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PREFACE

‘ L i .  e . .~i-t was prepared by Profe~-sor F . Lawrence Bennett ,
Bead , , jr. ut n I  Engineering and Science Management , and Assistant
to the ~~~~~~~ ar , U n i v e r s i t y  of Alaska , Fai rbanks , Alaska , for  the
U . S. A .c, C o d  Regions Resi~arrli and Engineering Laboratory (CRREL).

Tl1~ bL idy was funded under DA Project 4A762730AT42 , Design , Con—
sr cuct~ . nd Operations Technology for Cold Reg ions; Task A3 ,

Technology/Cold ~e~ ions ; Work Unit hid , Cold Weather 
.n . . c~~ n f  Protected Membrane Roofs; DA Purchase Order No.

\cd~-7 .~ -04S3.

S~ , i a Flanders and Edward F. !.oi..icz of CRREL reviewed the

~~~~~ n n i .  I cc~ I~ out of this report .

:,c.~t ’~j1 er sons  were most coop ruri ve in providing information
i~~C 11tnie l ~n this report. George I.. Smith , Assistant Cashier of th~
lnt nHor City Branch , First N a ti Lall Bank ~f Anchorage , was enthusi-
, i s t i  i l l y  supportive of the project and provided access to the bank ~~~

t O r.~~ on several occasions. Edwin Burbeck , of Burbeck Roof ~~ng Co.
ais . vided much important Information relative to the construction

the inro r~ or City Branch addition.

The contents of this report are not to be used for advertising,
or ;) r esr oc!c)n1 1  purposes. Citation of brand names does not constitute
an oi~.i,Ial endorsemen t or approval of the use of such cormi~~r c i a 1
produ~ t~~. . 
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CONVERSION FACTORS : U.S. CUSTOMARY TO METRIC (SI)
UIITS  ~23’ MEASUR~ 1ENT

These conversion factors include all the significant
di gits given in the conversion tables in the ASTM Metric
irac t i ce Guide (E 380), which has been approved for use
by the Department of Defense . Con~ erted values should
ha rounded to have the same precision as the original
(see E 380) .

Multipl1 By To obtain

inch 25.4* millimeter
foot 0.3048* meter
foot 2 0.09290304 mete r 2
pound 0 .4535924 ki logram
foot 3 0.02831685 meter 3

degr ees Fahrenhe it tOC (toF 32)/l.8 degrees Celsius

* Exact
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ROOF CON ~ T~ UCT ION UNDER WINTERT iME CONDITIONS : A CASE STUDY

IN T R3T )U C i I O N

On 8 D ecember  1977 , the U .  S. Army Cold Reg ions Research  and
Eng I n e e ri ng  Labora tory  a u t h o r i z e d  the  U n i v e r s i ty  of Alaska Schoo l of
Eng inccr ~~ng to invest igate  the  C o n s t r u c t i o n  and subsequent  p e r f o r m a n c e
of t~ i~ roof  of a bank bui lding in downtown F a i r b a n k s , Alaska . This
a u t h o ri z at i o n  was based on a proposal s u b m i t t e d  by the School of Engi—
neering , Un ive r s i t y  of Alaska , on 19 September 1977.

The project involved developing a description of the huildin C
project , obtaining drawings and specifications relat .d to the roof of
t i n  bank bui lding , ascer ta in ing  d e t a i l s  on tine construction schedule
that  was fo l lowed and the environmenta l  cond i t ions  dur ing  t ha t  t ime ,
determining performance of the roof subsequent to its compl etion , and
prov id ing  photo documenta t ion  of the  b u i l d i n g  and i t s  roof .

Th is report  presents the resu l t  of the s t u d y ,  t o get h e r  w i t h  some
general comments on roof c o n s t r u ct i o n  in  the w i n t e r t i m e , ~h t o l n e d  d u r i n g
an interview w:’th the roofing contractor who built t Ic roof . Tb sec-
tions tha t follow include a background statement on the research pr o—
ject , a description of the hank building, a descr~ ption of the roof
under study , a discussion of the construction of toe reel , a statement
regarding the performance of the roof following its completion , and som e
general comments on roof construction in the wint ertime .

BACKGROUND

During the 1976—77 winter , the I .  S. A r m y  Co ld  i cg io n s  R e s e ar c h
and Engineering Laboratory sponsored r . s .irch pr eje- t under which the
University of Alaska School of En~’. ineeriug i nvesti ’,nrt- l and dncnimein t ed

wintertime bailding constructi on i. tivity in the Fain inks area. The
final report for that project (1) deacrib eJ nice h n nil d i ng p rn~~ect s that
were active during the 1976—7) winter in F,i1t

’
,!Ir~S. This report de-

scribed methods used for prov iding temporary n ’nclo Sur s and temporary

1
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bin I l l  ing hn ~ . t ~~~ i o n  I I no t It  r on s t  r i t e  t ion r n’  ~ . In  add i t  Ion , t is
i voes n i  n - c r  t toni nnnin l e r u.iv I t  various temper~~ or c o n d i t i o n s  w ere
I d O l  t t n . a . r. ord of t em p e r a t u r e  v a r i a t i o n s  in  t h e  b u i l d i n g s  unde r
cunS t d~~~~ ’t  a d s cu s a e u

C l i  ~~~ n f  the b uj l d i i i~~s iilvn s t i ’  t e n .1 duri ng the H/f~— 7/ w inter
were cli: eu 1:: prior to t h i n  w i n t e r  period , cu re von -  Iii s i g n i f i c a n t
except ic’: ~~t the Inter b r  Ci tn i l i o inch  at  the  F L  r s t  ~i t  t I ona 1 Bank of

~,n. ited it  8th Avenue and Noble St r o o t in : o w r l t  n Wni Fairbanks ,
‘I ci . work was d n ne “ i n  t h~ ope n . ’ In c luded wi rn.  st ee l  er . t i o n ,

- :1( 1 1 . i n - t i l l  at  ion , and r oo t in g . c a m s  ‘‘hot nn;med’’ roof ing 1 s
c i  ish od at tn - mtm era t u s  ;ib tn . t ’  f r n .’n ’ r i n g ,  and b on n ie SU C h  a

~ not ‘r n L n v e d  at t in t .  T ’~ t i - i n .  - C i t y  Br-in ch pr oject , i t  was
f .  r 

~ ~n c ~~’ior Irivestlgat. i o n , t o  .t : e n ’l n  a i e t a i l - d  d e s c r i p t i o n  of
1 . ,  ., h v sit ich t h a t  ro of w an - c onr-n L i - u c t e n l  and it s u b s n - q u :n t  p e r—
I . ,  i i ioi  0 ~La , .arr anted .

T i n t  S i n  I V  w O n -  Jn .’v & .’l o pe d  h e n , n , .~ al a it ’ d to  add to  the Ii n. r :iiorc
00 n.J  r t c . n ’ u., i n st r u c t i o n  aene det a  i l.s regard i np . t  p rn ee~~s which

a. in t o :  1 t n . t r ad i t  i o n .  ml method I ; :~ i i n  I n r e f  s In-i . e h. ‘ I i  cons t ruc t O n i

Id  r. . l in e s . The r e s u l t s  1 t b  S S i l l Y shou ld  p r :  0 o w n e rS  and
C 1 t ~~1 O n  ~c .  v i t h i  d e t a i l s  on t h u i s  I i  ttle doc~im eni d t t o u i  I c e l l  r eg ions
r O l , S t n  i n c t i o r n , wit h r e s u l t i n g  sa v i ng s  i n  both time and on mi e. .

~ or I I  ,~on - CR l  : 3 ~ it  )N

u L i d i ~~, p ro h O t  w h n ~~.e ~~~~ ‘t  e.is t i n e  Sub j i  cc  of t h i s  ~~t~ j n h , ’ w o n

in ni dd i’ I I1 t n ’  and r , nmn n h t l i o g  o f t ile i i i e r l n l r  C l i v  Br a  I ~ t i n  ~~j :  -. t

.~ , t i. .’lio . i m l ~ ni  Anchorage . Tot ; r o ~ n ’o t i s  I o t a ~~~ ~~t e m e  and
N . i o le a r t , ,  . in downtown F a h r b , u n k -n , A h n - k , n .  T i m ,  i . b d . L i a ’ - i O i .  C O t  C rn -

t’.~n n.  s t i a r i ’ s , w . t h i  t he f i r s t  s to t ’ :  r’.vi d i j a j  p n r .  i n n  ~und u i .  n- c c a d  s t o r/
r n . n i n i g  o f f t es , meeting rooms , ~ n t . t ~ r ,  and rnao h an icn I i ‘a n  . n i J  or .

a 4 ~~em b 1 y  ar ia . (
~ver;il ] d lmon-lon- . I r e  i p pr o .. i m . n ~~e 1v 9( 1 f t  by 75 I t ,

t o r  a total area or 13 , 500 i t 2 . ‘ rc’~~~
, c r  vo : umv is  2 92 , S b)  I

T . i t n .  n t Co. n t  V . i i r b ank s  w~ s s e ] n ’ t ed  en n -o u r .  n . c. . ,~
t he p r o  oct  , w i t h  s n n o e c n t r a c t o t s  u n . ~h n i I i i u g  Co t n . r n -  F •~~~~~~ .

