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CONCLUSIONS 

(1) The proposed condominium b u i l d i n g s  may be founded on 

s p r e a d  f o o t i n g s  b e a r i n g  on t h e  n a t u r a l  s o i l s  des igned  f o r  a  

maximum s o i l  b e a r i n g  p r e s s u r e  of 1,500 pounds per  square  

f o o t .  

( 2 )  The n a t u r a l  s o i l s  may be excavated  u s i n g  conven t iona l  

e x c a v a t i o n  equipment. 

( 3 )  C o n s t r u c t i o n  p r e c a u t i o n s  o u t l i n e d  i n  t h i s  r e p o r t  shou ld  

be c o n s i d e r e d  d u r i n g  p l a n n i n g  and d e s i g n .  

( 4 )  Ground water w a s  e n c o u n t e r e d  a t  d e p t h s  from 7 1/2 t o  22 

f e e t  below e x i s t i n g  g r a d e .  



SCOPE 

T h i s  r e p o r t  p r e s e n t s  t h e  r e s u l t s  of a g e o t e c h n i c a l  

i n v e s t i g a t i o n  f o r  a p roposed  condominium deve lopment  t o  be  

c o n s t r u c t e d  n o r t h  of Murray ~ o l l a d a y  Road (4800 S o u t h )  a t  

a p p r o x i m a t e l y  1100  E a s t  i n  H o l l a d a y ,  U t a h .  The r e p o r t  

p r e s e n t s  t h e  f o u n d a t i o n  t y p e ,  a l l o w a b l e  s o i l  p r e s s u r e s ,  f r e e  

water c o n d i t i o n s  a n d  o t h e r  s o i l - r e l a t e d  d e s i g n  and  

c o n s t r u c t i o n  d e t a i l s .  

PROPOSED CONSTRUCTION 

W e  u n d e r s t a n d  t h a t  a p p r o x i m a t e l y  42 u n i t s  are p lanned  

f o r  the development .  The b u i l d i n g s  w i l l  be  up  t o  t h r e e  

s t o r i e s .  The f a c i l i t y  w i l l  a l so  i n c l u d e  a swimming poo l  and 

s e v e r a l  r e t a i n i n g  w a l l  s t r u c t u r e s .  

S h o u l d  a c t u a l  c o n s t r u c t i o n  b e  d i f f e r e n t  f rom t h a t  

p r e s e n t e d ,  w e  s h o u l d  b e  n o t i f i e d  s o  t h a t  a r e - e v a l u a t i o n  of  

t h e  recommendat ions  g i v e n  w i t h i n  t h i s  r e p o r t ,  may b e  made. 

SITE CONDITIONS 

A t  . t he  t i m e  o f  o u r  i n v e s t i g a t i o n ,  t h e  s i t e  c o n s i s t e d  of 

h i l l y  t o p o g r a p h y ,  w i t h  a p p r o x i m a t e l y  30 f e e t  of r e l i e f  a c r o s s  

t h e  s i te .  S e v e r a l  homes were p r e s e n t  on t h e  s i te  i n  t h e  

s o u t h w e s t  p o r t i o n  a n d  n o r t h e a s t  c o r n e r .  The houses  are 

g e n e r a l l y  s i n g l e - s t o r y  on a s h a l l o w  f o u n d a t i o n .  The n o r t h  

boundary  of  t h e  s i t e  fo rms  a r i d g e  which o v e r l o o k s  t h e  

Hidden Lake condominium deve lopment .  



S e v e r a l  a r e a s  of f i l l  were observed on t h e  s i te .  Trash 

c o n s i s t i n g  of wood b a r r e l s ,  m e t a l  and t anks  were observed 

on s i t e .  The a r e a  where f i l l  was observed on t h e  ground 

s u r f a c e ,  i s  shown a p p r o x i m a t e l y  on F i g u r e  1. V e g e t a t i o n  a t  

t h e  s i t e  is g e n e r a l l y  g r a s s  w i t h  a number of l a r g e  trees. 

