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An important  f e a t u r e  o f  t h e  work of  the  D i v i s i o n  of 
Bui ld ing  Research i n  connec t ion  with  b u i l d i n g  i n  t h e  North i s  
t h e  s tudy  of permafrost  and i t s  e f f e c t  upon c o n s t r u c t i o n ,  I n  
r e c e n t  y e a r s  much of t h e  D i v i s i o n l s  work i n  t h i s  f i e l d  has  been 
c a r r i e d  out i n  the  v i c i n i t y  of Aklavik w i t h  t h e  o b j e c t  of  
p rov id ing  a s s i s t a n c e  t o  t h e  Department of Northern A f f a i r s  and 
Na t iona l  Resources i n  t h e  t e c h n i c a l  problems a r i s i n g  from t h e  
proposed r e l o c a t i o n  o f  t h i s  A r c t i c  community, 

One of the problema under c o n s i d e r a t i o n  i s  t h e  
f e a s i b i l i t y  of c o n s t r u c t i n g  basements a t  t h e  new s i t e  o f  
Aklavik,  Technica l ly  t h e r e  appear  t o  be many d i f f i c u l t i e s  i n  
t h e  c o n s t r u c t i o n  of basements t h a t  w i l l  perform w e l l  i n  permafrost  
a r e a s  where t h e  s o i l  i s  s u b j e c t  t o  s e t t l e m e n t  on thawing, These 
t e c h n i c a l  d i f f i c u l t i e s  t end  t o  make t h e  c o n s t r u c t i o n  of basements 
uneconomicalo I n  p r a c t i c e ,  r e l a t i v e l y  few basements have been 
b u i l t  i n  such a r e a s  and t h e r e  i s  v i r t u a l l y  no publ i shed  m a t e r i a l  
on the  performance of basements i n  permafros t ,  

This survey was t h e r e f o r e  i n i t i a t e d ,  a t  t h e  r e q u e s t  of 
the  Department of Northern A f f a i r s  and Nat iona l  Resources, t o  
provide in format i  on on the  c o n s t r u c t i o n  and performance o f  t h e  
few basements t h a t  had been b u i l t  i n  t h e  o r i g i n a l  town of Aklavik, 
The da t a  ob ta ined  a r e  con ta ined  i n  t h i s  r e p o r t ,  

The s tudy i n d i c a t e s  t h a t  t h e  performance of n e a r l y  a l l  
basements a t  Aklavik l e f t  much t o  be d e s i r e d  and confirmed t h e  
need f o r  s p e c i a l  c o n s t r u c t i o n  f e a t u r e s  if t h e  performance p r o b l e m  
of  basements i h  pelhmafrost a r e  t o  be overcome, De ta i l ed  c o s t  
ana lyses  were no t  made but t h e r e  i s  every  i n d i c a t i o n  t h a t  t h e  
c o s t  of basement c o n s t r u c t i o n  t h a t  would perform w e l l  would be 
very h i g h  - so high,  i n  f a c t ,  t h a t  i t  w i l l  u s u a l l y  prove more 
economical and c e r t a i n l y  l e s s  troublesome t o  avoid basements 
a l t o g e t h e r  and t o  provide equ iva len t  enc losed  space above grade,  

Ottawa, 
February,  1957 , 

Robert  Fo Legget, 
D i r e c t o r ,  
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A SURVEY OF BASEMENTS I N  AKLAVIK 

Ho Brian Dickens 

I n  September 1954, t h e  w r i t e r  made a  geDeral  survey of 
t h e  b u i l d i n g s  a t  Aklavik i n  o r d e r  t o  o b t a i n  informat ion  which 
would a s s i s t  i n  t h e  planning of the  proposed move o f  th i s  Arct fe  
communfty. The r e s u l t s  of t h a t  survey were r e p o r t e d  i n  S p e c i a l  
Report Noo 17 (SPX 1 7 )  of t h e  Div is ion  of Bui lding Research da ted  
November 195k0 To a s s i s t  f u r t h e r  wi th  the  proposed move, t h e  
w r i t e r  r e v i s i t e d  Aklavik i n  August 1956 and made a d e t a i l e d  f i e l d  
survey of t h e  c o n d i t i o n  of t h e  basements i n  t h a t  permafrost  a r e a ,  

The r e s u l t s  of t h i s  s tudy  have been recorded i n  t h i s  
r e p o r t  i n  t h r e e  p a r t s .  P a r t  A provides  a  gene ra l  record  of t h e  
survey and i t s  purpose, and inc ludes  a  s ta tement  on the survey 
procedure,  t o g e t h e r  with  a  d e s c r i p t i o n  of  the a rea  and the  s o i l o  
A d e t a i l e d  record  of the r e s u l t s  of t h e  survey i s  given i n  P a r t  
B, i n  t h e  form of a  t a b u l a t e d  summary of the  basements surveyed, 
fol lowed by a  d e t a i l e d  d e s c r i p t i o n ,  ( w i t h  ske tches  and photographs) ,  
of the  h i s t o r y ,  c o n s t r u c t i o n ,  and c o n d i t i o n  of t e n  basements t h a t  
a r e  r e p r e s e n t a t i v e  of the  t y p e s  of basements i n  AklavPk, P a r t  C 
c o n t a i n s  a  summary of the  f i n d i n g s  of  the  survey and concludes 
wi th  some genera l  comments on t h e  c o n s t r u c t i o n  of basements i n  
permafros t ,  

PART A 

GENERAL RECORD OF SURVEY - 

Survey Purpose and Procedure 

This survey was designed t o  provide f i e l d  da ta  on the  
performance of basements i n  a  permafrost  a r e a  and f i r s t - h a n d  
information on the c o n s t r u c t i o n  and c o n d i t i o n  of basements i n  
use  a t  the p r e s e n t  s i t e  of Aklavik, 

For the  purpose of the  survey a basement has  been 
de f ined  a s  any excavated a rea ,  r e g a r d l e s s  of  s i z e ,  c o n s t r u c t i o n ,  
o r  cond i t ion ,  t h a t  i s  i n  use beneath a  b u i l d i n g  f o r  s to rage  o r  
one of t h e  o t h e r  func t ions  normally a s s o c i a t e d  w i t h  a  basement 
space.  There a r e  seventeen basements i n  Aklavfk; each was 
examined and the  informat ion  obta ined  has  been recorded i n  
summary form i n  t h e  t a b l ~  on pages 4 and 5 of t h i s  r e p o r t ,  



Ten of t h e s e  basements, r e p r e s e n t i n g  t h e  major t y p e s  of basement 
c o n s t r u c t i o n  a t  !Bklavfk, have been descr ibed  i n  de ta i l . ,  

The informat ion  obta ined ,  which is recorded i n  t h f a  
r e p o r t ,  i s  based on v i  s u a l  obse rva t ions  and t a l k s  which t h e  
m i t e r  had with  t h e  l o c a l  r e s f d e n t s  durfng the fom-day survey,  
~ u g u s t  21 t o  24, 1956, 

The Area 

The town of  Aklavik,  l a t i t u d e  6 8 O  120N, long i tude  
13S0 OOPW i s  l o c a t e d  approximately half-way down t h e  M8ckenzfe 
River Del ta  on a  western channel of t he  r i v e r ,  The Mackenzfe 
Del ta ,  about 100 miles  long  and 50 mfles  wide, i s  d fa t ingufshed  
by low, f l a t  topography, and i s  i n t e r l a c e d  and  d i s s e c t e d  by 
numerous l e s s e r  channels  and s p o t t e d  with  thousands of s t agnan t  
l a k e s  

The se t t l emen t  of  Aklavik, 120 mfles  n o r t h  o f t h e  A r c t f e  
C i r c l e  and 40  mi l e s  sou th  of the Arc t i e  Ocean, i s  c h i e f l y  a  
c e n t r e  f o r  f u r  t r a d i n g ,  government a d r n i n i s t ~ a t i o n ,  and mfssionapy 
a c t i v i t i e s ,  It has  a  permanent popula t ion  o f  about f o u r  hundred, 
t h a t  i n c r e a s e s  t o  n e a r l y  f i f t e e n  hundred when Eskimos and Indfans  
move f n  from the  surrounding d e l t a  dur ing  t h e  summer months, 

I t s  c l imate  1 s c o n t i n e n t a l  , The mean annual  temperature  
i s  1S0Fo wi th  a  J u l y  mean of 5 6 O ~ ,  The mean annual  r a f n f a l l  i s  
4 i nches  and snowfa l l  i s  approximately 5 f e e t ,  Wfnter begfns  fw 
l a t e  September and l a s t s  f o r  a  l e a s t  seven months, S i x t y - s i x  
days of  t he  yea r  only,  a r e  n o m a l l y  f r e e  fpom f r o s t ,  

The S o i l  

The s o i l  a t  Aklavik i s  t y p i c a l  of d e l t a f c  d e p o s i t s ,  
Tes ts  c a r r i e d  ou t  by t h e  Div i s ion  of Bui lding Research i n  1953 
i n d f c a t e  t h a t  t he  s o f l  t o  a  depth  o f  35' f e e t  is predominantly 
s i l t  with l a y e r s  of f i n e  sand and organic  m a t e r i a l  wi thout  a 
t r a c e  of c o a r s e r  p a r t f c l e s o s 2  The organic  m a t e r i a l  r anges  from 
black ,  h a i r l i n e  s t r e a k s  t o  s t r a t a  2 f e e t  t h f c k  and f s  composed of  
a  mixture  of decomposed and p a r t l y  decomposed organic  m a t t e r o  
The mofsture conten t  of t h e  s o i l  occurs  mainly a s  i c e  and i s  high,  
ranging between 50 and 85 per  cent  by volume, It v a r i e s  I f n e a r l y  

3 " ~ m a f ~ o s t  i n v e s t i g a t i o n s  a t  Aklavfk ( d r f  l l f n g  and sampling) 
19539 by J o A o  P i h l a i n e n  and GoHo Johnston,  NRC Notb 33939 
January 195'4, 47 P O  



w i t h  d e p t h  f o r  t h e  f i r s t  10  f e e t  but  below t h i s  the  mois ture  
con ten t  remains g e n e r a l l y  c o n s t a n t ,  I c e  s eg rega t f  on i n  t h e  
Aklavik s o i l s  c o n s i s t s  mainly of h o r i z o n t a l  i c e  l e n s e s  from 
h a i r l i n e  t o  3/4 i nch  t h i c k  wi th  some sma l l  random v e r t i c a l  l e e  
fo rma t ions ,  