Chandal .ni Plurnhing and Heat ing. Roofing ‘iaca - r t r a c  ic ’ wj . :, ~~, n 2 h ’ n  p .

Root I ai f C . o h  F a l r h , i i n k e

Ihe s t r u c t u r e  1n ludes  a . ~~ ~
. 

.aia . r i ’  i e X t n . . i 1 1 , . 1 . . ~~c’fl i. e

le er s .  T h i s  p r o j e c t , was of p : r i  l j nl ~~n . : t ’St  1’ ~~id v  u n ~ Fai r b an k s
n o n  n - t r o t  on d u r i n g  the  1 9 7 6 — 7  7 ~ :n , . 0 the gcr’e i i. o e n t  r ,n~ t or ~ l i o n - i.

i n  e rec t  ., p o l v e t h ’  l o n e  “aht’ i.i ’ o t c n . : t  ~~u n  s i t i r e  p r c i  md ‘cork

w i t h i n  the  e n c l n s i i r  s e v e r a l  m o n t  Ins  d u r i n g  ( ri o v~~~1 t n .  . a l t  r t h e  ex t . ’—
n o r  wal l s  were c-camp e t ~~ d , the n ’i~ L o s i t r e  j a n -  r~ n .  ed and ~ . r k  pro c-ceded

“in  t h e  open ” n i l  t h e  roof f r a m i n g ,  d~.ck , i l n I  !l~ ’ i . n . i  :ind “ l O IS  ir e  h a r r i e r s .

2
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n.’nllO ‘. r l n ..’t i.Ofl of t h e  i n i t i a l  po r t  ion of t l i e  I i ’ r i  ta r  P i t y  Branch
t a c il i t ”  n- .~~ n~ . . 1 . to t n . . i  in 1973, util i zin ,, plans and  spot i t i r o t i o n s  da ted
22 Sepi a: ; l~~n 2 , prepared by J ohn  G rahan and Co.  of Anchorage , A l  , i sk a .
The n - a nn .’ i f i n. i tions were uti l i z e d  for the addition p r o ie  t , w i t h
m o d i f l o a t  .n- ~‘ ~~~~~~n - , ’ y  .J ohn (n rnnlm am Ce, issued s up p l e m e n t a ry  spot  i f i
Cat  ion :; I or t i n t  .~d di t i o n  to  thr ’ blink on 21) A u g u s t  1971 . C o n s t r u c t  1011

began in Lao ca l l  of 1976 , c o n t i n u e d  t h r o u g h  the 19 / o - - 7 7  w i n t e r , and w~ s
compl0t .. ~cin ,, 1977.

P.’. )C. INC ~. n.’rJIi ’\ rION’ 

~ A c o r .t a l f l s  sOct b u s  of t i n  p r n ~~~ n t  ~~~n i f  b a t  l i n u s  r e l a t i ng
t n  . i~~l r  o o c u ’ n a g ,  roof  in su l ot  i n n  a r.! n n o f i n p  sheen Inn .  tal. The
ft n - t  -n. . pag an -  of t in t  appendix are irol 1 t1 ~, ori gine 1 spn .’ i t  ications
n - i .  ‘‘.i , L, n . t~~ :5 :‘.n d i f l e d , appl ied to ooa ~n - t  Cn:n ~t~~on n f  t h e  . m d d i t i o n . The
ia i ” ~i .h  )il f e ( f l i O  ins the cisc of sujnplon.eo t in y  spec i f i c u i t  I O n S  for the
, U . .i i t  On., ~::d tn e  t e n t h  pag e i r m l i n n t o . s mo di f i c a t i o n s  to he sp~ cifi—
ca ui i n n ;  telat lang to built—up ro o t  in n ’ , u oof irts~i~ it  ic-i n a. r o o f i n g

It will be noted that these sup nlementarv n e c i f i c a t  ions
c o n t a i n ,  O l i n ... I n - a r g o  to the ori g iaai . ~~~~~ ‘i f  ic-at ions——chan t I i~~, t i n e  C f a c t  c r
‘1 OJnO i :mn -~m ’l a t i o n — — a n d  one acd it ion — -nt ’ ] atin ,~ to the re i va] of the

e;~; un-, t iog  root  sy s tem.

it should be ‘noted that Sec-ti n ;~\.o1B at the s p e c- i l  i a t i o n s
stc 1 uiat.a a two—year guarantee on roofing cn t’st r ’m cul on. ‘hia p r o vi s i o n
15 0 st:. r ’. l a rd  pa r t  of most  root  I c,:’ s e c i f i ’ ~~i in s , bot h  i \Ir, s~ ;.
and j~ , . J rm1ne r are as of tine Un 4 t e d  S ta t e s , au t h . ~ ‘Ii ‘o) n , c 1. i . n  10. 5

for  a r k  in t u e  Fa i rbanks  area are , trr eni tlv r~ t u i r i n g  a .‘

guat ~.nn- t cc.

S er c i o n  7A.O l C  s p e c i fi e s  t h a t  m an u f a c t u r e r  - 5 1 0 1  i i ’  .t  as
“ .n-C~~I L  be c o n s i d e r e d  a p a r t  of t h i s  .S’~~~ t I ’, n n . ” n e r n l i c . n - ,. . i

m a n u f a c t u r e r ’s s p e c i f i c a t i o n s  do n o t  prohibit c’ d nc, .; . h i - c a 1
c a t i o n  of roof ing mater ia i .s. S u c h I n r o i n  j ’ n f  t i t a n , 1 . 0 1 ’ ’ , u - ‘

~ 
a m .  :1 in

t i l e  s p ec i f i c a t i o n s  prepare.d by  t h i n .’ a e c h i  t o r t / e n  f le e r ,  t i n  (1

of the In ter ior  C i ty  t a n nin -i; A d d i t i o n uro b e t , fl n - n m  Ii 1 eis  ~

included in the spec- if  i c a t io n s .

ROOF DESCRIPTION

The roo f ing  sy st em is .1 ~ 1 , t ~~~s I : 1 0 1 , 1 . ‘—  ‘ n — i n - ’ l I t  up

roo t ’ w ” tiu a one—hour b u i l di n g  c bn- i n-~ n . . n i con , p 1 ;~~a 1 ~ / ‘L  itt .

20—gauge steel deck.  Vapor b a rn ’. : , , n t in. ’ n: ’ ’ . 1 ~ . ‘ n n -  S i n - i . c. i i  f t
!Y~ V apor  Stop in n s t a l l e c l  v a  t i n  S i n - c  . 1 1  ‘11 ’ c’ k ‘ n s i ’ ~. . Cv r

the vapor barrier w er e  p l a c e d  i v ’  l o v e r s  n . ’ 1  I’ rn- g . . ~ i us ; : I . t  n ml . 11 0

1—5/8—in , t h i c k  and one 1— 3 / 1 6 — i n .  t h i  c - k .  ‘c m  i t  t to I n n - m u  at  I n  t .

worn; t aped , and the p e r i m e t e r  w , i S  n a i l  ec: i t  I n  I ~
- t a n . ’ n ’ , r i : . ; et e l  f o r

p r o t e c t  Ion f rom wind u p l i f t ,  ñcn r ‘ Inc u s ,  :i~ i , n e c , ’ p l o  c i i  two • cern-

—— —. . - 
., . —. ,

~ 
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of b it umi r  as n - . a ’ n e m .  gI.as; f a b r i c , co’n. er& ”~t w i t h  t ’ .~ n n  la’n ’ c’rs of 15 lb
asph a l t — s a t n . n n i . n,b asbestos f e l t .  P l a i n  a spha l t  was used b e t w n .”n r . ’at i rm c ,
piles nm ad a r a n - k i n g .

Apper.t~ia  B contains a roof parapet detail , in t l t  c o t  tri g the  r ot a
c o n f i g u r . n t t c n  a t  typ ica l  p a r a p e t  w a l l , and a r a n t  d r a i n  d e t a i l .
should be ,no t ~~d tha t these desi gn d e t a i l s  do not i d e n t i fy  a l n n : a —
t i on f o r ’ a . a i f cr  b a r r i e r ;  however , Sect ions 7 A . D 2 A , 7A .32 C , 7A . ddr, ,
and 7A . (’ i’ ‘2 t ! n t ’  specifications c le a r ly  in d ic a t e  t h a t  a vap or  ‘r’ .m r r i
is t o  bc i i  ~i. n i l e d .

R t 10 n  ( . i l °  ‘ 1  . . n  b’ ON ACTIVITIES

T i n  t t c i o r ( .j t v  B r o n n ’h a m i d  i t  on r o t  w arm con st r u c t t ’d  d ur i n ct  n i l —
a I~~~~e f —  i b  l .a n ; m : n . ~: ’j to 11 F e br u a ry  1 9 7 7 .  j t h o u g h  t e m p e r a t u r e s  n i v o r a u ’ c ; d

bt  r .  .i - y h i g : n  r than norma l , con d i t i o n-u 2 r i  rig some of t h i s  pi ’ r i  ~n d
c - a , ’ i i n . t  flO1~ , “mn.~i e s ’ u  be consrdered as “w intorc ime .” Table I , e n t i t  I i .d

l i n t  lag n n as t  ru t i_ on  Schedule  ,‘ g i v e n -  . l i ’t ; t  ls on w e , i t i l e r  c-rut h t l a r . s  ‘ u u m o
co n s tr u n c i .  11) 11 a ct iv i t i e s  d u r i n g  the  p er i o d  14 .J n n u a r v  to  11 b i ’ l , r u a r v  1~ 7 1 .
‘ ‘ i n n .  l_C’S a .’ ; t t u  ;~ ‘i . : atu re  on a work do ’,’ J ’ n. r cog t h i s  p e r i o d  n-n-i s — 1 4 ” F ‘0

2Ci , f n c ’n u a m  v .  The highest  t e m p c ’r n : t u u r e  e’~ n ’ . u t t e r e d  was ‘~ ‘n 6 ° F on J a n u n i r v
2a . S’i r.ce the ~o;ntractor had p l a n n e d  t O  a p~’lv r c ” o f i ng  at temper atmm res

low no — 2 5 ° I  no shut—downs duo to  t e m p e r a t u r e  we r e  r e q u i r e d .

T. ’ ’ le I n - i s o  i n d i c a t es  that  work was 5u .si .n.”nded on fo u r  ta ’s d u r i n $
th i~ per iod . ‘ .. n to snow. Specific ations c-equire tha t ‘‘ roc n’i;’,g o;c’aalion’.
shal l  nor  s t a r t  d u r i n g  per iods of p r c c i p i t a t ion . ” io l lowiri p p. ’r ~ ods of
snow , s.nte t’ was r e q u i r e d  f o r  removal of snow p r i o r  to  rccn.:r’c’un n ’ me n t
of rn.’ r.i’ i rm’ n~~. ’ u. ;t i on s .

‘tho r t  c~i in g  s c h e d u le  i n d i c a t e s  th a t vapor  h a r r i er  o h ,  I n S t . ’ , i L  Ion
i n s ta l i a r i  1 took place between 14 .January and 19 J a n uar y ,  u i , . ’ t h a t
