f o r  pav ing - Normal ly i t  cou ld  be expected t h a t  some 
i n c e n t i v e  should be used t o  i n f l u e n c e  t h e  performance o f  t he  
n i g h t t i m e  over lay .  For example, i f  the  c o n t r a c t o r  works 8 
hours per  n i g h t  t h e  c o n t r a c t o r ' s  personnel cou ld  be p a i d  f o r  
9 hours. There should n o t  be any across-the-board pay inc rease 
f o r  n i g h t t i m e  work. I n  t h e  event  t h e  c o n t r a c t o r  works 6 days 
a  week, t he re  w i l l  be over t ime f o r  t he  s i x t h  n i g h t .  The con- 
t r a c t o r  may be sub jec ted  t o  spec ia l  un ion r u l e s  f o r  n i g h t t i m e  
work and t h i s  p o s s i b i l i t y  should be thorough ly  i n v e s t i g a t e d  before 
p repar ing  c o s t  est imates.  

3. Labor f o r  e l e c t r i c a l  work - It has been found t h a t  t h e  e l e c t r i c a l  
work i nvo l ved  i n  connect ion w i t h  in-runway l i g h t i n g  i nvo l ves  
s p e c i a l i z e d  l abo r .  I n  o rde r  f o r  t h i s  s k i l l e d  l a b o r  t o  work a t  
n i g h t ,  t ime and a  h a l f  pay i s  u s u a l l y  necessary. 

4. L i g h t i n g  cos ts  - E x t r a  cos ts  w i l l  be i n c u r r e d  f o r  l i g h t i n g  
o f  t h e  runway du r i ng  t h e  n i g h t t i m e  c o n s t r u c t i o n  p e r i o d  and a l s o  
f o r  t he  c o s t  o f  p r o v i d i n g  l i g h t s  on t h e  aspha l t  spreader and 



r o l l i n g  equipment. I t  i s  p o s s i b l e  f o r  t h e  c o n t r a c t o r  t o  r e n t  
t h e  4-1,000 w a t t  l i g h t i n g  u n i t s  as he re i nbe fo re  descr ibed .  
Based on 1976 r e n t a l  p r i c e s ,  i t  i s  es t imated  t h a t  one l i g h t i n g  
u n i t  w i l l  r e n t  f o r  about  $800 pe r  month, e x c l u s i v e  o f  o p e r a t i n g  
cos ts ,  i n c l u d i n g  f u e l  and moving o f  t he  p o r t a b l e  l i g h t i n g  f i x -  
t u r e s .  E x t r a  c o s t  w i l l  a l s o  be i n c u r r e d  i n  p r o v i d i n g  l i g h t s  
f o r  t h e  a s p h a l t  spreading machine and r o l l i n g  equipment. 

5. E s t i m a t i n g  premium cos t s  - When t h e  p r e l i m i n a r y  p r o j e c t  
e s t i m a t e  i s  be ing  prepared, t h e  va r i ous  c o n t r a c t o r s  i n  t h e  area 
shou ld  be ques t ioned  as t o  what t hey  expec t  t h e  e x t r a  c o s t  f o r  
n i g h t t i m e  c o n s t r u c t i o n .  It w i l l  be apparent  t h a t  t h e  i dea  of  
e x t r a  cos t s  among t h e  c o n t r a c t o r s  w i l l  v a r y  a  g r e a t  ex ten t .  
I t  i s  p robab le  t h a t  some o f  t h e  c o n t r a c t o r s  w i l l  r e p o r t  a  r a t h e r  
h i g h  premium c o s t  which should  be d iscoun ted .  When t h e  p r o j e c t  
i s  a c t u a l l y  a d v e r t i s e d  and b i d s  r ece i ved  t h e  c o n t r a c t o r s  w i l l  
r e f l e c t  t h e  premium cos t s  i n  t h e i r  b i d s  which w i l l  be approx imate ly  
10% t o  20% h i g h e r  than dayt ime c o n s t r u c t i o n  cos t s .  Based on 
exper ience,  t h e  cos t s  w i l l  be s u b s t a n t i a l l y  lower  t han  t h e  c o s t  
quoted t h e  eng ineer  a t  t h e  t ime  o f  t h e  p r e p a r a t i o n  o f  p lans  and 
s p e c i f i c a t i o n s .  

P re -b id  Conference 

A p r e - b i  d  conference shou ld  be he1 d  approx imate ly  two weeks be fo re  r e c e i p t  
o f  b i d s  t o  acqua in t  a l l  p r o s p e c t i v e  b i dde rs  w i t h  t h e  d e t a i l s  o f  t h e  work 
and t o  answer a l l  ques t ions .  A t  t h e  conference, r e p r e s e n t a t i v e s  o f  
t h e  a i r p o r t  a u t h o r i t y  and FAA c o n t r o l  tower  should  be p resen t .  



SECTION 3 

RECOMMENDED CONSTRUCTION PROCEDURES 

Pre-Cons t ruc t ion  Conference 
P r i o r  t o  t h e  s t a r t  of  o v e r l a y  c o n s t r u c t i o n ,  t h e  a i r p o r t  a u t h o r i t y  
should r e q u i r e  t h a t  a  p r e - c o n s t r u c t i o n  conference be h e l d  t o  d iscuss  
t h e  f ea tu res ,  requi rements,  and d e t a i l s  f o r  t h e  n i g h t t i m e  c o n s t r u c t i o n .  
The conference should be a t tended by t h e  f o l l o w i n g :  

A i r p o r t  D i r e c t o r  o r  des igna ted  r e p r e s e n t a t i v e  
P u b l i c  Works r e p r e s e n t a t i v e  
Consu l t i ng  Engineer 
C o n t r a c t o r ' s  Super in tendent  o r  des igna ted  r e p r e s e n t a t i v e  
Federal  A v i a t i o n  A d m i n i s t r a t i o n  r e p r e s e n t a t i v e  
Cont ro l  Tower Ch ie f  
Crash Crew Ch ie f  
S e c u r i t y  C h i e f  
Representat ives o f  Var ious A i  r l  i nes 
T e s t i n g  Labora to ry  Representat ives 

The a i r p o r t  d i r e c t o r  o r  h i s  au tho r i zed  r e p r e s e n t a t i v e  should d iscuss  i n  
d e t a i l  t h e  va r i ous  s a f e t y  requi rements o f  t h e  a i r p o r t .  The c o n t r a c t o r  
should be made cogn i zan t  o f  t h e  f a c t  t h a t  he w i l l  be work ing i n  des ig -  
na ted  areas and t h a t  employees w i l l  be r e q u i r e d  t o  s t a y  w i t h i n  these 
des ignated areas. A l l  personnel o f  t h e  c o n t r a c t o r  should be r e q u i r e d  t o  
park  t h e i r  personal  automobi les i n  a  c e r t a i n  area des igna ted  f o r  t h a t  
purpose. 

The f o l l o w i n g  i tems should be d iscussed i n  d e t a i l  w i t h  t h e  c o n t r a c t o r :  

1. Haul r o u t e s  - The l o c a t i o n  o f  haul  r o u t e s  should be 
d iscussed w i t h  t h e  c o n t r a c t o r  and dec i s i ons  made on se- 
c u r i t y ,  r e s p o n s i b i l i t y  f o r  t r u c k s  t r a n s p o r t i n g  t h e  a s p h a l t  
mix  and any o t h e r  i tems which r e l a t e  t o  t r a n s p o r t a t i o n  of  
m a t e r i a l s  t o  t h e  j o b - s i t e .  

2. Working hours - The exac t  work ing  hours should be agreed 
upon so t h a t  n o t i c e s  can be g i ven  t o  t h e  Federal  A v i a t i o n  Ad- 
m i n i s t r a t i o n  f o r  d i s t r i b u t i o n  t o  t h e  p roper  a u t h o r i t i e s .  



3. Communication w i t h  FAA C o n t r o l  Tower - The c o n t r a c t o r  s h o u l d  
be made aware t h a t  a l l  communicat ions w i t h  t h e  FAA tower  pe rson -  
n e l  w i l l  be made t h r o u g h  t h e  a i r p o r t  a u t h o r i t y  and n o t  by  t h e  
c o n t r a c t o r .  T h i s  i s  i m p o r t a n t  as t h e  number o f  p e o p l e  h a v i n g  
c o n t a c t  w i t h  t h e  tower  s h o u l d  be l i m i t e d  i n  o r d e r  t o  p r e v e n t  
m i  s u n d e r s t a n d i n g  o r  c o n f l  i c t i  ng i n f o r m a t i o n .  The a i r p o r t  au- 
t h o r i t y  s h o u l d  have d i r e c t  r a d i o  c o n t a c t  w i t h  t h e  FAA tower  
and a l l  r e q u e s t s  f o r  c l o s i n g  and open ing  o f  t h e  runway shou ld  be 
made by  t h e  a i r p o r t  a u t h o r i t y  r e p r e s e n t a t i v e .  

4. D e s i g n a t i o n  o f  Work Areas - P r i o r  t o  t h e  s t a r t  o f  o v e r l a y  
o p e r a t i o n s  each n i g h t ,  t h e  a i r p o r t  a u t h o r i t y  s h o u l d  d i s c u s s  
t h e  a r e a  t o  be worked and t h e  c o n t r a c t o r ' s  s u p e r i n t e n d e n t  
s h o u l d  mark on a  l e t t e r - s i z e  d r a w i n g  t h e  e x a c t  l i m i t s  o f  t h e  a rea  
t o  be r e p a i r e d  o r  o v e r l a y e d .  T h i s  d raw ing ,  marked as r e q u i r e d ,  
s h o u l d  be h a n d - c a r r i e d  t o  t h e  a i r p o r t  d i r e c t o r ,  FAA c o n t r o l  tower  
c h i e f ,  and t h e  s t a t i o n  manager o f  t h e  v a r i o u s  a i r l i n e s .  

5. S e c u r i t y  d u r i n g  c o n s t r u c t i o n  - The c o n t r a c t o r  s h o u l d  p r o v i d e  
s t r i c t  s e c u r i t y  d u r i n g  t h e  o v e r l a y  o p e r a t i o n s .  T h i s  s e c u r i t y  
s h o u l d  a p p l y  t o  b o t h  pe rsonne l  and a l s o  t o  t r u c k s  h a u l i n g  m a t e r i a l s  
and equ ipment .  I n  t h e  e v e n t  t h e r e  i s  an a c t i v e  runway i n  t h e  a rea ,  
a1 1 pe rsonne l  s h o u l d  be c a u t i o n e d  n o t  t o  c r o s s  t h e  a c t i v e  runway(s )  . 
A t  t h e  i n t e r s e c t i o n  o f  a c t i v e  and c l o s e d  runways,  t h e  c o n t r a c t o r  
s h o u l d  e r e c t  adequate l i g h t e d  b a r r i c a d e s  t o  p r e v e n t  v e h i c l e s  f r o m  
c r o s s i n g  a c t i v e  runways.  P r i o r  t o  t h e  s t a r t  o f  c o n s t r u c t i o n  a l l  
pe rsonne l  and s u p p l i e r  s h o u l d  be g i v e n  a  d r a w i n g  showing t h e  hau l  
r o u t e s ,  a c t i v e  runways ( i f  a n y ) ,  and any o t h e r  d e t a i l s  p e r t i n e n t  
t o  t h e  o v e r l a y  o p e r a t i o n s .  The d r a w i n g  s h o u l d  c o n t a i n  a  n o t e  
wh ich  s t a t e s  t h a t  anyone found i n  r e s t r i c t e d  a reas  o r  c r o s s i n g  
a c t i v e  runways w i l l  he p r o m p t l y  and pe rmanen t l y  removed f r o m  t h e  
j o b .  

C o n s t r u c t i o n  Schedule 

P r i o r  t o  commencing work on t h e  n i q h t t i m e  o v e r l a y  p r o j e c t ,  t h e  c o n t r a c t o r  
s h o u l d  be r e q u i r e d  t o  f i l e  t h e  f o l l o w i n g  w i t h  t h e  a i r p o r t  a u t h o r i t y  f o r  
app rova l  : 

1 .  A d e t a i l e d  p r o g r e s s  schedu le  showing t h e  proposed schedu le  
o f  work .  

2. A c o n i p l ~ t e  l i s t  r l C  o r l u i p l c q t  t o  be ,j:ed, i n c l u d i n g  s tandby 
equipment a: r e q u i r e d  t ) ! ~  t h e  ; ~ c : i f i c a t ~ o n s .  



3. Evidence t h a t  t h e  c e n t r a l  h o t  m ix  a s p h a l t  p l a n t ( s )  meet 
t h e  requ i rements  o f  t h e  s p e c i f i c a t i o n s .  

4. Evidence t h a t  t h e  amount o f  h o t  m i x  a s p h a l t i c  conc re te  t h e  
c o n t r a c t o r  proposes t o  p l a c e  can be s u p p l i e d  t o  t h e  j o b  i n  t h e  
t ime  r e q u i r e d .  

5. Exper ience r e c o r d  o f  t h e  p r o j e c t  supe r i n t enden t  t h e  c o n t r a c t o r  
proposes t o  p l a c e  i n  charge o f  t h e  j o b .  The exper ience  r e c o r d  
shou ld  l i s t  h i s  exper ience  on h o t  m ix  a s p h a l t i c  conc re te  ove r l ays ,  
i n c l u d i n g  any n i g h t t i m e  c o n s t r u c t i o n .  

Assembling o f  Equipment f o r  N i g h t t i m e  Ove r l ay  Opera t ions  

The c o n t r a c t o r  w i l l  be adv ised  by t h e  a i r p o r t  a u t h o r i t y  r e p r e s e n t a t i v e  
t h a t  t h e  n i g h t ' s  work w i l l  proceed as contemplated.  The c o n t r a c t o r  
shou ld  assemble a l l  personnel  and equipment as c l o s e  as p o s s i b l e  t o  
t h e  work area which w i l l  be governed by t h e  approach and t r a n s i t i o n  
zones. The equipment and personnel  shou ld  be o rgan ized  so t h a t  when 
n o t i c e  i s  g iven,  t h e  c o n t r a c t o r ' s  personnel ,  i n c l u d i n g  t h e  survey 
crew, can proceed immed ia te ly  t o  t h e  runway. 

A l l  h o t  m ix  p l a n t s  shou ld  be o p e r a t i n g  and ready  t o  proceed w i t h  t h e  
p r o d u c t i o n  o f  t h e  h o t  m ix  a s p h a l t i c  conc re te  m a t e r i a l .  

The c o n t r a c t o r  shou ld  be assured t h a t  a1 1  equipment, i n c l u d i n g  standby, 
i s  i n  o p e r a t i n g  c o n d i t i o n  and ready t o  go. 

L i m i t s  o f  Over lay  Opera t ions .  

The p l ans  and s p e c i f i c a t i o n  as h e r e i n a f t e r  d iscussed  shou ld  show 
t h e  exac t  l i m i t s  o f  o v e r l a y  and shou ld  i n d i c a t e  t h e  amount o f  
a s p h a l t i c  conc re te  f i l l  r e q u i r e d  a t  s p e c i f i e d  i n t e r v a l s .  

I n  o r d e r  t o  complete t h e  o v e r l a y  w i t h i n  the .  s h o r t e s t  t ime  p o s s i b l e ,  
t he  c o n t r a c t o r  shou ld  be r e q u i r e d  t o  p l a c e  app rox ima te l y  800 f e e t  o f  
o v e r l a y  each n i g h t .  Th i s  amount i s  p r e d i c a t e d  on t h e  runway be ing  
a v a i l a b l e  a t  10:OO p.m. and opened f o r  t r a f f i c  t h e  n e x t  morning a t  
7:00 a.m. By p l a c i n g  800 l i n e a r  f e e t  o f  o v e r l a y  each n i g h t ,  r ega rd l ess  
o f  t h e  w i d t h  o f  ove r l ay ,  t h e  number o f  t r a n s v e r s e  j o i n t s  w i l l  be h e l d  
t o  a  minimum. The whole w i d t h  o f  t h e  runway must be ove r l ayed  as shown 
by f i g u r e  1, w i t h  t h e  excep t i on  t h a t  on a  200 f t .  wide runway, t h e  a s p h a l t i c  
conc re te  o v e r l a y  shou ld  be p l aced  as shown on f i g u r e  2.  I n  no even t  



shou ld  a  narrower  s t r i p  be cons idered  f o r  t h e  l e n g t h  o f  t h e  runway. 
I n  p r e p a r i n g  p l ans  and s p e c i f i c a t i o n s  f o r  t h e  o v e r l a y  p r o j e c t ,  t h e  
des igner  should  a s c e r t a i n  t h e  a v a i l a b i l i t y  o f  h o t  m ix  a s p h a l t  p l a n t s  
i n  t h e  area and t h e  tonnage t h a t  t h e  p l a n t s  w i l l  produce. I n  ins tances  
where t h e  o v e r l a y  i s  t h i c k  enough t o  r e q u i r e  severa l  i n t e r m e d i a t e  courses 
t he  p l a n t  c a p a c i t y  w i l l  be most i m p o r t a n t .  The des igner ,  a f t e r  de- 
t e r m i n i n g  p l a n t  c a p a c i t i e s  can compute t h e  t h i ckness  o f  t h e  i n t e r m e d i a t e  
course o r  courses which shou ld  g e n e r a l l y  n o t  be g r e a t e r  than  3  inches 
compacted t h i ckness .  

A p p l i c a t i o n  o f  Tack Coat 

Tack coa t  should  be a p p l i e d  on t h e  e x i s t i n g  pavement immediate ly  p r i o r  
t o  o v e r l a y  ope ra t i ons .  I n  a l l  cases, t h e  t a c k  c o a t  shou ld  be e m u l s i f i e d  
a s p h a l t  as h e r e i n a f t e r  ment ioned. The t a c k  c o a t  shou ld  a l s o  be a p p l i e d  
t o  i n t e r m e d i a t e  courses un less  one o v e r l a y  a p p l i c a t i o n  immediate ly  
f o l l o w s  t h e  o t h e r .  

S e t t i n g  t h e  Erec ted  S t r i n g l i n e  

The a i r p o r t  a u t h o r i t y  r e p r e s e n t a t i v e  shou ld  f u r n i s h  t h e  Con t rac to r  a  
t a b u l a t i o n  o f  t h e  a s p h a l t  f i l l  as r e q u i r e d  f o r  t h e  n i g h t ' s  o v e r l a y  
ope ra t i ons .  The t a b u l a t i o n  should  show t h e  a s p h a l t i c  concre te  f i  11 
requi rements  every  25 '  l o n g i t u d i n a l l y  and eve ry  12.5 '  o r  25 '  t r a n s -  
v e r s e l y  depending on t h e  w i d t h  o f  t h e  a s p h a l t  spreader.  

The s e t t i n g  o f  t h e  e r e c t e d  s t r i n g l i n e  f o r  t h e  va r i ous  l a y e r s  a r e  as 
f o l  1  ows : 

1. Bottom o r  l e v e l i n g  course - When e r e c t e d  s t r i n g l i n e s  a r e  
used f o r  t h e  bot tom course o r  l e v e l l i n g  course, t h e  h e i g h t  
o f  t h e  f i l l  shou ld  i n c l u d e  an a l lowance o f  3/16" per  i n c h  
t h i ckness  t o  a l l o w  f o r  r o l l down .  I n  o t h e r  words, t h e  s t r i n g -  
l i n e  w i l l  be p laced  a t  t h e  l oose  e l e v a t i o n  o f  t h e  mat. The 
e rec ted  s t r i n g l i n e  should  be suppor ted every  25 '  by  p i n s  welded 
t o  approximate 8" square meta l  p l a t e s  w i t h  a d j u s t a b l e  arms. The 
grade p i n s  shou ld  be so designed as t o  a l l o w .  t h e  s t r i n g l i n e  t o  
be secured t o  t h e  a d j u s t a b l e  arm w i t h o u t  any p r o t r u s i o n  above 
t h e  s t r i n g l i n e  grade. The s t r i n g l i n e  shou ld  be s e t ,  anchored, 
and a d j u s t e d  t o  t h e  r e q u i r e d  grade and ma in ta ined  w i t h  a  f o r c e  
o f  no l e s s  than  80 pounds p u l l  t o  p reven t  sag o f  t h e  s t r i n g 1  i n e .  
The anchor ing  of  t h e  s t r i n g l i n e  shou ld  n o t  exceed 500 ' .  



For t h e  bot tom course which i s  a l s o  t h e  l e v e l i n g  course, i t  
i s  recommended t h a t  spo t  l e v e l i n g  n o t  be used as i t  w i l l  be 
t o o  d i f f i c u l t  t o  f e a t h e r  o u t  t h e  edges i n  i s o l a t e d  areas.  
I t  i s  a l s o  recommended t h a t  t h e  runway, i f  a  p a r a l l e l  runway 
e x i s t s ,  n o t  be c l osed  f o r  l e v e l i n g  courses t o  be cons t ruc ted  
i n  t h e  dayt ime.  The c l o s i n g  o f  one p a r a l l e l  runway i n  t h e  
dayt ime w i l l  cause t o o  many de lays  i n  a i r l i n e  f l i g h t  o p e r a t i o n s .  
The l e v e l i n g  course can be p laced  a l ong  w i t h  t h e  bot tom course 
by t h e  method o f  p l a c i n g  t h e  s t r i n g l i n e  a t  t h e  r o l l d o w n  e l e v a t i o n .  
I n  o r d e r  f o r  p r e c i s e  check ing o f  t h e  h o t  m i x  a s p h a l t i c  conc re te  
mat d u r i n g  placement, t h e  s t r i n g l i n e  shou ld  be p laced  a t  t h e  
same e l e v a t i o n  o f  t h e  l oose  mat. By t h i s  method i t  w i l l  be 
easy t o  measure f r om t h e  s t r i n g l i n e  t o  t h e  l oose  mat by t h e  use 
of a  c a r p e n t e r ' s  l e v e l .  I n  some ins tances ,  t h e  s t r i n g l i n e  has 
been s e t  f rom 4"  t o  18" above t h e  r e q u i r e d  e l e v a t i o n .  The 
p l a c i n g  o f  t h e  s t r i n g l i n e  above t h e  d e s i r e d  grade makes i t  
d i f f i c u l t  t o  measure down t o  check t h e  mat e l e v a t i o n .  