The ground i s  permanently f r o z e n  t o  a  depth  of s e v e r a l  
hundred f e e t  and on ly  the  t o p  few inches ,  known a s  t he  a c t f v e  
l a y e r ,  a l t e r n a t e l y  f r e e z e s  and thaws w i t h  t h e  seasons ,  The 
dep th  of t h i s  a c t i v e  l a y e r  v a r i e s  w i  t h  t h e  ground e o v e ~ ,  I n  
a r e a s  where t h e  o r i g i n a l  v e g e t a t i v e  cover  has  no t  been d i s t u r b e d  
the  d e p t h  of  the  a c t i v e  l a y e r  ave rages  18 i nches ,  Under r o a d s  
and o t h e r  c l e a r e d  a r e a s  the a c t i v e  l a y e r  may be 4 f e e t  o r  mom 
deep,  Under some b u i l d i n g s  which have been i n  use  f o r  many 
y e a r s  t h e  permafros t  has  receded t o  dep ths  up t o  1 0  f e e t ,  
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Notes: 
1. Lot numberr. a r e  based on t he  Department of' rpines' and Resources' p l a n  da ted  Ottawa, 19 May 1947. 
2. Page numbers r e f e r  t o  pages of t h i s  r e p o r t  on which d e t a i l e d  d e s c r i p t i o n s  of t he -ba semen t s  

a r e  given. . This b u i l d i n g  was o r i g i n a l l y  b u i l t  i n  1936 but, was r e b u i l t  i n  1948 a f t e r  a  f i r e .  . This  b u i l d i n g  'was b u i l t  i n  1935 by t h e  HudSon~S 13ay Co. but  was so ld  t o  the  R.C.N. and moved 
t o  i t s  o r e s e n t  l o c a t i o n  i n  1953. 
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13 

27P 

28 
and 

2  9 

30 
a  nd 

3  1 

3 2 

32 

39 

3 ~ s e m e n t  

D e t a i l s  of Cons t ruc t ion  

1!;0od-lin~d w a l l s  on p o s t s  - wood  lank 
f l o o r  over  wood s i l l s  on t h e  ground 

Conv6nt ional  conc re t e  ba sement - 10" 

wa l l s ,  f o o t i n g s  and 4" f l o o r  

Y a l l s  of r o u ~ h  wood s l a b s  p laced  v e r t i -  
c a l l y  - f l o o r  of wood planks over  e a r t h -  
conc re t e  s l a b  under f u rnace  

l q a l l s  l i n e d  w i th  wood boards  of random 
width end some f i b r eboa rd .  !Vood plank 
f l o o r s  on wood s i l l s  18" above e a r t h  
l e v e l  wi th  sawdust between 

Viialls l i n ~ d  wi th  wood board - 8' wide 
wood plank f l o o r  on wood s i l l s  

~ ~ a l l s  of v e r t i c a l  l o g s  a t  41 t o  5'1 

c e n t r e s  l i n e d  t o  mid-height w i th  wood 
boards .  Unfinished f l o o r  excep t  f o r  
wool planks  l a i d  on wood s i l l s  t o  
se rve  a s  walkways 

8" c o n c r e t e  wa l l s .  8" conc re t e  f l o o r  
p laced  over  rough wood f l o o r i n g  on 
2*x8* j o i s t s  l a i d  i n  4" g r a v e l  fill 

( 2 )  
page 
No. 

29 

32 

36 

S i ze  
( f e e t )  

Year 
R u i l t  

1932 

1948 

1938 

1936 

1935 

1936 

1935 
(4)  

. Building 

Desc r i p t i on  

NA and NR 
Dwelling 

N9 and NR 
Sub-9is tr i c t  
Adminis t rntor l  s 
Fie s idence 

Anglican 
h' ission 
Cathedra 1 

Anglican 
P,Iission 
H o s p i t a l  

~ n g l i c a n  
blission 
School 
P r i n c i p a l 1  s  
Residence 

a n g l i c a n  
Mission 
School  

DND-RCN 
Commanding 
Of f i c e r !  s 
Residence 

Year 
E u i l t  

S i z e  
( f e e t )  

30x33 

23x76 

25x76 

56x80 

22x28 

73x130 

21x30 

Pegun 1932 
en l a rged  t o  
T - s h a ~ e  
l a t e r  

f u l l -  
s i z e  

10x25 

30x30 

12x14 

1948 

1938 

1936 
t o  

1953 

1935 

begun 1936 
en l a rged  
l a t e r  t o  
i nc lude  1/2 
bldg.area  

f u l l -  
s i z  e  

- 
1953 



DETAILED DESCRIPTIONS OF REPRESENTATIVE BASEMENTS - I 

Locat ion:  Lot NO. 4 

Person Contacted:  F a t h e r  Biname - 
H i s t o r  : The b u i l d i n g  (271 x 64q), of l o g  c o n s t r u c t i o n  on s u r f a c e  
d d a t i o n s ,  was b u i l t  i n  1932 without a  basement. The p r e s e n t  

basement (109 x 4 0 0  was dug i n  1953 t o  permit  i n s t a l l a t i o n  o f  
a  g rav i ty - type  warm a i r  fu rnace .  P rev ious ly ,  t h e  b u i l d i n g  had 
been hea ted  by space h e a t e r s  on t h e  f i r a t  f l o o r  l e v e l ,  

Basement D e t a i l s :  (P ig .  2 ) ,  The f l o o r  of  t he  basement 1s c o n c r e t e o  
The wa l l$  c o n s i s t  of v e r t i c a l  wood members a t  approximately  
3-foot  c e n t r e s  l i n e d  t o  mid-height wi th  wood boapds. The f l o o r  
above i s  supported on l o g  j o i s t s  r e s t i n g  on heavy t imber  beams 
and p o s t s  ( F i g ,  3) Drainage-water c o l l e c t s  I n  a  sump p i t  i n  
t h e  f l o o r  and i s  pumped out  a t  i n t e r v a l s  wf t h  a  hand pump 
f a s t e n e d  t o  t h e  basement w a l l ,  

Condi t ion:  The conc re t e  f l o o r  i s  badly c racked  and t h e r e  i s  
' evidence of cons ide rab le  leakage i n t o  t h e  basement th rough t h e  
f l o o r .  A groove 1 1/2 inches  wide and 1 inch  deep has  been cu t  
i n t o  t h e  concre te  f l o o r  presumably t o  l e a d  accumulated water t o  
tha sump. The wood w a l l s  have been pushed-in s e v e ~ a l  i nches  
by t h e  ppessure  of t h e  e a r t h  behind,  A t  a  few l o c a t i o n s  wood 
c ~ o s s  b r a c e s  have been p l aced  t o  keep t h e  w a l l s  of t h e  basement 
i n  p l a c e ,  The p o s t s  suppor t ing  t h e  main beams have been shimmed 
up a s  much a s  4 i nches  t o  compensate f o r  s e t t l e m e n t  t h a t  has  
occurred ( F i g ,  3 ) ,  

Remarks: The ground under t he  b u i l d i n g  was s t i l l  f r o z e n  when t h e  
basement was dug i n  1953, The h e a t  from t h e  furnace  has  s i n c e  
thawed the  unexcavated ground around the  basement, caus ing  
s e t t l e m e n t  and a g e n e r a l l y  wet c o n d i t i o n .  

This basement i s  s i m i l a r  i n  corn t r u c t i o n  and c o n d i t i o n  
t o  the  basements under the  R O C o  Mission Log Bu i ld ing  and t h e  
Anglican Mission Cathedra l ,  



Figure 1 R.C. Mission Kost House. 
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, E X T E R I O R  WALL OF  BLDG 

L O O  CONSTRUCTION 

B A S E M E N T  

WOOD POSTS AT 

APPROX 3' C.C. 

WOOD S H E A T H I N G  FLOOR 

F I G U R E  2 BASEMENT S E C T I O N  

Figure 3 Basement Construction. 
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R O C o  - MISSION SCHOOL (Fig .  4) 

Locat ion:  - 
Person Contacted:  Fa ther  Biname 

H i s t o r  : This  frame b u i l d i n g  (50 ,  x 1 3 2 , )  was b u i l t  i n  1932. A t  --€Id t ime a  30- by 80-foot  excava t ion  was made under t h e  
b u i l d i n g  t o  p rov ide  space f o r  warm a i r  f u r n a c e s  and s t o r a g e ,  
The wa l l s  o f  t h i s  excava ted  a r ea  were l i n e d  w i t h  l o g s  and the 
p o s t s  suppor t ing  the  f l o o r  c o n s t r u c t i o n  above were c a r r i e d  on 
l o g s  l a i d  t o  form r a f t  f o o t i n g s .  Concrete was p l aced  u n d e ~  t h e  
f u r n a c e s  only ,  

The e x t e r i o r  wal l s  of  the b u i l d i n g  were supported on 
s h o r t  wood p o s t s  which i n  t u r n  r e s t e d  on s u r f a c e  founda t ions  o f  
6- and 8-inch l o g s  l a i d  a s  a  pad 5 f e e t  i n  width,  The p r e s e n t  
basement which ex tends  under t h e  e n t i r e  b u i l d i n g  was c o n s t r u c t e d  
i n  two s e c t i o n s  - t h e  wes te rn  s e c t i o n  i n  1948, and t h e  e a s t e r n  
s e c t i o n  i n  1949, The b u i l d i n g  i s  now supported on t h e  c o n c r e t e  
basement w a l l ,  

Basement D e t a i l s :  (F ig .  5 )  The f l o o r  o f  t h e  basement i s  12 
inches  of un re in fo rced  conc re t e  p l aced  ove r  a  rock f i l l o  The 
conc re t e  w a l l s ,  8 i n c h e s  a t  t h e  t o p  and 16 i nches  a t  t h e  base ,  
a r e  r e i n f o r c e d  and a r e  suppor ted  on a  cont inuous  c o n c r e t e  
f o o t i n g ,  The f l o o r  above i s  c a r r i e d  on 2- by lo - inch  jof s ts ,  
8- by 8- inch and 10- by 10-inch wood beams, and p o s t s  a t  
12- foo t  c e n t r e a ,  

Sump p i t s  i n  t h e  f l o o r ,  equipped w i t h  hand pumps, handle 
t h e  dra inage ,  The mechanical  equipment f n  t h e  basement i n c l u d e s  
warm a i r  f u r n a c e s  and water  s t o r a g e  t a n k s o  

Condi t fon:  The basement of  t h i s  b u i l d i n g  i s  g e n e r a l l y  i n  good 
c o n d i t i o n ,  The conc re t e  f l o o r  i s  rough i n  a  number of s p o t s  
a p p a r e n t l y  due t o  t h e  a p p l i c a t i o n  of  a  new c o n c r e t e  topping  
which was too  t h i n  and has  been break ing  up and s c a l i n g  o f f ,  

There a r e  a  few c r a c k s  i n  t h e  f l o o r  bu t  none a r e  
s e r i o u s ,  One c rack ,  a long  t h e  middle t h i r d  of the  b u i l d i n g  
about 3 f e e t  from t h e  s o u t h  wal l ,  s u g g e s t s  t h a t  t h i s  w a l l  ha s  
undergone some s e t t l e m e n t  and caused the  f l o o r  n e a r  it  t o  tilt 
and c rack .  Movement o f  t h i s  sou th  w a l l  i s  r e f l e c t e d  i n  t he  
shimming which h a s  been neces sa ry  under t h e  f l o o r  j o i s t s  a t  
t h e i r  po in t  o f  support  on the  w a l l .  Minor shimming was a l s o  
neces sa ry  under beams a t  t h e  t o p  of p o s t s ,  The basement was 
dry ,  a l t hough  water  s tood  i n  t h e  sumps t o  w i t h f n  a  few inches  
o f  t h e  f l o o r  l e v e l .  