roofing m .tterials were placed i u - n ’ t u ’.’eOi: 20 Jannu ,nrv nnnJ 11 f’. - r r ’ m . n rv ,
except far weekends and those days ‘.2e n operations weri S n ,  p e n  . n

because of snow.

The roof  lrr g c-omit ract or in nflc.u L O n .  that , ‘ a  1 l i i  .s 1’r~ . 1  ~ • c c  t n- rio- n

were abue to work ho-tweet, 2 and 2 ’r/d l , ,’c’.rs b e tw ee n  ‘ r ’ ,~ks . ... it ’—
d i c a t , ,’d t h a t  “ :i c e r ta i n  reed of iii ’ n ’ ‘; n en ’do r t n . ’ i, 5,1C C” nSn- . ’  i n
w o r k ir g  under these c o n d i t i o n s .  P n : n c r ’ i; n ”  in t h e  orr;~n ‘ to  I ‘0 ’ t i  la ,

due tu  u p c ’r o t l on s  conducted by i r ca ‘a ’ ’n-., ir n- , were ~ ~~t n .. .l’::’i on i bi s
project . This situati ~i m  is a p.rrt I I : ’ r ‘r ob ion  ct u r  1 ~ . t’ n r . f ’ l n-~~ ‘ ‘p’n-T:’ I —

tions in the wirirerrin ’.

The contractor also indicated l u a u  It ~s .s~ n ’ ; , i t  t o  np ,.lv a l l
four plies in one day, rather than wa t t ling to it p Ic’ t c ’ i n  sec-tlon until

the f o l l o w i n g  day .  This  p rocedu re  is ‘in”  o s . n - ’ry t avoid eat r ipp ing
moisture between plies. 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ..
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TABLE I

Roof ing Constru ct ion Schedule

Temperature , °F
n . n . t t r,~~~~O Maximum Minimum P r e c i p i t a t i o n  C o n s t r u c tio n  A c t i v i t y

January 14 — 3 2 — 7 Place vapor  h a r r i e r  r,n
insulat ion

17 13 25 1 Place insulation
18 10 19 0 Place insulation
19 — 3 4 —10 Snow—Trace Place insula t ion
20 - 2 10 —14 Snow—Trace Begin r o o f i n g
21 4 11 — 4 Roo t ing

24 28 46 9 Roof ing
25 22 30 14 Roofing
26 26 32 19 Snow-3 . l in. No work—snow
27 26 29 23 Snow—0,l in. Move snow; Roofing
28 19 23 14 Snow—Trace Roofing

31 — 2 0 — 3 Snow—l.4 in.  No work—snow

Febr uary 1 — 3 0 — 6 Sn ow— 9. 5 in. No worA—sno ’ .’
2 — 2 2 — 1 Sn o w — 7 . 3  in.  No work—snow
3 2 6 — 2 Move snow to comple ted

h a l f ;  Rcc flm ’ng

4 11 24 — 3 R o o f i n :.~

7 7 15 — 2 R o o f in t
8 8 18 — 2 Roofing
9 1 8 — 7 RooFing

10 4 13 — 5 Rc ’o f in g
11 — 1 9 —10 Snow—Trace Complete job ; ~i OV& n u t

Temperature and precipitation data from Local C~ m m2tolog ical I)ata , Nationa l
Weather Service O f f i c e , Fairbanks  I n t er n a t i n ’r ~ . . ‘u i l ’-’or t .

a



Coo rd ‘1 n o t i o n  and o uope r a t  tim be twe .’u: t he roof u i’~~, i “ a ~t r  0 ’  t n  r ari d
the  g e n e r . n l  en o t r a c t o r  is important  in stn cli e p er at  i , ’ u n r m  , , t n d  r u t h
coo p u r o r , 0 ,’i . 0  ; a par t  of the In t n ’r i o i ’  h i t ”  qr an ’h p r oj  c a t

I’lL • a . . i t n . ’ r i m i l s  p laced over  t l n n ’ p a r u t u n n ’ t  a n i t a  w o r e  U t  t : n r ’u t . I
warr ,ier . ‘ , m t i n t ’ r  This h e a v i er  m a t e r  i i i  i s  no t  u l e x i h i e  In co l d  wonn t tin ,r
\ r n ’m ~ . . ‘,‘ a v e r  was pl~~~ ed do ug w i u m t c  r m~ 

r 0 ions , to i~ n-”v ide a
w a t e r — r  l~ , b t  ‘ m : , c r .ie r , and then t i m e  heavy  p c r m a t r ~’r a t  ma te r  ia ’i was ap p i 1 e :h
l a t e r  in t i i,,t spring .

l~ . . ur ~~or p e n n � t r : t t i o n s  t h r m ’ u m g i u  t i n , ’  ru , , ’ c - e l i ’  ‘~~,t u ; n i i ’ t , ’ ’ .t , I r r ’ :r.ar ,ent
t i ,  ur , d u.u .-in g ‘.a’l n ter  o p e r a t i o n s .  P r , t i ”  i m n s t n n l l a t i o r i  , .rm a p a r t  i r . c 1 a r ~~’.’

i c e  p , ’” ,’ mt i o n  in the  w i n t e r t  ice . .‘\t I I n n ’  l ’ n t e r  ior C l t c  b ’ rn i n u l m
p r o  ‘

~~t ’ : t , t~,e approach used wa~; t c  ‘ n. r i :ne  ‘Irains Ic, t h e  ‘si t it e r , u s i n g
.‘, . o f  a.;phalt , and then si m p ly r l g i n t n ”n t~ e d r a i n s  a f t e r  t I n e  s ’ i r t er

be r 10.1.

ha “ t e • ’t  ~oui of the Insulated , but :u’t ye~ comple ted , port l o o n -  of th0
in I ‘s ’ , a  provided by hea~’ v—dutv po .t a e t i i ’ .’ ] c u m n . ’ sh ’ciin~~. A l l  mai~u - r i a la

‘ .~~~ ;~~: incorpora ted  into the  r o ot ’ w er • , st o red in th e  “open ” caì t h i s
“I’ ] Fa c t  .‘m~ud we ”e p ro tec ted  by h e a v y — d u t y  pn ’ l v e t i n ’ n.’i C i t e . M a s t  o f  t h i s
m a t e r ia l  san-  stored on the roc’l .

Ac .~u ’:c ’ x irr , , m t e l v  o n e — h a l f  of t i n e  roof  had been comp l e t e d  ‘n or I: ” t i i ’ , ’
snon- storm of ‘11 J anua ry  to 2 F e b r u a ry . ‘he 0 0 0 t r ,- t c t n r  mct v en -j  th ’ rmin r~.’
f r o m  the  uncomple ted  po r t i on  of t h i n  r oo f  to  be camp  L a r.- d ha l  1 , - u.  n.u-~ t

the c- at  .r:rp leied ha l f  and removed i t s  eol ’,’r’ t lnv i eo e  to m~ ’se it  no~ ct ’ir e—
f r e e , and t hen proceeded w i t h  cni u-p ’~e t i ” ;rm o f t h ~ roc .’f ’i ,ng no a l  .ation.

ROOF PERFORMANC E

A st a tement  regard ing  t i m e  ‘n ’r t o r m a n n - e  of ti nc ’ r oot  r” ci ’i t a , i s  s i m p l e .
In short , no probl ems have been n-m n , ’n.n uutrte red to dote. AL i ’r s  ‘. .r it i ng
(end of May 1978) , the owner c n il  t s  t h at  t h e roo f p a t  , a’ red s , n t  I s—
f a c t o r i ly  during the 1 Y 7 7 — 7 8  w i n t e r , i nc lud ing  the r p r i ’ n ’ r  i °~~~ b i e a k — u p .
In addi t ion , the bu i ld ing , i n c l u d i n g  i ts  roof , has  so ’ ~s a ct  ‘~~ l v  p o s S e i
inspect ion by the C i ty  of Fa ir i ’ tnn ~ u-i Bu i l d i n g  D - i nlrtm. ’c t .

SOME GENERAL CU~~~Ei’l ’n ’d ON ROOF cm ~~~~~~ TT .~\ iN ‘1 ~~b ’ n . . ’ -

The w r i t e r  was p r i v i L e g e d  ro  inc ‘o . ‘ i e t n p o r t  :rl ‘ ‘ . r a ’ ’, lLc ’r ’~ i n n - n-’ N r
Edwin Burbeck ‘ o f B i u r h i ’ n , ’k Roof La g ‘ ‘ Tr i t o n  ‘ n - .  M r .  in r ‘. . c <  I nn  ov ‘n.n.k’d i n f e r —
nation on ocaierai p r oj ec ts  th a  i~ r u - n  k F a n - f l u g  “

~o . ~, -ms h a m  i t  ‘n f l  1 ,

w i n t e r t i m e , and l~e the n g iv e  a [ . u - 1 ” n i .  : i ’ m i , h i ’ r ‘ : ‘t n . “ n c  ;ind c a ut i o n s
re c - n r d i ng  roof co nst r u c t i o n  n ‘•~~~~~ rn.. in imnun ~ i i , ” , c a n ’  ,I nterirmn’ (2).



The f o l l o w i n g  p mn. n~ m ’ c t s  I n u - i v i ’ been comp l et e d  s u c ce s s f u l ly  under
wintertime conditions by Burbeck Roofing Co.

1. 1973— —Dairy u- m i m i , Ga f fn e y  Road , F a i r b a n k s .  This  roo f was
n : a n t i s t n m m ’ t ~~d it  t e mp e r a t u r es  as low as —3 S ° to —40°F.

2. 1 9 4 - 7 5 — — 1 , ’ ’ iinor (late School , F a i r b a n k s .  This u - r e j e c t  went
i r our  ) c t o L ’m ’ 1974 to January 1975 , and was worked on at tern—
pe ra m t ’ cu- ; as low as —30° F .  From 33 to 50% more labor was
n e q u i t e d  than under  warm wea the r  cond i t i ons ;  because t i m e  workmen
we re m ot c~ , le  to move as f a s t , they warred up approx imate l y once
eac h m o o r , and m a t e r i a l  had to  be warmed up.  An important lesson
l e a r  , d  f u o m  t h i s  p r o j e c t  was that all mate r ia l  and supp l i e s
1111 u - i d  be ga the red  into one p lace  at the comp let ion of each doe ’s
n,p~O L ’ a t f o f l O , so tha t  the m a t e r i a l s  ~,,an then he pro tec ted  easily
In ’ rn ,)ossible  snowfa l l .

“u .  1 9 7 5 — 7 6 — — W e s t  Val ley School , F a i r b a n k s .  This win te r t ime  p ro j ec t
,s,~s f inished at t empera tu res  of a pp r o x i m a t e ly  —25 ° to — 30 ° F .

19 7 5 — i d ,~nana Medica l  and Surg i c a l  C l i n i c .  This p r o j e c t  was
s u c ce s s f u l l y  comple ted  d u r i n g  1)e, ’ ernb o r and Janua ry .