I t  i s  p o s s i b l e  t o  p l ace  t h e  h o t  mix  a s p h a l t i c  conc re te  o v e r l a y  
w i t h i n  0 .02 '  t o  0 .03 '  o f  p l a n  grade i f  t h e  f o l l o w i n g  procedure 
i s  used. Du r i ng  t h e  p l a c i n g  o f  t h e  h o t  mix  a s p h a l t i c  conc re te  
ove r l ay ,  t h e  c o n t r a c t o r  should  c o n s t a n t l y  check b o t h  s i des  o f  
t h e  mat ( f o r  t h e  i n i t i a l  l a n e  p l aced )  by measur ing over  f rom 
t h e  s t r i n g l i n e  t o  t h e  mat t o  determine grade compl iance and by 
making t h e  necessary  ad jus tment  i n  t h e  e l e c t r o n i c  c o n t r o l  dev ices .  
Immediate ly  a f t e r  r o l l  i n g  ope ra t i ons  a r e  completed, t h e  con t rac -  
t o r ' s  f i e l d  supe rv i so r  shou ld  determine t h e  e l e v a t i o n s  o f  t h e  
pavement. These e l e v a t i o n s  shou ld  be taken every  25 '  t r a n s v e r s e l y  
and every  12 .5 '  o r  25 '  l o n g i t u d i n a l l y  depending on t h e  w i d t h  o f  
t h e  a s p h a l t  spreader .  The c o n t r a c t o r  shou ld  compare t h e  "as 
b u i l t "  e l e v a t i o n s  w i t h  t h e  p l a n  grades t o  determine i f  t h e  3/16"  
per  i n c h  r o l l d o w n  assumption used was c o r r e c t .  The c o n t r a c t o r  
shou ld  then  f u r n i s h  t h e  a i r p o r t  a u t h o r i t y  r e p r e s e n t a t i v e  w i t h  a  
copy o f  t h e  grade e l e v a t i o n s  o f  t h e  bot tom course.  

2. I n t e r m e d i a t e  courses - A f t e r  t h e  p l a c i n g  o f  t h e  bot tom course 
f o r  t h e  l e n g t h  o f  t he  runway, t h e  cont.ractor shou ld  be ready t o  
commence w i t h  t h e  i n t e r m e d i a t e  course o r  courses.  The a i r p o r t  
a u t h o r i t y  r e p r e s e n t a t i v e  shou ld  f u r n i s h  t h e  c o n t r a c t o r  w i t h  ano ther  
copy o f  t h e  a s p h a l t  f i l l  f o r  t h e  i n t e r m e d i a t e  course which shou ld  
be t h e  d i f f e r e n c e  between t h e  p l a n  e l e v a t i o n  and t h e  e l e v a t i o n  o f  
t h e  "as b u i l t "  e l e v a t i o n  o f  t h e  bot tom course p l u s  3/16" pe r  i n c h  
r o l l d o w n  assumption. Dur ing  and a f t e r  t h e  p l a c i n g  o f  t h e  i n t e r -  
mediate  course grade and e l e v a t i o n  checks shou ld  be made as here-  
i n b e f o r e  o u t l i n e d  f o r  t h e  bot tom course. I n t e rmed ia te  courses 
should  be h e l d  t o  an approx imate compacted dep th  o f  3  inches .  



The procedures shou ld  be repea ted  f o r  as many i n t e r m e d i a t e  
courses as r e q u i r e d  w i t h  c l o s e  grade c o n t r o l  e x e r c i s e d .  The 
t o p  o r  s u r f a c e  course should  be p l a c e d  1% t o  2 i nches  compacted 
depth.  

I f  t h e  f i n a l  i n t e r m e d i a t e  course i s  found t o  be c o n s t r u c t e d  t o  
w i t h i n  0 .02 '  o r  0 .03 '  o f  t h e  p lanned grade, i t  i s  recommended 
t h a t  t h e  f i n a l  course be p l a c e d  u s i n g  a  t r a v e l l i n g  s t r i n g l i n e .  
Otherwise,  t h e  c o n t r a c t o r  shou ld  be r e q u i r e d  t o  use an e r e c t e d  
s t r i n g l i n e .  

The impor tance o f  s t r i c t  grade c o n t r o l  o f  a l l  t h e  courses o f  t h e  
o v e r l a y  cannot  be overemphasized. The b e s t  a s p h a l t  m ix  des ign  
and t h e  b e s t  r e s u l t s  on compact ion a r e  n o t  s u f f i c i e n t  if t h e  o v e r -  
l a y  i s  n o t  c o n s t r u c t e d  t o  p l a n  grade. I t  should  be t h e  r e s p o n s i -  
b i l i t y  o f  t h e  a i r p o r t  a u t h o r i t y  r e p r e s e n t a t i v e  t o  assure h i m s e l f  
t h a t  t h e  c o n t r a c t o r  i s  e x e r t i n g  c a r e  i n  h i s  grade c o n t r o l .  

T r a v e l i n g  S t r i n g l i n e  Opera t ions  

I f  t h e  runway i s  cons ide red  smooth enough n o t  t o  r e q u i r e  e x t e n s i v e  
l e v e l i n g ,  t h e  c o n t r a c t o r  shou ld  be p e r m i t t e d  t o  p l a c e  t h e  h o t  m ix  
a s p h a l t i c  c o n c r e t e  o v e r l a y  by t h e  use o f  a  t r a v e l i n g  s t r i n g l i n e .  
The t r a v e l i n g  s t r i n g l i n e  may c o n s i s t  o f  a  30 '  t o  4 5 '  s k i ,  a  wheel 
d e v i c e  o r  f o o t e d  f rame o r  s i m i l a r  dev ice .  When a s p h a l t  pavers  a r e  
opera ted  i n  eche lon,  t h e  f i r s t  paver  w i l l  have a  t r a v e l i n g  s t r i n g l i n e  
on b o t h  s i d e s  and t h e  f o l l o w i n g  paver  w i l l  be equipped w i t h  a match ing 
shoe and t r a v e l  i n g  s t r i n g 1  i n e .  

I n  no c i rcumstances shou ld  t h e  s l o p e  c o n t r o l  d e v i c e  be used as t h e  
accumu la t i ve  e r r o r  i n  m u l t i p l e  l a n e  p a v i n g  s i n c e  i t  w i l l  v i o l a t e  
t h e  grade c o n t r o l  c r i t e r i a .  I t  shou ld  be p o i n t e d  o u t  t h a t  t h e  use 
o f  a  t r a v e l i n g  s t r i n g l i n e  w i l l  e x p e d i t e  t h e  p l a c i n g  o f  t h e  m a t e r i a l  
as no t i m e  i s  r e q u i r e d  a t  t h e  s t a r t  o f  t h e  n i g h t t i m e  o p e r a t i o n s  f o r  
s e t t i n g  t h e  e r e c t e d  s t r i n g l i n e .  I t  can be reasonab ly  assumed t h a t  
a p p r o x i m a t e l y  30 m inu tes  w i  11 be saved by per in. i . t t ing t h e  t r a v e l  i n g  
s t r i n g l i n e  method. 

A s p h a l t  P l a c i n g  Operat ion:  

P r i o r  t o  t h e  s t a r t  o f  t h e  n i g h t ' s  h o t  mix  a s p h a l t i c  c o n c r e t e  o v e r l a y  
o p e r a t i o n s ,  t h e  a i r p o r t  a u t h o r i t y  r e p r e s e n t a t i v e  and t h e  c o n t r a c t o r ' s  
p r o j e c t  s u p e r i n t e n d e n t  shou ld  agree on t h e  l i m i t s  o f  runway t o  be o v e r -  
l ayed .  As h e r e i n b e f o r e  s t a t e d ,  t h ~  t a r g e t  l e n g t h  t o  be paved each 
n i g h t  shou ld  be 800 '  r e g a r d l e s s  o f  t h e  dep th  o f  t h e  p a r t i c u l a r  course 



be ing  p laced  t h a t  n i g h t .  I f  c o n d i t i o n s  p e r m i t  and t h e  p l a n t  produc- 
t i o n  i s  adequate, t h e  l e n g t h  o f  t h e  f i n a l  course, i f  p laced  by t r a v e l i n g  
s t r i n g l i n e ,  cou ld  be inc reased .  

The c o n t r a c t o r  should beg in  p l a c i n g  t h e  h o t  mix  a s p h a l t i c  concre te  over -  
l a y  i n  t h e  d i r e c t i o n  o f  t h e  usual  p r e v a i l i n g  wind so t h a t  t h e  a i r c r a f t  
w i l l  be l a n d i n g  down t h e  t r a n s i t i o n .  There should be no s k i p p i n g  o f  sec- 
t i o n s .  The o v e r l a y  should cover  t h e  f u l l  w i d t h  and a d i s t a n c e  o f  800 '  
of  t h e  runway each n i g h t  w i t h  t h e  excep t ion  o f  a  200' wide runway, t h e  
a s p h a l t i c  concre te  should be p laced  as shown by f i g u r e  2. 

The c o n t r a c t o r  should opera te  two spreaders i n  echelon e i t h e r  12.5'  
o r  25 '  w id ths  and t h e  spreaders supp l i ed  w i t h  h o t  m ix  a s p h a l t i c  con- 
c r e t e  f rom t h e  two p l a n t s .  For t h e  f i n a l  1% t o  2 i n c h  course, t h e  
f i r s t  pass should be cen te red  on t h e  midd le  o f  t h e  runway and each 
succeeding pass should proceed towards t h e  edge o f  t h e  runway. No 
o v e r l a y  should be p e r m i t t e d  i n  excess o f  t h e  c a p a c i t y  o f  t h e  p l a n t s  
and t h e  c a p a b i l i t y  o f  t h e  two pav ing  spreaders.  I n  t h e  even t  t h a t  
t h e  two p l a n t s  cannot supp ly  25 '  wide spreaders t h e  c o n t r a c t o r  should 
cons ider  12.5'  wide p l a c i n g .  I n  no event  should o n l y  one spreader 
be p e r m i t t e d  as two spreaders o p e r a t i n g  i n  echelon a r e  necessary t o  
m a i n t a i n  a  h o t  j o i n t  d u r i n g  n i g h t t i m e  pav ing  ope ra t i ons .  

The c o n t r a c t o r  should h o l d  r a k i n g  t o  t h e  ve ry  minimum and c a s t i n g  of 
raked m a t e r i a l  on t h e  mat should be p r o h i b i t e d .  Th is  r e s t r i c t i o n  
should a l s o  app l y  t o  t he  i n t e r m e d i a t e  courses. 

Compaction Requirements 

The compaction requi rements should be out1 i ned i n  t h e  s p e c i f i c a t i o n  
and t e s t  c o n t r o l  s t r i p s  shou ld  be cons t ruc ted  as he re inbe fo re  descr ibed.  
R o l l i n g  shou ld  secure a d e n s i t y  i n  t h e  mat o f  a t  l e a s t  98% o f  t h e  
l a b o r a t o r y  d e n s i t y  o f  t h e  same m ix tu re .  

Two pavers o p e r a t i n g  i n  echelon should produce a h o t  j o i n t  f o r  r o l l i n g  
ope ra t i ons .  In -eche lon  pav ing  and r o l l i n g  4s sometimes a problem as 
i t  i s  d i f f i c u l t  t o  m a i n t a i n  a  r o l l i n g  p a t t e r n  due t o  t h e  conges t ion  of  
t h e  two pavers p l a c i n g  12.5' l anes .  T h i s  c o u l d  be e s p e c i a l l y  t r u e  o f  



the roll ing by the heavy pneumatic t i red  ro l le rs .  After the two 
i n i t i a l  lanes are completed, there should be no d i f f icu l ty  in 
maintaining the rol l ing pattern. Rigid temperature control should 
be maintained during the roll ing of a l l  lanes b u t  especially the 
i n i t i a l  two lanes. All longitudinal joints  w ~ l :  be h o t  joints 
formed by leaving a  3" edge of lane unrolled until the adjacent 
lane i s  placed. 

Thin layers of overlay on rigid pavement can be damaged by over- 
roll ing with a  tandem ro l l e r  and the bond will be broken. On r igid 
pavements, experience has shown that  greater density can be obtained 
on thick l i f t s  than on thin l i f t s  due to  the crushing of aggregates 
during rol l  ing operations. 

All ro l l e r  operators should be competent and be experienced since 
improper rol l ing resulting in a  poor product requiring removal may 
cause delay in the scheduled opening of  the runway. The airport  
authority representative should require prompt removal from the 
project any i  ncompeten t rol l  e r  operator. 

Construction of Transition 

A t  the end of each night 's  hot mix asphaltic concrete overlay operations, 
i t  will be necessary that  a  t ransi t ion be constructed t o  provide a  
t ransi t ion from the completion of the particular course of overlay to 
t i e  into the existing pavement. The construction of th i s  transit ion 
i s  one o f  the most important features of the nights operation. Too 
steep a  t ransi t ion will cause possible structural damage t o  tne operating 
a i r c r a f t  or ma1 function of the a i r c r a f t ' s  i nst\-l~rr~ents when the runway 
i s  open to  a i r c r a f t  t r a f f i c .  

The length of a1 1 t ransi t ions except the t ransi t ion for  the final surface 
course should be 50' measured longitudinally as shown on Figure 3. 
The t ransi t ion should be constructed by the use of erected s t r ingl ine;  
however, the asphalt spreader automatic controls should be cut-off a t  a  
depth of approximately 314" and then the material feather-edged by hand 
raking. The t ransi t ion should be constructed as a  permanent part of the 
overlay and need not be removed for  the next night 's  operation when in- 
termediate courses are involved. Leaving of the t ransi t ion in place 
will save material and also save time by not having to remove and waste 
the t ransi t ion material. Aggregates raked out a t  the joints should be 
disposed of and not cast  on the mat. There are  two acceptable options 
for constructing the t ransi t icn for  t h e  surface course which should be 
1% inches to 2 inches of compacted depth. 



The l e n g t h  o f  t h e  t r a n s i t i o n  should be 2 5 '  and should be cons t ruc ted  
i n  t h e  same method as s p e c i f i e d  f o r  t h e  50' t r a n s i t i o n  f o r  t h e  
i n te rmed ia te  course. The t r a n s i t i o n  can be l e f t  i n  p lace  i f  the  
c o n t r a c t o r  has developed s u f f i c i e n t  e x p e r t i s e  t o  c o n s t r u c t  a  j o i n t  
which w i l l  meet s p e c i f i c a t i o n  requirements. The o t h e r  o p t i o n  i s  
sawing back the  t r a n s i t i o n  and removing t h e  m a t e r i a l  i n  c o n s t r u c t i n g  
a  j o i n t .  I n f r a - r a y  heaters should be requ i red  t o  heat  t h e  t r a n s i t i o n  
a t  t h e  p o i n t  where t h e  ove r l ay  t i e s  i n t o  t h e  p r e v i o u s l y  p laced t r a n s i -  
t i o n .  Aggregates raked o u t  a t  t h e  j o i n t s  t o  p rov ide  a  smooth t r a n s i -  
t i o n  should be disposed o f .  

The c o n t r a c t o r  should develop e x p e r t i s e  i n  s t a r t i n g  ove r l ay  opera t ions  
a t  t he  t r a n s i t i o n  and should a l s o  develop e x p e r t i s e  i n  r a k i n g  t h e  
j o i n t .  

A l l  j o i n t s  a t  t r a n s i t i o n s  should be s t ra igh tedged i n  accordance w i t h  
t he  s p e c i f i c a t i o n s .  The above descr ibed t r a n s i t i o n  c o n s t r u c t i o n  i s  
f o r  3/4" maximum s i zed  aggregate. I f  l a r g e r  s i zed  aggregates are  
s p e c i f i e d  f o r  t he  i n te rmed ia te  courses, the  t r a n s i t i o n  should be c u t  
back and removed i n  a l l  cases. 

P a i n t i n g  Temporary Cen te r l i ne  S t r i p e  and Numbers 

P r i o r  t o  t h e  opening o f  t h e  runway t o  a i r c r a f t  t r a f f i c  each morning, 
t h e  c o n t r a c t o r  should be r e q u i r e d  t o  p a i n t  a  12" wide w h i t e  s t r i p e  
down t h e  cen te r  o f  t h e  runway. The s t r i p e  should be f o r  d is tance 
over layed t h e  prev ious n i g h t .  I f  t h e  ove r l ay  begins a t  runway ends, 
a  temporary wh i te  number should be painted.  The markings should be 
6"  wide s t r i p e s  pa in ted  on 12" cen ters .  



SECTION 4 

CONCLUSIONS AND RECOMMENDATIONS 

Conclus ions 

A s tudy  o f  t h e  n i g h t t i m e  o v e r l a y  ope ra t i ons  a t  va r i ous  a i r p o r t s  
i n d i c a t e s  t h a t  i s  e n t i r e l y  f e a s i b l e  t o  r e p a i r  and o v e r l a y  an e x i s t i n g  
runway a t  n i g h t  w i t h  h o t  m i x  a s p h a l t i c  concre te .  W i t h  a  dense-graded 
h o t  mix  a s p h a l t i c  conc re te  o v e r l a y ,  a i r c r a f t  can use t h e  f a c i  1  i ty  
as soon as 1'2 hours a f t e r  t h e  t e r m i n a t i o n  o f  a c t u a l  a s p h a l t  p l a c i n g .  
The q u a l i t y  o f  n i g h t t i m e  o v e r l a y  ob ta i ned  w i t h  p roper  i n s p e c t i o n ,  ade- 
quate t e s t i n g  o f  m a t e r i a l s  and w i t h  s t r i c t  grade c o n t r o l  can compare 
f a v o r a b l y  w i t h  t h e  q u a l i t y  o f  o v e r l a y s  c o n s t r u c t e d  d u r i n g  dayt ime. 

When p a r a l  l e l  runways e x i s t  a t  an a i r p o r t ,  i t  i s  unwise t o  c l o s e  one 
p a r a l l e l  runway f o r  dayt ime l e v e l i n g  o r  f o r  t h e  p l a c i n g  o f  t h e  
f i n a l  s u r f a c e  course. The c l o s i n g  o f  one p a r a l  l e l  runway w i  11 cause 
de lays  i n  a i r c r a f t  t r a f f i c  and inconvenience t o  t h e  t r a v e l i n g  p u b l i c .  
Once t h e  c o n t r a c t o r  i s  s e t  up t o  pave a t  n i g h t t i m e  and t h e  pav ing  
crew i s  "broken i n " ,  t h e r e  i s  no reason t o  pe r f o rm  any o f  t h e  o v e r l a y  
work i n  t h e  dayt ime. 

Comparison o f  s p e c i f i e d  su r f ace  t o l e rances  and "as b u i l t "  grade e l e -  
v a t i o n s  show t h a t  t h e  c l a i m  t h a t  "a good j o b  cannot  be performed a t  
n i g h t "  i s  i n v a l i d  and t h e r e  i s  no j u s t i f i c a t i o n  t o  c l o s e  a  runway f o r  
dayt ime c o n s t r u c t i o n .  U s u a l l y  t h e  runway t o  be ove r l ayed  i s  t h e  i n -  
s t rument  runway and t h e  a i r p o r t  w i l l  be f o r c e d  t o  cancel  schedules o r  
d i v e r t  t r a f f i c  t o  o t h e r  f i e l d s  t o  do da,ytime work. Daytime c o n s t r u c t i o n  
shou ld  be cons idered  as an added expense t o  t h e  a i r l i n e s  and t h e  
l o s s  o f  revenue t o  t h e  c i t y  which a r e  over  and above t h e  premium c o s t  
i n v o l v e d  i n  n i g h t t i m e  o v e r l a y i n g .  

Any d e c i s i o n  on t h e  p a r t  o f  t h e  a i r p o r t  a u t h o r i t y  t o  r e s t r i c t  work 
t o  dayt ime c o n s t r u c t i o n  i s  unwarranted. 

A t  p resen t ,  t h e r e  i s  no c r i t e r i a  t o  determine i f  t h e  e x i s t i n g  runway 
i s  smooth enough t o  be ove r l ayed  by t h e  t r a v e l i n g  s t r i n g l i n e  method 
i n  l i e u  o f  t h e  e r e c t e d  s t r i n g l i n e  method. The use o f  t h e  t r a v e l i n g  
s t r i n g 1  i ne f o r  grade c o n t r o l  w i  11 exped i t e  c o n s t r u c t i o n  and e l  im ina te  
t h e  c o s t  o f  e s t a b l i s h i n g  t h e  e r e c t e d  s t r i n g l i n e .  