SUBSOIL CONDITIONS 

S u b s o i l  c o n d i t i o n s  a t  t h e  s i te  were i n v e s t i g a t e d  by 

d r i l l i n g  n i n e  e x p l o r a t o r y  b o r i n g s  a t  t h e  l o c a t i o n s  shown on 

F i g u r e  1. The b o r i n g s  were advanced u s i n g  a  t r u c k  mounted 

r o t a r y  d r i l l  equ ipped  wi th  7-inch d iamete r  hol low stem 

a u g e r s .  

The s u b s u r f a c e  so i ls  encoun te red  i n  t h e  b o r i n g s  were 

somewhat v a r i a b l e  a c r o s s  t h e  s i te .  The s u b s o i l s  were 

g e n e r a l l y  a m i x t u r e  of s i l t  and c l a y .  S i l t y  sand was 

encoun te red  a t  d e p t h s  of l l r  6r  3r and 16 f e e t  i n  Borings 

B-3, B-6, B-8, and B-9, r e s p e c t i v e l y .  S i l t y  g r a v e l s  were 

e n c o u n t e r e d  a t  d e p t h s  of 14 and  1 4  1/2 f e e t  i n  Boring B-1 

and B-4,  r e s p e c t i v e l y .  One t o  2 1/2 f e e t  of f i l l  was 

encoun te red  i n  B o r i n g s  B-3, B-5 and B-6. 

The f i l l  was q u i t e  v a r i a b l e  between t h e  4 b o r i n g s  and 

c o n s i s t e d  of c l a y ,  t o  c l a y e y  t o  s i l t y  sands  and g r a v e l s .  The 

f i l l  c o n t a i n e d  a s m a l l  t o  modera te  amount of c o b b l e s .  The 

f i l l  was g e n e r a l l y  m o i s t  t o  w e t  and brown t o  b l a c k  i n  c o l o r .  

The c l a y  s o i l s  were g e n e r a l l y  s l i g h t l y  sandy t o  very  

sandy w i t h  o c c a s i o n a l  g r a v e l l y  l a y e r s  and o c c a s i o n a l  



c o b b l e s .  C o n s i s t e n c y  of t h e  c l a y  r a n g e d  from v e r y  s o f t  t o  

ha rd .  M o i s t u r e  c o n t e n t  r anged  from moist t o  w e t .  Color  of 

t h e  c l a y  s o i l s  r anged  from brown t o  g r e e n  t o  b l a c k ,  w i t h  

i r o n  o x i d e  s t a i n i n g .  

The  i n t e r l a y e r e d  c l a y s  a n d  s i l ts  c o n t a i n e d  a small t o  

m o d e r a t e  number of  s i l t y  s and  l a y e r s .  The s i l t s  and c l a y s  

were g e n e r a l l y  i n  a l o o s e  t o  medium d e n s e  o r  s t i f f  t o  v e r y  

s t i f f  c o n d i t i o n .  The s i l t s  and  c l a y s  were g e n e r a l l y  moist t o  

w e t ,  brown t o  green-brown i n  color,  w i t h  i r o n  o x i d e  

s t a i n i n g .  

The  s i l t y  s a n d s  c o n t a i n e d  t h i n  c l a y  l a y e r s .  D e n s i t i e s  

of t h e  s i l t y  s a n d s  r a n g e  from l o o s e  t o  dense .  The s i l t y  

s a n d s  w e r e  s l i g h t l y  moist t o  moist, brown t o  g r a y  i n  c o l o r .  

A l a b o r a t o r y  i n v e s t i g a t i o n  w a s  c o n d u c t e d  t o  d e t e r m i n e  

t h e  e n g i n e e r i n g  c h a r c t e r i s t i c s  of t h e  m a t e r i a l  o b t a i n e d  i n  

t h e  e x p l o r a t o r y  b o r i n g s .  L a b o r a t o r y  t e s t i n g  i n c l u d e d  

s t a n d a r d  p r o p e r t y  tests such  as n a t u r a l  m o i s t u r e  c o n t e n t ,  

d r y  u n i t  w e i g h t ,  A t t e r b e r g  l i m i t s  a n d  g r a d a t i o n .  Swel l  

c o n s o l i d a t i o n  tests were also c o n d u c t e d  on s e l e c t e d  samples  

of t h e  s o i l  t o  d e t e r m i n e  t h e i r  c o n s o l i d a t i o n  c h a r a c t e r i s t i c  