~~~. 1~~/ i -  76——Oi l  R e f i n e r y , Nor th  P o le .  The roof fo r  th i s  p ro jec t
was accomplished at t e m p e r a t u r e s  as low as — 2 0 °  to -25°F.

I . 1 9 7 6 — / 7 — — O i l  R e f in ~’r v Phase II , Nor th  Pole , Alaska . The roof
fo r  this  po r t i on  of the R e f i n e r y  p r o j e c t  was also app lied at
t e m p e r a t u r e s  as low as —20°  to — 25 ° F .

7.  1 9 7 6 — 7 7 — — B e n t l e y  Ma ll , Fairbanks . Although most of tae roof
c-~ s constructed at temperatures between +10° and +30°F, the
0oldest  temperature  dur ing  roof cons t ruc t ion  was a p p r o x i m a t e ly
— 10 °F .  On the Safeway Store  por t ion of this p r o je c t , t i n e

roofing contractor provided a three—year guarantee .

8. 1 9 7 6 — 7 7 — — I n t e r i o r  C i ty  Branch Bank , Fai rbanks . Thic Is the
pro jec t  described in the main body of th is  repor t .

9 . 1 9 7 7 — 7 8 — — S a f e w a y  Store a d d i t i o n , A i r p o r t  Road and U n I v e r s i t ’~’
Avenue , Fairbanks . Roofing was app lied at temp au -an~ ares  OS i O n ”

as —20°F.