Much o f  t h e  s p e c i f i c a t i o n s  f o r  a s p h a l t i c  conc re te  o v e r l a y s  f o r  dayt ime 
c o n s t r u c t i o n  can be used i n  t h e  s p e c i f i c a t i o n s  f o r  n i g h t t i m e  work. 
However, t he  n i g h t t i m e  s p e c i f i c a t i o n s  shou ld  c o n t a i n  t h e  requi rements 
f o r  t h e  f o l l o w i n g  a d d i t i o n a l  i terns: 

1.  Working hours,  suspension t ime,  standby t ime,  and 
downtime 

2. O b s t r u c t i o n  l i g h t i n g  

3. Cons t ruc t i on  1  i g h t i n g  

4. Pavement r e p a i r  ( f l e x i b l e )  

5. Pavement r e p a i r  ( r i g i d )  

6. P r o t e c t i o n  o f  e x i s t i n g  a i r f i e l d  1  i g h t i  ng f i x t u r e s  

7 .  Aspha l t  p l a n t s  

8. Aspha l t  spreading equipment and au tomat ic  grade c o n t r o l  

9. Other  i tems r e l a t i n g  t o  grade c o n t r o l ,  compaction, aggregate 
s e l e c t i o n ,  a s p h a l t  cement s e l e c t i o n ,  t a c k  c o a t  s e l e c t i o n  and 
c o n s t r u c t i o n  o f  t r a n s i t i o n s .  

A l l  o f  t h e  above i tems a r e  o u t l i n e d  i n  Sec t i on  2 and Sec t i on  3 o f  t h i s  
s tudy and should be f o l l o w e d  i n  t h e  p r e p a r a t i o n  o f  t h e  t e c h n i c a l  
s p e c i f i c a t i o n s .  

Recommendations 

I t  i s  recommended i n  a l l  cases t h a t  f a v o r a b l e  c o n s i d e r a t i o n  be g iven  
t o  o v e r l a y i n g  runways a t  n i g h t t i m e  w i t h  h o t  mix  a s p h a l t i c  concre te  
as i t  has been proven t h a t  t h i s  method i s  t h e  o n l y  way t o  ma in ta i n  
t h e  pavements a t  ma jo r  a i r p o r t s  w i t h o u t  i n t e r f e r i n g  unduly  w i t h  
a i r c r a f t  ope ra t i ons .  



I t  i s  a l so  recomnended t h a t  no cons ide ra t i on  be g iven t o  p l a c i n g  
a  porous aspha l t  f r i c t i o n  course a t  n igh t t ime .  The open-graded 
mix w i thou t  more c u r i n g  t ime than the  1% hours poss ib le  w i t h  
n igh t t ime  cons t ruc t i on  w i l l  be sub jec t  t o  shoving, r u t t i n g ,  and 
displacement by a i r c r a f t .  I f  desired, runway grooving i n  l i e u  
o f  a  porous f r i c t i o n  course can be s u b s t i t u t e d  t o  p rov ide  adequate 
s k i d  res is tance.  

Development o f  c r i t e r i a  i s  recomnended t o  determine the  l e v e l  o f  
roughness o r  uneveness o f  e x i s t i n g  runway sur faces which would 
permi t  the  use of  " t r a v e l i n g  s t r i n g 1  i nes "  i n  ove r lay  work. 



APPENDIX A  

LEVEL SURVEYS AND PLAN PREPARATION 

General 

The p lans  and s p e c i f i c a t i o n s  f o r  n i g h t t i m e  pavement r e p a i r  and o v e r l a y  
should be presented i n  such d e t a i l  as t o  a l l o w  ready de te rm ina t i on  o f  
t h e  l i m i t s  o f  pavement r e p a i r ,  f i n i s h e d  grades and dep th  o f  o v e r l a y .  
These p lans  and s p e c i f i c a t i o n s  w i l l  be used a t  n i g h t  by t h e  c o n t r a c t o r  
and i n s p e c t i o n  personnel and should be c l e a r  and p r e c i s e  i n  every  d e t a i l .  

Pavement Survey 

I t  i s  impo r tan t  t h a t  t h e  runway be surveyed and e l e v a t i o n s  determined 
so t h a t  a  d e c i s i o n  can be made on whether t h e  h o t  mix  a s p h a l t i c  concre te  
can be p laced  w i t h  grade c o n t r o l  p rov ided  by  t h e  use o f  a  " t r a v e l i n g  
s t r i n g l i n e "  o r  by t h e  "e rec ted  s t r i n g l i n e "  method. Th i s  i t e m  i s  ve ry  
c r i t i c a l  as the  use o f  t h e  s k i  w i l l  a l l o w  inc reased  p roduc t i on  d u r i n g  
the n i g h t t i m e  c o n s t r u c t i o n  pe r i od .  Experience has shown t h a t  approx imate ly  
30 minutes t o  an hour i s  r e q u i r e d  t o  s e t  t h e  e rec ted  s t r i n g l i n e  f o r  t he  
f i r s t  two passes o f  t h e  a s p h a l t  spreader.  Pavement surveys should 
n e c e s s a r i l y  be r u n  a t  n i g h t  w i t h  a r t i f i c i a l  l i g h t i n g  as r e q u i r e d  t o  read 
t he  rod .  

Estab l ishment  o f  Bench Marks by Rod and Level  Survey 

A complete system o f  bench marks should be s e t  on t h e  s i d e  o f  t h e  runway 
t o  a l l o w  f o r  ready re fe rence  d u r i n g  c r o s s - s e c t i o n i n g  ope ra t i ons .  The 
bench marks should be s e t  a t  approx imate ly  400' i n t e r v a l s .  Normal ly ,  
t h e  bench marks a r e  s e t  on t h e  concre te  l i g h t  pad corners .  A  square 



be made on the  l i g h t  pad t o  i n d i c a t e  the  exac t  l o c a t i o n  t o  s e t  the  rod.  
I t  i s  p re fe rab le  t o  r u n  the  bench marks us ing  a  Ph i lade lph ia  r o d  f o r  
the  bes t  accuracy. The bench mark survey should conform t o  t h e  f o l l o w i n g  
e r r o r  o f  c losure :  

E r r o r  o f  Closure = . 0 1 7 5 y  l e n g t h  o f  l e v e l  run  i n  m i l es  

F l e x i b l e  pavement should be cross-sect ioned on 12.5' centers t ransverse ly  
and 25' centers l o n g i t u d i n a l l y .  On r i g i d  pavements e leva t i ons  should 
be taken on the  j o i n t s .  I t  w i l l  be found t h a t  t ransverse j o i n t  spacing 
fo r  a i r p o r t  pavements i s  u s u a l l y  on 15, 20, o r  25' centers.  A t  the  i n -  
t e r s e c t i o n  o f  two j o i n t s ,  the  e l e v a t i o n  should be taken on the  h ighes t  
s ide  o f  t he  j o i n t .  A l l  e l eva t i ons  should be read t o  hundredths o f  a  
foot .  I n  t he  l e v e l  operat ions the levelman should always t i e  i n t o  
the  bench marks t h a t  a re  l oca ted  a long the  s i d e  o f  t he  runway a t  400' 
i n t e r v a l s  as p rev ious l y  s tated.  I f  there  i s  any d i f f e r e n c e  i n  bench 
mark e levat ions ,  t h i s  d i f f e r e n c e  should n o t  be c a r r i e d  forward b u t  
t he  levelman should c o r r e c t  back t o  the  e l e v a t i o n  o f  t he  bench mark. 
I n  no case should these d i f fe rences be accumulat ive. 

For ease i n  record ing  e leva t i ons  a  p lan  o f  the  runway should be pre-  
pared on the  scale o f  l n=20 '  o r  1"=401 and the  p lan  gr idded i n  squares 
o r  rec tang les  w i t h  l i n e s  p a r a l l e l  t o  the  c e n t e r l i n e  o f  t he  runway a t  
12.5'  centers and t ransve rse l y  on 25' centers  f o r  f l e x i b l e  pavement and 
15, 20, o r  25' t r ansve rse l y  f o r  r i g i d  pavement. The use o f  a  Lenker 
Rod w i l l  enable the  levelman t o  record  t h e  e l e v a t i o n  d i r e c t l y  and e l i -  
minate the  reduc t i on  o f  the  notes. 

I t  w i l l  a l so  be poss ib le  t o  survey the  runway by the  Laser p ro f i l ome te r  
system; however, t h i s  type survey w i l l  have t o  be performed a t  n i g h t  
i n  weather good enough t o  a f f o r d  an unobstructed l i n e  of s i g h t  between 
the  l a s e r  veh i c le  and the  t racke r  veh ic le .  

Extreme care should be exerc ised i n  t he  l e v e l  operat ions as the  e levat ions  
are t o  be used i n  determin ing the  depth o f  aspha l t  over lay.  Only i n  
extreme cases w i l l  i t  be necessary f o r  any cons t ruc t i on  l e v e l s  t o  be r u n  
a t  n i g h t  f o r  the s e t t i n g  o f  the erected s t r i n g l i n e .  I n  t he  event an 
expansive s o i l  e x i s t s  o r  there  i s  conso l i da t i on  o f  the base ma te r ia l ,  and 
t h i s  should be determined i n  the  s o i l s  i n v e s t i g a t i o n ,  t he  con t rac to r  
should be  requ i red  t o  v e r i f y  a1 1  bench marks and t o  r e p o r t  t o  the proper 
a u t h o r i t i e s  any v a r i a t i o n  o f  over  .03 ' .  



P l o t t i n g  Cross-sec t ion  Data 

D e t a i l e d  c ross -sec t i ons  should be p l o t t e d  f rom e l e v a t i o n s  taken f rom the  
g r i d  sheets p r e v i o u s l y  descr ibed  i n  t he  sub-paragraph e n t i t l e d  "Cross- 
Sec t ions . "  The s c a l e  t o  be used f o r  p l o t t i n g  t h e ' d e t a i l e d  c ross -sec t i ons  
should be 1  "=0.40t v e r t i c a l  and 1  "=40t h o r i z o n t a l .  A1 1  g rad ing  p l ans  
should be drawn t o  a  p l a n  s c a l e  o f  1  "=408 ,  t h e  same as t h e  p r o f i l e .  
Th i s  exaggerated sca le  i s  necessary due t o  t h e  f a c t  t h a t  f r equen t l y  t he  
v e r t i c a l  sca le  used i s  n o t  exaggerated enough t o  show t h e  t r ansve rse  
and l o n g i t u d i n a l  breaks i n  t h e  runway pavement. By t h e  use o f  v e r t i c a l  
sca le  o f  1 "=0 .40 t ,  i t  w i l l  be p o s s i b l e  t o  a c t u a l l y  read  t he  f i n i s h e d  
grades d i r e c t  w i t h o u t  any computat ions. 

The c e n t e r l i n e  runway p r o f i l e  should a1 so be p l o t t e d  t o  t he  sca le  o f  
1 "=0 .40 t  v e r t i c a l  and 1"=40t  h o r i z o n t a l .  The use o f  t h i s  sca le  i n  
p l o t t i n g  c e n t e r l i n e  runway p r o f i l e s  w i l l  a l l o w  f o r  easy de te rm ina t i on  
o f  t h e  breaks and undu la t i ons  i n  t h e  e x i s t i n g  pavements and w i l l  enable 
t he  runway g rad ien t s  t o  be e s t a b l i s h e d  more a c c u r a t e l y .  

On t h e  same datum, t h e  l e f t  and r i g h t  edges o f  t h e  runway should a l s o  
be p l o t t e d ,  however t h e  p roper  legend should be e s t a b l i s h e d  t o  enable 
t h e  des igner  t o  i d e n t i f y  each edge. Any o t h e r  p r o f i l e s  r e q u i r e d  should 
a l s o  be p l o t t e d  on t h e  same datum w i t h  an a p p r o p r i a t e  legend. 

Determining Runway Grad ien t  and Transverse Slopes 

Th,e new runway g r a d i e n t  should be determined f rom a  s tudy  o f  t h e  exag- 
gera ted  p r o f i l e .  The dep th  o f  o v e r l a y  should be determined f rom d e t a i l e d  
eng ineer ing  s t u d i e s  which i s  beyond t h e  scope o f  t h i s  r e p o r t ;  however, 
non -des t ruc t i ve  t e s t i n g  should be cons idered i n  e v a l u a t i n g  t h e  s t r e n g t h  
of t h e  e x i s t i n g  runway. Once t he  depth o f  t h e  o v e r l a y  i s  determined, 
t h e  g rad ien t s  should be s e t  w i t h  p o i n t s  o f  i n t e r s e c t i o n  o f  t h e  tangents  
a t  l e a s t  1,000' a p a r t .  I f  p o s s i b l e  t h e  l a s t  3,000' o f  t h e  runway should 
have no break i n  grade. A l l  grade changes i n  excess o f  0.17 a l g e b r a i c  
d i f f e r e n c e  should be p rov ided  w i t h  v e r t i c a l  curves by use of t he  f o l l o w i n g  
fo rmu la :  

A1 gebra i  c  D i f f e r e n c e  
Length o f  v e r t i c a l  cu rve  = ------------------- 

. I667  

The t r ansve rse  s lopes o f  t h e  runway should be s t u d i e d  and every a t tempt  
(excep t  a t  i n t e r s e c t i n g  runways) should be made t o  p rov ide  a  t ransverse  
s lope  o f  1.5% t o  secure adequate dra inage.  I n  no even t  should t h e  t ransverse  
s lope  be l e s s  than  1.0%. 



Stud ies  have i n d i c a t e d  t h a t  approx imate ly  95% o f  a1 1  t a k e - o f f s  and 
l and ings  can be accomodated on a  s t r i p  approx imate ly  80' wide. Th i s  
i s  t he  area t h a t  should be p rov ided  w i t h  a  maximum 1.5% t ransve rse  
s lope  w i t h o u t  d e v i a t i o n  and on t h e  o u t s i d e  areas t h e  s lope  can be 
m o d i f i e d  as requ i red ,  w i t h  a  maximum o f  2.0% considered t o  reduce t h e  
amount o f  ove r l ay .  I n  no event  s h a l l  runway grades be warped t o  meet 
tax iway grades as t h e  reverse  i s  r equ i red ,  i . e .  tax iway  grades should 
be warped t o  meet runway grades. 

I n  ins tances  where s i d e  crowned runways a r e  encountered every a t tempt  
should be made t o  i n t r o d u c e  t h i r d  p o i n t  o r  q u a r t e r  p o i n t  crown. Th is  
w i l l  improve t he  d ra inage  o f  t he  runway and w i l l  f a c i l i t a t e  dra inage 
o f  t h e  grooved runway i f  t h i s  o p e r a t i o n  i s  t o  be performed as a  p a r t  
o f  t h e  c o n t r a c t .  

The p lans  should i n c l u d e  a  t y p i c a l  sec t i on ,  o r  more i f  requ i red ,  which 
shows t he  depth o f  t h e  o v e r l a y  and t h e  number l a y e r s  t o  be cons t ruc ted .  
When t h e  t r ansve rse  s lope  o f  t he  runway i s  improved t o  p rov ide  a  1.5% 
cen te r  crown the  t o p  course o f  t h e  pavement should f o l l o w  t h e  1.5% s lope  
whereas t h e  o t h e r  courses w i l l  va r y  depending on t h e  depth o f  t h e  ove r l ay .  
The t y p i c a l  c ross -sec t i on  should i d e n t i f y  t h e  sequence o f  l ane  p l a c i n g  
and t h e  r e q u i r e d  number o f  pav ing  lanes.  

F i n i shed  Grade Data 

A f t e r  t h e  f i n i s h e d  grades and t r ansve rse  s lope  o f  t h e  runway a r e  d e t e r -  
mined a  t a b u l a t i o n  o f  t h e  grades should be i nc l uded  i n  t h e  p lans  f o r  
t h e  c o n t r a c t o r  t o  use i n  b i d d i n g  on t he  p r o j e c t  and f o r  es tab l i shment  
of t h e  e rec ted  s t r i n g l i n e .  The t a b u l a t i o n  o f  grades should be as f o l -  
lows: 

1 . Col umn showing e x i  s t i  ng runway e l e v a t i o n .  
2. Column showing f i  n i  shed over1 ay grade. 
3. Column showing t o t a l  depth o f  ove r l ay .  

The grades should be shown l o n g i t u d i n a l l y  every  25 '  and t r ansve rse l y  
every  12 .5 ' .  It i s  cons idered t h a t  these grades w i l l  be a  v i t a l  p a r t  
o f  t h e  c o n t r a c t  p lans  as f rom t h e  t o t a l  depth o f  o v e r l a y  t he  c o n t r a c t o r  
can determine t h e  depth o f  t h e  o v e r l a y  f o r  each course. 



The f i n i s h e d  grades should a l s o  be shown i n  con tour  on t h e  g rad ing  
p l a n  he re inbe fo re  discussed. The f i n i s h e d  con tours  shou ld  be i n -  
d i c a t e d  by a  heavy l i n e  f o r  every  0.50' w i t h  t h e  e l e v a t i o n  o f  t h e  
con tour  shown i n  a  box. The t e n t h  con tours  should be i n d i c a t e d  
by a  l i g h t  l i n e .  

Pavement Repai r , F l  e x i  b l  e  

The i d e n t i f i c a t i o n  o f  areas o f  f l e x i b l e  pavement removal and r e p a i r  
should be i d e n t i f i e d  on t h e  p lans  f o r  b i d d i n g  purposes and f o r  t h e  
l o c a t i o n  o f  areas t o  be repa i red .  The a p p r o p r i a t e  drawing t o  show 
t h e  l o c a t i o n  o f  pavement r e p a i r  areas would be t h e  1 "  t o  40 '  con tour  
g rad ing  l a y o u t  sheets.  P r i o r  t o  each n i g h t ' s  c o n s t r u c t i o n ,  t h e  a i r -  
p o r t  a u t h o r i t y  r e p r e s e n t a t i v e  should mark t h e  areas t o  be removed 
t h a t  n i g h t .  These areas should be marked i n  t h e  company of t h e  p r o j e c t  
super in tendent  o r  h i s  au tho r i zed  r e p r e s e n t a t i v e .  Care should be 
taken n o t  t o  remove more area than  can be rep laced  be fo re  t h e  t ime f o r  
t h e  opening of t h e  runway. 

The pavement t o  be removed should be sawed w i t h  approved equipment t o  
s u f f i c i e n t  depth t o  remove t h e  f a i l e d  areas w i t h o u t  damage t o  t he  
ad jacen t  pavement. The p lans  should show a  t y p i c a l  s e c t i o n  which i n -  
d i c a t e s  t h e  depth o f  t h e  a s p h a l t  pavement, base and sub-base as w e l l  
as t h e  c l a s s i f i c a t i o n  and mo i s tu re  con ten t  o f  t h e  u n d e r l y i n g  e a r t h  
subgrade. 

The f a i l e d  f l e x i b l e  pavement shou ld  be removed t o  t h e  depth i n d i c a t e d  
on t h e  p l ans  o r  as d i r e c t e d  u n t i l  f i r m  subgrade i s  reached. The ac tua l  
depth o f  m a t e r i a l  t o  be removed i s  an on- the-spot  d e c i s i o n  t h a t  w i l l  
have t o  be made by t h e  a i r p o r t  a u t h o r i t y ' s  r e p r e s e n t a t i v e  i n  company 
w i t h  t he  p r o j e c t  super in tendent .  It i s  cons idered t h a t  t h e  n i g h t t i m e  
c o n s t r u c t i o n  p e r i o d  i s  t o o  s h o r t  t o  a l l o w  f o r  the  s c a r i f i c a t i o n  and 
recompact ion o f  t h e  e a r t h  subgrade. The most exped ien t  c o n s t r u c t i o n  
procedure i s  t o  use t h e  h o t  mix  a s p h a l t i c  concre te  mix  f o r  t h e  f u l l  
depth o f  t h e  area t o  be r e p a i r e d .  The mix  t o  be used f o r  t he  pavement 
r e p a i r  may be t h e  same g r a d a t i o n  as t h e  su r f ace  course mix  and p laced  
i n  4" t o  8" l oose  l a y e r s .  Care should be taken  i n  h i g h l y  p l a s t i c  c l a y  
t o  p l ace  t h e  bot tom course i n  s u f f i c i e n t  depth t o  b r i d g e  t h e  area so 
t h a t  no pumping o f  t h e  u n d e r l y i n g  c l a y  subgrade w i l l  occur .  The com- 
p a c t i o n  methods should be c o n t r o l l e d  so t h a t  t h e  pumping of  t h e  under- 
l y i n g  c l a y  subgrade w i l l  be prevented. To p reven t  t h i s  c o n d i t i o n ,  
a s p h a l t  ramps should be cons t ruc ted  f rom t h e  t o p  o f  t h e  pavement t o  t he  
bottom o f  t h e  r e p a i r  area.  The t op  o f  t h e  a s p h a l t  ramp should be r e -  
moved f o r  t he  placement o f  t h e  t o p  l a y e r  t o  p reven t  any f e a t h e r  edge 
c o n d i t i o n .  Small r e p a i r  areas n o t  l a r g e  enough t o  accomodate r o l l e r s  
should be compacted by manual ly  operated v i b r a t i n g  r o l l e r s .  