and b e h a v i o r  u n d e r  c o n s t a n t  p r e s s u r e  upon w e t t i n g .  T e s t  

r e s u l t s  i n d i c a t e  t h a t  t h e  c l a y  and  sil t  s o i l s  w i l l  have 

s l i g h t  t o  modera t e  compres s ion  unde r  l i g h t  t o  modera te  

loads. A summary of t h e  t es t  r e s u l t s  are shown on F i g u r e s  2 

and 3 ,  a n d  on T a b l e  I. R e s u l t s  of t h e  c o n s o l i d a t i o n  tests 

are shown on F i g u r e s  4 and  5. G r a d a t i o n  test r e s u l t s  are 

shown o n  Flgure 6 .  



F r e e  water w a s  e n c o u n t e r e d  i n  Bor ings  1 and  7 ,  a t  

d e p t h s  of  7 1 /2  t o  22 f e e t  r e s p e c t i v e l y .  

FOUNDATION RECOMMENDATIONS 

Based on t h e  p roposed  c o n s t r u c t i o n ,  s u b s o i l  c o n d i t i o n s  

e n c o u n t e r e d  a t  t h e  s i t e  and  l a b o r a t o r y  t e s t  r e s u l t s ,  t h e  

p roposed  b u i l d i n g s  s h o u l d  be  founded on s p r e a d  f o o t i n g s  

p l a c e d  on t h e  n a t u r a l  s o i l s  below t h e  e x i s t i n g  t o p s o i l  and 

any e x i s t i n g  f i l l .  With t h e  e x t e n t  of s u r f a c e  f i l l  on t h e  

s i t e  a n d  t h e  p o t e n t i a l  f o r  f i l l  i n  o t h e r  areas, c a r e  shou ld  

be  t a k e n  t o  remove a l l  f i l l  f rom b u i l d i n g  a r e a s .  Foo t ings -  

may a l so  b e  p l a c e d  on compacted s t r u c t u r a l  f i l l .  

The f o l l o w i n g  d e s i g n  and  c o n s t r u c t i o n  d e t a i l s  s h o u l d  be 

o b s e r v e d  : 

(1) F o o t i n g s  p l a c e d  on t h e  n a t u r a l  so i l s  or compacted 

s t r u c t u r a l  f i l l ,  may be  d e s i g n e d  f o r  a maximum s o i l  

b e a r i n g  p r e s s u r e  of 1 ,500 pounds p e r  s q u a r e  f o o t .  Under 

t h i s  p r e s s u r e ,  s e t t l e m e n t  is  e s t i m a t e d  t o  b e  on t h e  

o r d e r  of 1 i n c h .  

( 2 )  A l l  e x i s t i n g  f i l l  materials and  d i s t u r b e d  so i l s  

s h o u l d  be  removed from below f o o t i n g  areas. Higher 

b e a r i n g  p r e s s u r e s  may be  c o n s i d e r e d  i f  f o o t i n g s  are 

p l a c e d  on compacted s t r u c t u r a l  f i l l .  

( 3 )  I n  a r e a s  where e x i s t i n g  f i l l  or d i s t u r b e d  so i l s  

h a v e  been removed from below t h e  d e s i r e d  b e a r i n g  

e l e v a t i o n ,  t h e  e x c a v a t e d  a r e a  may b e  r e p l a c e d  wi th  



compacted s t r u c t u r a l  f i l l .  

( 4  1 S t r u c t u r a l  f i l l  s h o u l d  b e  g r a n u l a r  s o i l s  w i t h  less 

t h a n  30 p e r c e n t  p a s s i n g  t h e  No. 200 s i e v e  and  a maximum 

s i z e  less t h a n  6 i n c h e s .  

(5) S t r u c t u r a l  f i l l  s h o u l d  b e  compacted t o  a t  least 95 

p e r c e n t  m o d i f i e d  P r o c t o r  d e n s i t y  (ASTM D-1557) w i t h i n  2 

p e r c e n t  of optimum m o i s t u r e  c o n t e n t .  

(6 S t r u c t u r a l  f i l l  s h o u l d  e x t e n d  beyond t h e  f o o t i n g s  a 

d i s t a n c e  equal t o  t h e  d e p t h  of f i l l  b e n e a t h  t h e  

f o o t i n g s .  