Mr.  Burbeck o f f e r e d  the f o l l o w i n g  comments , cau t ~~~ns anu s img ges —

tions r e l a ti ve  to c o n s t r u c t i n g  r o o f s  in the w i n t e r t i r n u m ;



_________________________ 
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— Although : p e c i f i c a ti o n s  usua l iv r e q u i r e  t h a t  work be d an t e  u - nt
temperatures above +40° F , n,’xper i & ’uu ca since 1973 i n d i cat e s  thu - i t
roof , n ,~p i i n a L i o n s  can be accomplished at temperatures much
lower than this.

— A Su,~~~sst
’u1 sequence Is the  fo l lowing:

1. I m u - s m n l u - i t e  the en t i re  roof .

2 . Cover the en t i re  roof to p r o t e c t  It  f rom poss ib le  snow .

3. duna nl ete a small area of r o o f i n g , p r io r  to moving  on to
;mr~other  area.

4 .  If snowfall  occurs , :~n m s h  the snow from the area to be
worked on to  a comple ted  area .

— Labor costs in the wintertirrim’, in ’mn rease by between one—third
and one—half , because (1) the workmen move h a l f  as f a s t  as
under  normal condi t ions , due t o  b u l ky  c l o t h i n g , (2 )  the men
wa rm up about once every hour , and (~

) e f f o r t s  are r equ i r ed  to
warm roofing materials .

— Whereas normal mater ia l  wastage is a p p r o x i m a t e l y  5% , such
wastage is between 10 and 2021 in cold weather.

— If the spec i f ica t ions  call  f o r  30 lb of asphal t  per 100 f t ’
one should use 35 to 40 lb per 100 f t 2 dur ing  cold c o n d i t i o n s .
The colder the t emperatu re , the more asphal t  shou ld  be ap p l i e d .

— The most i m p o r t a n t  problem encountered  in r o o f i n g  under cold
conditions is moisture f rom snow , mist  and f o g .  Snow Cu , . be a
major problem, especially in roofing construction , wh et ;  t he’
temperature  warms up f rom , say,  — 15 °F to above 0° F. The work
must always be covered up to prevent m o i s t u r e  in t r u~~i n nT’ ,

— In order not to get m o i s t u r e  between p l i es , i t is i r n p c n r t~,n i  t o
put  all plies down at once , r a t h e r  than w a i t i n g  until, the  n e x t
day to complete the operation .

— Temporary heat ing shou ld  nev~’r he app l ied  i n n - i d ’  ‘i b u l i d l r d
with plywood roof panels , not  i i  t , o ’  comp let e  rnu -” iing sv-;tem

has been completed . Otherwi-e , t oe  hea t  f m ’  n i n  rneath t im , ’

p lywood will melt  the  snow , n , m u n - i n g  t l m e  i i  . .t v t , l  , n~ t , n k e  up
moisture , which will then freeze and t ao t r n i t ’p e d  b m ’r ie a th  the
roofing system .



-‘

— It is ext t • , , nn n ,t l  ri i m l ’ n n r L : n n t  to go t (ni’ r ’ m a t e r  i a la  and s up p l i e s
into  on,’ I ‘mc .  at the complet i n  on a Li ’, ’ s n p c r u - n t, ions , and t o
p ro tec t  i n C  ~uat ,’r i a L  in that on,’ place f r o m  p o s s i b l e  s tun ,’wl m u l l .

Some a’. ~ u c f a i  ahou ld  be k e p t  i m m n - .j d~ ,it night , and taken  out in
t i n e  m o r n  i : n ~n n ’ r use. This w ay  a d d i t i on a l e f f o r t  w i l l  not be
requ i t~ a arm the cold m a t e r i a l  p r i er  to a p p l i ~~ m t i o n .

— ‘lie h,~, . ii, , n ,cr ial  r e(mu ( r i  or pa r ape t  sou ls  becomes so s t if f
I d  a ’cn !~~~~.~~~. t I u - e r  chat  i t  n ’ a u n j l o l  be app i I n n , successfully in t h e

~‘ ,I n u - r i i  r ‘ ,i,~ ’ . \ successful prnu’:edure is to use a temp or ar \ ’
~ u-i ’ u t i  ‘ I  ui l n a r ~n P e t  wails to make a wat e rt i ght c o v em  L o g ,  and
L i n e n  l e a n . a C ’~ thi n- material with hie~~’,’ j a r  pa ’rmOnemi t  material in
tb ’ , P ~(t  Late .

— nh , a i f i ~i , , ;  ing  should n e ver  be a p pi  i eil  in t h e  w i n t e r t i m e .
A p p i  Ia : ~m t  i o n  ( o r :  rig cold w , , a t m u n , r  corn J cad to se r ious  n at er ia l
eX~~ f l f l v ’tn)in Pro blems in warmer p e r i n d u .  A l so , f l a s h i n g  at  t i m e
top ot w,, 1 ,1,5 m u s t  n eces sa r i ly  no aj ’p l  lcd ouilv a f t e r  comp l t ’t i n
o f w~ 11 co n s t r u c t i o n , which i t n - e l f  should be delayed u n t i l  .c ’ n rrii

‘w~ ac h e r , ,ns  i n d i c a t e d  a b oa e .

— Inc n ear penetrations should alw u -m ’,’s he instilled in their I trial ,
( c rI ul~~u- ’~~ f l i.. n ’ o nd lt i ~~~~, in conjunction with cold weather roofing pro—
jects.

— Ro of n ica i n s  can pose. a s e ri o u s  pr obl em , due to •,mxpansk oru - oh0:;
temperatures increase. A successful approach is to  ‘t t i e  u r a i n
in the v ir ,ter , m using an excess c f  asp ha l t , and t i m e r  t , a t i gh t u n
the d ra i n  the following spring “a ter tastenn ’rs and ot:tsn r m etal
p a r t s  have expanded and asp h a l t  has b0come s o f t v r .

— Roofing application inside an enk ion-ti re is O t m n e n ’ n l i v  i l L

success fu l , because of lack n f  v e n t il a t i o n  of t ’ ’ y I a  I ,ri .n S
because  mops and c, the r  tools  u-v l i e  I c i n g  a n - e d  te un ni t o  st r i ~ the
enclosure .

— Punctures to completed root ‘, ‘ , r f u - u n ’e s,  from operations n~~ n ”t ner
t r ades , are an i m po ; ’t n n u -  prohlc’u-” ’ Pi ho ~‘ I1 n t n ”r.

— A ‘‘ ‘n’ri ’tairu hreeil of man’’ ‘l~’ ’ u i ’e’ in, ’ tm t o  ic’r s ’r m i e n  “c u- u - u -  ru~ t i n

in the wintert ,int ’ .

— Cooperati,on and ceot’d nation ‘a t o  t~~n O’ g e n a  ‘ ‘ : I u - m c~’ o I  is
essential for a succ, i sn - fu i l eu - , i ( i  w e u - a L ’ i m , ’r u’ ‘ ‘ u - l u - a n t  ‘ r u - m t ion.



PHOTO DOCUNENTf. 1 I O N

Appen dix  C con ta ins  several  black and whit ’ photograp hs cmf the
Interior L i - u -v Branch bank and its roof , taken Wi t i m and without snow
present.

SU*tARY AND :uNCLUSIONS

Thi. r e p o r t  has documented one portion of O fle  p r a l a c t  in a growing
t rend tu -’ sou - : d continuing construction projects during the wintertime . At
t~~nperatur es is low as —14°F , the roofing contractor at t i m e  interior
City Br amc ’l bank addition proj ect applied vapor barrier , installed
insulation , applied built—up roofing , installed permanent penetratio ns ,
and provided a t empora ry  wa te rp roof  seal over the  p a r a p e t  w a l l .

Performan,l e of the roof sy stem , which is desi gned as a conventional
roof l i ke  those normally cons t ruc ted  in warm weather , has been satis-
factory to date , even though the system was built under cold weather
condi tiDns .

C o n t r a c t o r s  and owners , spu r r ed  by recent accelerating trends
toward development of the nor th , are increasingly realizing the possible
benefits of wintertime construction. Such an approach allows the util-
ization of otherwise idle equipment and manpower , permits receipt of
contractor income sooner than if construction were delayed into the
suuuner pet- m d , and pr ovides project availability more quickly. The
project described in this report is one small , successful example of
that growing trend .