Remarks: F a t h e r  Riname r e p o r t e d  t h a t  f o r  3ever1al  y e a r s  a f t e r  
t h e  b u i l d i n g  w a s  c o n s t r u c t e d  t h e r e  was c o n s i d e r a b l e  seepage 
of  w a t e r  i n t o  t h e  excava t ed  space  benea th  t h e  b u i l d i n g .  
I n i t i a l  seepage i n t o  t he  excava t ed  a r e a  was removed by a 
s iphon;  l a t e r  t h e  incoming wa t e r  was c o n t r o l l e d  by p u ~ p s .  

F a t h e r  Biname a l s o  s t a t e d  t h a t  t h i s  seepage was 
accompanied by g e n e r a l  s e t t l e m e n t  of t h e  s o i l  i n  t h e  a r e a  
b en ea th  the  b u i l d i n g  which l e d  t o  c o n s i d e r a b l e  movement o f  
t h e  l o g  s u r f a c e  f o u n d a t i o n s  and a  c a v e - i n  of  t h e  l o g s  l i n i n g  
t h e  w a l l s  of t h e  excava t ed  space .  The b u i l d i n g  had t o  be 
r e - l e v e l l e d  a t  f r e q u e n t  i n t e r v a l s  d u r i n g  t h i s  pe r i od .  

- - 

Figure 4 R.C. Mission School 



B I T U M I N O U S  2 " ~  10" J O I S T S  
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Figure 6 Basement Cons t ruc t  ion 
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R c C a  WISSION - EOSPITAL ( ~ i g .  7 )  

L oca t i o n :  ~ o t  NO. 8 

Pe r s o n  Contacted:  Fa ther  Binama - 
R i s t o r y :  Thf? frame b u f l d i n g  (351 x 801)  was built i n  1925 to - 

s e r v e  a s  a s c h o ~ S ,  When t h e  p r e s e n t  s c h o o l  was o u i l t  i z z  1932 
t h i s  r u i l d i n g  became a  h o s p i t a l ,  The o r i g i n a l  basement w a s  
a 20- by 20-foot  ?lkcavar;ion benea th  the b u i l d f ~ g  t o  p rov ide  
space f o r  two ~fl:~rni a i r  f u r n a c e s ,  The w a l l 3  of" t h i s  excava t ed  
a r s a  l i k e  thoqe i n  the s c h o o l ,  were l i n e d  w i th  l o g s  and t h e  
f l o o r  was c o n c r e t e  on ly  under  t he  f u r n a c e s ,  The b u i l d i n g  
i t g e l f  was s u ~ l o r t e d  on s u r f a c e  f o u n d a t i o n s  of p o s t s  cn l o g  
pads ,  

The 5asement was e n l a r g e d  i n  1950 l , o  5riclude t h e  a r e a  
under t he  w'r~ole 1)uf l d i r , g  

Pasement D e t a i l s : :  ( F f g ,  8)+ The e x i s t i n g  basemer~t  ha s  t h o  same 
f l o o l a  cons t r -dc i - ion  a. t h ~  schoo l  - 12  i n c h e s  of c o n c ~ e t e  on 
r o c k  f3 11, The w a l l s ,  however, a r e  6- by 6 - i n i h  kinbela3 l a i d  
v e ~ % i c a l l ; ~ ,  c au lked ,  and f i n i s h e d  on the  o u t s i d e  w i th  tappaper ' ,  
s h i p l a p  and p i t c h ,  There i s  mechanical  e q u i p ~ i e n t  i n  t h e  base-  
~ner- t  i n c l ~ ~ d i n g  two warm a i r  furmaces  and a  b o i l e r ,  P a r t  of t h e  
basement ha s  been p a r t i t i o n e d  o f f  a s  l i v i n g  q u a r t e r s ,  

Condi t ion :  The g e n e r a l  c o n d f t f o n  of  t h i s  basemerdt I s  t h e  same a s  - 
t k a S  of  the s choo l ,  It w a s  r e a s o n a b l y  dry vvhijn exaniir,ed, 
Fa they  Slname r e p o r t e d  t h a t  wazer was no l o n g e r  a  problem ar,d 
t h e  su bsu r f ace  d r a inage  i s  be ing  hand led  s a t i s f a c t o r i l y  by the 
surnp pump 

Remarks:: Ivhen c o n s t ~ u c t f  on of  t h e  p r e s e n t  basement was s t a r t e d  In = ~t wag found t h a t  t h e  pe rmaf ro s t  under  t h e  b u f l d i n g  had 
x i c e d e d  t o  a c o n s i d o r a b l e  dep th ,  Obse rva t i ons  t a k e n  a t  t h a t  
t i m e  and re?ort ,ed l i?  t h e  f i e l d  n o t e s  of D e R B R b  s t a f f  members 
i n d l c a t e  t h a t  t he  p e r m a f r o s t  had ~ e c e d e d  t o  a  d e p t h  of more 
t h a n  8 f e e t  benea th  t h e  f u r n a c e ,  



Figure 7 R.C. Mission Hospital 
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FIGURE 8 BASEMENT SECTION 
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Figure 9 View of Hospital basement taken on August 11, 1950 
during construction showing 6- by 6-111, post walls  

Figure 10 View of Hospital basement taken on Auguat 11 1950 
during construction showing complete sect  ion of wa 11 
with tarpaper, wood sheathing and pitch applied over 
the 6-  by 6-in, poats 

R OC MISSION HOSPITAL 
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R O C o  MISSION HOUSE ( ~ i g ,  1 1 )  

L o c a t i o n :  Lot  No. 9 

P e r s o n  Con tac ted :  F a t h e r  Biname 

H i s t o r  T h i s  f rame b u i l d i n g  ( 3 0 '  x ) and t h e  e x i s t i n g  base -  
+'area (151 x 3 0 ' )  were c o n s t r r ~ c t e d  i n  1941s 

The b u i l d i n g  i t s e l f  i s  s u p p o r t e d  on  0- by e - i n c h  wood 
p o s t s ,  wh ich  were p l a c e d  on mud s i l l s  i n  A t r e n c h  3 f e e t  deep ,  
The t r e n c h  was b a c k f i l l e d  w i t h  sawdust  a s  i n s u l a t i o n ,  

Basement D e t a i l s :  (F Iga  1 2 )  The f l o o r  o f  t h e  b a s e n e n t  i s  r e p o r t e d  - 
t o  be  of &- inch  t h i c k  c o n c r e t e ,  Under t h e  f u r n a c e  a  t h i c k e r  
c o n c r e t e  pad h a s  been  used .  The w a l l s  a r e  2- b y  4 - i n c h  s t u d s  
l i n e d  w i t h  1- by 6 - i n c h  h o a r d s  on t h e  i n s i d e  t o  a  h e i g h t  o f  4 1/2 
f e e t .  Sawdust h a s  been p l a c e d  between t h e  e x t e r l o r  f o u n d a t i o n  
anti t h e  basement  w a l l ,  The c e n t r e  10-  by 10- ;rich beam is s u p p o r t e d  
i n  t h e  b a s e ~ e ~ t  a r e a  by  one p o s t  ., A sump p i t  j n  t h e  f l o o r  i s  
>urnped o u t  a t  i n t o r v a l s  w i t h  a  hand pump,, 

C o n d i t i o n :  The c o n c r e t e  f l o o r  was covered  w i t h  a  t h i n  l a y e r  of  d i r t  
a n d w d u s t  ~ n d  i t s  c o n d i t i o n  was n o t  e a s i l y  d e t e r m i n e d ,  P a r t s  

of tile f l o o r  t h a t  were examined viere r o u g h l y  f i n i s h e d  and  darnp, 
f n d i c ? t i n { ,  l e a k a g e  o r  o v e r f l o w  rroni t h e  sump, which was f u l l  and 
needzd pumping, 

The l u a l l s  which were n o t  l o a d - b e a r i n &  had p u s h e d - i ~  
slightly d m  t o  2re::sure o f  t h e  e a r t h  beh ind ,  A 3 1/4- inch  s h i n  
h a s  Leen p l a c e d  a t .  t h e  t o p  o f  the ~ o s i  i n  t h e  b a s e r e n t  a r e a  t o  
r a i s e  ';h3 beam, Some rnovenlent of t h e  p o s t s  a t  t he  p e r i ~ e t e r  o f  
the  b u i l d i r ~ g  o:! 9 u l s o  1 - e - ~ o r ~ t e d ,  

Remarks:  Notes  f r o 7  a n  e a r l i e r  su rvey  o f  t h i s  base,: .ent i r d i c n c e  t h a t  
X T ~ ~ C I  t h e  3 o s 5  w h i c 1  su7:)i)rted t h e  beam o v e r  t h e  hasel-ent  a r e a ,  

had  s e t t l e d  10 i n c h e s  an?  c r a c k e d  t h e  c o n c r e t e  a round i t .  To 
csmpansate  f o r  t h i s  ~ o v e n e n t ,  the  3 u i l d i n g  had been jacked up Ir, 
1350 2nd a 10- Inch  sSim ;slated on t o p  o f  t h e  ? o u t ,  The a r e a  of 
c r a c k e d  c o n c r e t e  had  e v i d e n t l y  been  r e p l a c e d *  

Records  ind!-cate t h a t  t h e  permafrost w a s  2  f e e t  below 
t h e  s u r f a c e  a t  t b e  t ime o f  c o n s t r u c t i o n  i n  1941, Ey 1950 t h e  
?e rn ia f ros t  had r e c e M  t o  a d e p t h  of  3 t o  4 f e e t  b e n e a t h  t h e  
b u t l d i r g ,  



Figure 11 R.C. Mission House 

FIGURE 12 BASEMENT SECTION 
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H 4 B 4 C .  BL4FiAGEEIPS RESIDENCE ( ~ i g ,  13) 

Locatio;l:  -- Lot No. 1 2  

Person  Contac ted :  M r .  He Figgu re s  (Manager) 

Histor.  : The ? r e s e n t  b u i l d i n g  (30s x 48s ) was c o n s t r u c t e d  in 1949~  
d a basement under  t h e  west  h a l f  o f  t h e  b u i l d i n g .  This 

b u i l d i n g  r e p l a c e d  a n  e a r l i e r  s t r u c t u r e  t h a t  had occupied t h i s  
same a r e a  s i n c e  1928,  The f i r s t  b u i l d i n g  had a n  e x c a v a t i o n  
under  i7; approxi inate ly  one-hal f  t he  s i z e  of t h e  basenierlt of t h e  
p r e s e n t  t u f  l d i n g .  