A l l  pavement r e p a i r  should be accompl ished approx imate ly  1% hours 
be fo re  t h e  opening o f  t h e  runway as scheduled i n  o r d e r  t o  a l l o w  
the  m a t e r i a l  t o  coo l  somewhat be fo re  be ing  sub jec ted  t o  a i r c r a f t  
t r a f f i c .  Pas t  exper ience has shown t h a t  deep r e p a i r  areas can be 
made w i t h  h o t  m i x  a s p h a l t i c  concre te  and s u c c e s s f u l l y  used by a i r -  
c r a f t  a f t e r  t h e  n i g h t ' s  c o n s t r u c t i o n  i s  completed. With t h e  r e p a i r s  
made w i t h  we l l -g raded  h o t  mix  a s p h a l t i c  concre te  and t h e  compaction 
methods used as he re inbe fo re  s p e c i f i e d  t h e r e  i s  no danger o f  d i s -  
placement o f  t h e  su r f ace  o f  t h e  completed r e p a i r  area. 

For pavement r e p a i r s  a t  t h e  ends o f  runways and ad jacen t  connec t ing  
tax iways c o n s i d e r a t i o n  should be g i ven  t o  r e p a i r i n g  these areas 
i n  t h e  dayt ime hours by t h e  use o f  a  d i sp laced  th reshho ld .  Th i s  
should o n l y  be a f t e r  d e t a i l e d  s t u d i e s  a r e  made o f  runway l e n g t h  
requi rements which would a l l o w  t h e  use o f  a  d i sp laced  th reshho ld .  
A l l  s tandby equipment should be a v a i l a b l e  d u r i n g  pavement r e p a i r  
opera t ions .  F i gu re  4 shows a  t y p i c a l  s e c t i o n  o f  pavement r e p a i r .  

Pavement Repair ,  R i g i d  

The i d e n t i f i c a t i o n  o f  areas o f  r i g i d  pavement removal and r e p a i r  
f o r  b i d d i n g  purposes, t h e  a p p r o p r i a t e  drawing t o  show t h e  l o c a t i o n  
o f  t h e  r e p a i r  and t h e  d e l i n e a t i o n  o f  t h e  r e p a i r  areas each n i g h t  
f o r  r i g i d  pavement a r e  t h e  same as f o r  t h e  f l e x i b l e  pavement des- 
c r i  bed p r e v i o u s l y .  For pavement removal complete s l abs  ou t1  i ned  by 
e x i s t i n g  j o i n t s  should be removed as exper ience has shown t h a t  t h e  
remain ing p o r t i o n  o f  t he  r i g i d  s l a b  w i l l  e v e n t u a l l y  f a i l .  PCC 
s labs  u s u a l l y  a r e  found t o  have t h e  f o l l o w i n g  j o i n t  p a t t e r n :  

The pavement should be removed by approved equipment and spec ia l  
ca re  should be exe rc i sed  n o t  t o  damage t h e  ad jacen t  pavement. Care 
should be taken n o t  t o  remove more s labs  than  can be rep laced  be fo re  
t h e  t ime  o f  t h e  opening o f  t h e  runway. The p lans  should show a  t y p i c a l  
s e c t i o n  which i n d i c a t e s  t h e  depth o f  t h e  r i g i d  pavement ( i n c l u d i n g  
any r e i n f o r c i n g  s t e e l  ) ,  sub-base as we1 1  as t h e  mo i s tu re  con ten t  and 
i n - p l a c e  d e n s i t y  o f  t h e  u n d e r l y i n g  e a r t h  subgrade. 



The f a i l e d  PCC s labs  should be removed as i n d i c a t e d  on t h e  p l ans  o r  as 
d i r e c t e d  by t h e  a i r p o r t  a u t h o r i t y  r e p r e s e n t a t i v e .  The sub-base i n c l u d i n g  
e a r t h  subgrade should be removed u n t i l  f i r m  subgrade i s  reached. The 
a c t u a l  depth o f  m a t e r i a l  t o  be removed i s  an on- the-spot  d e c i s i o n  t h a t  
w i l l  have t o  be made by t h e  a i r p o r t  a u t h o r i t y  r e p r e s e n t a t i v e  i n  company 
w i t h  t h e  p r o j e c t  super in tendent .  It i s  cons idered  t h a t  t h e  n i g h t t i m e  
c o n s t r u c t i o n  p e r i o d  i s  t o o  s h o r t  t o  a l l o w  f o r  t h e  s c a r i f i c a t i o n  and 
recompact ion o f  t h e  e a r t h  subgrade. 

The most exped ien t  c o n s t r u c t i o n  procedure i s  t o  use t h e  h o t  mix  a s p h a l t i c  
concre te  mix f o r  t h e  f u l l  depth o f  t h e  area t o  be r e p a i r e d  as p r e v i o u s l y  
descr ibed  f o r  f l e x i b l e  pavement r e p a i r s .  The compaction methods, com- 
p l e t i o n  o f  r e p a i r s ,  use o f  d i sp laced  th reshho ld ,  and a v a i l a b f  l i t y  of 
standby equipment should be t h e  same as s p e c i f i e d  f o r  t h e  f l e x i b l e  
pavement r e p a i r .  

Porous Aspha l t  F r i c t i o n  Course 

Porous a s p h a l t  f r i c t i o n  courses should n o t  be cons t ruc ted  d u r i n g  n i g h t -  
t ime  and immediate ly  opened t o  a i r c r a f t  t r a f f i c  i n  t h e  morning. The 
porous a s p h a l t  f r i c t i o n  course i s  an open-graded m i x t u r e  p laced  w i t h  a  
h i gh  bi tumen con ten t  and w i l l  be sub jec ted  t o  d is lodgment  o f  aggregates 
and s c u f f i n g  by a i r c r a f t  t i r e s  i f  opened t o  a i r c r a f t  t r a f f i c  a lmost  
immediate ly  a f t e r  comple t ion  o f  r o l l  i n g  ope ra t i ons ,  

No v e h i c u l a r  t r a f f i c  should be p e r m i t t e d  on t h e  porous a s p h a l t  f r i c t i o n  
course u n t i l  i t  has cured f o r  a t  l e a s t  12 hours.  Completed areas 
should n o t  be opened t o  a i r c r a f t  t r a f f i c  f o r  seven days a f t e r  c o n s t r u c t i o n .  
Th i s  requi rement  w i l l  r u l e  o u t  t h e  use o f  porous a s p h a l t  f r i c t i o n  course 
f o r  n i g h t t i m e  o v e r l a y  p r o j e c t s  as he re inbe fo re  s t a t e d .  

Runway Grooving 

I n  genera l ,  g roov ing  o f  t h e  completed h o t  m i x  a s p h a l t i c  concre te  o v e r l a y  
should n o t  commence u n t i l  a t  l e a s t  60 t o  90. days a f t e r  t h e  comple t ion  
o f  t h e  a s p h a l t i c  concre te .  Th i s  c u r i n g  p e r i o d  should p reven t  p l a s t i c  
f low o f  t h e  mix .  However, some a i r p o r t s  have grooved much sooner than  
60 t o  90 days. A t  one a i r p o r t ,  g roov ing  was i n i t i a t e d  approx imate ly  
24 hours a f t e r  comple t ion  o f  o v e r l a y i n g  w i t h  a s p h a l t i c  concrete.  The 
grooves performed s a t i s f a c t o r i l y .  Other a i r p o r t s  g roov ing  a f t e r  much 
l onge r  per iods  o f  c u r i n g  a l s o  r e p o r t e d  s a t i s f a c t o r y  performances. Thus 
t h e  r e q u i r e d  p e r i o d  b e f o r e  a s p h a l t i c  concre te  can be grooved has n o t  
been d e f i n i t e l y  es tab l i shed .  



The recommended groove pat tern  i s  114 inches by 1/4 inches with center  
spacing of from lIi inches t o  2  inches.  The qrooving operat ions should 
be continuous f o r  the complete length of the  runway and sawed t r ans -  
verse (perpendicular  t o  the runway c e n t e r l i n e ) .  The grooving should 
terminate within 10'  of the runway pavement edge t o  allow f o r  the opera- 
t ion  of the  grooving equipment. I t  i s  important t h a t  the  f in ished 
surface of the  hot niix a spha l t i c  concrete overlay be constructed in 
such a  manner as not t o  have any nes ts  of segregated o r  cast-on coarse 
aggregate. These areas  of objec t ionable  material wi l l  not hold u p  
under grooving operat ions and the  sawed aggregates wi l l  be subjected 
to  dislodgement by j e t  a i r c r a f t  b l a s t s .  

I t  wil l  be necessary t h a t  a l l  grooving operat ions be scheduled f o r  
nighttime construct ion with the  same work period a s  speci f ied  f o r  
the  overlay in order  t o  prevent c los ing of the  runway. 

Protect ion of Exi s t i n g  Ai rpor t  Lighting Fixtures 

All e x i s t i n g  a i r f i e l d  l igh t ing  f i x t u r e s  along the  edge of the  runway 
and any in-runway l i g h t i n g  f i x t u r e s  should be indicated on the  drawings 
so t h a t  the  cont rac tor  wil l  have knowledge of the  f i x t u r e s  requir ing 
protec t ion  o r  adjustment. Any f i x t u r e s  requi r ing  adjustment in eleva- 
t ion  should l ikewise be c l e a r l y  indicated and d e t a i l s  shown f o r  ad jus t -  
ment. The spec i f i ca t ions  should include a  paragraph which places a  
monetary penalty f o r  any l i g h t  so damaged. The phrase in  the  s p e c i f i -  
ca t ions  should read s u b s t a n t i a l l y  as  fol lows:  

"The contrac tor  shal l  be responsible f o r  the protect ion 
of e x i s t i n g  l i g h t i n g  f i x t u r e s  a s  indica ted .  The con- 
t r a c t o r  shal l  pay the  c i t y  the  sum of $200.00 f o r  any 
f i x t u r e  so damaged and requi r ing  repa i r  and/or replace-  
ment by the  ci  ty  a i r p o r t  maintenance personnel . " 

Note: The value of $200.00 f o r  the  l igh t ing  f i x t u r e  i s  f o r  informational 
purposes only.  The actual  value of the  l igh t ing  f i x t u r e s  should be 
determined by the  a i r p o r t  au thor i ty .  

Pavement Surface Preparation 

The plans and spec i f i ca t ions  should c l e a r l y  ind ica te  the requirements 
fo r  pavefient surface  preparat ion.  A thorough survey and inspection of 
the  runway should be made by the  a i r p o r t  au thor i ty  representa t ive  pr ior  
t o  the preparat ion of the  de ta i l ed  plans and s p e c i f i c a t i o n s .  



The requi rements f o r  pavement su r f ace  p r e p a r a t i o n  a r e  as f o l l o w s :  

R i g i d  pavement 

1. S p a l l s  a long  pavement j o i n t s  exceeding 1 "  i n  w i d t h  and 4"  
i n  l e n g t h  should be removed by sawing t h e  s l a b  approx imate ly  
1 "  back o f  t h e  s p a l l e d  concre te  and then  removed t o  s u f f i c i e n t  
depth u n t i l  sound concre te  i s  reached. The area should be 
b a c k f i l l e d  w i t h  t h e  same m i x t u r e  as s p e c i f i e d  f o r  t h e  h o t  m ix  
a s p h a l t i c  su r f ace  course o r  w i t h  f a s t  s e t t i n g  commercial pa t ch ing  
m a t e r i a l s .  The m i x t u r e  should be t ho rough l y  compacted w i t h  hand 
tampers o r  w i t h  hand operated v i b r a t i n g  mechanical tampers. 

2. I t i s  n o t  cons idered  necessary t o  remove rubber  depos i t s  
f rom t h e  runway p rov ided  t he  o v e r l a y  t h i ckness  i s  two inches 
o r  g r e a t e r .  I f  i t  i s  d e s i r e d  t o  remove t h e  rubber  bu i l d -up ,  t h e  
m a t e r i a l  may be removed by h i g h  p ressure  water  j e t s ,  chemicals,  
h i g h  v e l o c i t y  p a r t i c l e  impact  o r  mechanical g r i n d i n g .  

3. P a i n t  markings should be removed f rom the  runway sur faces  as 
t h e  presence o f  t h e  p a i n t m a r k i n g s c o u l d  i n t e r f e r e  w i t h  t h e  bonding 
o f  t h e  o v e r l a y  t o  t h e  sur face .  The p a i n t  markings may be removed 
by h i g h  p ressure  water  j e t s ,  h i g h  v e l o c i t y  p a r t i c l e  impact  o r  
mechanical g r i n d i n g .  

4. There i s  no reason t o  remove e x i s t i n g  j o i n t  s e a l i n g  m a t e r i a l  
f rom t h e  j o i n t s  i n  t h e  r i g i d  pavement un less t h e  s e a l i n g  m a t e r i a l  
p ro t rudes  above. the pavement su r f ace  and t h e r e  i s  excess s e a l i n g  
m a t e r i a l  on t h e  su r f ace .  I f  t h i s  c o n d i t i o n  e x i s t s ,  t h e  sea lan t  
m a t e r i a l  should be removed by p low ing  o r  o t h e r  methods t o  a  depth 
o f  1% inches and f i l l e d  w i t h  a  sand emulsion m ix tu re .  The excess 
s e a l i n g  m a t e r i a l  should be removed f rom t h e  su r f ace  o f  t he  pavement 
by b l a d i n g  o r  g r i n d i n g  o r  o t h e r  approved method. 

F l  e x i  b l  e  pavement 

1. A l l  f a i l e d  areas i n  t h e  pavement should be r e p a i r e d  as he re in -  
be fo re  d iscussed i n  t h e  paragraph e n t i t l e d ,  "Pavement, Removal 
and Repair ,  F l e x i b l e "  . 
2. Cracks i n  t h e  pavement g r e a t e r  than  1 /8  i n  w i d t h  should be 
r o u t e d  t o  a  depth o f  1% inches and w i d t h  o f  % i n c h  and f i l l e d  
w i t h  a  m i x t u r e  o f  sand emulsion. 



3. I f  t h e  e x i s t i n g  a s p h a l t  pavement has an ex tens i ve  c rack  
p a t t e r n ,  c o n s i d e r a t i o n  shou ld  be g i ven  t o  p r o v i d i n g  r e f l e c t i v e  
c rack  p r e v e n t i o n  c o n s i s t i n g  o f  a  s i n g l e  a s p h a l t  t r ea tmen t  o r  
hea te r  scar  i f ,y ing o f  t h e  e x i s t i n g  a s p h a l t  pavement. Th i s  
shou ld  be immed ia te ly  f o l l o w e d  by t h e  h o t  m ix  a s p h a l t i c  con- 
c r e t e  o v e r l a y  t h e  same n i g h t .  

4. As ment ioned above, i t  i s  n o t  cons idered  necessary t o  r e -  
move rubber  depos i t s  f r om  t h e  runway p rov i ded  t h e  o v e r l a y  
t h i c kness  i s  2 inches o r  g r e a t e r .  I f  i t  i s  d e s i r e d  t o  remove 
t h e  rubber  bu i l d -up ,  t h e  m a t e r i a l  may be removed by h i g h  p res -  
su re  water  j e t s ,  chemical ,  h i g h  v e l o c i t y  p a r t i c a l  impact  o r  
mechanical g r i n d i n g .  

5. P a i n t  markings shou ld  be removed f r om t h e  runway sur faces  as 
t h e  presence o f  t h e  p a i n t  markings c o u l d  i n t e r f e r e  w i t h  t h e  
bonding o f  t h e  o v e r l a y  t o  t h e  su r face .  The p a i n t  markings may 
be removed by t he  same methods as s p e c i f i e d  f o r  t h e  removal o f  
t h e  rubber  b u i l d - u p .  

S e l e c t i o n  o f  Aggregate Grada t ion  

The h o t  m ix  a s p h a l t i c  concre te  o v e r l a y  s p e c i f i c a t i o n s  should  p rov i de  
f o r  o n l y  one g r a d a t i o n  f o r  t h e  e n t i r e  dep th  o f  t h e  o v e r l a y  w i t h  no 
i n t e r m e d i a t e  o r  b i n d e r  course s p e c i f i e d .  

The recommended g r a d a t i o n  f o r  h o t  m ix  a s p h a l t i c  concre te  ove r l ays  where 
a i r c r a f t  w i l l  use t h e  runway w i t h i n  2 hours  a f t e r  comp le t ion  o f  r o l l i n g  
ope ra t i ons  i s  as f o l l o w s :  

S ieve S ize  Percentage Passing by Weight 

314" 
1 / 2 "  
318" 
No. 4 
No. 8 
No. 16  
No, 30 
No. 56 
?do. 100 
No. 200 

Tolerances should  be a s  s p e c i f i e d  i n  FAA S p e c i f i c a t i o n  P-401, "B i tuminous 
Sur face Course."  



The d e l e t i o n  o f  t he  l a r g e r  s izes  o f  aggregate i n  t he  lower courses 
w i l l  prevent  any emu ls i f y i ng  o f  t h e  ove r lay  when p laced nex t  t o  
r i g i d  o r  f l e x i b l e  pavement. Instances have been repo r ted  where 
the  b inder  course us ing  a  lower bitumen content  has e m u l s i f i e d  and 
con t r i bu ted  t o  pavement f a i  1 ure. 

I n  most instances where two gradat ions a re  spec i f i ed ,  i t  has been 
found t h a t  con t rac to rs  w i l l  b i d  the  same f o r  both the  sur face course 
mix and f o r  t h e  in te rmed ia te  o r  b inder  course mix ture .  

Se lec t ion  o f  Asphal t  Cement 

The s e l e c t i o n  o f  t he  grade o f  aspha l t  cement should be pred ica ted  on 
the  grade o f  aspha l t  cement which i s  normal ly  s p e c i f i e d  by the  h igh-  
way departments o f  t he  app l i cab le  s ta tes .  

I n  s e t t i n g  up the  s p e c i f i c a t i o n s  f o r  t he  aspha l t  cement the exact  
s p e c i f i c a t i o n s  o f  the  app l i cab le  s t a t e  highway departments should 
be used. 

As a  comparison FAA S p e c i f i c a t i o n  P-401, "Bituminous Surface Course" 
s p e c i f i e s  aspha l t  cement t o  be grade 85-100, 120-150 conforming t o  
AASHO s p e c i f i c a t i o n  M-20. I n  t h e  s t a t e  o f  Texas, t h e  bitumen i s  
spec i f i ed ,  as i n  most s ta tes ,  by v i s c o s i t y  grade. For instance, 
grade 85-100 i s  c l a s s i f i e d  as AC-10 and grade 120-150 i s  c l a s s i f i e d  
as AC-5. I n  h o t  c l imates,  the  use o f  AC-20 w i t h  a  minimum penetra- 
t i o n  o f  55 should be considered. 

This  method w i l l  secure the  most favorab le  b i d  p r i c e  f o r  t he  aspha l t  
cement and w i l l  be r e a d i l y  a v a i l a b l e .  A t  c e n t r a l  h o t  mix aspha l t  
p lan ts  the re  w i l l  n o t  be any compl icat ions i n  regards t o  the  storage 
of the  aspha l t  cement. 

I n  most instances when o the r  s p e c i f i c a t i o n  o f  aspha l t  cement a re  i n -  
cluded i n  t h e  c o n t r a c t  s p e c i f i c a t i o n s  the  con t rac to r  a c t u a l l y  uses 
the  same mate r ia l  as i s  used by the  app l i cab le  s t a t e  highway department 
s p e c i f i c a t i o n s .  



S e l e c t i o n  o f  Tack Coat 

E m u l s i f i e d  a s p h a l t  should  always be used as a  tack  coa t  on t h e  
e x i s t i n g  r i g i d  o r  f l e x i b l e  pavement p r i o r  t o  o v e r l a y .  The emu ls i -  
f i e d  a s p h a l t  p rov i des  a  more u n i f o r m  coverage than cut -back aspha l t  
which i s  d i f f i c u l t  t o  app l y  a t  l ow r a t e s  o f  a p p l i c a t i o n .  

It i s  impo r tan t  t h a t  t h e  e m u l s i f i e d  a s p h a l t  t a c k  c o a t  a l s o  be used 
between courses of t h e  o v e r l a y  un less  t h e  t o p  course immediate ly  
f o l l ows  t h e  lower  course.  T h i s  i s  e s p e c i a l l y  t r u e  when sandstone 
aggregate i s  encountered. Ins tances  have been r e p o r t e d  where 
shov ing o f  t h e  l a y e r s  has occured when t h e  t ack  c o a t  was om i t t ed .  

Caut ion should  always be exe rc i sed  t o  c o n t r o l  t h e  amount o f  e m u l s i f i e d  
a s p h a l t  p laced.  Normal ly  0.06 t o  0.08 g a l l o n  o f  a c t u a l  bitumen pe r  
square y a r d  w i l l  be s u f f i c i e n t .  

The d e s i g n a t i o n  o f  t h e  grade o f  e m u l s i f i e d  a s p h a l t  used should  be t h e  
same as s p e c i f i e d  by t h e  s t a t e  highway departments i n  t h e  l o c a l i t y  
where t h e  o v e r l a y  c o n s t r u c t i o n  i s  t o  t ake  p lace .  There cou ld  be some 
r e s i s t a n c e  by c o n t r a c t o r s  t o  t h e  use o f  e m u l s i f i e d  a s p h a l t  s i nce  
they  a r e  used t o  u s i n g  cut -back a s p h a l t .  One o f  t h e i r  o b j e c t i o n s  
cou ld  be t h a t  t hey  do n o t  have t h e  p roper  s to rage  f a c i l i t i e s .  I n  
t h a t  case, i t  i s  cons idered  t h a t  t h e  use o f  e m u l s i f i e d  a s p h a l t  f o r  
tack  coa t  should  be mandatory. 