As additional information on various cold soother r o o f i n g  ‘projects
is gath ered , a survey that  compares roofs  built under cold conditions
with those built in more temperate weather would be u s o f t u l .  Such a
stu~ y might tabulate the design and c o n s t r u c ti o n  f e a t u re s , costs and
subsequent performance of each of several roofs in these two categories .
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SECTION 7A

BUILT—UP ~~l )  -‘1~~C , ROOF INSULATION , AND ROOFING SHEET METAL

ROOFING GENLJ ~AL R EQUIR ~~4 ENTS - 7A.01

A. API’R C a ,’ rJ) APPLICATOR : All roofing materials under this
Sect f ’ r ~ shall be applied by an established and qualified roofing
ap~J iontnn r approved by the roofing materials manufacturer.

B. ( :UAl iAi ~’rEE : The Roofing Contractor shall guarantee all roofing
and reef flashing and other work installed by him which is a
coT’pm nc-nt part of the roofing to be watertight for a period of
two “ears after final acceptance of the building. The Roofing
(‘not ractor agrees to make all repaim’s necessary to ensure a water—
tight ra’ao during the entire two—year guarantee. Any damages to
the building, including finish resulting from roof leaks or failure
of any component part of the roof during the two—year guarantee
shall be restored to its original condition by the Roofing Con-
tractor without delay, and t i n e  a ntlre expense will be borne by
him .

The guarantee covers mat erial s and workmanship and normal wear
and tear only . It excludes dam age  done by others , structura l
damages , or acts of Cod .

C. MANUFACTURER ’S SPECIFICATIONS : The manufacturer ’s spr’~’-
ificat ions  fo r  the roof ing  types  s p e c i f i e d  here in , in c l u d i n i ~
specified modif ica t ions , shall  be considered a p a r t  of t h is
Secti on.

Complete manufacturer ’s specifications shall be furnished for
use by the Architect ’s representative at the job site.

D. LABELS , STORAGE , AND PROTECTION : All roofing materials
shall be d e l i ver ed  in original unopened containers or
wrapp ings and the c o n t e n t s  c1~’ . n r l v  labeled .