(7) F o o t i n g s  s h o u l d  have a minimum width  of a t  least  18  

i n c h e s ,  and a  minimum embedment of a t  l e a s t  1 8  i n c h e s .  

Lower b e a r i n g  p r e s s u r e s  s h o u l d  be  u s e d  i f  t h e s e  

minimums c a n n o t  b e  m a i n t a i n e d .  Wider f o o t i n g s  may have 

less embedment a n  d e e p e r  f o o t i n g s  may be  na r rower  t h a n  

t h e  v a l u e s  g i v e n  above .  

( 8 )  Cont inuous  f o u n d a t i o n  w a l l s  s h o u l d  b e  r e i n f o r c e d  

t o p  and bot tom t o  span  a n  unsuppor t ed  l e n g t h  of a t  

least 10 f e e t .  

( 9 )  E x t e r i o r  f o o t i n g s  ' shou ld  be  p r o v i d e d  w i t h  a t  least 

30 i n c h e s  of  s o i l  c o v e r  above  t h e i r  b e a r i n g  e l e v a t i o n  

f o r  f r o s t  p r o t e c t i o n .  

(10 W e  recommend t h a t  a r e p r e s e n t a t i v e  o f  t h e  soi ls  

e n g i n e e r  o b s e r v e  f o o t i n g  e x c a v a t i o n s  a n d  o b s e r v e  

p l acemen t  and f r e q u e n t l y  t e s t  compact ion of s t r u c t u r a l  

f i l l .  



SLAB ON GRADE CONSTRUCTION 

The u n d i s t u r b e d  n a t u r a l  soils e x c l u s i v e  of t h e  t o p s o i l ,  

o r g a n i c s ,  o r  any uncompacted,  u n t e s t e d  f i l l ,  a r e  s u i t a b l e  t o  

s u p p o r t  s l ab -on -g rade  c o n s t r u c t i o n .  With t h e  f i l l  m a t e r i a l  

o b s e r v e d  on s i te ,  care s h o u l d  be taken t o  remove all 

e x i s t i n g  f i l l  f rom b e n e a t h  b u i l d i n g  areas. S l a b s  may a l s o  be 

s u p p o r t e d  on compacted s t r u c t u r a l  f i l l .  A 4- inch l a y e r  of 

f r e e  d r a i n i n g  g r a v e l  s h o u l d  b e  p r o v i d e d  benea th  t h e  f l o o r  

s l a b s .  I n  areas where f i l l  i s  r e q u i r e d  b e n e a t h  t h e  f l o o r  

s l a b s  t o  a c h i e v e  t h e  d e s i r e d  f i n i s h e d  g r a d e ,  t h e  n a t u r a l  

g round s u r f a c e  s h o u l d  b e  s c a r i f i e d  t o  a d e p t h  of  6 i n c h e s ,  

a d j u s t e d  t o  n e a r  optimum m o i s t u r e  c o n t e n t  and compacted t o  

90 p e r c e n t  mod i f i ed  p r o c t o r  d e n s i t y .  F i l l  s h o u l d  be  

n o n e x p a n s i v e  g r a n u l a r  s o i l s .  

SURFACE DRAINAGE 

The f o l l o w i n g  d r a i n a g e  p r e c a u t i o n s  s h o u l d  b e  obse rved  

d u r i n g  c o n s t r u c t i o n  and  m a i n t a i n e d  a t  a l l  times a f t e r  t h e  

condomini.ums have  been comple t ed :  

(1) E x c e s s i v e  w e t t i n g  or d r y i n g  of f o u n d a t i o n  

e x c a v a t i o n s  s h o u l d  b e  a v o i d e d  d u r i n g  c o n s t r u c t i o n .  

( 2 )  B a c k f i l l  a r o u n d  t h e  b u i l d i n g s  s h o u l d  b e  mo i s t ened  

a n d  compacted t o  a t  least  85 p e r c e n t  m o d i f i e d  P r o c t o r  

d e n s i t y .  B a c k f i l l  s u p p o r t i n g  c o n c r e t e  or a s p h a l t  

pavement  s h o u l d  be  compacted t o  90 p e r c e n t  mod i f i ed  

P r o c t o r  d e n s l t y .  