Aspha l t  P l a n t s  

Aspha l t  p l a n t s  may be t h e  batch,  con t inuous  o r  drum m ixe r  t ype .  For 
n i g h t t i m e  o v e r l a y  c o n s t r u c t i o n ,  two asphal  t p l a n t s  should  be operated 
s imu l taneous ly .  I t  i s  p r e f e r a b l e  t h a t  t h e  two p l a n t s  be l o c a t e d  ad- 
j a c e n t  t o  each o t h e r  f o r  ease o f  p l a n t  i n s p e c t i o n ,  however t h i s  r e -  
qu i rement  i s  n o t  mandatory. 

The s imul taneous o p e r a t i o n  o f  two a s p h a l t  p l a n t s  w i l l  a f f o r d  assurance 
o f  con t inued  o p e r a t i o n  i n  t h e  even t  o f  breakdown o f  one p l a n t .  Storage 
o r  surge b i ns  f o r  t h e  h o t  a s p h a l t  mix  should  be used o n l y  on t h e  ap- 
p rova l  o f  t h e  p r o j e c t  super in tenden t .  B ins  should  be designed and 
operated so as t o  p reven t  segrega t ion  o f  t h e  mix .  I f  t h e  engineer  i n  
charge determines t h a t  segrega t ion  i s  occur ing ,  he should  p r o h i b i t  t h e  
use o f  s to rage  o r  surge b i n s .  Hot  a s p h a l t  m i x tu res  should  be kep t  i n  
s to rage  o r  surge b i n s  f o r  no l o n g e r  than t h r e e  hours.  



Some s t a t e  highway departments p e r m i t  t h e  c o n t r a c t o r  t o  opera te  
t h e  p l a n t  w i t h  a l l  p l a n t  screens removed w i t h  t h e  excep t i on  o f  t h e  
sca lp i ng  screen p rov ided  a l l  t h e  o t h e r  requi rements f o r  ba tch  and 
cont inuous m i x i n g  t ype  p l a n t s  a r e  met. Th i s  method i s  acceptable 
p rov ided  t h e  aggregates a r e  u n i f o r m  and t h e  p r o d u c t i o n  i s  w i t h i n  
t he  l i m i t s  o f  t h e  s p e c i f i c a t i o n .  

The c o n t r a c t o r  should make a l l  f a c i l i t i e s  o f  t h e  p l a n t  a v a i l a b l e  
and access ib l e  t o  t h e  p l a n t  i n s p e c t o r .  

Hot Mix Aspha l t  Spreading Equipment and Automat ic  Grade Cont ro l  

The h o t  mix  a s p h a l t  spreading equipment shou ld  be se l f -powered and 
p r o p e l l e d  spreading machines and should be equipped w i t h  automat ic  
screed c o n t r o l s  t o  be used i n  connec t ion  w i t h  t r a v e l i n g  s t r i n g l i n e ,  
e rec ted  s t r i n g l i n e ,  o r  match ing shoe. There a r e  severa l  types o f  
t r a v e l i n g  s t r i n g l i n e s  t o  use i n  o v e r l a y  c o n s t r u c t i o n  and severa l  o f  
these a r e  exp la i ned  below. 

1. Sk i  - Th i s  t ype  f r om 30 '  t o  45 '  l o n g  l i e s  on t h e  pave- 
ment and s t r a i g h t e n s  o u t  depress ions b e t t e r  than  a  wheeled 
dev ice .  The s k i  r e q u i r e s  more mix  t o  s t r a i g h t e n  o u t  a  de- 
p ress ion  b u t  leaves  a  more l e v e l  su r face .  

2. Wheeled dev i ce  - T h i s  t ype  f rom 30 '  t o  45 '  l o n g  w i t h  two 
wheels on each and i s  b e s t  f o r  r i s e s .  The sensor r i d e s  a t  
t h e  m i d p o i n t  o f  t h e  s t r i n g l i n e  thereby  sens ing t h e  e l e v a t i o n  
o f  t h e  f r o n t  and r e a r  wheels. Th is  system a l l o w s  a  r i s e  t o  
be s t r a i g h t e n e d  o u t  and r e s u l t s  i n  a  more l e v e l  su r face .  

3. Footed frame - Th i s  t ype  o f  t r a v e l i n g  s t r i n g l i n e  c o n s i s t i n g  
o f  meta l  f e e t  a t t ached  t o  a  meta l  frame i s  s u i t a b l e  f o r  bo th  
r i s e s  and depress ions.  Each f o o t  moves sepe ra te l y .  The e l e v a t i o n  
o f  t h e  grade re fe rence  i s  changed t o  f o l l o w  t h e  average read ing  
f rom a1 1  t h e  f e e t .  Therefore,  one o f  t h e  f e e t  cou ld  f a1  1  i n t o  
a  depress ion w h i l e  a t  t h e  same t ime  another  one cou ld  be r i d i n g  
over  a  r i s e ,  t h e  average o f  these h igh- lows would r e f l e c t  
i t s e l f  i n  t h e  grade re fe rence  and t h e  mat would be l a i d  
a c c u r a t e l y .  I t  i s  impo r tan t  t o  no te  t h a t  when t h e  sensor 
i s  used t o  sense f rom a  t r a v e l i n g  s t r i n g l i n e ,  t h e  s t r i n g l i n e  
i s  u s u a l l y  as c l o s e  t o  t he  paver as p o s s i b l e .  



4. E r e c t e d  s t r i n g l i n e  - The e r e c t e d  s t r i n g l i n e  i s  most  e f f e c t i v e  
where t h e  runway pavement t o  be o v e r l a i d  i s  i n  v e r y  p o o r  c o n d i t i o n  
gradewise.  "Very  p o o r  c o n d i t i o n "  means l o n g  d i s t a n c e s  o f  dep res -  
s i o n s  o r  r i s e s  t h a t  :'t wou ld  rnean c o n s t a n t  a d j u s t m e n t s  i f  a  t r a -  
v e l i n g  s t r i n g l i n e  i s  used.  The grade r e f e r e n c e  f o l l o w e r  on t h e  
e r e c t e d  s t r i n g l i n e  w i l :  e i t h e r  be t h e  g r i d  t y p e  o r  b a r  t y p e .  
I t  i s  v e r y  i m p o r t a n t  t h a t  t h e  grade r e f e r e n c e  f o l l c w e r  s l i d e  
f r e e l y  on t h e  s t r i n g .  Tack c o a t  on t h e  f e e d e r  b a r  o r  s t r i n g  
may cagse sorlle e r r a t i c  s e n s i n q  and o p e r a t i o n .  The j o i n t  matcher  
( 6 "  shoe) s h o u l d  n e v e r  be used on a  s t r i n g l i n e .  The j o i n t  
matcher  e x e r t s  a  two-pound r e f e r e n c e  s u r f a c e  and would  cause 
ex t reme d e f l e c t i o n  i n  the  e r e c t e d  s t r i  n g l  i n e .  

5. Shoe ( J o i n t  Ma tche r )  - A shoe i s  a  s h o r t  m e t a l  g rade 
r e f e r e n c e  t h a t  may be used a l o n e  o r  i n  c o n j u n c t i o n  w i t h  an 
e r e c t e d  o r  t r a v e l  i n g  s t r i n g l  i n e .  When used i n  c o n j u n c t i o n  w i t h  
one o f  t h e  o t h e r  t y p e s ,  t h e  shoe i s  used t o  c o n t r o l  t h e  grade 
o f  t h e  s i d e  o p p o s i t e  t h e  s t r i n g l i n e .  The shoe i s  t h e  most  
l o g i c a l  c h o i c e  f o r  use when t h e  g r ~ i d e  r e f e r e n c e  i s  a n o t h e r  mat. 
The shoe s h o u l d  a lways be used t o  n iatch j o i n t s  on t h e  f i n a l  
l i f t  o f  a  mat.  Under c e r t a i n  c i rcurns tances t h e  shoe can be 
used t o  match t h e  f i r s t  and /o r  i n t e r m e d i a t e  l a y e r s  o f  t h e  o v e r l a y  
pavement. 

Methods o f  A u t o m a t i c  C o n t r o l  

The a u t o m a t i c  grade c o n t r o l  sys tem can be s e t  up t o  p r o v i d e  grade 
c o n t r o l  i n  s e v e r a l  hays .  F o r  n i u l t i p l e  l a n e  p d v i n g  and f o r  n i g h t t i m e  
c o n s t r u c t i o n ,  a s p h a l t  sp readers ,  b o t h  equ ipped  w i t h  a u t o m a t i c  grade 
c o n t r o l  d e v i c e s  shou:d b ~  o p e r a t e d  In eche lon .  F o r  t h e  i n i t i a l  l a n e  
when a  t r a v e l i n g  s t r i n g l i n e  i s  used t h e  f i r s t  a s p h a l t  sp reader  shou ld  
be equ ipped w i t h  sensors  on b o t h  s i d e s  o f  t h e  machine.  A f t e r  t h e  f i r s t  
a s p h a l t  sp reader  has proceeded abouc 50 f e e t ,  t h e  second paver  s h o u l d  
proceed u s i n g  t h e  m d t c h i n g  shoe on t h e  p r e v i o u s l y  p l a c e d  mat and a  
t r a v e l  i n g  s t r i  n g l  i n e  on t h e  o p p o s i t e  s i d e .  

I f  t h e  e r e c t e d  s t r i n g l  i n e  !;letbod i s  used t h e  f i r s t  l a n e  t o  be paved 
w i l l  r e q u i r e  t h e  a s p h a l t  pave r  t o  be equ ipped w i t h  sensors  on b o t h  
s i d e s  o f  t h e  machin+. A f t e r  t h e  f i r s t  sp reader  has proceeded dbou t  
50 f e e t ,  t h e  second paver  sP60uld prnceed a ?  nient 'oned above and u s i n g  
a  ma tch ing  shoe on t h e  p r e v i o u s l y  p 'aced  at w i t h  an e r e c t e d  s t r i n g -  
l i n e  on t h e  o p p o s i t e  s i d e .  



APPENDIX B 

QUALITY CONTROL OF CONSTRUCTION 

Inspec t i on  and T e s t i n g  o f  M a t e r i a l s  

The c o n s t r u c t i o n  o f  h o t  mix  a s p h a l t i c  concre te  pavement a t  n i g h t t i m e  
r e q u i r e s  s t r i c t  i n s p e c t i o n  c o n s t r u c t i o n  and t e s t i n g  o f  m a t e r i a l s .  
Normal ly  on n i g h t t i m e  c o n s t r u c t i o n ,  two h o t  mix  a s p h a l t  p l a n t s  w i l l  
be s p e c i f i e d  as w e l l  as two h o t  mix  a s p h a l t  p l a c i n g  spreads. 

The i n s p e c t i o n  and t e s t i n g  personnel f o r  s u r v e i l l a n c e  o f  t h e  ope ra t i on  
should be as f o l l o w s :  

Engineer i n  Charge - 1  
Aspha l t  P l a c i n g  I nspec to r s  - 2 
R o l l i n g  I nspec to r  - 1  

*P lan t  I n s p e c t o r  - 2 

D a i l y  i n s p e c t i o n  r e p o r t s  should be made by t h e  engineer  i n  charge who 
i s  a l s o  des igna ted  i n  t h i s  s tudy  as t h e  a i r p o r t  a u t h o r i t y  r e p r e s e n t a t i v e .  
Reports should i n c l u d e  l o c a t i o n  and d e s c r i p t i o n  o f  work, r e s u l t s  o f  
s u r v e i l l a n c e  and comments on t h e  s p e c i f i c a t i o n s .  At tached t o  t h e  r e p o r t  
should be a  summary o f  t he  d a i l y  l a b o r a t o r y  t e s t s  l i s t i n g  t he  f o l l o w i n g :  

Asphal t con ten t  
S tab i  1  i ty  
Flow 
Lab Dens i t y  

Percent  Voids 
Percent  Voids F i l l e d  w i t h  B i  tumen 
Aggregate Grada t ion  
F i e l d  Dens i t y  

*If t h e  two h o t  m ix  a s p h a l t  p l a n t s  a r e  n o t  l o c a t e d  i n  t h e  immediate 
area, two p l a n t  i n s p e c t o r s  should be r e q u i r e d  a t  each p l a n t .  



The q u a l i t y  c o n t r o l  t e s t s  shou ld  be as f o l l o w s :  

Aggregate s t o c k p i l e  g r a d a t i o n  

1. Required mix  des ign  p r e p a r a t i o n  and as a  check f o r  
v a r i a t i o n s  i n  s t o c k p i l e  g rada t i ons .  

2. Washed s i eve  a n a l y s i s  should  be taken  f o r  each 1,000 
tons o f  aggregate d e l i v e r e d  t o  t h e  j ob .  The c o n t r a c t o r  
shou ld  be r e q u i r e d  t o  a s c e r t a i n  t h e  s u i t a b i l i t y  o f  t h e  
aggregate be fo re  d e l i v e r i n g  on t h e  j o b .  I t  should  n o t  be 
t h e  i n t e n t  o f  t h e  q u a l i t y  c o n t r o l  o r g a n i z a t i o n  t o  a c t  as 
a  t e s t i n g  l a b o r a t o r y  f o r  t h e  c o n t r a c t o r .  

Hot b i n  samples 

1. Hot b i n  g r a d a t i o n  t e s t s  shou ld  be taken  f o r  every  t h r e e  
days o f  p roduc t i on .  

2. Tes ts  shou ld  c o n s i s t  o f  one d r y  s i e v e  a n a l y s i s  f o r  each 
b i n  sample. 

3.  R e s u l t i n g  g r a d a t i o n  shou ld  be paper blended t o  t h e  feed  
percentages f o r  use i n  t h e  g r a d a t i o n  u n i t .  The blended mix  
shou ld  be p l o t t e d  f o r  conformance w i t h  t h e  g rada t i on  as l i s t e d  
i n  t h e  paragraph, " S e l e c t i o n  o f  Aggregate Grada t ion"  he re i nbe fo re  
s t a ted .  

Hot mix  p l a n t  samples 

1. Hot m ix  p l a n t  samples shou ld  be taken  and t e s t e d  f o r  each 
500 tons  o f  p r o d u c t i o n  o r  f r a c t i o n  t h e r e o f .  

2. Tests  shou ld  c o n s i s t  o f  t h r e e  Marsha l l  specimens and co r res -  
ponding e x t r a c t i o n  t e s t s .  Reference shou ld  be made t o  t r u c k  
samples t o  enable  c o r r e l a t i o n  w i t h  f i e l d  d e n s i t y  t e s t s  a f t e r  
p l  acement. 

3. S t a b i l i t y  and f l o w  shou ld  be determined i n  accordance w i t h  
ASTM D 1559 a n d  shou ld  meet t h e  f o l l o w i n g  requi rements :  



No. blows each s i d e  - 75 
S t a b i l i t y  (min)  pounds - 1,800 
Flow, hundredths o f  an i n c h  - 8-14 
Percent  Voids T o t a l  Mix - 3-5 
Percent  Voids F i l l e d  Wi th  Bitumen - 70-80 

4. E x t r a c t i o n  t e s t s  and s i e v e  a n a l y s i s  should be used t o  d e t e r -  
mine bitumen con ten t  and aggregate g rada t i on  compl iance as f o l l o w s :  

Bitumen Content  - 4-7% 
Aggregate g rada t i on  - as s p e c i f i e d  

5. Dens i ty  t e s t s  

Dens i ty  t e s t s  shou ld  be taken  f o r  each 500 tons  o f  h o t  
mix  asphal t i c  concre te  placement o r  f r a c t i o n  t h e r e o f  

Tests  shou ld  be taken  on t h e  s e c t i o n  o f  pavement p laced  
f rom t h e  t r u c k  samples a t  t h e  p l a n t  f o r  s t a b i l i t y ,  f l o w ,  
e t c .  

One d e n s i t y  sample should be taken on a l o n g i t u d i n a l  j o i n t  

The l o c a t i o n  o f  sampl ing should be randomly se lec ted  by 
t he  use o f  random number t a b l e s  as l i s t e d  i n  t h e  Aspha l t  
I n s t i t u t e  Manual Se r i es  No. 11 (MS-11) o f  January 1973 

Compaction o f  a t  l e a s t  98% o f  t h e  d e n s i t y  ob ta i ned  i n  t h e  
l a b o r a t o r y  should be r e q u i r e d  

Temperature t e s t s  

Each d e n s i t y  sample should be checked and recorded  f o r  proper  th ickness .  

1. Each t r u c k  shou ld  be checked and recorded  a t  t h e  p l a n t  f o r  
p roper  m ix  temperature o f  325 degrees F. P l a n t  adjustments 
should be made t o  c o r r e c t  f o r  v a r i a t i o n .  

2. Mixes produced i n  excess o f  350 degrees F should be r e j e c t e d .  

3. Mix temperatures a t  t ime  o f  placement i n  t h e  f i e l d  should be 
taken and recorded  f o r  each t r u c k  



4. Tes t  sec t i ons  should be r u n  t o  determine t h e  optimum 
temperature f o r  p roper  compaction o f  t h e  mix. For example, 
t he  temperatures used f o r  c o n t r o l  o f  t h e  h o t  m ix  a s p h a l t i c  
o v e r l a y  o f  t h e  p r ima ry  runway a t  t h e  Naval A i r  S t a t i o n  i n  
Bermuda were as f o l l o w s :  

Breakdown R o l l i n g  - 280-290 degrees F 
Secondary R o l l i n g  - 260-275 degrees F  

The above temperatures app l y  o n l y  t o  t h e  p a r t i c u l a r  p r o j e c t  which 
was l o c a t e d  ad jacen t  t o  t h e  A t l a n t i c  Ocean where t h e  h o t  m ix  a s p h a l t i c  
pavement would coo l  r a p i d l y .  It i s  i m p o r t a n t  t h a t  a  h o t  j o i n t  be 
ma in ta ined  a t  a l l  t imes and t h e  temperature requi rements should be 
s t r i c t l y  enforced.  

Checking E leva t i ons  o f  Completed Mat 

Immediately a f t e r  r o l l i n g  ope ra t i ons  f o r  t h e  n i g h t  a r e  completed, t he  
c o n t r a c t o r ' s  f i e l d  p a r t y  should be r e q u i r e d  t o  determine t he  e l e v a t i o n s  
o f  t h e  completed mat. E leva t i ons  should be determined a t  25 '  i n t e r v a l s  
and 12.5 '  o r  2 5 '  t r a n s v e r s e l y  depending on t h e  w i d t h  o f  t h e  a s p h a l t  
spreader.  These e l e v a t i o n s  should be r e p o r t e d  t o  t h e  p r o j e c t  super in -  
tendent  so t h a t  any ad justments  i n  t h e  3/16" p e r  i n c h  o f  r o l l d o w n  assump- 
t i o n .  I t  i s  impo r tan t  t h a t  these e l e v a t i o n s  be taken  t h e  same n i g h t  and 
n o t  a t  t he  end o f  t h e  job .  They should be taken f o r  each course so 
t h a t  t h e  c o n t r a c t o r  w i l l  know a t  a l l  t imes  j u s t  how c l ose  t h e  a s p h a l t  
o v e r l a y  i s  be ing  p laced  t o  p l a n  grade. 

S t ra i gh tedge  Requirements 

The f i n i s h e d  su r f ace  o f  t h e  f i n a l  course o f  t h e  h o t  mix  a s p h a l t i c  con- 
c r e t e  o v e r l a y  shou ld  be t e s t e d  immediate ly  a f t e r  i n i t i a l  compression. 
The f i n i s h e d  su r f ace  should n o t  va ry  more than 1/4"  f o r  the  su r f ace  
course when t e s t e d  w i t h  a  16 '  s t r a i gh tedge .  

The f i n i s h e d  su r f ace  should be t e s t e d  by t h e  c o n t r a c t o r  and witnessed 
by t h e  a i r p o r t  a u t h o r i t y  r e p r e s e n t a t i v e  i n  bo th  l o n g i t u d i n a l  and t r a n s -  
verse d i r e c t i o n .  The c o n t r a c t o r  should be r e q u i r e d  t o  f u r n i s h  a  1 6 '  
r o l l i n g  s t r a i gh tedge  f o r  t e s t i n g  purposes. 

I n  t h e  l o n g i t u d i n a l  d i r e c t i o n  one pa th  i n  each l ane  should be se lec ted  
f o r  t e s t i n g .  I n  t h e  t r ansve rse  d i r e c t i o n ,  random s i t e s  should be se lec ted  
f o r  t e s t i n g .  



Opening Runway t o  A i r c r a f t  T r a f f i c  

P r i o r  t o  opening t h e  runway, the  a i r p o r t  a u t h o r i t y  rep resen ta t i ve  should 
t r a n s p o r t  t h e  s t a t i o n  manager o f  t h e  var ious  a i r l i n e s  and they should 
d r i v e  down t h e  runway t o  see t h a t  t h e  t r a n s i t i o n  i s  i n  p lace  and t h a t  
no FOD i s  on t h e  runway. Wi th t h e  s t a t i o n  managers' approval,  t h e  
a i r p o r t  a u t h o r i t y  should then adv ise  t h e  FAA c o n t r o l  tower opera tor  
t h a t  the  runway should be opened. 