Baserrient D e t a i l s :  ( ~ i ~ . & ) ,  The basement wa l l s  a r e  c : . ? s t ruc ted  of 
$- by 4 - i nch  p o s t s  a t  3 - f o o t  c e n t r e s  f i n i s h e d  on the o u t s i d e  w i t h  
2- by 10.-inch p l a n k s  covered w i t h  r o o f i n g  paper .  They a r e  
r e 9 o r t s d  t o  be c a r r i e d  on a  c o n c r e t e  f o o t i n g  2 f e e t  wide and  10  
i n c h e s  deep,  The f l o o r , s a i d  t o  be 4 - l nch  t h i c k  c o n c r e t e ,  i s  l a i d  on 
R 4 - i n c h  i n s u l a t i n g  l a y e r  o f  sawdust The basement i s  equipped 
w i t h  an c i l - * f i r e d  warm a i r  f u r n a c e  and  a sump w i t h  au toma t i c  
p u q  . 

ConditSon: The f l o o r  of t h i s  basement showed a few minor c r a c k s  but  
i t s  g en epa l  c o n d i t i o n  was good, There was some ev idence  o f  d a ~ p -  
riess ( F i g a  16) ;  i t  was r e p o r t e d ,  t h a t  enough l e akace  had occur.r*ed 
on a number of o c c a s i o n s  t o  n e c e s s i t a t e  cape i n  t h e  s t o r a g e  of 
food  s c p p l i e s  i n  t h e  basenlent, A groove,  s e v e r a l  feet i n  length, 
had been c u t  i n t o  t he  c o n c r e t e  f l o o r  b re sum ably t o  ob-ba?.n b e t t e r  
d ~ ~ i r ~ t b e -  co t h e  sump, 

The wood w a l l s  of the  basenignt h a d  pushed- in  s6varaP  
i n ch es  due t,c e a r t h  p r e s s u r e  and f t had been n e c e s s a r y  t o  e r e c t  
6- by 6,- inch p o s t s  behind the  4- by /+-inch p o s t s  t o  b r ace  them 
against rn~vement,  

R e m a r k s  E 
S'dppGr' 

1 f t ,  

The pop t i on  of  t h e  b u i l d i n g  o v e ~  t h e  unexcavat  e d  a r e a  i s  
' t e d  cn 10- by 10- inch  c o n c r e t e  p o s t s  on 2 i't. by 2 f t ,  by 
c o n c r e t e  pads  app rox ima te ly  1 0  f e e t  a p a r t .  The t e n a n t s  

r e p o r t e d  d i f f e r e n t i a l  1noverr.ent o f  t he  s t l - uc tu r e  above grade ,  
which r e s u l t e d  i n  doors  and windows s t i c k i n g  and p a r t i t i o n s  
s e p a r a t i n g  from a d j a c e n t  w a l l s  and c e i l i n g s ,  



Figure 13 H.B.C. Manager' s Residence 
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Flgure 15 Be aement Construction 

Figure 16 Water on Basement Floor 

HeB e C  MANAGER ('S RESIDENCE 

DBR INTERNAL REPORT 114 

- --*-- - . -- - - --.--- - - 



Locat i on  r Lot No. 17 

?ers ,ons  Contac ted :  Warrant O f f i c e r  I1 Dave A l l i s o n  

H i s t o r  T :  T h i?  frame b u i l d i n g  ( 2 2 ~  x 2 8 ~ )  and t h e  e x i s t i n g  p a r t i a l  
d m e n t  (101 x 16f ) were completed i n  191~8 8. 

The o u t e r  wa l l s  of t h e  b u i l d i n g  a r e  guypor ted  on 
10-. by 10- inch mud s i l l s  p l aced  d i r e c t l y  on the  p o u n d  s u r f a c e  
around the p e r i m e t e r  o f  t h e  b u i l d i n g .  The f l o o r  c o n s t r u c t i o n  i s  
r a i s e d  a  few f e e t  o f f  t h e  ground by s h o r t  i n s u l a t e d  s t u d  w a l l s  
which a r e  shea thed  on t h e  i n s i d e  w i t h  1- by 6- inch  boards .  

Basement D e t a i l s :  ( F i g ,  18). The basenen t  i s  of c o n c r e t e  w i th  s t u b  
walls 10 i n c h e s  t h i c k  and 4 1/2 f e e t  h igh ,  and a f l o o r  r e p o r t e d  
t o  be 1 0  i n c h e s  t h i c k .  

The basement i s  s e p a r a t e  from t h e  r e s t  o f  t h e  b u i l d i n g  
e x c e p t  f o r  the  s t r u c t w a l  sup,clort a f f o r d e d  t h e  two 6- by 6 - inch  
wood p o s t s  under t h e  main g i r d e r o  The basement h a s  a  sump i n  t h e  
s o u t h e a s t  c o r n e r ,  equipped w i t h  an au toma t i c  pump ~ n d  a f o r c e d  
warm a i r  o i l - f i r e d  fu rnace .  

C o n d i t i o n :  The s t r u c t u r a l  c o n d i t i o n  o f  t ha c o n c r e t e  i n  t h e  ba senen t  
w a l l s  and f l o o r  i s  s a t i s f a c t o r y ,  There a r e  no  obv ious  c r a c k s ,  

1 !he buf l d i n g  it s e l f ,  however, h a s  been s u b j e c t e d  t o  

considerable movement a n d  t o  compensate f o r  t k i  3 ,  t h r e e  j a c k s  h a v ~  
beer, j..nstn i l e d  i n  t h e  ha  senlent i n  t h e  folloivirug l o c a t i o n s  under  
the r!zair: ~: . rde r" ,  

( a )  One lor,# j a c k  on Lhe c o n c r e t e  f l o o r  between t h e  two wood post3s ,  

( b )  One s p o r t  j ack  on t o p  of t h e  c o n c r e t e  wa l l  a t  t h e  e a s t  end of 
t h e  basement (Ffg .  19 ) .  

( c j  One s 3 o r t  jack 05 t h e  s o i l  between t h e  c o n c r e t e  w a l l  and  the 
e x t e r i o r  wall a t  t h e  west  end of  t he  main g i r d e r  ( ~ i g .  2 0 ) ,  

The ground between t h e  basement w a l l  and t h e  o u t e r  w a l l  
h a s  s e t t l e d  and t h e r e  i s  ev idence  of novement o f  t h e  mud s i l l s .  
Thf s i s  p a r t i c u l a r l y  n o t i c e a b l e  a t  t h e  e a s t  and west w a l l s  o f  t h e  
b u i l d i n g  where t h e  ~iiud s i l l s  have t w i s t e d  i n ,  a l l o w i n g  t h e  w a l l s  
above t o  s e t t l e  and  l e a n - i n  a t  t h e  bot tom,  

There was no f r e e  w a t e r  i n  t h e  basement a t  t h e  time o f  t h e  
su rvey ,  k'ut a groove had been c u t  i n t o  t h e  c o n c r e t e  f l o o r  t o  
o b t a i n  G e t t e r  d r a inage  t o  t he  sump. 



Rer~arks :  It was r e p o r t e d  t h a t  t h e  i n s t a l l a t i o n  of  a  l o n g  jack 
between t he  two p o s t s  i n  the  basement had been n e c e s s a r y  
d u r i n g  the f t r s t  w i n t e r  o f  o p e r a t i o n .  During t h a t  pe r i od ,  
t h e  p o s t s  s e p a r a t e d  from t h e  main g i r d e r  due t o  f r o s t  
heav ing  under t h e  mud s i l l s  or- s e t t l e m e n t  of' t h e  basement 
s t r u c t u r e .  2 i f f e r e n t i a l  rnoverlent of the b u i l d i n g  and t h e  
basement r e p o r t e d l y  became more s e v e r e  e ach  y e a r  u n t i l  i n  
t h e  autumn of 1953, i t  was n e c e s s a r y  t o  p rov ide  two a d d i t i o n a l  
j a ck s  ( F i g .  18) t o  r a i s e  t h e  b u i l a i n g  back  t o  i t s  o r i g i n a l  
l e v e l .  I n  AIarch 1954, s e r i o u s  l e akage  developed t h rough  the 
c o n c r e t e  f l o o r  around one 01' t h e  wood p o s t s ;  t h e  wa te r  e n t e r e d  
t h e  ba sen,ent i n  s p u r t s  a  s though under  p r e  s s u r e  . 

To remedy t h i s  c o n d i t i o n ,  t h e  f l o o r  w a s  r e b u i l t  wi th  
d r a i n  t i l e  under  t h e  f l o o r ,  l e a d i n g  t o  a sump. 

Figure 17 D.N.D.-R.C.C.S. 1 1/2  S t o r e y  
Dwell ing 



CONCRETE FLOOR 

FIGURE 18 BASEMENT SECTION 
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F i g u r e  19 Jack on Basement Concrete  Wall 

F igure  20 Jack on Unexcavated Area 
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R o C o M 6 P o  INSPECTORsS RESIDENCE ( F i g ,  21)  

L oca t i on :  ~ o t   NO^ 26 

Pe r s ons  C o n t ac t ed :  RoCOMoP, Cons tab le  

H i s t o r  : T h i s  wood frame b u i l d i n g  (2s" x 2 8 ~ )  w i t h  f u l l - s i z e  c o n c r e t e  
*merit w a s  b u i l t  i n  1950. 