( 3  1 The ground s u r f a c e  s u r r o u n d i n g  t h e  e x t e r i o r  of t h e  

b u i l d i n g s  s h o u l d  b e  s l o p e d  t o  d r a i n  away from t h e  

b u i l d i n g s  i n  a l l  d i r e c t i o n s .  

( 4  1 Roof downspouts  and  d r a i n s  s h o u l d  d i s c h a r g e  w e l l  

beyond t h e  l i m i t s  of a l l  b a c k f i l l .  

WATER SOLUBLE SULFATES 

Two samples  of t h e  s u b s o i l s  were t e s t e d  f o r  t h e i r  water 

s o l u b l e  s u l f a t e  c o n t e n t .  R e s u l t s  of  t h e s e  tests i n d i c a t e  

t h a t  t h e  samples  c o n t a i n  less. t h a n  0 . 1  p e r c e n t  water s o l u b l e  

s u l f a t e .  Based on t h e s e  r e s u l t s  and p u b l i s h e d  l i t e r a t u r e ,  

t h e  n a t u r a l  s o i l s  p o s s e s s  n e g l i g i b l e  s u l f a t e  a t t a c k  

p o t e n t i a l  on c o n c r e t e  p l a c e d  a d j a c e n t  t o  t h e  s o i l s .  

T h e r e f o r e ,  s u l f a t e  r e s i s t a n t  cement  is  n o t  w a r r a n t e d .  O the r  

c o n d i t i o n s  may d i c t a t e  t h e  t y p e  of cement  t o  b e  used  i n  

c o n c r e t e  p l a c e d  a d j a c e n t  t o  t h e  n a t u r a l  soils.  

PAVEMENT 

The  uppe r  s u b g r a d e  s o i l s  a t  t h e  s i t e  c o n s i s t  of  s i l ts  

and  c l a y  soi ls .  These  so i l s  are g e n e r a l l y  c o n s i d e r e d  poor 

s u b g r a d e  s o i l s  for  pavement.  

Based on an a v e r a g e  d a i l y  t r a f f i c  of  300 v e h i c l e s  p e r  

day o f  which 100 are p i c k u p  t r u c k s ,  a n d  2 g a r b a g e  t r u c k s  p e r  

week, c a l c u l a t i o n s  i n d i c a t e  a pavement s e c t i o n  c o n s i s t i n g  of 

2 i n c h e s  of a s p h a l t i c  c o n c r e t e  o v e r l y i n g  9 i n c h e s  of 

compacted ,  h igh  q u a l i t y  b a s e  c o u r s e .  An a l t e r n a t i v e  t o  t h i s  
~ ~ ~ h . ~ ,  U T ~  k ah 
& *& QlrU sCLf;h s C~KS~CLLA 'I,, 0-PAL 



P r i o r  t o  p l a c i n g  t h e  pavement s e c t i o n ,  t h e  upper  

o r g a n i c  t o p s o i l  and  o t h e r  d e l e t e r i o u s  m a t e r i a l  s h o u l d  be 

removed. Subgrade  s o i l s  s h o u l d  be  s c a r i f i e d  t o  a d e p t h  of 8 

i n c h e s ,  m o i s t u r e  c o n t e n t  a d j u s t e d  t o  n e a r  optimum and 

compacted t o  90 p e r c e n t  m o d i f i e d  P r o c t o r  d e n s i t y .  A f t e r  

compac t ion ,  t h e  area s h o u l d  be proof  r o l l e d  w i t h  h e a v i l y  

l o a d e d  p n e u m a t i c - t i r e d  equipment  and  any  s o f t  areas 

d e f o r m i n g  e x c e s s i v e l y  unde r  whee l  l o a d s ,  s h o u l d  b e  removed 

and  r e p l a c e d  w i t h  g r a n u l a r  f i l l  compacted t o  a t  least  90 

p e r c e n t  m o d i f i e d  P r o c t o r  d e n s i t y .  F i l l  r e q u i r e d  t o  b r i n g  t h e  

s i t e  t o  g r a d e ,  s h o u l d  be  compacted t o  90 p e r c e n t  mod i f i ed  

P r o c t o r  d e n s i t y .  The o n - s i t e  s o i l s  s h o u l d  b e  s u i t a b l e  as 

f i l l  u n d e r  pavement.  