I t  i s  mandatory t h a t  t h e  runway be opened a t  t h e  designated t ime w i t h o u t  
except ion.  Th is  i s  impor tan t  f o r  a i r l i n e s  f l  i g h t  schedules a re  p red i  - 
cated on opening the  runway a t  des ignated t imes. Instances have been 
repo r ted  where t h e  c o n t r a c t o r  was a l lowed t o  con t inue aspha l t  p l a c i n g  
operat ions a f t e r  t h e  t a r g e t  t ime f o r  opening t h e  runway due t o  t he  f a c t  
t h a t  a  para1 l e l  runway was a v a i l a b l e .  Th is  should. n o t  be pe rm i t t ed  
as the re  w i l l  be a  de lay  i n  a i r l i n e  opera t ions  which w i l l  cause havoc 
w i t h  t h e  f l i g h t  schedules. 

Once t h e  runway i s  opened t o  t r a f f i c ,  t he  o n l y  r e s t r i c t i v e  p r o v i s i o n  
should be t h a t  locked wheel U-turns should n o t  be pe rm i t t ed  as t h e  
t u r n i n g  movement w i l l  mark t h e  pavement w i t h  t r a c k  marks. 



APPENDIX C 

AIRPORT STUDIES 



SUMMARY OF NIGHTTIME PAVEMENT CONSTRUCTION PROCEDURES 

BALTIMORE-WASHINGTON INTERNATIONAL AIRPORT 
BALTIMORE, MARYLAND 

1. A i r p o r t  Manager: K.J. Aaronson - A d m i n i s t r a t o r  
S t a t e  A v i a t i o n  A d m i n i s t r a t i o n  

2. F a c i l i t y  Over layed: Runways 10-28, 15-33, 4-22 and assoc ia ted  
tax iways .  I n s t a l l e d  c e n t e r l i n e  l i g h t s  on Runway 10-28. Grooved 
runway; 10-28 and 15-33. 

- 

a. Work da tes  - June t o  October 1973 
b. A / E  - Beav in  Company, Ba l t imo re ,  Maryland 

3. Con t rac to r :  E. S tewar t  M i t c h e l l ,  I nc .  o f  Ba l t imo re ,  Mary land 

a. Exper ience o f  n i g h t t i m e  cons t ruc t ion - -None  on a i r p o r t s ;  
1  i m i  t e d  exper ience  on highways. 

b. M i n o r i t y  o r  o ther- -No 

4. P lans and S p e c i f i c a t i o n s :  A v a i l a b l e  a t  o f f i c e  o f  t h e  D i r e c t o r  
o f  Eng ineer ing .  

5. D e s c r i p t i o n  o f  Over lay :  Hot  m i x  a s p h a l t i c  conc re te  v a r i a b l e  dep th  
l e v e l  1  i n g  course,  2"  t o  3'' base course  and 1%" t o  2 + ' ' s u r f a c e  
course. 

6. C o n t r a c t o r ' s  o r g a n i z a t i o n :  P r o j e c t  super in tenden t  was on t h e  j o b  
a t  a l l  t imes  and was always a v a i l a b l e  

7. Hours worked, t ime  o f  year :  12 m i d n i g h t  t o  7:GO a.m. ( 2  i n t e r s e c -  
t i o n s  f o r  4 n i g h t s  o f  J u l y  25, 26, 29, and 30, 1973) A l l  o t h e r  
work was accompl ished i n  dayt ime.  . 

8. Owner's i n s p e c t i o n  o f  c o n s t r u c t i o n :  3  i n s p e c t o r s  a t  p l a n t  w i t h  1  
i n s p e c t o r  i n  f i e l d .  



9. Construction planning f o r  overlay-anticipated production: Pre- 
construction conference held. Close l iason w i t h  FAA control 
tower and a i r l i n e s  maintained before construction and da i l y  
during construction.  Early planning conferences held before 
and during design stages.  

10. Equipment: 

a .  Lighting - Owner furnished mobile l igh t ing  ( 2  u n i t s ) ;  four 
1,000 watt mercury vapor l i g h t s  - 30" high on each un i t  

b. Laydown machine - 25' wide asphal t  asphal t  spreader. Spreader 
was equipped with automatic control devices. 

c .  Plants - Contractor used two batch plants ;  one a t  Severen and 
one a t  Mi tche l lv i l l e ,  Maryland. 

d.  Grade control - Polyethylene braided 1  ine under tension s e t  
on pins w i t h  s t ee l  p la tes  s e t  50' apa r t  with intermediate 
supports. Automatic sensors on 25' wide aspha l t i c  spreaders. 

e. Rollers  - Breakdown ro l l i ng  w i t h  medium sized vibra t ing r o l l e r .  
Intermediate and f i na l  r o l l i ng  performed with large  dual drum 
r o l l e r .  Light rubber-t ired r o l l e r  used t o  seal surface.  

11 . Qua1 i t y  control : Asphal t Mix Requirements: 

a .  Mix design - 3/4" maximum s i ze  aggregate used f o r  base and 
surface 

b. Gradations - 314" 
1/2" 
318" 
No. 4 
No. 10 
No. 20 
No. 40 
No. 80 
No. 200 

c .  Extraction - Asphalt cement - 5.25% 
2 ext ract ion t e s t s  per day 
Marshall s t a b i l i t y  pats  - 3 s e t s  per night 

d. S t a b i l i t i e s -  - 1800-2500 Flow 8-16 

e .  Density - 98% plus laboratory densi ty  of same mixture 



f .  Voids - 3-5 

g. Voids f i l l e d  - 70-80 

h. F i e l d  d e n s i t y  - 98% p l u s  d e n s i t y  ob ta i ned  by n u c l e a r  t e s t i n g  

12. Grade c o n t r o l  requ i rements :  

a.  Sk i  - Used 50 '  s k i  f o r  su r f ace  course  o n l y  on bo th  s i des  of 
a s p h a l t  spreader f o r  i n i t i a l  l ane .  O the rs - sk i  and match ing shoe. 

b. Level  p a r t y  check e l e v a t i o n s  a f t e r  each course  - Yes 

c .  S t r a i gh tedge  - Sur face  course  o n l y .  10 '  l o n g  s t r a i g h t e d g e  w i t h  
a  v a r i a t i o n  n o t  t o  exceed 1 /8 " .  

13. L i g h t i n g  f i x t u r e s  (Ad jus tments ) :  

a.  C e n t e r l i n e  l i g h t s  - New f o r  f u l l  l e n g t h  runway (see comments) 

b. Edge 1  i g h t s  - L e f t  i n  p l a c e  

14. Sur face  p r e p a r a t i o n  p r i o r  t o  o v e r l a y :  

a. Rubber removed - No 

b.  P a i n t  removed - No. H i g h l y  recommended no p a i n t  and rubber  
removal .  No problems were encountered by n o t  do ing  t h i s .  

c .  J o i n t  c l e a n i n g  and f i l l i n g  w i t h  sand emuls ion m i x t u r e  - No 

d. Excess s e a l e r  removal - None 

e. "D" l i n e  c r a c k i n g  r e p a i r  - None 

f .  Spa11 r e p a i r  - None 

g. S lab  removals and rep lacements  - None 

h. Other (mudjacking, a s p h a l t  undersea1 ) - None 

i. Heater s c a r i f y i n g  - None 



15. Temporary t r a n s i t i o n  ( a t  end o f  n i g h t ' s  work ) :  

a .  Leng th  - 2% s l o p e  

b. Time f o r  removal  n e x t  n i g h t  - 30 m i n u t e s  maximum 

c.  Procedure f o r  removal  - B lade  g rade  w i t h  s c a r i f i e r .  A  t h i n  
l a y e r  of sand was used under  t r a n s i t i o n  f o r  easy remova l .  
t h e  l a s t  18"  t r a n s i t i o n  had t a c k  c o a t  a p p l i e d .  

d. S l i p  j o i n t  used - No 

e. T r a n s i t i o n  m i x  - S u r f a c e  course  P-401 m i x  was used f o r  a l l  
pav ing  i n c l u d i n g  t r a n s i t i o n s  

16. C l i m a c t i c  c o n d i t i o n s :  

a. Temperature - 50 degrees t o  7 0  degrees F. 

b. Wind - V a r i a b l e  

c.' R a i n f a l l  - Usual 

17. Shoulder  c o n s t r u c t i o n :  

a. Type - E a r t h  shou lde r  were d e l e t e d  and h o t  m i x  a s p h a l t i c  
c o n c r e t e  s h o u l d e r s  were s u b s t i t u t e d  

b. Width  - v a r i a b l e  

c .  C o n s t r u c t i o n  a l o n g  w i t h  o v e r l a y  - A f t e r  c o m p l e t i o n  o f  o v e r l a y  

d. M ix  d e s i g n  - FAA S p e c i f i c a t i o n  P-401, maximum 314" s u r f a c e  
course  m i x  used f o r  a l l  courses 

18. Groov ing o f  A s p h a l t :  

a. T y p i c a l  s e c t i o n  o f  groove - 114" by 114" by 1%" c e n t e r s .  
C o n t r a c t o r  used wet  method o f  sawing t o  keep down d u s t .  

b. How l o n g  a f t e r  o v e r l a y  was g r o o v i n g  i n i t i a t e d ? -  W i t h i n  15 days 

c .  T e s t  s e c t i o n s  - 1 0 0 '  t e s t  s e c t i o n  - 20' w ide 



d. Any p l a s t i c  f l o w  of g roov ing? -  None 

e. General a c c e p t a b i l j t y  c f  g roov ing  - Grooving was performed 
s a t i s f a c t o r i l y  t h r e e  yea rs  l a t e r  

19. M isce l laneous  Comments: A i r p o r t  a u t h o r i t i e s  r e c e i v e d  v e r y  f a -  
v o r a b l e  comments f r om  t h e  A i r l i n e s  and f r om t h e  FAA Con t ro l  
Tower C h i e f .  The j o b  was v e r y  success fu l ,  however, t h e  n i g h t  
work was f o r  i n t e r s e c t i o n s  o n l y  ( 4  n i g h t s ) .  The f i r s t  o p e r a t i o n  
on Runway 10-28 was t o  i n s t a l l  c o n d u i t  and base and e l e c t r i c a l  
connec t ions  i n  t h e  runway pavement. A 6 "  X 6"  t r e n c h  was c u t  
l o n g i t u d i n a l l y  a l ong  t h e  c e n t e r l i n e  o f  t h e  runway and t r a n s v e r s e l y  
where r e q u i r e d .  An 18" c o r e  X 12" deep was then  removed f r om t h e  
pavement on 50'  cen te r s ,  c o n d u i t  was then  p u t  i n  t h e  t r e n c h  and a  
12" by 12" base box p u t  i n  t h e  co red  ho le .  Concrete was then  
p laced  i n  t h e  v o i d  area and was b rough t  up f l u s h  w i t h  t h e  o l d  
su r face .  The bases were s e t  by i ns t r umen t  so t h e y  cou ld  be l o c a t e d  
a f t e r  o v e r l a y  was p laced.  The new c e n t e r l i n e  l i g h t s  were i n s t a l l e d  
by c o r i n g  o u t  d i r e c t l y  over  t h e  p r e v i o u s l y  p laced base boxes and 
f i l l i n g  t h e  l i g h t s  i n  p l a c e  f l u s h  w i t h  t h e  new su r f ace .  Epoxy 
s e a l i n g  compound was used t o  f i l l  i n  t he  area between t h e  l i g h t s  
and t he  new o v e r l a y .  A l l  p l a c i n g  o f  c o n d u i t  and l i g h t s  was performed 
a t  n i g h t .  



SUMMARY OF NIGHTTIME PAVEMENT CONSTRUCTION PROCEDURES 

GREATER BUFFALO INTERNATIONAL AIRPORT 
BUFFALO, NEW YORK 

1. A i r p o r t  Manager: R ichard  Rebadow, General Manager 
Niagara F r o n t i e r  T r a n s p o r t a t i o n  A u t h o r i t y  

2. Fac i  1  i ty  Overlayed: Cons t ruc t i on  o f  Rehabi 1  i t a t i o n  o f  Runway 5-23 
and connec t ing  tax iway .  L i g h t i n g  on Runway 5-23. 

a.  Work da tes  - Stage #1 - May 1975 t o  November 1975 
b. A/E - Howard, Needles, Tammen, & Bergendof f  o f  B u f f a l o ,   new York 

3. Con t rac to r :  T r i - D e l t a  C o n s t r u c t i o n  Co rpo ra t i on  o f  B u f f a l o ,  New York 

a. Exper ience on n i g h t t i m e  c o n s t r u c t i o n  - No p rev i ous  exper ience.  
Work was s a t i s f a c t o r y  a f t e r  shakedown ope ra t i ons .  Con t rac tb r  
was we1 1 -prepared t o  perform t h e  work. 

b.  M i n o r i t y  o r  o t h e r  - No 

4. P lans and S p e c i f i c a t i o n s :  A v a i l a b l e  i n  Consu l t i ng  Eng ineers '  o f f i c e  

5. D e s c r i p t i o n  o f  Over lay :  2" t o  17" h o t  m i x  a s p h a l t i c  concre te .  The 
o v e r l a y  v a r i e d  from c e n t e r  p o i n t  crown t o  t h i r d  p o i n t  crown. 

6. C o n t r a c t o r ' s  O rgan i za t i on :  P r o j e c t  manager on j o b  a t  a l l  t imes.  Was 
an o f f i c e r  o f  t h e  company. 

7. Hours worked, t ime  o f  yea r :  11:OO p.m. t o  6:00 a.m. f o r  s i x  days a  
week. Crew soon t i r e d  o f  work ing these pe r i ods .  

8. Owner's i n s p e c t i o n  o f  c o n s t r u c t i o n :  Howard, Needles, Tammen, and 
Bergendof f  p rov i ded  i n s p e c t i o n  and l a b o r a t o r y  t e s t i n g  o f  t h e  p r o j e c t .  

9. Cons t ruc t i on  p l ann ing  f o r  o v e r l a y - a n t i c i p a t e d  p roduc t i on :  P re -b id  
conference a t tended  by a l l  b idders .  P re - cons t ruc t i on  conference t o  
determine c o n t r a c t o r ' s  schedule.  There were day t o  day agreements 
on t h e  work schedules.  



10. Equipment: 

a .  Lighting - All paving machines, r o l l e r s  and d i s t r i b u t o r s  
equipped with l i g h t s ,  i n  addit ion t o  12 mobile l i g h t s  

b .  Laydown machine - 25' wide asphal t  paver 

c .  Plants - batch plant  

d .  Grade control ( type,  personnel ) - On level 1  ing course s e t  
erected s t r i n g l i n e  with pins s e t  every 25 f t .  

e .  Rollers  - Tampo vibra t ing r o l l e r s  and heavy pneumatic r o l l e r  

1 1 .  Qua1 i t y  control : Asphalt Mix Requirements: 

a .  M i x  design - FAA P-401 modified by Addendum 

b .  Gradations - 1" 
314" 
1/2" 
3/8" 
No. 4  
No. 10 
No. 40 
No. 80 
No. 200 

Mixing Temperature - 285 degrees F. 
Mixing Temperature Range - 270 t o  300 degrees F 
Asphalt Grade - AC-10 
Asphalt Cement - 5.0 

c .  Extraction - Two extract ion t e s t s  per day 
Three Marshall densi ty  t e s t s  per day 

d .  S t a b i l i t i e s  - 1800+ 

e .  Density - 98% o f  laboratory densi ty  of same mixture 

f .  Voids - 3-5 

g .  Voids f i l l e d  - 70-80 

h .  Field densi ty  - Around 98% of laboratory densi ty  



12. Grade c o n t r o l  requ i rements :  

a.  S k i  - On a l l  courses excep t  l e v e l l i n g  course  

b. E rec ted  s t r i n g l i n e  - On l e v e l l i n g  course  o n l y  

c .  Leve l  p a r t y  check e l e v a t i o n s  a f t e r  each course - Yes 

d. S t r a i g h t e d g e  - W i l l  be per formed under f i n a l  Stage I 1  

e. F i n a l  grades - No. Stage I 1  w i l l  c o n s t r u c t  o v e r l a y  t o  f i n a l  
grades. 

13. L i g h t i n g  f i x t u r e s  (Ad jus tments ) :  

a.  C e n t e r l i n e  l i g h t s  - Prov ided  new c e n t e r l i n e  and touchdown 
zone l i g h t s  

b. Edge l i g h t s  - Replaced e x i s t i n g  edge l i g h t s  

14. Surface p r e p a r a t i o n  p r i o r  t o  o v e r l a y :  

a .  Rubber removal - Removed by water  j e t .  There was some q u e s t i o n  
whether t h i  s  was necessary.  

b. P a i n t  removal  - Sand-b las ted.  Water j e t  would n o t  s a t i s f a c t o r i l y  
remove p a i n t .  

c .  J o i n t  c l e a n i n g  and f i l l i n g  w i t h  sand emuls ion m i x t u r e  - No 

d.  Excess s e a l e r  removal - Removed a  v e r y  l i m i t e d  amount 

e. D - l i n e  c r a c k i n g  r e p a i r  ( t y p e )  - No 

f .  Spa1 1  r e p a i r  ( t y p e )  - Very 1  i m i t e d  

g. S l a b  removals  and rep lacements  - None on runway 

h. Other (mudjacking,  a s p h a l t  u n d e r s e a l )  - None 

i . Heater  s c a r i f y i n g  - None 

Temporary t r a n s i t i o n  ( a t  end o f  n i g h t ' s  work ) :  

a. Length - The t r a n s i t i o n  was c o n s t r u c t e d  w i t h  2 0 : l  s l o p e  and 
was b u i l t  by  l o w e r i n g  t h e  screed f o r  t h e  r e q u i r e d  l e n g t h  



b .  Time f o r  removal nex t  n i g h t  - Approximately 1  hour 

c .  Procedure f o r  removal - Blade q r ade r  and f r o n t  end l o a d e r  

d .  S l i p  j o i n t  used - No 

e .  T r a n s i t i o n  mix - Used r e g u l a r  s u r f a c e  cou r se  mix f o r  con- 
s t r u c t i n g  t r a n s i t i o n  

17.  Cl imac t ic  c o n d i t i o n s :  . -- 

a .  Temperature - 75 - 90 deg ree s  F 

b. Wind - Var i ab l e  

c .  Ra in f a l l  - Usual 

18.  Shoulder  Cons t ruc t i on :  

a .  Type - 2"  H o t  Mix Aspha l t i c  Concrete  
6"  t o  24" t ape r ed  f l e x i b l e  base 

b. Width - 2 5 '  

c .  Constructed a long  wi th  ove r l ay  - c o n s t r u c t e d  a f t e r  o v e r l a y  
was f i n i s h e d  

d .  Mix de s ign  - F A A  S p e c i f i c a t i o n  P-401 

19. G r o o v i n g o f  Aspha l t :  

a .  Typical  s e c t i o n  of groove - No 

b .  How long a f t e r  ove r l ay  was grooving i n i t i a t e d  - N / A  

c .  T e s t  s e c t i o n s  - N / A  

d .  Any p l a s t i c  f l ow  of grooving - N/A-  

e .  General a c c e p t a b i l i t y  of grooving - N / A  

20.  Miscel laneous Comments: 

The A i r p o r t  Au tho r i t y  r e ce ived  f a v o r a b l e  comments from p i l o t s  
on t h e  smoothness of t h e  o v e r l a y .  



SUMMARY OF NIGHTTIME PAVEMENT CONSTRUCTION PROCEDURES 

DALLAS LOVE FIELD 
DALLAS, TEXAS 

1 .  Airpor t  Manager: Howard Megredy 

2 .  F a c i l i t y  Overlayed: Runway13L-31R (7 ,750X 1 5 0 f t . )  

a .  Work d a t e s  - November 1 ,  1969 t o  January 29, 1970 
b. A / E  - For res t  & Cotton, Inc.  of Dal las ,  Texas 

3.  Contractor:  H .  B .  Zachary Company of San Antonio, Texas 

a .  Experience on night t ime cons t ruc t ion  - None 
b.  Minority o r  o the r  - No, but Contractor  used pr imar i ly  Mexican- 

American personnel who were e x c e l l e n t  workers 

4.  Plans and Spec i f i ca t ions :  Available i n  t he  o f f i c e  of t h e  Director  
of A i rpor t s ,  Dallas  Love F i e l d ,  Dal las ,  Texas 

5. Descript ion of overlay:  Approximately 17" over lay  with hot mix 
a s p h a l t i c  concre te  f o r  length of runway. Had t o  bui ld up overruns 
with t h e  same type ma te r i a l .  

6. Contractor ' s o rgan iza t ion :  Contractor  had good organiza t ion  which was 
very experienced i n  placing the  ho, mix a s p h a l t i c  concre te  overlay.  
P ro jec t  super in tendent  was very capable.  

7. Hours worked, time of year:  10:OO p.m. t o  7:00 a.m. s i x  days a week 

8. Owner's inspec t ion  of cons t ruc t ion  ( p l a n t ,  l ab ,  laydown): For re s t  
and Cotton, Inc. inspected t h e  over lay  work. National Soi l  Serv ices  
provided 1 abora tory  c o n t r o l .  ~ e s t i n ~ -  1 a b o r a t o r i e s  had f i e l d  labora tory  
s e t  up a t  batch p l a n t .  