Materials shall be proper~,lv ha r ,d lnd . st i’~ d , and protected t rem
damage In accordance with the n a n ’ , f a c t u r t ’ r ’ s print ed instructions.
Material damaged in a manner wh i ch n,~ , m t m l , j  impa ir its intended
function will be rejected n nmni d i l l  he removed fran the job site.
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! ‘~~
) a ) I  o . n , ) l e t i o f l  of t i n e  r o ’ ’ f 1 n ~ , w ork , s u r L ius  m at . ’r i a l ,

~~~~~~~ root 1.ng debr is , an d e q u i pmen t  I n c i d e n t a l  to t h i s  work
shail  i c r novo- d f rom the job  s i te .

E . i L ~’1 O~ AK Y ‘:OOI ”IN L : I f  cold w e nt  l m e r  or o t h e r w i s e  normal l y
xc~ ted unfavorable weather  c o n d i t  ions p r eva il  ‘ a k i n 1 ’  a m 1m le t e

rod i n~ ‘rtem application inadvisable , and “ c t  i t  is d o s i r a b l e
~‘ ‘ v a d . ’ pr o t e c t i  a for interior finish trades to expedita ’
s n a  Jules , allowance shall be r,,mde to Install temporar’

a~~’J L , . ?  p r o m o t i o n  at  no a d d i t i o n a l  c~~a s t  t o  the  • ‘w n a r .

~e[ ., ’ r i r , ’ r o t e ct i o n  may be p r o v i m u e d  by  m o d i f y i n g  t } m e  s p e c i f i e d
in~; t ‘

~ 
p.~’ to a two—phas e appi I C O  t i  ‘n in accordance  w i t h  t he

r i a ~r, n u m a n u f a c t  u r e r  ‘ S i’ecoinmendat ions , whe r eb y the first phasa~
~‘ r ~c~~stino , of a minimum of amm o layer  of f e l t  m e m b r a n e  ov er  f ab r i c s
c,a vcred w i t h  a g l a z e  c en t  a ) f  b i t u m e n , sha l l  serve  as a t e m p o r a r y
r o o i i ’ m g ,  and provid ing  t h a t  the requirements f a  r t O t ’  sp e c i f i e d
g~Lc i antee are maintained upon application of phase two and fina l
comp letion ~f the specified roofing .

ROOE~ NO “IA J~~ lALS — 7A . 02

A. GENE RAl, : Materials shall h& the p r e d m n o  t -~ e l  t h e  a c ’ c~’t ed  r o o f i n g
r a n ’  a t  an c t o rer or meet the app rova l  of t t n ~ am m a u i  r u t  m r e ~’

Areas  to r o ‘ O l V e  b u i l t — u p  r a a ’ I  ing  s h a l l  be c a a v . - r e d  w i t h  ~~~e’ ’ i f l o d
memhrane~ and smooth surface Tme (’ti’mg the requirements I c e  C l a ss  A ,
noncoinbusLible.

In s u l a t i o n , vapor barrier , and adhesive mat .’rlals fn u - ’mu ding

a 
ap p l i c at i o n , shall  meet the ro il  r enme nts  o 1 i-’a c t o u c  ‘ iu r m a l  1 —  ‘

~~

f i r e  hazard  and wind r e s i s t a n ce  fo r  C lass  1 i n s u l a t e d  i i  deck
construction .

Where aspha l t  m at e r i a l s  a re  sp er i  i ’ d  or r o ; U i  a .  I , p ’ G L m c t ’ ~ of
John s—Ma riv i l l e , F l i ntk o t e , or o p p r o ’~eJ e q u i v a l e n t  a r e  accep t -
able.

B. l N o ~’LA1 ’rON: F i b r o u s — g l a s s  t ’~ pe • I ~~ 
t~— f~~cat , r ,; l 1  n n r a — c o m h u i s t —

i h l e  boards composed of m o r g an . ’ ; i os ;  f m  c s , co n f o r m i n g  to
Federal  S p e c i f i ca t i o n  H l I — I — 5 2 6 C ;  sam”,o .c~ Owe.ns ’- iec n ing  F i b e r g la s
C o r p o r a t i o n ’s Roo f I n s u l a t ion ; two l a c ’ r s  h a v i a f  a combined C
factor of both layers not t m exc ed 0.12 .

1 3
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C. FELTS AND FABRIC

1. Va or B a r r i e r  Over M e t a l  Deck:  S i s a l k r a f t , 298 V a p o r s t o p .

2.  Rj of Tape:  6 — i n c h — w i d e  g lass  f i b e r  r e i n f o r c e d , Owens—
corning Fiberglas Roof Tape .

3. Aspha lt—Saturated Asbestos F01t : ASTM D 250—68 , No. 15 ,
- r i a r a ted .

4 . B i t u m I n o u s  Woven Glass F ab r i c :  ASTM 0 1 6 6 8 — 6 3 .

D. ADj IE SIVE VAPOR BARRIER TO METAL I)ECK : S i s a l k r a f t , P ’,’ r m — K u r
.dliesive .

E. BITU’MENS

1. Steep Aspha l t :  ASTM D 3 1 2 — l a , so f t en i ng .0 m t  not  less than
185 degrees F.

2. Asphalt for Roofing Pl ies  and S u r f a c i n g :  Johr i s—Ma n v i l l e
Aquadam , meeting ASTM 1) 3 12—64 , s o f t e n i n g  p o i n t  as r ec~~rmr mc ’n d d
by roofing manufacturer.

F. PLASTIC C~ 4ENT : Asp halt type , FS SS—C—15 3 , Type I.

C. INS [ ’LATI ON FASTENING SCREWS : Type as recommended ,ium ’j listed
by Factory Mutual in lo Ss pra ”.’o’ntion data sheet 1—28 , lat~’et
edition .

H. ACCESSORIES: As reconirnended by approved roofing manufact m a ’

I. CANTS : Impregnated f iberboard .

INSPECTION AND PREPARATION OF SURFACFP ~ -

Pr ior  to s t a r t i n g  the work , h u e  ‘ ‘ i t  .1  ‘ a m u r f r a c - ’~ i n  he c o ; .r a ’u .
Defec t s  in workmanship and m a t e r i a l s  mu ’ other r r i a l e s  th a t may at f ee t
the finished work of t h i s  S e c t i o n  Th~~ll be corr~ c~ 1 before work starts.
The s t a r t i n g  of work on any s u r f a c e  shall  imp l y  t h a t  the surface has
been inspected and approved by the app l icator.

14



81’a:TION 7A ‘
I

RE I 1.T-I’ I j ~ ~ 0 , ROO F I N $1  l . AT I O N A N b  ROOF I Nm 811L1’: i METAL
I ’ at’ o 4

‘ l i m e  l a n a  i i - ,, ’, ‘1 ‘~j ’or h a r r i e r , i n s u l a t i o n , or roo t  ing s h a l l  m a t  s t a r t
un t i l  sub.  L u ,~~~t ,o is smooth , f i rm , d r ’ ,’ , f r e t -  f rom d i r t , l o r e i g n m a t e r i a l s ,
siu a r p prcj ’ i I n s  or  voi d s , and has b a n  i n s p o c t  e l  a n t  approved .

V~ u t  ‘ , c u u . ; , and o ther  pro j o ..c t i ons  t h r o u g h roofs sha l l  be p r o l o r ’ lv
I o i le d  , L I  ,i~ n ed , and ea-ou re~ i n pos i t  ion .

a ‘ L L C - ’~ I i O N  7A.  04

A . i N  a k o o f i n g  membranes , b a r n ’  t l a i n  In~~. m d  ; i cu c s sor i  es ’, a l
h0 . n -i l  1 ~ed ar  i n s t a l l e d  In ri ‘ ‘ ‘r  dat~, e w i t h  t h e i r  m a r tu f a c t ’.m r o - r ’ S
p r i n t , ’ s m e c i f i c a t i o n s  and w i t h  spe ci fied ma m d i f j c a t  i ons .

Vapor  c ir c l e r  and i n s u l a t io n  s h o t  1 be ap p l i e d  in a a ‘rd a ; ’o ’ e w i t h
r’actory Mutua l da ta  sheet l — 2 h .

The ‘a . o r b  and m a t e r i a ls  of t e a  t r ades  s ha l l  be a d e ’ c n u , a t o ’ l V p r o —
t eC a f r o m  damage by asp ha lt d r i p p i n g s , s p l a t t e r , or any r o o f i n , t
~.p~’ra t~ On. Any such damage shal l  irn’,i-d i a t o ’ l v  he repa i red to  t he
Ar ’,,n n l t e o r ’ s s a t i s f a c t i n , a t  no expense t a  the m ) w n a ’ r .

Roof lag  a n e r a t ions shall not s t a r t  d u r i n g  per i a d s  f prec ip i r a —
t h a n .  I f , d u r i n g  r o o f i n g  o p e r a t i o n s , p r e c i p i ta t io n b e g i n s , wo i’ k

sh a l l  im amo d L a t e l y  be s t e p p e i , a l l  un roofed  i n s u l a t  i m o  p r o t e c t e d
o~!’t ~~r s t  the intrusion ‘f moist u r e , and membrane  edocs ‘mea l ’1 .

The c o n s t r u c t i o n  of any b a y  or sec t  ion  of roof deck s u r u  a e s i m a l l
be comp leted and I n s p e c ted beu  e t  a - r oo f ing  w a i l .  15 . ‘ep 1 ; .

B. VAPOR BARR IER : Lay vapor  b a r r i e r  under a l l  i n s u l a ti on , ‘ive r l ap
2 inches minimum on sides and o n t o , ,a~ d seal ~ i t !;  n bc

Emb ed \ ‘ap r h ar r i e r  in f u l l  ( a u d I  ‘oat  t m ; ,  n t  S t a  fri ~p~~i i r a —

t ion , of a d h e s i ve . The l a n e  of f u l l  ‘ ; m m ba ’ i a m ’  ‘ , bes m a - a  . d i a e r i n g
the v a d o l  b a r r  ic r  t a  t l~~’ mt ’ t’~i 1 I t  ck , i s  t a  f i l l  r a n v  ~o i l  . t -  the
vapor b a r r i e r  w i t h  a d h e s iv e  a - a r e t he  i n s u l a t i o n  h a l o i n g ,sc r .~~ e
pa rs through the amer,iarana- .

C. ROOF 1N 81 :1,AT ION

1. Applications: S~-c ur .’ i r s t  l a y e r  01 , a s a f l a t  ion w i t h  a j a .’~~i t ’ i e . I
sc rews , )~ ‘t  er mIn e o’~~;4 ct  ‘ j u t - m t a t \  t i n  sp;~ n a g  p a n t  tern in

w i t h  F a c t ’  a ” . M u t u a l l — d )
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-~ e a  ond l,a ’,’ . ’ m’  o v a - r  f i r s t  i n  f u r l  ( s o l i d )  mopp i ng . 1
c --s ..

~~ 
m ap ha I t , app I t t - a l  a n t  t he r i t a -  of 30 pounds  p a r

l i t ) , ai , tr ’e feet. Press i n s u t , n t .  Ion firmly into hot a r j a t a a  I t .
;~:..ak joints of second l o v er  a n i m u t m u m  of 4 inches w i t h  tho rn ’
‘f t i to  f i r s t  l iver and app ly  roof tape to top joints per

ri O . ;  ~