The c o l l e c t i o n  and  d i v e r s i o n  of d r a i n a g e  away f rom t h e  

pavement s u r f a c e  is e x t r e m e l y  i m p o r t a n t  t o  t h e  s a t i s f a c t o r y  

pe r fo rmance  of t h e  pavement s e c t i o n .  

RETAINING WALL STRUCTURES 

S e v e r a l  r e t a i n i n g  wall s t r u c t u r e s  are p l anned  f o r  t h e  

deve lopment .  

The f o l l o w i n g  d e s i g n  and  c o n s t r u c t i o n  d e t a i l s  s h o u l d  be  

o b s e r v e d  : 

(1) The r e t a i n i n g  w a l l s  may b e  founded  on n a t u r a l  s o i l s  

or on compacted s t r u c t u r a l  f i l l  below e x i s t i n g  t o p s o i l ,  

d i s t u r b e d  s o i l ,  or any e x i s t i n g  f i l l  material, and 

d e s i g n e d  f o r  a maximum a l l o w a b l e  b e a r i n g  p r e s s u r e  of 



1500 pounds p e r  s q u a r e  f o o t .  T h i s  b e a r i n g  e l e v a t i o n  may 

be i n c r e a s e d  t o  2000 pounds p e r  s q u a r e  f o o t  f o r  

t empora ry  l o a d i n g  c o n d i t i o n s .  

( 2 )  B a c k f i l l  beh ind  t h e  r e t a i n i n g  s t r u c t u r e  shou ld  be  

g r a n u l a r  s o i l s  and/or  t h e  n a t u r a l  s i l t  and c l a y  s o i l s ,  

compacted t o  a t  l e a s t  90 p e r c e n t  m o d i f i e d  P r o c t o r  

d e n s i t y ,  n e a r  optimum m o i s t u r e  c o n t e n t .  

( 3 )  Based on f i l l  m a t e r i a l  compact ion  r e q u i r e m e n t s  a s  

l i s t e d  above ,  t h e  proposed  r e t a i n i n g  w a l l  shou ld  be 

d e s i g n e d  t o  resist a l a t e r a l  p r e s s u r e  r e s u l t i n g  from an 

e q u i v a l e n t  f l u i d  we igh t  of 40 pounds p e r  c u b i c  f o o t  f o r  

t h e  g r a n u l a r  b a c k f i l l ,  and  50 pounds p e r  c u b i c  f o o t  f o r  

t h e  n a t u r a l  c l a y  and  s i l t  s o i l s .  The e q u i v a l e n t  f l u i d  

w e i g h t  s h o u l d  b e  i n c r e a s e d  by 20 pounds p e r  c u b i c  f o o t  

t o  a c c o u n t  f o r  seismic d e s i g n  c o n s i d e r a t i o n s .  L a t e r a l  

r e s i s t a n c e  s h o u l d  a lso  i n c l u d e  l o a d s  f rom t r a f f i c  

l o a d i n g s .  

( 4 )  A s l i d i n g  f a c t o r  a t  t h e  b a s e  of r e t a i n i n g  walls is 

c a l c u l a t e d  t o  b e  on t h e  o r d e r  of 0.35.  

SWIMMING POOL 

E x c a v a t i o n  f o r  t h e  swimming poo l  may be accompl i shed  

w i t h  c o n v e n t i o n a l  e x c a v a t i o n  equipment .  The f r e e  water l e v e l  

w i l l  n o t  l i k e l y  b e  e n c o u n t e r e d  w i t h i n  t h e  e x c a v a t i o n  f o r  t h e  

swimming pool. However, s h o u l d  t h e  water rise above  t h e  

bo t tom of t h e  e x c a v a t i o n ,  d e w a t e r i n g  w i l l  b e  r e q u i r e d  t o  



facilitate ~constxuction of the swimming pool. 

SEISMIC CONSIDERATIONS 

The Uniform Building Code Seismic Zone Map of the 

United States places this site within Seismic Zone 3. The 

Seismic Safety Advisory Council of Utah places this site 

within Seismic Zone U-4, Based on these designations and the 

location of the site, the condominiums should be constructed 

conforming to the regulations and standards presented with 

the additional recommendations suggested by the Seismic 

Safety Advisory Council of Utah. 