Basement Detaf  1s: The basement unde r  t h i s  b u i l d i n g  i s  a  c o n v e n t i o n a l  
one w i t h  10- inch  t h i c k  c o n c r e t e  w a l l s ,  c o n c r e t e  f o o t i n g s ,  and  a  
6 - i n c h  t h i c k  c o n c r e t e  f l o o r o  There i s  a  26- by 28- inch wood-l ined 
surnp p i t  i n  t h e  f l o o r  equipped wi th  au toma t i c  pump, An o i l - f i r e d  
warm a i r  f u r n a c e  and a  c o n c r e t e  wa t e r  s t o r a g e  t a n k  a r e  a l s o  
l o c a t e d  i n  t h e  basemente 

Condi t ion :  Wal l s  - There a r e  no obv ious  c r a c k s  i n  t he c o n c r e t e  base-  
ment w a l l s  a p a r t  f r o n  a nar row c r a c k  a t  l o c a t i o n  (1) i n  F i g o  22, 
which e x t e n d s  d i a g o n a l l y  up t h e  w a l l ,  

There i s  no ev idence  o f  l e akage  th rough  t h e  w a l l  i t s e l f  
bu t  t h e r e  i s  a n  e x t e n s i v e  a r e a  of dampness a t  l o c a t i o n  ( 2 )  i n  Fig, 
22 ( j u n c t i o n  o f  t h e  f l o o r  and t h e  w a l l ) ,  where the  w a l l  i s  damp 
t o  an  av e rage  h e i g h t  of  1 f o o t  i n  t he c o r n e r ,  The damp a r e a  
e x t e n d s  up t h e  w a l l  t o  a h e i g h t  of 2  1/2 f e e t  ( F i g ,  2 3 ) ,  

The c o n c r e t e  i n  t h z  w a l l s  i s  honeycombed i n  s e v e r a l  p l a c e s ,  
F l o o r  - The c o n c r e t e  f l o o r  i s  bad ly  c racked  ( F i g ,  2 2 ) 0  The c r a c k s  
v a r y  i n  l e n g t h  bu t  ave r age  between 1/32- and 1/16-inch In wid th ,  

A t  l o c a t i o n  ( 3 )  i n  F i g o  22, c r a z i n g  h a s  occu r r ed  over  a 
l a r g e  a r e a ;  t h e  t o p  1/2- t o  3/4-inch l a y e r  of c o n c r e t e  ha s  begun 
t o  s e p a r a t e  from ;,he base  c o n c r e t e  and i s  f l a k i n g  o f f  i n  l a r g e  
p i e c e s  ( F i g ,  249, Wster  h a s  accumulated  b e n e a t h  t h i s  s p a l l e d  
a r e a  and b ubb l e s  up th rough  t he  c r a c k s  when t h e  c o n c r e t e  i s  walked 
on, A s i m i l a r  c ~ n d i ~ ~ i o n  i s  deve lop ing  a t  l o c a t i o n  ( 4 )  i n  Fig0 22; 
t h e  t o p  1/2 i n c h  of c o n c r e t e  h a s  begun t o  s e p a r a t e  frorn t h e  base  
and f r e e  w a t e r  h a s  accumulated  under  i te  

The f l o o r  i s  g e n e r a l l y  damp, eitted9 and rougho  Two smal l  
p o o l s  .of  f r e e  wa te r  abou t  1/8- t o  1/ - i n c h  deep were n o t i c e d  where 
t h e  f l o o r  was n o t  p r o p e r l y  g raded  t o  d r a i n  t o  t h e  sump* Cons ide r ab l e  
l e akag e  i n t o  t he basement , p a r t i c u l a r l y  t h rough  t h e  j u n c t i o n  of t h e  
f l o o r  and wa l l ,  W'I i c h  o f t e n  r e s u l t e d  i n  f r e e  w a t e r  c o v e r i n g  t h e  
whole a r e a ,  was r e p o r t e d ,  Drainage t o  the  sump was poor  and g rooves  
had been c u t  i n t o  t he  c o n c r e t e  f l o o r  t o  improve t h i s  s i t u a t l o n ,  



Remarks: A f i e l d  survey i n  1950 d u r i n g  t h e  c o n s t r u c t i o n  o f  t h i s  
--=ding, i n d i c a t e d  t h a t  t he  s o i l  w a s  p r i m a r i l y  s i l t  w i t h  a 

6- inch  l a y e r  of g r e y  c l a y  about  4 1/2 f e e t  from t h e  s u r f a c e ,  
Permaf ros t  was encounte red  a t  2 1/2 f e e t  and massive i c e  was 
found a t  t he  nor thwes t  c o r n e r  of t h e  e x c a v a t i o n  a t  a depth 
of 4 f e e t ,  



Figure 21 R.C .M.P Inspector' s Residence 
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Figure  23 Leakage a t  Junc t ion  of Basement Wall and 
F loor  ( l o c a t i o n  ( 2 )  on basement p lan ,  Fig. 22) 

F igure  24 Sec t ion  of Concrete Basement F loo r  ( l o c a t i o n  
( 3 )  on basement p lan ,  Fig. 22) 
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NORTIiERN AFFAIRS AND NATIONAL RESOURCES - SUB-DISTRIC T 
ADMINISTRATOR'S RESIDENCE (Fig, 2 5 )  

Locat f  on: 

P e r s c n s  Contac ted :  Nr. Bur ton,  S u b - D i s t r i c t  A d m i n i s t r a t o r ,  NA and NR, 
Mr, J d  Cooper,, NA and NR 

: Thf s t w o - s t o r e y  frame b u i l d i n g  (230 x 261) was b u i l t  i n  
w i t h  a f u l l - s i z e  c o n v e n t i o n a l  c o n c r e t e  baskment ,  

Basement D e t a i l s :  T h i s  i s  a c o n v e n t i o n a l  c o n c r e t e  basement  w i t h  
10- Inch  t h i c k  w a l l s ,  The f o o t i n g s  a r e  r e p o p t e d  t o  be  18 i n c h e s  
wide a n d  8 i n c h e s  deep,  2nd t h e  T l o o r  ,!+ i n c h e s  t h i c k ,  There a r e  
r e p o r t e d  t o  be  8 i n c h e s  of g r a v e l  f i l l  under  the  f l o o r b  

The basement i s  equ ipped  w i t h  a  sump p i t  a n d  a u t o m a t i c  
pump, a  c o n c r e t e  watep t a n k ,  and  an  o i l - f i ~ e d  warm a i r  f u r n a c e ,  
The c e n t r a l  beam i s  suppor ted  on two round s t e e l  columns (Fig., 27)* 

CondPtfon: Walls  - The basement w a l l s ,  e s p e c i a l l y  t h e  n o r t h  and 
e a s t  w a l l s ,  a r e  c r a c k e d  i n  a number of p l a c e s ,  Pho tographs  of  
t y p i c a l  c r a c k s  t aken  a t  l o c a t i o n s  (1) and ( 2 )  i n  F i g d  26 a r e  shown 
i n  Ngs,  28, 2 9  and 3 0 ,  I n  g e n e r a l ,  t h e  c r a c k s  a r e  v e r t i c a l  and 
r u n  t h e  f u l l  h e i g h t  o f  t h e  w a l l ,  Some d i a g o n a l  c r a c k i n g  h a s  
o c c u r r e d  a t  t h e  j u n c t i o n  o f  a n  open ing ,  such a s  a window o r  d o o r o  
The c r a c k s  r a n g e  i n  w i d t h  f rom 1/16 t o  5 / 8  i n c h  and a r e  o f  v a r y i n g  
d e p t h s ,  The c r a c k  a t  l o c a t i o n  ( 2 )  i s  e s p e c i a l l y  bad and h a s  
p e n e t r a t e d  t h ~ o u g h t h e  w a l l  ( F i g s ,  29  and 3 0 ) ,  i n d i c a t i n g  t h a t  t h e  
two ends  o f  t h e  w a l l  have undergone s e t t l e m e n t ,  
F l o o r  - Some c r a c k i n g  h a s  o c c u r r e d  i n  t h e  c o n c r e t e  f l o o r  a t  
= ions  ~ h o w n  in Fig ,  26, b u t  t h e s e  c r a c k s  ape  n o t  l a r g e  and 
t h i s  f l o o r  i s  i n  b e t t e r  c o n d i t i o n  t h a n  a r e  most  o t h e r  f l o o r s  i n  
the  a r e a ,  

The basement w a s  d r y  when examined and t h e r e  was no 
ev idence  of  l e a k a g e  t h r o u g h  t h e  w a l l s  o r  f l o o r ,  It was r e p o r t e d  
t h a t  a l l  qubsur face  w a t e r  coilld be h a n d l e d  s a t i s f a c t o r i l y  by sump 
pump i n  f 1 oor  , 



Figure 25 Sub-district Adminlstrator~s 
Residence, NA and NR 
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Figure Basement Construction 

Figure 28 Crack I n  East 
Wall of Basement 
( l o c a t i o n  (1) on 
basement plan, ~ g . 2 6  ) 

SUB-DISTRICT ADMINISTRATOR ' S  RESIDENCE, N a A a  and N a R c  
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Figure 30 Exterior view of  
Wall Crack a t  locat ion (2 )  
on basement plan (upper 
portion of crack) 

Figure 29 Interior view of 
Wall Crack a t  locat ion ( 2 )  
on basement plan 
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A N G L I C A N  ;a! ISSION S C H O O L  ( F ~ E  0 31 ) 

Pe r s ons  Contacted:  Archdeacon Webster ,  M r ,  J i m  Edwards and 
Mr, F r e d  ;;l:illis, Angl ican ? /? iss ion s t a f f  

H t s t o r  ': T h i s  wood fran:e s t r u c t u r e  (73s x 1301 ) was b u i l t  i n  1935 
wl h  on ly  a  s m a l l  20- foo t  square  e x c a v a t i o n  benea th  i t  t o  p r o v i d e  + 
space  f o r  s t o r a g e ,  The e x t e r i o r  w a l l s  o f  t h e  b u i l d i n g  a r e  suppor ted  
on 6- by 10- inch  wood s i l l s  r e s t i n g  on 3 - foo t  h i g h  wood p o s t s  w i t h  
l o g  p a d s  3 s  f o o t i n g s  on t he  ground s u r f a c e  (F ig .  33)  