9. Construction planning f o r  over lay-ant ic ipa ted  production: Pre-construc- 
t i on  conference. Daily conferences concerning t h e  work. 



10. Equipment: 

a .  L i g h t i n g  - Prov ided 4-1,000 w a t t  mercury vapor l i g h t i n g  u n i t s  
as needed 

b. Laydown machine - 25'  wide a s p h a l t  spreader f o r  h o t  m ix  a s p h a l t i c  
concre te  base and 12.5' spreader f o r  h o t  m ix  a s p h a l t i c  conc re te  
su r f ace  course 

c .  P l a n t s  - Two ba tch  p l a n t s  

d .  Grade c o n t r o l  ( t ype ,  personnel ) - Used b lade  grader  f o r  l e v e l  1 i n g  
course, s e t  e rec ted  s t r i n g l i n e  f o r  i n t e r m e d i a t e  courses and f o r  
su r f ace  course. Runway was c losed  f o r  p l a c i n g  o f  t h e  l e v e l l i n g  
course 

e. R o l l e r s  - Con t rac to r  used v i b r a t i n g  r o l l e r  f o r  compaction. Made 
some use of pneumatic t i r e d  r o l l e r  

11 . Qua1 i ty  c o n t r o l  : Asphal t Mix Requirements: 

a. Mix  des ign  - FAA P-201 FAA P-401 

b. Gradat ions - 1%'' 100 1 "  100 
1 "  86,-100 3/4"  82-1 00 
3/4" 68-92 1 /2 "  70-90 
1 /2 "  55-84 3/8" 60-82 
3/8"  46-76 NO. 4 42 -7 0 
NO. 4 32-64 NO. 10 30-60 
NO. 10 '20-50 NO. 40 15-40 
NO. 40 8-.30 NO. 80 8-26 
NO. 80 4-19 NO. 200 3-8 
NO. 200 3-8 

c.  E x t r a c t i o n  - Marsha l l  t e s t s  as per  ASTM D 1559 

d. S t a b i l i t i e s  - 1800+ 

e. Dens i t y  - 98% o f  l a b o r a t o r y  d e n s i t y  o f  same m i x t u r e  

f .  Voids - P-201--3-8 P-401--3-5 

g. Voids f i l l e d  - P-201--60-70 P-401--70-80 

h. F i e l d  d e n s i t y  - Around 98% d e n s i t y  



1 2 .  Grade c o n t r o l  requ i rements  : 

a. Sk i  - N o  

b. Erected s t r i n g l i n e  - s e t  e rec ted  s t r i n g l i n e  

c .  Leve l  p a r t y  check e l e v a t i o n s  a f t e r  each course - Yes 

d. S t r a i gh tedge  - Yes 

e. F i n a l  grades - determined by c o n s u l t i n g  eng ineer  

13. L i g h t i n g  f i x t u r e s  (ad jus tments ) :  

a.  C e n t e r l i n e  l i g h t s  - p rov i ded  new c e n t e r l i n e  l i g h t s  

b. Edge l i g h t s  - Raised e l e v a t i o n  o f  edge l i g h t s  

14. Sur face p r e p a r a t i o n  p r i o r  t o  o v e r l a y :  

a .  Rubber removal - None 

b. P a i n t  removal - None 

c. J o i n t  c l e a n i n g  and f i l l i n g  w i t h  sand emuls ion m i x t u r e  - None 

d. D-1 i n e  c r a c k i n g  r e p a i r  ( t y p e )  - N/A 

e. Spa11 r e p a i r  ( t y p e )  - N/A 

f .  Excess s e a l e r  removal - N/A 

g. S lab removals & replacements - N/A 

h. Other  (mudjacking, a s p h a l t  undersea l )  - None 

i . Heater s c a r i f y i n g  - None 

15. Temporary t r a n s i t i o n  ( a t  end o f  n i g h t ' s  work ) :  

a. Length - Approx imate ly  20 f t .  

b. Time f o r  removal n e x t  n i g h t  - 30 minutes 



c .  Procedure f o r  removal - Blade g rader  and f r o n t  end l oade r  

d. S l i p  j o i n t  used - No 

e. T r a n s i t i o n  mix - used same mix as used f o r  t h e  o v e r l a y  t h a t  
p a r t i c u l a r  n i g h t  

16. C l i m a c t i c  c o n d i t i o n s :  

a -  Temperature - 49 degrees t o  82 degrees 

b. Wind - V a r i a b l e  

c .  R a i n f a l l  - Usual 

17. Shoulder Cons t ruc t i on :  

a. Type - Ea r th  

b. Width - V a r i a b l e  

c.  Const ructed a long  w i t h  o v e r l a y  - Yes 

d. Mix  des ign  - N/A 

18. Groovina o f  A s ~ h a l t :  

a. Typ i ca l  s e c t i o n  o f  groove - %" by +" by 1%" c e n t e r  t o  cen te r  

b. How l o n g  a f t e r  o v e r l a y  was g roov ing  i n i t i a t e d ?  - Cont rac to r  
s t a r t e d  work on November 12, 1970 and completed work on 
December 31 , 1970. 

c .  Tes t  s e c t i o n s  - None 

d. Any p l a s t i c  f l o w  o f  g roov ing  - Some p l a s t i c  f l o w  a t  tax iway  
ent rances t o  runway 

e. General a c c e p t a b i l i t y  o f  g roov ing  - A i r p o r t  d i r e c t o r  was pleased 
w i t h  t h e  g roov ing  ope ra t i ons  a f t e r  be ing  i n t e r v i e w e d  i n  November, 
1976 



19. M isce l laneous  Comments: There was some p l a s t i c  f l o w  o f  the  
g roov ing  a t  tax iway  connec t ions  t o  t h e  runway. Runway o v e r l a y  
i n v o l v e d  approx imate ly  140,266 tons o f  h o t  m ix  a s p h a l t i c  concre te  
base and approx imate ly  41,764 tons  o f  h o t  m ix  asphal t i c  concre te  
su r f ace  course.  The p a r a l l e l  runway 13L-31R was c l osed  f rom Nov. 
1  t o  Nov. 5, 1969 t o  a1 low f o r  t h e  dayt ime p l a c i n g  o f  t h e  l e v e l  1  i n g  
course which v a r i e d  f rom 2 t o  9  inches.  The runway was a1 so 
c l osed  f o r  5  days a t  end o f  p r o j e c t  t o  a l l o w  f o r  p l a c i n g  o f  t h e  
su r f ace  course. Con t rac to r  p laced  approx imate 3"  t o  3 314" of 
i n t e r m e d i a t e  course  (P-201) per  n i  gh t .  Con t rac to r  performed t h e  
g roov ing  ope ra t i ons  a t  n i g h t  f rom 10:30 p.m. t o  6:00 a.m. Grooving 
q u a n t i t y  was 975,350 S.F.  a t  0.07225 per  square f o o t .  Width o f  
grooved areas was 130'  l e a v i n g  10 '  on each s i d e  o f  t h e  runway 
f o r  passage o f  equipment. 



SUMMARY OF NIGHTTIME PAVEMENT CONSTRUCTION PROCEDURES 

ADAMS FIELD 
LITTLE ROCK, ARKANSAS 

1. A i r p o r t  Manager: R. M. Cr i sp ,  S r .  

2. F a c i l i t y  Overlayed: Runway 4-22 Strengthened and Related E lec -  
t r i c a l  Work - FAA P r o j e c t  9-03-01719 

a. Work da tes  - August 22 t o  October 30, 1968 
b. A/E - Garver and Garver, I nc .  o f  L i t t l e  Rock ( P r i n .  Roy Grimes) 

3. Con t rac to r :  Ben Hogan o f  L i t t l e  Rock 

a. Exper ience on n i g h t t i m e  c o n s t r u c t i o n  - None 
b. M i n o r i t y  o r  o t h e r  - No 

4. P lans and S p e c i f i c a t i o n s :  Furn ished by Garver & Garver, Consu l t i ng  
Engineers f o r  t h e  City o f  L i t t l e  Rock 

5. D e s c r i p t i o n  o f  o v e r l a y  (runway, e t c ) :  2"  l e v e l l i n g  course i n  c r i t i c a l  
areas, 6'' t o  7 "  t o t a l  o v e r l a y  th ickness ,  c e n t e r  100'  1.33% t ransverse  
slope, o u t s i d e  25'  1.67% t ransve rse  s lope  

6. C o n t r a c t o r ' s  o r g a n i z a t i o n :  P r o j e c t  super in tendent  f u l l  t ime.  Con- 
t r a c t o r  had good o rgan i  za t i on .  

7. Hours worked, t ime  o f  yea r :  11:OO p.m. t o  6:00 a.m. seven days 
a  week. Con t rac to r  l a t e r  changed t o  s i x  days t o  e l i m i n a t e  work ing 
on Saturday n i g h t .  

8. Owner's s u p e r v i s i o n  o f  c o n s t r u c t i o n  ( p l a n t ,  l ab ,  laydown):  Garver 
and Garver,  I nc .  Consu l t i ng  Engineers inspec ted  t h e  p r o j e c t .  F u l l -  
t ime  i n s p e c t i o n  was p rov ided .  P r o j e c t  Ehgineer f o r  t h e  A / E  made on- 
the-spo t  d e c i s i o n s  as t o  t h e  e x t e n t  o f  r e p a i r  areas. V i sua l  inspec-  
t i o n  was made on o v e r l a y  each morning p r i o r  t o  opening t o  a i r c r a f t  
t r a f f i c .  Norve-1 - P l o w a n  Labo ra to r i es ,  I n c .  p rov ided  t e s t i n g  serv ices .  

9. Cons t ruc t i on  p l ann ing  f o r  o v e r l a y - a n t i c i p a t e d  p roduc t ion :  D a i l y  
meet ing s e t  up a t  4:00 p.m. t o  d i scuss  n i g h t t i m e  ope ra t i ons .  



10. Equipment: 

a. L i g h t i n g  - L i g h t s  p rov ided  on a l l  r o l l e r s  and a s p h a l t  spreader.  
Cont rac to r  u t i l i z e d  two mob i l e  1 i g h t i n g  u n i t s .  

b. Laydown machine - 12.5' wide a s p h a l t  spreader w i t h  e l e c t r o n i c  
c o n t r o l  

c.  P l a n t s  - Batch t ype  p l a n t  

d. Grade c o n t r o l  ( t ype ,  personnel ) - Used f i e l d  p a r t y  t o  s e t  
e rec ted  s t r i n g l i n e  f o r  l e v e l l i n g  course. Used 30 '  s k i  and 
match ing shoe on o t h e r  courses. 

e. R o l l e r s  - Used tandem r o l l e r  f o r  breakdown r o l l i n g .  Heavy 
d u t y  pneumatic r o l l e r s  used f o r  breakdown and tandem r o l l e r  
used f o r  f i n a l  r o l l i n g .  

11. Q u a l i t y  c o n t r o l :  Aspha l t  Mix  Requirements: 

a. Mix Design - P-401 Bi tuminous Sur face Course 

b. Gradat ions - Type B Type C 

314" 
1 /2 "  
3/8" 
No. 4 
No. 10 
No. 40 
No. 80 
No. 200 

1/2" 100 
3/8" 82-1 00 
NO. 4 56-88 
NO. 10 40-75 
NO. 40 19-48 
NO. 80  10-32 
No. 200 4-9 

c.  E x t r a c t i o n  - Tests-Marshal l  s t a b i l i t y  t e s t s  accord ing  t o  
ASTM D 1559 

d. S t a b i l i t i e s  - 1800 Min. F l  ow 8-1 6 

e. Dens i t y  - 98% o f  l a b o r a t o r y  d e n s i t y  o f  same m i x t u r e  

f. Voids 3-5 

g. Voids f i l l e d  - 75-85 

h. F i e l d  d e n s i t y  - Averaged around 98% 



12. Grade c o n t r o l  requi rements:  

a: Sk i  - Used on a l l  b u t  l e v e l l i n g  courses 

b. Erected s t r i n g l i n e  - Used e rec ted  s t r i n g l i n e  on l e v e l l i n g  
courses 

c. Level  p a r t y  check e l e v a t i o n s  a f t e r  each course - Checked 
e l e v a t i o n  o f  1  eve1 1  i n g  course 

d. S t ra i gh tedge  - 16 '  s t r a i g h t e d g e  w i t h  114" d e v i a t i o n  

e. F i n a l  grades - Check f i n a l  grades o n l y  a t  i n t e r s e c t i o n  on 
25 '  cen te r s  

13. L i g h t i n g  f i x t u r e s  (Adjustments) :  

a. C e n t e r l i n e  l i g h t s  - None 

b. Edge l i g h t s  - Ad jus ted  l a t e r  under another  c o n t r a c t o r  

14. Sur face p r e p a r a t i o n  p r i o r  t o  ove r l ay :  

a. Rubber removal - None, Consu l t i ng  Engineer d i d  n o t  recommend 
removal o f  rubber  

b. P a i n t  removal - None 

c.  J o i n t  c l e a n i n g  and f i l l i n g  w i t h  sand emuls ion m ix tu re ,  e t c . -  
Some c leaned and f i l l e d  w i t h  sand a s p h a l t  m i x t u r e  

d. Excess sea le r  removal - None 

e. D - l i n e  c r a c k i n g  r e p a i r  ( t y p e )  - None 

f .  Spa11 r e p a i r  - None 

g. S lab  removals and replacements - Replaced f a i l e d  a s p h a l t  w i t h  
h o t  m ix  a s p h a l t  conc re te  base i n  3  l i f t s  ( 1 s t  l i f t  - 6 "  comp) 
( o t h e r  l i f t s  were 2-3 i n c h  comp. l i f t s .  Specia l  g r a d a t i o n  
used. (See comments) 

h. Other (mudjacking, a s p h a l t  undersea l )  - None 

i. S c a r i f y i n g  - None 



15. Temporary t r a n s i t i o n  ( a t  end o f  n i g h t ' s  work) :  

a. Length - 12.5'  l o n g  made w i t h  t r ansve rse  pass o f  a s p h a l t  spreader 

b. Time f o r  removal n e x t  n i g h t  - Not removed 

c .  Procedure f o r  removal - T r a n s i t i o n  l e f t  i n  p l ace  

d. S l i p  j o i n t  used - Yes 

e. T r a n s i t i o n  mix  - No s p e c i a l  m i x  used. Used same mix  as su r f ace  
course. Large aggregate raked  o u t  o f  f e a t h e r  edges. 

16. C l  i m a c t i c  c o n d i t i o n s :  

a. Temperature - 42 degrees - 86 degrees 

b. Wind - V a r i a b l e  

c .  R a i n f a l l  - Usual 

17. Shoulder Cons t ruc t i on :  

a. Type - None 

b. Width - N/A 

c .  Const ructed a l ong  w i t h  o v e r l a y  - N/A 

d. Mix  des ign  - N/A 

18. Groov ing o f  Aspha l t :  

a. Typ i ca l  s e c t i o n  o f  groove - None 

b. How l o n g  a f t e r  o v e r l a y  was g roov ing  i n i t i a t e d  - N/A 

c .  Tes t  s e c t i o n s  - N/A 

d. Any p l a s t i c  f l o w  o f  g roov ing  - N/A 

e. General a c c e p t a b i l i t y  o f  g roov ing  - N/A 



19. M isce l laneous  Comments: Con t rac to r  was p a i d  by t h e  day f o r  
suspension t ime; i n  t h e  event  t h e  n i q h t ' s  work was suspended 
a f t e r  r e p o r t i n g  f o r  work. The c o n t r a c t o r ' s  b i d  p r i c e  on t h i s  
i tem was $100 which appears t o  be a token b id .  Standby t i m e  
was a l s o  i nc l uded  i n  t h e  c o n t r a c t o r s  b i d  which was b i d  a t  $75 
per  hour.  Consu l t i ng  Engineers pleased w i t h  o v e r l a y  c o n s t r u c t i o n  
by Ben Hogan, Con t rac to r .  Est imated n i g h t t i m e  c o n s t r u c t i o n  was 
approx imate ly  10% more than  dayt ime work. 

Gradat ion f o r  t h e  h o t  m ix  a s p h a l t i c  concre te  f o r  t h e  pavement 
r e p a i r  areas:  

Aspha l t  Pene t ra t i on  85 - 100 
Aspha l t  Content  3% - 5% 

Aggregate 

T o t a l  Reta ined on 1%" s i eve  - 0% 
T o t a l  Reta ined on 3/4" s i e v e  - 10% t o  50% 
T o t a l  Reta ined on No. 4  s i e v e  - 50% t o  75% 
Passing No. 40 s i eve  - 10% t o  30% 
Passing No. 200 s i eve  - 3% t o  10% 



SUMMARY OF NIGHTTIME PAVEMENT CONSTRUCTION PROCEDURES 

NORFOLK INTERNATIONAL AIRPORT 
NORFOLK, VIRGINIA 

1 .  A i r p o r t  Manager: C. P. Mangum, J r .  

2. F a c i l i t y  Over layed:  Runway 5-23 and P a r a l l e l  Taxiway 

a .  Work d a t e s  - August  15 t o  October 15, 1972 
b. A/E - Burke A s s o c i a t e s  o f  P a r k r i d g e ,  I l l i n o i s  

3. C o n t r a c t o r :  B i r s c h  C o n s t r u c t i o n  Company o f  N o r f o l k ,  V i r g i n i a  

a .  Exper ience  on n i g h t t i m e  c o n s t r u c t i o n  - None 
b. M i n o r i t y  o r  o t h e r  - No 

4. P lans  and S p e c i f i c a t i o n s :  A v a i l a b l e  a t  a i r p o r t  manager 's o f f i c e  

5. D e s c r i p t i o n  o f  o v e r l a y  (runway, e t c ) :  2" t o  3"  l e v e l l i n g  c o u r s e  
and 2"  s u r f a c e  course.  

6. C o n t r a c t o r ' s  o r g a n i z a t i o n :  P r o j e c t  s u p e r i n t e n d e n t  and compl e t e  
p a v i n g  crew. I t  was r e p o r t e d  t h a t  t h e  pav ing  c rew was n o t  f a v o r a b l e  
t o  n i g h t t i m e  work. 

7. Hours worked, t i m e  o f  y e a r :  11:OO p.m. t o  7 :00 a.m. f o r  s i x  n i g h t s  
a  week 

8. Owner 's i n s p e c t i o n  o f  c o n s t r u c t i o n :  Q u a l i t y  c o n t r o l  by Law Eng ineer ing  
Company employed by A i r p o r t  A u t h o r i t y .  I n s p e c t o r s  i n  f i e l d  and a t  
p l a n t .  T e s t i n g  l a b o r a t o r y  s e t  up a t  p l a n t .  

9. C o n s t r u c t i o n  p l a n n i n g  f o r  o v e r l a y - a n t i c i p a t e d  p r o d u c t i o n :  P re -des ign  
and p r e - c o n s t r u c t i o n  mee t ings  w i t h  owner, A/Ey a i r l i n e s  and FAA 
c o n t r o l  tower  pe rsonne l .  

10. Equipment: 

a. L i g h t i n g  - A l l  moving mach ine ry  equipped w i t h  l i g h t s .  

b. Laydown machine - 12 .5 '  w ide a s p h a l t  spreader  

c .  P l a n t s  - 1  p l a n t  





d. S t r a i g h t e d g e  - 16" s t r a i g h t e d g e  (1 14" d e v i a t i o n )  

e. F i n a l  grades - C o n t r a c t o r  r a n  l e v e l s  on f i n a l  grades. D i f f i c u l t  
t o  c o n s t r u c t  due t o  v a r i a b l e  s lopes.  

13. L i g h t i n g  f i x t u r e s  (ad jus tments )  : 

a .  C e n t e r l i n e  l i g h t s  - None 

b. Edge l i g h t s  - No. Ad jus ted  t h r e s h h o l d  l i g h t s .  