‘ ,n tu r er ’ s recoimiendat Ions.

ro of  in s u l a t i o n  to m i t  n e a t ly  a round  a l l  roof p r e l e ct i on s .

2 ‘ . .r  C u t o f f s :  Provide  w a t e r  a .-au a oft s at end of day ’ s work
a~~d ~~‘ , ‘ tma ”, ’ a ’r p r e c i p i ta t i o n  i s  i n n a i n e n t .

k i t e r  c u t o f f s  s h a l l  be a p p l i e d  to e xj e re d edges f
roof Insulation , extended h in  l i t - S  on root ’ do’ k , ca r r i e d
up and over roof i n s u l a t i o n , a nd e x t , r m d e d  6 lO ller on
top of built—up roof i ’ ; .~.

,. Remove w a t e r  ‘ m a t o f l  s h e l e n e  c o n t i n u i ng w i t h  t i e  i n s t al-
l a t i o n  of th a -  roof i n su l a t i o n  and b u i l t — u p  r o o f i n g .

3. U t o t  cc ; ion ot Roo f In s u l at i o n : Do not l e av e  i o . a r a l l e d
glass fiber insulation exposed to the weat iaer. Lay no mn or ’
reof insulation than wi ll he comp lc-t ”lv covered w iti m com-
p l e t e  built—up roof  i m i g  on t ime same day.

I). B U I L T — U P  N o O F I N ( ;  shall be ,lolnms—M :am m vi l l o ’ , Sp o i l  i o ’ aa t ic :; I 5 1— P
or approved equivalent , tnodit’ i o- l to Inc lude two) sa aU d — c a o p p e a  layers
of l : u m a m t a s h  woven glass f a b r  Ic u nder  a sh e at o s  fe I ta’ .

F i n i s h  in one o p e r a tl aim t i r e  u p p l i a ’ a t t i o f l  of built—up r a P  lag up
to the line of termination at end of day ’ s work. Pnv ~‘ or t i  cm
of the roof system l e f t  exposed without final surf d a l i  oa , sr
be removed before proceeding with the permanent i iS [O ’a i ; u , l a m .

Al l  roo t  a reas  shall he al a c u r a t o a l v  t o l d  out f o r  i c r ’ :  I - u p
and sequence of p i l e s , and ni l p l i e s  laid s h i ng a  fp ~~ b i ’ i n n  .-.‘ L t h
proper expaasaure . Fa ’la p ly sh ,n I 1 1 - - r ao rn o ’i in p l O a . c ~ 1u ii -

the b l t m z m n ’n is  hot and 1; ~ v , , i 1  ‘ a rs  sha l l  ho ire’’ t ‘aur a

t’i shmouths , ho ua ; k l o ’ , b l i s t e t  a . ‘ a t  o t h e r  f a u l t a ’  ~;r m n u ; f u i p .

E. ACCESSORIES C ( m N S T R U C ’ F T O N

1. l e a d  C o l l a r s  it Roof D r a m  ins :  xl  t iu d ‘ 
l i t  a I : t ’a ’t f r o m  inside

ed ge- at d r a i n  to m i n i m u m  i t t  i n n  a ’ S  o a ; :  r id, oaf  d l , i r a ’ a l n n ;
r i ng .  P lace  b etween  p l i e s  of L e L L  .‘irm d f l a x !  a’Oto ’t’ t i~~l u t .

2. ‘,N’tmt !~l tu u ’ Flashing : Emu e l  : 1 m g ’ - - i n  n s p h ; a l t  , i’,.’ ’ m ’ i c ’  t i m  t

l a i r  of membran e w i t h  , i l l i t  l u l l  r , ’ i n f a r c i n m r  7 1108.

_ _ _ _  
________
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• t~OOF IN SLI LAT I ON AN! )  ROm ,m F I NC SHEET METAL
P age (a

A a ’t e o  a l l  r o o f i n g  pi le-a ’m a r t ’  in  p lan e , fo rm a p l a s t i a ,
co atr ent  can t  around base .

R OOP I N  H ’ ; ” : ”J ’ 1 . ’,TAI,  — 7A . 0 5

a t  NP , a L :  Cauges , w e i g h t s , and th i c knc aasa.’a sha l l  be as sp e c i —
I. ‘a n . J  oa~s noted otherwi so- on t ian - d ra w l  n ’ s .

a l i n g s  a dj a cent  t a  m e t a l — n - l a d  f u n : i a  panels are sped —
ied to’ bu fahrica tcou under hen tion 7J and t a  l e  f u r n i s h e d  t a

t m an ~ C o n r r ,  t or  unde r  th ia  Sect  ion 7A f o r  i n s t a l l a t i o n .

B. M~t u ~~R t A L N

uca . a l u m : A l ’  n u n  A l  u~’ un u m n F l . a  t I n N a r -a t r i a l  F l a s h i n g  ‘N h c : t
‘0  anproved equivalent a0i th :i mill finish.

M in i a a , u u a n  gauge;; f or f~ ca’ dimi ammons shal l  be m a x i m u m  4—
ar ,d ‘u—in ch face 0.0 3 2  l n c i a , 6— and 7—inch f,,ce 0.040—inah ,
and s-inch face and over 0.050—inch.

S~~r o ;s , bo l t s , and in i s~~n l i a t n 0 0 0 s  accessor ies  fo r  f a s t ’ in g
m , m t , ’ r i a l s  shall he of s i m i l a r  type me ta l s .

FABRICATI ON A N I -  INSTALLATIO N — 7 8 . 0 6

a\ .  N E P A l .  FL .\ h i l I N a a N OT FURNISHED m~~’ OTHERS:  Fabric amt. .o and crc:—
tion shall  c on f o r m  to the Ar i i  tectural Sheet Na tal >1 ‘., :al of
the Sheet Metal and Air Conditioning Contractors Na t ft nnu ’a.
Association , Inc .

A c c u r a t e ly  form to the d i m e n s i o n s  and shapes ax U e t a i l ,  C ‘ri t r u e

Drawings . Members shal l  ft n i s 1  ~ i th  r~~ue ,  x t r a i ;: , l:t , .a :lC m s m ’ a r p
l ines and angles;  and wher e i r m t e r c e p t i n g  each o r E .  r , ‘ m a r a J i  he
coped to  an a c c u r a t e  L i t  mi nd s a ’ :  r e ly  f a s t ea a d  . A . ’ oxp -ased
edges of sheet meta l  work sh~~i 1 h a  t u r n e d  1-’i’:k J / 2 — n a l m  m i l l e sS

otherwise indicated .

Ext ’r i o r  sheet m eta l  work n a i l  no Wa tort I ‘ht and shall he
fo rmed , f a b r i c a t e d , and ip a ’ t a  l i d  to rica ’ n a t O ] ’ ’  p y cy l 3 ’ for
expansion and c o n t r a c t  i o n  inn the camp I t  ~ 1 w o r k .

F l a s h i n g  laps s h a l l  be set in ~pea ’l f 1 eaI pl a stic cement , with
the cement  he ld  ha t -k  1/ 2 — i n c h  c romam L u ’  j m t .

17 
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Sheet ‘u;, ta I work shall be a ’aJ ‘s o !  and ~a ’a l ~~d s i  th approved a m a n ; —

pound u r ad  as r e q u i r e d  f e r  a romp l e t  u n l y  w a t e r t i ght  i. n st a l  la—
t i on .  wlm. u ’e no ed sealant on the  D r a w i n g s , seal as spec i f iec
undo. t,C t L’ ,ln 7C.

Wi’,cu , ‘a~~t a a l  work conu o ’ S In con tac t  u i t h  a d i s s i m i l a r  meta l  or
aas t . 5 l  i d ,  i t  shall  be p r imed  W l t l m  B h u p l a i r i c  Lu 28 p r i m e r  and
~m a n i n t e u ~~it 11 one heavy b r a m s i m  c oat  ot  Bltup lastic 28.

d n o V ’ . - t j i  necessary  covers , c l i ;) ,, , and a n cl” ’r  a; a~s r e q u i r e d
to ~un ‘1 .‘te  the work .

ac r a; i a ~ a m o s  shall be in maxic’ n ,  l eng ths  \ t t i  m I n i m u m  ;l im m a a ’r
of j o in t~~.

Fact . c y - ’u , a i :u i a c tu r e d  items a r h , m  , 1 c m u i s t a l ]  ~d in  e n - ’; rdan ce v’ith
the  :n anu faccu re r ’ s r ecommendat ions .

B.  Cn , a P  Li,’ ‘‘LA SHIN C FURNISHED l’~~l)LE , S m , C T [ l , N  7, 1 : I n - ~t a1  t cop i r m ui
fi.a’a ing f u r n i s h e d  under  S e c t l a a m  7, 1 ,

AV O ad  d . m , m c e  and abrasion ot f l a t  a-ho d r m i r f u i a : e s  01’ toe ,-nc t :’u ’

in st i l l  f l a s h i n g  In accordance W i t h  t h e  s u p pl i , ’r ’ s r~~comnroi ’d . ’u—
t ic,n ; fo r  a comcr le te  w a t e n ’ti g i m t  l n ’a s t a i l a n i c c m .

MT ’~m ,tJ,LANEOU N SHEET METAL WORK — 7B . ”)

Sheet metal work not speci,f ic~ l i~ meat, ic’nod in tlmi s S.- t ~~-n aca: not.
norma l ly  furnL~hed by other tr cuu ac s rh a l ’  he provided as i t i d i o a a ,  ed a n
the Drawings or required to conupi ’te t i e  pro ’~e ar t .

i - i  
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SUPP LF ~1ENTARY S P E C I F I C A T I O N S

FOR

FIRST NATIONA L BANK OF ANCHORA C E

INTERIOR CITY BRANCH

Fai rbanks , Alaska

Prepared  By

JOHN GRA H AM COMPANY

Architects — P lanner s  — Engineers

Anchorage

August 20, 1976

The f ollowing Supplementary Specificat ions are in additica, ‘ a l and ~hal l
become a part of Specification for First National Bank of A mm ’, lorage ,

Interior City Branch , dated September 22 , 1972 , and si u rm U be ‘inaor ;orat~~d

in and become a part of the above Specification as tho ug h f u l l y  ‘a u a t
f o r t h  t he re in .  Where materials , workmanshi p, eq u i n c o t , ~ r a c t . ion and
application methods required to complete the work as indicated on the
Drawings are specified in the ori ginal Specification , th~ v will not be
repeated in this Supplementary Specifination .

Section rind Item numbers listed h e re i n  are ‘or r ” f e r e c a  e to  the  same
component Section and Item Numbers of the  F i r s t  N a t i o n a l  Bank of
Anchorage , In ter ior  Ci ty  Branch Sp e ci fic~n t io n .

Certain Sections , whole or in part , of the ori g inal Specification are
not  required for completion of t i l t s  work and s h a l l  b i ’ considered as
not applicable .
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by the material m a n u f a ’  t a m  r er .
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