The excava t ed  a r e a  ha s  been g r a d u a l l y  e n l a r g e d  du r ing  t h e  
yeaFs and  i t  nov: i nc l l i de s  t h e  a r e a  shown ha tched  i n  F ig .  32, 

SasemenL D e t a i l s :  The w a l l s  of  t h e  excava t ed  a r e a  a r e  l i n e d  w i t h  
board2 up t o  t h e  h e i 7 h t  of t h e  e a ~ t h ,  These boa rds  a r e  f a s t e n e d  P t o  l o g  p o s t s  spaced. t o  5 f e e t  a p a r t  ( F i g .  3 6 ) 0  Much of t h e  a r e a  
IF used  f o r  s t o r a s e  of suppl j -es  and equipment ,  The exposed e a r t h  
f l o o r  under  these  i t e m  h a s  been covered  . t v i t h  l o g s  and p l a n k s ,  
The remainder  of  t h e  a r e a  c o n s i s t s  l a r g e l y  o f  walkways and has  been 
covered  w i t h  p l a n k s  l a i d  over  wood s i l l s .  Some o f  t h e  e a r t h  
r l o o r  h a s  been l e f t  tixposed, 

The main beams s u p p o r t i n g  t h e  f i r s t  f l o o r  j o i s t s  a r e  
sup , i * t e d  i n  t u r n  b3 lo[-; p o s t s  rrilth wood 9 a d s  a s  f o o t i n g s  ( ~ f g ,  j4)0 

;keys i s  a sump w i t h  a u t o n s t  ic pclinp i n  t h e  n o ~ t h e a s t  
, ; zc t lon  of t h e  basement., When s w v e y e d ,  t h e  water  i n  i t  w a s  about  
1 f o o t  h e l r v ~  the su r round ing  f l o o r  l e v e l ,  There a r e  no h e a t i n g  
k n i t s  Ic t h e  basemente 

C ond i t i o n ;  Dampness i s  obv ious  i n  t h i ?  e~ca -aa t ec i  a r e a ;  t h e  e x ~ o s e d  
e a r t h  i s  darnp t o  t h e  t ouch  and the wocd s i l l s  s u p p o r t i n g  t 3 e  f l o o r  
p lanks  s r e  i n  va ry ing  s t a g e s  of decay,  

There a r e  n e a r l y  100 l o g  p o s t s  s u p p o r t i n g  t h e  f i r s t  f l o o r  
c c n s t r u c t i o n ,  many of which have had t o  be shinmed a t  t h e  t o p  
under t h e  beamso One of t h e  Frission s t a f f  r e p o r t e d  t h a t  t h e  
b u i l d i n g  ha s  had t o  be jackr.4-up every  s p r i n g  a n d  a d d i t i o n a l  
sh-im.-ing I n s t , a l l e d .  I n  some c a s e s ,  Lhe shims i n d t c a t e  s e t t l e m e n t  
of 1 0  t o  1 2  i r lches (Fig* 3 5 ) .  Set t lement ;  1:as been e s p e c i a l l y  
gevere next t o  t h e  wa te r  s t o r a g e  t a n k s .  Se t t l emen t  h a s  a?.so 
occu r r ed  on t h e  e x t e r i o r  o f  t h e  b u i l d i n g .  I n  o r d e r  t o  l e v e l  t h e  
b u i l d i n g ,  s h i n s  have been p l a c e d  a t  t h e  t o p  cf the  p o s t s  ( F i g .  33) , 

Remarks: It was sugges t ed  t h a t  the  wet condl t i o n  o f  t h i s  excava t ed  
a r e a  h a s  been agg rava t ed  by over f low from t h e  wa te r  s t o r a g e  t a n k s ,  
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Figure 33 Surface  Foundations under E x t e r i o r  Wall of  Bui ld ing  
( showing unexcavated a rea  next  t o  basement space)  

Figure  34 Basement P o s t s  
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Figure 35 Shimnod Posts i n  Basement 

Figure 36 Basement Wa 11 Construction ( typ ica l  
of part ia l  basements) 
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DON OD . - R o c  o N  e - COMMANDING OFFICERs S RESIDENCE 

L o c a t i o n :  L o t  No, 39 

P e r s o n s  C o n t a c t e d :  M r .  Wilk inson  ( O f f i c e r  i n  Charge )  and 
K r .  Cooey 

H i s t o r  : T h i s  wood frame b u i l d i n g  (211 x 3 0 7 )  was b u i l t  i n  1935 
y t h e  f i u d s o n f s  z a y  Company. It was s o l d  t o  t h e  Navy i n  1952 + 

and i n  1953 i t  was ~ ~ o v e d  t o  i t s  p r e s e n t  l o c a t i o n  a t  t h e  Navel  
S t a t i o n  2nd e r e c t e d  o v e r  a  newly c o n s t r u c t e d  basement  f o u n d a t i o n o  

Basement D e t a i l s :  ( F i g .  3 7 ) .  Some c o n s t r u c t i o n  d e t a i l s  of t h i s  
basement were o b s c u r e  b u t  i t  i s  b e l i e v e d  t h a t  t h e  basement was 
c o n s t r i i c t e d  a s  shown i n  F i g o  37. 

The f l o o r  c o n s i s t s  o f  2- by & i n c h  j o i s t s  a t  1 6 - i n c h  
c e n t r e s  p l a c e d  on a  4 - i n c h  t h i c k  g r a v e l  l a y e r  covered  b y  wood 
f l o o r i n g  and 8 i n c h e s  of  c o n c r e t e ,  

The w e l l s  a r e  c o n c r e t e  8 i n c h e s  t h i c k  a t  t h e  t o p  a n d  a r e  
b e l i e v e d  t o  s l o p s  t o  a  g r e a t e r  t h i c k n e s s  e t  t h e  b a s e ,  

The two wood n o s t s  s u p ~ o r t i n g ;  t h e  f i r s t  f l o o r  c o n s t r u c t i o n  
have been c a r r i e d  dovrn i n t o  t h e  p e r m a f r o s t  t o  4 f e e t  below t h e  
l e v e l  of  the basement f l o o r ,  The p o s t s  a r e  s u p n o r t e d  a t  t h i s  
d e p t h  on a  r a p t  f o o t i n g  of  8- by 8 - i n c h  l o g s ,  

The c o n c r e t e  i n  the  f l ~ o r  and w a l l s  o f  t h e  basement h a s  
been  reinforced w i t h  b o t h  w i r e  mesh and s t e e l  b a r s ,  

The basement i s  equ ipped  w i t h  an  o l l - f i r e d  warm a i r  
f u r n a c e ,  a sump w i t h  & l . ~ t o m a t i c  pump, and a c o n c r e t e  w a t e r  s t o p a g e  
t a n k ,  

C o n d i t i o n :  No c r a c k s  were s e e n  i n  t h e  w a l l s  a l t h o u g h  o n e - h a l f  t h e  
w a l l  a r e a  was h i d d e n  b e h i n d  s t o r e d  c a r t o n s  o f  s u p p l i e s ,  

The f l o o r  was r o u g h l y  f i n i s h e d  and some c r a c k i n g  had 
o c c u r r e d  between t h e  two  wood p o s t s  and be tween  one p o s t  and t h e  
e x t e r i o r  w a l l .  There  was e v i d e n c e  of  f r e e  w a t e r  on t h e  f l o o r ,  
e i t h e r  f rom l e a k a g e  o r  ove r f low of t h e  wa te r  s t o r a g e  t a n k  ( ~ i g .  3 8 ) ,  

I t  was r e p o r t e d  t h a t  t h e  sump was seldom dry .  

Remarks: 1,Vhen t h e  e x c a v a t i o n  w q s  made f o r  t h e  basement ,  p e r m a f r o s t  
was foimd w i t h i n  lf! i n c h e s  of  t h e  ground s u r f a c e b  
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PART C 

SUMTURY OF FINDINGS 

The Basements i n  Aklavik  

Of t h e  more t han  t h r e e  hundred b u i l d i n g s  i n  Aklavik ,  o n l y  
s even t een  have basements.  These d i f f e r  w ide ly  i n  c o n s t r u c t i o n  and 
c o n d i t i o n ,  Only s i x  of t h e s e  s even t een  b u i l d i n g s  have f u l l  base-  
ments .  Four of t h e s e  appea r  t o  be t h e  c o n v e n t i o n a l  type,"  t h e  
w a l l s  and f l o o r s  a r e  c o n c r e t e  a n d  t h e  w a l l s  a r e  t h e  suppo r t i ng  
f o u n d a t i o n  of t h e  b u i l d i n g s .  These f o u r  a r e  t h e  basements under :  
t h e  R O C o  XlIission School;  t h e  R e C o N e  Commanding O f f i c e r u s  r e s i dence :  
t h e  R.C.MoPo I n s p e c t o r r s  r e s i d e n c e ;  and t h e  r e s i d e n c e  of t h e  Sub- 
Dist.rS_c t Admin i s t r a t o r  of  t h e  Department of  Nor the rn  A f f a i r s  and 
N a t i o n a l  Re s o u r c e s b  

The two 1a . t -xent ioned basements have 10 - inch  c o n c r e t e  w a l l s  
and 4- t o  6 - inch  c o n c r e t e  f l o o r s .  No s o e c i a l  p r e c a u t i o n s  were t a k e n  
a g a i n s t  the ~ r o b l e m s  of pe rmaf ro s t  i n  t h e i r  de s ign  and c o n s t r u c t i o n ;  
b o t h  basements ?how s i g n s  of f a i l u r e ,  The H s C , M U P o  basement h a s  
s e v e r e  c r a c k s  i n  the c o n c r e t e  f l o o r  w i t h  a  r e s u l t a n t  mo i s tu r e  problem 
( F i g ,  211). The N . A .  and N.R,  baseaen t  h a s  bad ly  c r acked  w a l l s  due 
t o  s e t t l e n e n t  caused by thawing of t h e  pe rmaf ro s t  ( F i g s .  29 a n d  3 0 ) ,  

The c o n d i t i o n  o f  t h e  o t h e r  two basements i s  nuch b e t t e r ,  
There i s  some ev idence  of m o i s t u r e  i n  t h e  R O C  basement; some 
c r a c k s  appear  i n  t h e  f l o o r s  of  both  t h e  R O C O N .  b u i l d i n g  and t h e  R < C .  
iY~ission School ,  There i s ,  however, no  r e a l  e v i d e n c e  of  f a i l w e  i n  
t h e s e  7 b u i l d ingso  