14. Sur face  p r e p a r a t i o n  p r i o r  t o  o v e r l a y :  

a. Rubber removal - None 

b. P a i n t  removal - None 

c .  J o i n t  c l e a n i n g  and f i l l i n g  w i t h  sand emuls ion m i x t u r e ,  e t c .  - 
Minor  c r a c k  s e a l i n g  

d. Excess s e a l e r  removal - None 

e. D - l i n e  c r a c k i n g  r e p a i r  ( t y p e )  - None 

f .  Spa11 r e p a i r  ( t y p e )  - None 

g. Other  (mudjacking,  a s p h a l t  u n d e r s e a l )  - None 

h. S lab  removals  and rep lacements  - None 

i. Heater  s c a r i f y i n g  - None 

15. Temporary t r a n s i t i o n  ( a t  end of n i q h t ' s  work ) :  

a.  Length - T r a n s i t i o n  b u i l t  on 0.50% grade. Approximate d i s t a n c e  
25 f e e t  t o  35 f e e t .  

b. Time f o r  removal  n e x t  n i g h t  - Between one and two hours 

c .  Procedure f o r  removal - B lade 

d.  S l i p  j o i n t  used - No 

e. T r a n s i t i o n  m i x  - Used t h e  same m i x  as was used f o r  o v e r l a y  



16. C l i m a c t i c  c o n d i t i o n s :  Temperatures were 66 t o  8 0  degrees F .  

17. Shoulder  c o n s t r u c t i o n :  

a.  Type - E a r t h  

b. Width  - v a r i e d  

c .  Cons t ruc ted  a l o n g  w i t h  o v e r l a y  - No. 

d.  Mix  d e s i g n  - N/A 

18. Groov ing o f  a s p h a l t :  

a.  T y p i c a l  s e c t i o n  o f  groove - None 

b.  How l o n g  a f t e r  o v e r l a y  was g r o o v i n g  i n i t i a t e d  - N/A 

c .  T e s t  s e c t i o n s  - N/A 

d .  Any p l a s t i c  f l o w  o f  g r o o v i n g  - N/A 

e.  General a c c e p t a b i l  i t y  o f  g r o o v i n g  - N/A 

19. M i s c e l l a n e o u s  Comments: C o n t r a c t o r  had d i f f i c u l t y  i n  p l a c i n g  t h e  
a s p h a l t i c  c o n c r e t e  base c o u r s e  due t o  warped grades and v a r i a b l e  
t h i c k n e s s .  S p e c i a l  m ix  was n o t  used f o r  t h i n  s e c t i o n s .  V a r i a b l e  
crown s lopes  were des igned  t o  save money on h o t  m i x  a s p h a l t i c  
conc re te ,  however, t h i s  c r e a t e d  c o n s t r u c t i o n  problems f o r  t h e  Con- 
t r a c t o r .  Used two m o b i l e  w i t h  12 f l o o d  l i g h t s .  T h i s  was u n s a t i s -  
f a c t o r y  and was i n c r e a s e d  t o  17 f l o o d  l i g h t s  due t o  r e s u r f a c i n g  
r u n s  o f  1,000 f e e t .  There appeared t o  be no c l e a r  c u t  a u t h o r i t y  
i n  t h e  f i e l d  t o  make d e c i s i o n s  f o r  t h e  A i r p o r t  A u t h o r i t y .  Need one 
man t o  c o n t r o l  t h e  p r o j e c t  w i t h  t h e  a b i l i t y  t o  make ready  d e c i s i o n s  
and make them s t i c k .  C o n t r a c t o r  s t a r t e d  o u t  u s i n g  P-201 A s p h a l t  
Base Course f o r  l e v e l l i n g  a f t e r  he had d i f f i c u l t y  i n  laydown due t o  
l a r g e  aggrega te  i n  t h i n  l a y e r s .  P-401 A s p h a l t  Surface Course was 
used t h e r e a f t e r  . 



SUMMARY OF NIGHTTIME PAVEMENT CONSTRUCTION PROCEDURES 

SHREVEPORT MUNICIPAL AIRPORT 
SHREVEPORT, LOUISIANA 

A i  r p o r t  Manager: John A. A l f o r d ,  D i r e c t o r  o f  A i r p o r t s  

F a c i l i t y  Over layed:  Runway 13-31 (7300 '  X 2 0 0 ' )  

a. Work d a t e s  - Sept.  24, 1972 t o  A p r i l  1973 
b. A/E - A i l l e t  Fenner, J o l l y  & McCle l land,  I n c .  

Shrevepor t ,  L o u i s i a n a  

C o n t r a c t o r :  Ray Cook & Sons, B o s s i e r  C i t y ,  L o u i s i a n a  

a. Exper ience on n i g h t t i m e  c o n s t r u c t i o n  - C o n t r a c t o r  had no 
p r e v i o u s  e x p e r i  ence 

b. M i n o r i t y  o r  o t h e r  - No 

Plans and S p e c i f i c a t i o n s :  A v a i l a b l e  a t  t h e  e n g i n e e r ' s  o f f i c e  

D e s c r i p t i o n  o f  o v e r l a y :  6 "  h o t  m ix  a s p h a l t i c  c o n c r e t e  o v e r l a y  
w i t h  1% t r a n s v e r s e  s l o p e  excep t  2 4 ' - 9 "  o u t s i d e  l a n e s  which were 
1 .5% t r a n s v e r s e  s l o p e . '  o v e r l a y  p l a c e d  i n  3  l i f t s  (1%" t o  2" t o p  
l i f t )  

C o n t r a c t o r ' s  o r g a n i z a t i o n :  P r o j e c t  s u p e r i n t e n d e n t  on j o b  was 
W i l l a r d  Cook, one o f  t h e  owners. C o n t r a c t o r  was w e l l  o rgan ized .  

Hours worked, t i m e  o f  y e a r :  1:00 a.m. t o  6 :00 a.m. - Monday 
th rough  F r i d a y  

Owner's i n s p e c t i o n  o f  c o n s t r u c t i o n  ( p l a n t ,  l a b ,  laydown) :  A i l l e t ,  
Fenner, J o l l y ,  & McCle l land ,  C o n s u l t i n g  Engineers  i n s p e c t e d  con- 
s t r u c t i o n .  Barrow-Agee p r o v i d e d  t e s t i n g  s e r v i c e s .  O r g a n i z a t i o n  
c o n s i s t e d  o f  one p r o j e c t  i n s p e c t o r  and one l a b o r a t o r y  man. P r i n -  
c i p a l  f rom C o n s u l t i n g  Engineers  was on j o b  a t  s t a r t  o f  work and 
made p e r i o d i c  v i s i t s  d u r i n g  c o n s t r u c t i o n .  



9. C o n s t r u c t i o n  p l a n n i n g  f o r  o v e r l a y - a n t i c i p a t e d  p r o d u c t i o n :  P r e - b i d  
con fe rence  and p r e - c o n s t r u c t i o n  con fe renc  

10. Equipment: 

a.  L i g h t i n g  - L i g h t s  on equipment,  p o r t a b l e  l i g h t s  used. 4 - 
1,000 w a t t  l i g h t s  p e r  u n i t .  

b. Laydown machine - 1 2 . 5 '  wide a s p h a l t  spreader  

c .  P l a n t s  - b a t c h  p l a n t  

d. Grade c o n t r o l  ( t y p e ,  personnel  ) - C o n s u l t i n g  eng ineer  f u r -  
n i s h e d  4  man f i e l d  p a r t y .  Se t  grades i n  day t ime .  

e .  R o l l e r s  - Breakdown r o l l i n g  done w i t h  v i b r a t i n g  r o l l e r ,  a l s o  
used pneulr iat ic r o l  l e r .  Used tandem r o l  l e r  f o r  f i n a !  f i n i s h i n g .  

11. Q u a l i t y  C o n t r o l :  A s p h a l t  M ix  Requirements:  

a. M ix  d e s i g n  - P-401 B i tuminous  Sur face  Course 

b. Grada t ions  - Type B  

3/ 4"  
1 / 2 "  
3 /8"  
No. 4 
No. 10 
No. 40 
No. 80 
No. 200 

c .  E x t r a c t i o n  - M a r s h a l l  s t a b i l i t y  t e s t s  a c c o r d i n g  t o  ASTM D 1559 

d. S t a b i l i t i e s  - 1800 Min.  Flow - 8-16 

e .  D e n s i t y  - 98, o f  l a b o r a t o r y  d e n s i t y  o f  same m i x t u r e  

f .  Voids - 3-5  

q .  Voids f i l l e d  - 75-85 

h.  F i e l d  d e n s i t y  - averaged a p p r o x i m a t e l y  98:; 



12. Grade c o n t r o l  r e q u i  rements : 

a .  S k i  - None 

b. E r e c t e d  s t r i n g l i n e  - e r e c t e d  on s u p p o r t s  spaced on 25 '  c e n t e r s  

c .  Leve l  p a r t y  check e l e v a t i o n s  a f t e r  cou rse  - checked each course,  
A/E s e t  grades 

d. S t r a i g h t e d g e  - No 

e .  F i n a l  grades - "As b u i l t "  grades de te rm ined  by  r o d  & l e v e l  
su rvey  

13. L i g h t i n g  f i x t u r e s  ( a d j u s t m e n t s )  : 

a. C e n t e r l i n e  l i g h t s  - None 

b. Edge l i g h t s  - A d j u s t e d  t o  new e l e v a t i o n  

14. S u r f a c e  p r e p a r a t i o n  p r i o r  t o  o v e r l a y :  

a.  Rubber removal  - None 

b. P a i n t  removal  - None 

c .  J o i n t  c l e a n i n g  and f i l l i n g  w i t h  sand emu ls ion  m i x t u r e  - None 

d. Excess s e a l e r  removal  - Excess s e a l i n g  m a t e r i a l  was removed 

e. D - l i n e  c r a c k i n g  r e p a i r  ( t y p e )  - None 

f .  Spa11 r e p a i r  ( t y p e )  - None 

g. S l a b  removals  & rep lacements  - 21-12.5 '  by 1 5 '  o l d  8"  P . C . C .  
s l a b s  removed i n c l u d i n g  4" o f  base and r e p l a c e d  w i t h  12" o f  
h o t  m ix  a s p h a l t i c  c o n c r e t e .  No subgrade compact ion.  

h. O the r  (mud jack i  ng, a s p h a l t  undersea1 ) - None 

i . Hea te r  s c a r i f y i n g  - None 



15. T e m ~ o r a r v  t r a n s i t i o n  ( a t  end o f  n i a h t ' s  wo rk ) :  

a. Length - Con t rac to r  r a n  t r a n s v e r s e l y  12 .5 '  wide. There were 
comp la i n t s  f rom p i l o t s  on some o f  t h e  t r a n s i t i o n s  be ing  rough.  
However, an i n s p e c t i o n  made i n  May 1976 i n d i c a t e d  t h a t  t h e  
t r a n s i t i o n s  l e f t  i n  p l a c e  had bonded t o  t h e  u n d e r l y i n g  a s p h a l t  
and t h e r e  was no apparen t  d i f f e r e n c e  i n  t h e  mat. 

b. Time f o r  removal n e x t  n i g h t  - Approx imate ly  1  hour  a f t e r  s t a r t i n g  
o f  removing, t h e  t r a n s i t i o n  procedure was changed t o  l eave  
t r a n s i  t i  on i n  p l ace  

c .  Procedure f o r  removal - T r a n s i t i o n  was f i r s t  removed by b lade 
g rader  and f r o n t  end l o a d e r  

d .  S l i p  j o i n t  used - Yes, s l i p  j o i n t  i s  d e f i n e d  as l e a v i n g  t h e  
t r a n s i t i o n  i n  p l a c e  

e. T r a n s i t i o n  m i x  - Used same m ix  as used f o r  su r f ace  course.  
Raked o u t  and d isposed o f  l a r g e r  aggregate 

16. C l i m a c t i c  c o n d i t i o n s :  

a. Temperature - 60 degrees t o  92 degrees 

b. Wind - V a r i a b l e  

c .  R a i n f a l l  - Usual 

17.  Shoulder c o n s t r u c t i o n :  

a. Type - None 

b. Width - N/A 

c.  Cons t ruc ted  a l ong  w i t h  o v e r l a y  - N/A 

18. Groov ing o f  a s p h a l t :  

a .  T y p i c a l  s e c t i o n  o f  groove - None 

b. How l o n g  a f t e r  o v e r l a y  was g roov ing  i n i t i a t e d ?  - N / A  

c .  Tes t  s e c t i o n s  - N/A 

d.  Any p l a s t i c  f l o w  o f  g roov ing  - N/A 

e. General a c c e p t a b i l i t y  o f  g roov ing  - N/A 



19. M isce l laneous  Comments: Exper ience o f  t h e  Shrevepor t  A i r p o r t  
i n d i c a t e s  t h a t  o v e r l a y  o p e r a t i o n s  can be accompl ished a t  n i g h t .  
The o v e r l a y  work a t  n i g h t t i m e  r e q u i r e s  a  dependable c o n t r a c t o r  
i n t e r e s t e d  i n  p e r f o r m i n g  a  good j o b .  The n i g h t t i m e  work ing  t i m e  
f o r  t h i s  p r o j e c t  was t o o  s h o r t  as more t i m e  was needed t o  reduce 
t h e  number o f  t r a n s v e r s e  j o i n t s .  C o n t r a c t o r  p l a c e d  about  400' 
pe r  n i g h t .  



SUMMARY OF NIGHTTIME PAVEMENT CONSTRUCTION PROCEDURES 

WASHINGTON NATIONAL AIRPORT 
WASHINGTON, D.C. 

1. A i r p o r t  Manager: Frank Conlon 

2. Fac i  1  i t y  Over1 ayed: Runway 18-36, c e n t e r 1  i ne 1  i g h t i  ng, pavement 
g r o o v i n g  and mark ing  

a.  Work d a t e s  - August 31, 1972 t o  January  10, 1973 
b.  A/E - Howard, Needles, Tammen & Bergendo f f  o f  A r l i n g t o n ,  V i r g i n i a  

3. C o n t r a c t o r :  Burno C o n s t r u c t i o n  Assoc ia tes ,  I n c .  o f  Washington, D .C .  

a. Exper ience on n i g h t t i m e  c o n s t r u c t i o n  - None 
b. M i n o r i t y  o r  o t h e r  - No 

4. P lans and s p e c i f i c a t i o n s :  A v a i l a b l e  a t  o f f i c e  o f  Washington N a t i o n a l  
A i r p o r t  E n g i n e e r i n g  Branch AMA-121 

5. D e s c r i p t i o n  o f  over lay ( runway ,  e t c ) :  5 "  t o  9"  o v e r l a y  o f  e x i s t i n g  
runway. Runway 18-36 - Top 1%" - P-401 . M o d i f i e d  1  eve1 1  i nq course 
and i n t e r m e d i a t e  course.  i t e m  P-201. Runway s l o p e  i n c r e a s e d  t o  
1 .5%.  

6 .  C o n t r a c t o r ' s  o r g a n i z a t i o n :  Batch p l a n t  and a s p h a l t  p l a c i n g  spread. 

7. Hours worked, t i m e  o f  y e a r :  11:OO p.m. t o  7:00 a.m. 

8. Owner's i n s p e c t i o n  o f  c o n s t r u c t i o n  ( p l a n t ,  laydown, l a b )  : Howard, 
Needles, Tammen, & Bergendo f f  p r o v i d e d  i n s p e c t i o n  o f  t h e  p r o j e c t .  
F r o e h l i n g  & Robertson, I n c .  p r o v i d e d  l a b o r a t o r y  c o n t r o l  General 
i n s p e c t i o n  i n c l u d e d  o b s e r v a t i o n  o f  b a t c h i n g ,  t r u c k  we igh ing ,  tempera- 
t u r e  o f  aggregate,  tempera tu re  o f  l i q u i d  a s p h a l t ,  and appearance o f  
t h e  completec m i x .  



9. C o n s t r u c t i o n  p l ann ing  f o r  o v e r l a y - a n t i c i p a t e d  p roduc t i on :  Pre- 
c o n s t r u c t i o n  conference.  D a i l y  meet ing t o  d iscuss  t h e  work. 

10. Equipment: 

a. L i g h t i n g  - Mob i l e  l i g h t i n g  u n i t s  

b. Laydown machine - 12.5 '  a s p h a l t  spreader  

c .  P l a n t s  - ba t ch  p l a n t  

d. Grade c o n t r o l  ( t y p e )  - f i e l d  p a r t y  s e t  e rec ted  s t r i n g l i n e  

e. R o l l e r s  - v i b r a t i n g  and pneumatic t i r e d  r o l l e r s  

11. O u a l i t v  c o n t r o l :  A s ~ h a l t  Mix  Reauirements: 

a. Mix  des ign  - FAA P-201 and P-401, M o d i f i e d  

b. Gradat ions - B i  tumi nous Base Bi tuminous Sur face 
(P-201) (P-401) 

1  100 1 "  100 
3/4" 73-85 3/ 4" 95-1 00 
1/2"  60-72 3/8" 63-77 
3/8" 53-63 NO. 4 43-57 
NO. 4  38-48 NO. 8  31 -30 
NO. 8  28-35 NO. 50 6-14 
NO. 200 2-6 NO. 200 2-6 

c .  E x t r a c t i o n  - The f requency o f  t e s t i n g  was as f o l l o w s :  

Grada t ion  and a s p h a l t  con ten t  - 2 o r  3  t imes pe r  day 
Temperature o f  completed mix  - Each t r u c k  
Marsha l l  d e n s i t y  - 2 o r  3  t imes  pe r  day 

d. S t a b i l i t i e s  - Not l e s s  than  2,000. Flow n o t  t o  exceed 11. 

e. D e n s i t i e s  - 98% o f  l a b o r a t o r y  d e n s i t y  o f  same m i x t u r e  

f .  Voids - Base 3-8 
Sur face 3-5 

g. Voids f i l l e d  - Base 60-70 
Sur face 70-80 

h. F i e l d  d e n s i t y  - Dens i t y  around 98% 



12. Grade c o n t r o l  reau i rements :  

a. Sk i  - Used s k i  f o r  su r f ace  

b. Erec ted  s t r i n g l i n e  - s e t  e rec ted  s t r i n g l i n e  f o r  l e v e l l i n g  course 
and f o r  i n t e r m e d i a t e  courses 

c .  Leve l  p a r t y  check e l e v a t i o n s  a f t e r  each course - Yes 

d. S t r a i gh tedge  - 1 6 '  r o l l i n g  s t r a i g h t e d g e  f u r n i s h e d  by FAA 

e. F i n a l  grades - I n d i c a t e d  pavement i n  seve ra l  p l aces  was p l aced  
severa l  i nches  o f f  grade. Some areas t o o  h i g h  and some p laces  
t o o  low 

13. L i g h t i n g  f i x t u r e s  (ad jus tments )  : 

a. C e n t e r l i n e  l i g h t s  - New c e n t e r l i n e  l i g h t s  i n s t a l l e d  

b. Edge l i g h t s  - New touchdown zone l i g h t s  i n s t a l l e d .  M a t e r i a l  
used t o  b a c k f i l l  t r e n c h  f o r  c o n d u i t  was found t o  be u n s a t i s -  
f a c t o r y  

14. Sur face p r e p a r a t i o n  p r i o r  t o  o v e r l a y :  

a.  Rubber removal - No 

b.  P a i n t  removal - No 

c. J o i n t  c l e a n i n g  and f i l l i n g  w i t h  sand emuls ion m i x t u r e  - No 

d. Excess s e a l e r  r e r ~ v 3 l  - N/A 

e. D - l i n e  c r a c k i n g  r e p a i r  ( t y p e )  - N/A 

f. Spa1 1  r e p a i r  ( t y p e )  - N/A 

g. S lab  removals and rep lacements  - N/A 

h. Other  (mudjack i  ng , a s p h a l t  undersea1 ) - Heater  p laned c e r t a i n  
areas t o  match e x i s t i n g  runway (approx.  10,530 sq. yds . )  

i. Heater  s c a r i f y i n g  - N/A 



15. Temporary t r a n s i t i o n  ( a t  end o f  n i g h t ' s  work ) :  

a. Length - 1 0 '  f o r  every  1%" o f  d i f f e r e n t i a l  depth 

b. Time f o r  removal n e x t  n i g h t  - 2  hours  

c .  Procedure f o r  removal - F r o n t  end l oade r  and b lade  g rader  

d. S l i p  j o i n t  used - No 

e. T r a n s i t i o n  m ix  - Used same mix  as f o r  t h e  p a r t i c u l a r  course 
be ing  p laced  

16. C l i m a c t i c  c o n d i t i o n s :  

a. Temperature - 32 degrees t o  93 degrees 

b. Wind - V a r i a b l e  

c.  R a i n f a l l  - Usual 

17. Shoulder c o n s t r u c t i o n :  

a. Type - Hot m i x  a s p h a l t i c  conc re te  base course 

b. Width - 25'  wide and 1%" compos i t i on  t h i c kness  cons t ruc ted  
on 5% s lope  

c .  Cons t ruc ted  a l ong  w i t h  o v e r l a y  - Yes 

d. Mix des ign  - FAA P-401 

18. Grooving o f  Aspha l t :  

a.  T y p i c a l  s e c t i o n  o f  groove - groove w i d t h  1 /4 " ,  groove depth 
1 /4" ,  and c e n t e r  t o  c e n t e r  spac ing  i s  1%" 

b. How l o n g  a f t e r  o v e r l a y  was g roov ing  i n i t i a t e d ?  - Sur face course 
was a l l owed  t o  cu re  f o r  12 hours  minimum 

c .  T e s t  s e c t i o n s  - C o n t r a c t o r  completed t e s t  s e c t i o n  p r i o r  t o  i n i -  
t i a t i o n  o f  g roov ing  

d. Any p l a s t i c  f l o w  of  g roov ing?  - Some p l a s t i c  f l o w  occur red  a t  
c e r t a i n  1 o c a t i o n s  

e.  General a c c e p t a b i l i t y  o f  g roov ing  - Grooving was n o t  s a t i s f a c t o r y  
i n  c e r t a i n  areas 



19. M i s c e l l a n e o u s  Comments: G e n e r a l l y ,  t h e  l a c k  o f  adequate grade 
c o n t r o l  r e s u l t e d  i n  a  rough  s u r f a c e .  There were numerous l o c a t i o n s  
where t h e  f i n a l  g rade was o f f  t h r e e  t o  f o u r  i n c h e s  f r o m  t h e  p l a n  
grade. The crown o f  t h e  runway was i n c r e a s e d  f r o m  l e s s  t h a n  1% 
t o  1.5% t o  p r o v i d e  adequate d r a i n a g e .  
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