I n  t h e  R o C o N o  b u i l d i n g ,  some p r e c a u t i o n s  a g a i n s t  p o s s i b l e  
pe r ma f ro s t  problems were t a k e n  d u r i n g  c o n s t r u c t i o n  o f  the basement 
f l o o r  ( F i g .  3 7 ) 0  To reduce  h e a t  l o s s  downward t o  t h e  permanent ly  
f r o z e n  &round, t h e  c o n c r e t e  f l o o r  was s e 2 a r a t e d  froii: t h e  pe rmaf ro s t  
by a l a y e r  of g r a v e l ,  2- by 8- inch  j o i s t s ,  and a  rough wood f l o o r i n g ,  
The p o s t s  s u p p o r t i n g  t h e  f i r s t  f l o o r  beam were p u t  down th rough  t h e  
basement f l o o r  a  d i s t a n c e  of  4 f e e t  i n t o  t h e  p e r m a f ~ o s t ,  I n  a d d i t i o n ,  
t h e  c o n c r e t e  w a l l s  were h e a v i l y  r e i n f o r c e d  and b a t t e r e d  on t h e  ou t -  
s i d e  t o  r e s i s t  f r o s t  heav ing ,  The R , C . N ,  b u i l d i n g  ha s  been i n  use  
i n  i t s  p r e s e n t  l o c a t i o n  o n l y  s i n c e  1953 and i t  may be t oo  e a r l y  t o  
e v a l u a t e  i t s  performance.  

The R O C o  Miss ion  s choo l  basement i s  of  e x t r a  heavy 
c o n s t r u c t i o n ;  t he  w a l l s  a r e  16 i n c h e s  t h i c k  a t  the  base and t h e  
f l o o r  i s  1 2  i n c h e s  t h i c k ,  a l l  of r e i n f o r c e d  c o n c r e t e .  An i m p o r t a n t  
f e a t u r e  of t h i s  c o n s t r u c t i o n ,  however, and  one l i k e l y  t o  be v e r y  



s i g n i f i c a n t  i n  de t e rmin ing  the  performance of  t h e  b u i l d i n g ,  i s  
t h e  f a c t  t h a t  t h e  p r e s e n t  basement inras n o t  b u i l t  u n t i l  16 y e a r s  
a f t e r  t h e  b u i l d i n g  was e r e c t e d ,  During t h e s e  16 y e a r s ,  h e a t  l o s s  
downward f rom t h e  b u i l d i n g  caused t h e  p e r n a f r o s t  b e n e a t h  t o  thaw 
~ r a d u a l l y  and t h i s  c r e a t e d  rr:ang problems of b u i l d i n g  maintenance  
and d r a i n a g e ,  When t h e  e x i s t i n g  c o n c r e t e  basement was b u i l t ,  t h e  
pe r ma f ro s t  had a l r e a d y  r e t r e a t e d  ~ e v e r a l  f e e t  below i t s  o r i g i n a l  
l e v e l ,  t h u s  c o n s i d e r a b l y  r educ ing  f u t u r e  problems wi t '?  t he  
permanent ly  f r o z e n  ground a 

The remaini- lg two f u l l - s i z e  basements a r e  t h e  R O C o  Miss ion  
H os p i t a l  and the  D O N . D m o  R.C,C.So d w e l l i n g  on Lot 1 6 ,  The fornler* 
ha s  a co n c re t e  f l o o r  and wood w a l l s ;  t h e  l a t t e r  i s  o f  al l -wood 
c o n s t r u c t i o n ,  The R . C ,  h o s p i t a l  basement,  l i k e  t h a t  of t h e  s choo l ,  
was b u i l t  riany y e a r s  a f t e r  t h e  b u i l d l n g  was f i r s t  occupied when 
che pe rmaf ros t  had r eceded  t h u s  m i n i m i z i n ~  t h e  problems,  The 
RoCoCoSo basement i s  i n  t h e  p o o r e s t  c o n d i t i o n  of a l l  t h e  f u l l - s i z e  
basements.  The wood w a l l s  have been pushed-in by e a r t h  p r e s s u r e ,  
and s e t t l e m e n t  o f  t h e  basement ha s  caused  rovernent i n  t h e  s t r u c t u r e  
above g r a d e ,  I n f i l t r a t i o n  of mo i s tu r e  i s  a major  problem and t h e  
wood i n  the f l o o r  i s  decaying and d i s i n t e g r a t i n g  because  of  i t 3  

wet c o n d i t i o n  ( F i g .  39). 

The remain ing  e l e v e n  basements  d i f f e r  w ide ly  i n  s i z e  and 
d e t a r f l s  of c o n s t r u c t i o n b  With t h e  e x c e p t i o n  of the  Hudson? s Ehy 
Co, b u i l d i n g ,  however, t hey  a l l  have one t h i n g  i n  common, The i r  
w a l l s  do n o t  suppo r t  t h e  w e i g h t  of t h e  b u i l d i n g  bu t  on ly  s e r v e  t o  
e n c l o s e  space  and r e t a i n  t h e  e a r t h  i n  t h e  s u ~ r o u n d i n g  unexcavated  
a r e a  ( F i g ,  3 6 )  , They d i f f e r  i n  t h i s  wajT from the f u l l - s i z e  base- 
ments.  

n'any of  t h e s e  p a r t i a l  b a s e r e n t s  c o n s i s t  of l i t t l e  more t h a n  
an  e x c a v a t i o n  i n  t h e  ground benea th  t h e  b u i l d i n g  l a r g e  enough t o  
p rovfde  space  f o r  a  h e a t i n g  u n i t  o r  food s t o r a g e ,  The s i d e s  of 
t h e s e  basements a r e  u s u a l l y  l i n e d  w i t h  boa rds ,  some o n l y  t o  nlid- 
h e i g h t ;  the  f l o o r s  a r e  covered by woo2 p l ank ing  o r  a  rough ly  
f i n i s h e d  c o n c r e t e  s l a b ,  The t y p e s  of c o n s t r u c t f o n  r ange  f rom t h e  
prirr,l t i v e  d e t a i l s  o f  t h e  Angl ican schoo l  basercent ( ~ i g s ,  34, 35, 
a n d  3 6 )  and t h e  Angl ican Ca thed ra l  basement ( ~ i g ,  40),  t o  t h e  more 
c a r e f u l l y  f i n i s h e d  basement under ' t h e  R e C  ,C  o S o  s t a t i o n  ( F i g ,  41). 

I n  g e n e r a l ,  t h e s e  p a r t i a l  basements  have n o t  performed w e l l ,  
There i s  rmch ev idence  of  l e akage  r e s u l t i n g  i n  c o n d i t i o n s  t h a t  
s e r i o u s l y  l i m i t  t h e i r  u s e f u l n e s s  a s  basement a r e a s ,  I n  n e a r l y  
e v e r y  c a s e ,  s e t t l e m e n t  of t h e  b u i l d i n g  h a s  a l s o  occu r r ed ,  and some 
ad jus tment  of the e x t e r i o r  w a l l s  of t h e  b u i l d i n g  h a s  been n e c e s s a r y  
( F i g s ,  33 and, 3 5 )  I n  some of t h e  basements,  such a s  t h o s e  under 
t h e  Angl ican:  h o s p i t a l ,  t h e  Angl ican s choo l  p r i n c  i pa lv  s residence, 



and t h e  N e A ,  and N .R .  dwe l l i ng  on Lot  13, t h e  problems o f  l e akage  
and s e t t l e m e n t  have d imin i shed  w i t h  t ime and t he  l ower ing  of  t h e  
pe r ma f ro s t  t a b l e .  Th i s  p r o c e s s  h a s ,  however, t a k e n  many y e a r s  
d u r i n g  which d i f f i c u l t i e s  have  been e  xpe r i enced  and t h e  u s e f u l n e s s  
o f  t h e s e  underground space s  h a s  been  s e v e r e l y  c u r t a f  l e d ,  

A c o n t r i b u t i n g  f a c t o r  t o  t h e  d i f f i c u l t i e s  w i t h  basements 
a t  Aklavik  i s  t h a t  many of them a r e  c o n s t r u c  t e d  w i t h  wood a s  t h e  
main m a t e r i a l  i n  w a l l s  and f l o o r ,  I n  the  n o r t h ,  wood o f f e r s  many 
advan tages  a s  a  c o n s t r ~ ~ c t i o n  m a t e r i a l  above g rade ,  b u t  i t  i s  n o t  
s u i t a b l e  f o r  basement c o n s t r u c t i o n ,  Wood w a l l s  a r e  no t  made wa t e r -  
t i g h t  r e a d i l y  n o r  do t hey  normal ly  have s u f f i c i e n t  s t r e n g t h  t o  
r e s i s t  inward p r e s s u r e  of t h e  s o i l ;  wood i t s e l f  i s  s u b j e c t  t o  
decay and d i s i n t e g r a t i o n  when exposed t o  s o i l  under  wet c o n d i t i o n s  
(F ig0  3 9 ) o  

Even when c o n c r e t e  i 3  used,  however, d i f f  f c u l t i e s  a r i s e  
and poor performance r e s u l t s ,  a s  ev idenced  by the  c o n d i t i o n  of t h e  
R.CoZ,So 1 1 /2 - s to r ey  dwe l l i ng  on Lot  17,  t h e  RoCoMoPo 1 n z p e c t o ~ : s  
r e s i d e n c e ,  and t h e  N o A o  and N .Ro  S u b - D i s t r i c t  Admin i s t ra to rg  s 
r e s i d e n c e ,  I n  each  o f  t h e s e  c a s e s  f a i l u r e  h a s  occu r r ed  e i t h e r  
because  of l e akage ,  o r  movement of t h e  s t r u c t u r e  caused  by 
thawing of t h e  p e r m a f r o s t ,  

Two e x c e p t i o n s  t o  t h e  g e n e r a l l y  poor performance o f  t h e  
basements  a t  i i k l av ik  a r e  t he  basements  under  t h e  R O C o  Mission 
s choo l ,  and t h e  R O C o  h o s p i t a l ,  These basements appea r  t o  have 
performed w e l l  and  a r e  r e p o r t e d  t o  p rov ide  s e r v i c e a b l e  space  
below g r a d e ,  It i s  s i g n i f i c a n t ,  however, t h a t  b o t h  t h e s e  base -  
ments  were c o n s t r u c t e d  a f t e r t h e  b u i l d i n g s  had been i n  u s e  f o r  many 
y e a r s  and the  pe rmaf ro s t  had r e t r e a t s d  some d i s t a n c e  below i t s  
o r i g i n a l  l e v e l ,  



Figure 39 Basement of R.C .C . S .  Dwelling 
on Lot 16 showing Decay of wood 
Floor 
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Figure 40 Partial  Basement 
of Anglican Cathedral 
showing Walls l ined to 
mid-height with rough 
wood slabs 

Figure 41 Partial  Base- 
ment of R,C,C.S. 
Station showing Walls 
l ined to  f u l l  height 
with wood sheathing 
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Comments on Ba sernent C o n s t r u c t i o n  i n  P e r m a f r o s t  Areas  

Al though comple te  d e t a i l s  were n o t  a v a i l a b l e  on a l l  
per formance  a s p e c t s  of t h e  s e v e n t e e n  basements  i n  Aklav ik ,  t h e  
i n f o r m a t i o n  t h a t  was o b t a i n e d  and r e c o r d e d  i n  t h i ~  r e p o r t  g i v e s  
some i n d i c a t i o n  of t h e  problems t h a t  a r i s e  when basements  a r e  
c o n s t r u c t e d  i n  p e r m a f r o s t  a r e a s ,  

P r o b a b l y  t h e  g r e a t e s t  s i n g l e  d i f f i c u l t y  i n t r o d u c e d  by 
basement c o n s t r u c t i o n  i s  t h a t  of p r e v e n t i n g  t h e  p e r m a f r o s t  from 
m e l t i n g  and t h u s  c a u s i n g  d i f f e r e n t i a l  s e t t l e m e n t  o f  b o t h  t h e  base -  
ment and t h e  b u i l d i n g ,  There was c o n s i d e r a b l e  e v i d e n c e  t h a t  such  
s e t t l e m e n t  had o c c u r r e d  i n  n e a r l y  e v e r y  b u i l d i n g  examined i n  
Aklav ik .  I n  t h e  few b u i l d i n g s  where s e t t l e m e n t  was n o t  a s e r i o u s  
problem, such  a s  i n  t h e  R O C o  s c h o o l  and h o s p i t a l ,  p e r m a f r o s t  
c o n d i t i o n s  had been s i g n i f i c a n t l y  changed by c o n s t r u c t i o n .  i n  t h e  
a r e a ,  which had t a k e n  p l a c e  s e v e r a l  y e a r s  b e f o r e  t h e  p r e s e n t  
basements  were b u i l t ,  

At tempts  t o  c r l n t r o l  movement by i s o l a  t f n g  t h e  basement  
fsrom t h e  b u i l d i n g  o r  i n s u l a t i n g  t h e  basement a g a i n s t  t h e  
s u r r o u n d i n g  p e r m a f r o s t  have n o t  peen s u c c e s s f u l ,  The f i r s t  method 
was t r i e d  w i t h  s e v e r a l  o f  t h e  p a r t i  a 1  basements  f n  Aklav ik  
i n c l u d i n g  t h e  RoC,CoSo m a r r i e d  q u a r t e r s  on Lot  1 7 ,  Complete 
s e p a r a t i o n  of  basement from b u i l d i n g  was n o t  a c h i e v e d  i n  t h i s  
s t r u c t u r e  because  of t h e  n e c e s s i t y  t o  s u p p o r t  t h e  f i r s t  f l o o r  beam 
by p o s t s  b e a r i n g  on t h e  basement f l o o r ,  Movement of t h i s  bui ld ' ing  
o c c u r r e d  because  h e a t  l o s s e s  f rom t h e  basement c a u s e d  t h e  perma- 
f r o s t  t o  r e c e d e  g r a d u a l l y  b e n e a t h  t h e  s u r f a c e  f o u n d a t i o n s  of t h e  
S ~ P U C  t u p e  0 

The i n s u l a t i o n  t e c h n i q u e  was a t t e m p t e d  i n  t h e  ROCU Miss ion  
house on Lot  9, where some sawdust  was p l a c e d  between t h e  basement  
w a l l  and t h e  p e r i m e t e r  o f  t h e  b u i l d i n g ,  T h f s  t echnfque  d i d  n o t  
p r e v e n t  t h e  thawing o f  t h e  pe rmaf ros t  nor  l~.overnent of  t h s  p0st . s  
s u p p o r t i n g  t h e  e x t e r i o r  w a l l s  of t h i s  b u l l d i n g ,  I n  g e n e r a l ,  t h e  
use of i n s u l a t i o n  i n  c o n j u n c t i o n  w i t h  basement w a l l s  and f l o o r s  
t o  p r e s e r v e  t h e  p e r m a f r o s t  i n  i t s  f r o z e n  c o n d f t f o n ,  5 s  l i k e l y  t o  
be of l i t t l e  v a l u e ,  r e g a r d l e s s  of t h e  t y p e  of  i n s u l a t j i n g  m a t e r i a l  
u s e d ,  I n s u l a t i o n  canno t  p r e v e n t  h e a t  f low; i t  c a n  on ly  r e t a r d  I t ,  
The n o s t  t h a t  can be e x p e c t e d  o f  t h e  i n s u l a t i o n  i s  t h a t  i t  w i l l ,  
e x t e n d  t h e  u s e f u l  l i f e  of t h e  b u i l d i n g  a  few e x t r a  y e a r s  by 
r e d u c i n g  t h e  h e a t  f l o w  t o  t h e  p e r m a f r o s t ,  and t h u s  s lowing up 
the thawing p r o c e s s ,  There fs e v e r y  j n d i c a t i o n  t h a t  f a i l u r e  w i I ?  
s t i l l  r e s u l t  d u r i n g  t h e  e x p e c t e d  l i f e  o f  t h e  b u i l d f n g o  



The second m~ j o r  problem v r i  t h  basement  c o n s t r u c t i o n  i n  
p e r m a f r o s t  i s  t h a t  o r  d r a i n a g e ,  Fiormal methods of removing s u r f a c e  
and s u b s u r f a c e  v ~ a t e r  c a n  n o t  be r e a d i l y  p r a c t i c e d  i n  p e r m a f r o s t  
a r e a s ,  The problem i s  c o m p l i c a t e d  f u r t h e r  when t h e  p e r m a f r o s t  
t a b l e  b e n e a t h  a s t r u c t u r e  t e n d s  t n  be d e p r e s s e d  because  of h e a t  l o s s  
downward from t h e  b u i l d i n g o  I n  a  basement ,  t h i s  e f f e c t  becomes more 
pronounced,  and g r a d u a l l y  a  bowl-shaped s u r f a c e  d e p r e s s i o n  i s  formed 
under  t h e  s t r u c t u r e  3 e c a u s e  the  s u r r o u n d i n g  p e r m a f r o s t  i s  imperme- 
a b l e  t h i s  d e p r e s s i o n  a c t s  a s  a r e s e r v o i r  i n t o  which w i l l  f l o w  much 
of  t h e  l o c a l  d r a i n a ~ e  w a t e r ,  T h i s  accurr?ulat ion of w a t e r  t e n d s  t o  
thaw t h e  p e r m a f r o s t  f u r t h e r ,  b u t  i t s  most s e r i o u s  f e a t u r e  i s  t h e  
problem i t  p o s e s  of m a i n t a i n i n b  a  d r y  basement ,  There was rnuch 
e v i d e n c e  of t h e  s e r i o u s n e s s  o f  t h e  wate l>  problem i n  t h e  basements  a t  
Akla v i k ,  

- 
j n  c o n c l u s i o n ,  i t  i s  o b v i o u s  t h a t  t h e r e  a r e  a  number o f  

problems t o  be s o l v e d  b e f o r e  s a t i s f a c t o r y  per formance  c a n  be 
e x p e c t e d  of basements  i n  g e r m a f r o s t ,  The magni tude  of t h e s e  
problems w i l l  v a r y  w i t h  l o c a l  f a c t o r s  such  a s  t h e  type  of  s o i l  and 
p e r m a f r o s t  c o n d i t i o n s ,  No d e s i s n  shou.ld be p r e p a r e d  w i t h o u t  a  f u l l  
knowledge of f i e l d  c o n d i t i o n s  b a s e d  on s i t e  s t u d f e s ,  

The o n l y  t y p e  of  basement  c o n s t r u c t i o n  t h a t  would a p p e a r  t o  
havec  any hope of s u c c e s s  i n  a r e a s  where m e l t i n g  p e r m a f r o s t  c a u s e s  
s e t t l e m e n t  would be one i n  which t he bu5-ldlng wa s s u p p o r t e d  
i n d e p e n d e n t l y  o f  t h e  basement ,  and t h e  n e c e s s a r y  s u p p o r t s  were 
 laced a t  such  a  d e n t h  i n  t h e  p e r m a f r o s t  t h a t  they  would remafr, b e l o v ~  
t h e  l e v e l  of  t hn f r o z e n  ground d u r i n g  t h e  l i f e  o f  t h e  s t r u c t u r e ,  
The a c t u a l  d e p t h  r e q u i r e d  f o r  t h e s e  s u p 9 o r t s  would p r o b a b l y  v a r y  
v r j  t h  the number of l o c a l  f a c t o r s  and e a c h  b u f l d i n g ,  b u t  i t  would 
seem t o  r e q u t r e  t h e  use  of  s t eamed- in  p i l e s , ,  The problems of d r a i n -  
age and of z a i n k a i n i n g  a d r y  basement would s t i l l  remain ,  a l o n g  w i t h  
t h e  a d d i t i o n a l  problem of l i m i t i n g  movement of t h e  b a s e n e n t  i t s e l f ,  
where t h i s  i s  a  p r e r e q u i s i t e  because  of  f u r n a c e  i n s t a l l a t i o n s  o r  
o t h e r  mechan ica l  s e r v i c e  c o n n e c t i o n s .  The problems a r e  such ti-a f; 
t h e  c o s t  of any s u i t a b l e  c o n s t r u c t i o n  would p r o b a b l y  be v e r y  h i g h  - 
so  h i b h  t h a t  i t  may o f t e n  prove  more economi_cal,  and c e r t a i n l y  l e s s  
t ~ o u b l e s o r n e ,  t o  a v o i d  basements  a l t o g e t h e r  and p r o v i d e  e q u i v a l e n t  
e n c l o s e d  s7ace  above gpade,  
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