LIMITATIONS 

This report has been prepared in accordance with 

generally accepted soil and foundation engineering practices 

in this area for the use of the -client for design purposes. 

The conclusions and recommendations submitted in this report 

are based upon the data obtained from the exploratory 

borings drilled at the locations indicated on the 

exploratory boring plan. The nature and extent of variations 

between exploratory borings may not become evident until 

excavation is performed. If during construction, soil and 

groundwater conditions appear to be different from those 

described herein, this office should be advised at once so 

that re-evaluation of the recommendations may be made. We 

recommend on-si te observation of excavations and foundation 

bearing strata and frequent testing of fill placement by a 

representative of the soils engineer. 

CHEN AND ASSOCIATES, INC. 

Douglas R. Hawkes 

Reviewed by James E. Nordquist, P.E. 
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APPROXIMATE SCALE 1'=30' 

.. .~ONOOMINIWM DEVELOPMENT . -. 

1100 E. 4800 S. 

HOLLADAY, UTAH. 

- RETAINING WALLS 

c b e m u d m , k .  . LOCATION OF EXPLORATO* BORINGS AND PROPOSED CONDOMINIUM BUILDINGS #519985 Figure 1 - I 
, a 
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Elev. 4321 

-- 

8-8' 6-9 

Elev. 4327 Elev. 4331 
- Clay with sand and gravel, cobbles, slightly mist 

to wet, brawn. 
-5.. 

a Topsoil - Gravelly clay, mist, dark brown to black. 
Clay (CL) - Slightly sandy to very d y ,  silt and sand 
layers, occasional gravelly zones, very soft to hard, 
slightly mist to wet, brown to black,occasional cemented 

la 
layers, iron oxide stained. 
Clay to Silt (CL-ML) - Interlayered, silty sand layers, 
occasional gravelly layers, medium to very stiff, loose to 
medium dense, slightly moist to-yet, brawn to green to 
gray, iron oxide stained. 
sand - Slightly silty to silty, occasional thin clay and 
silt layers, loose, dense, slightly mist to mist, brawn. 

Gravel - Silty sandy, medium dense to dense, mist to wet, 
brawn . 
Indicates PVC pip installed in hole-to depth sham. 

California Drive sample - The symbol 10112 indicates that 
10 b l m  of a 140-pound harmer falling 30 inches were I1 required to-drive the sampler 12 mnches. 

6 = Indicates depth to free water and n-r of days after 
drilling measurement was taken. 

NOTES 
1, Exploratory borings were drilled on May 16, 1985 w i t h  a 

7-inch diameter continuous flight hollow stem power auger. 

2. Ucations on the site plan ere measured approximately by 
pacing from features showncn the site plan provided. 

3. Elevations of 'exploratory borings were obtalned by inter- 
polating between contours shown on the site plan provided. 

4. The exploratory boring locations and elevations should be 
considered accurate only to the degree implied by the method 
used, 

5 .  The lines between the materials shown on the boring logs, 
represent the approximate boundaries between material types 
and the transitions may be gradual. 

6. Water level readings shown on the logs were made at the time 
and under the conditions indicated. Fluctuations in the 
water level may occur with time. 

I 7. wc = water Content (% ; UC = Unconfined WSS = Water 

DD .= ~ r y  Density (pcf) ; Compressive Soluble 
- - - - w e n t  m a  No. 700 Slc.ve: Strenght (psf) ; Sulfate (%) 

t 

Y 5  1 9 9 8 5  chcn and associates, ~ B C .  - LOGS LEQENO AND NOTES O F  E X P L O R A T O R Y  BORlqPS Figure 3 



chen and associates, inc. 

APPLIED PRESSURE - ksf 

. 
Mo~sture Content = k7. 3 percent 
Dry Un~t Weight = 99.2 pcf 

Sample of: V e r y  Sandy Clay 

From B-2 @ 4 

-- 
APPLIED PRESSURE - ksf 

Job No. 519985 SWELL-CONSOLIDATION TEST RESULTS ~ i g . 4  
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Moisture Content = 18- 4 percent 
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chen and associates, inc. 

APPLIED PRESSURE - ksf 

l o  

-APPLIED PRESSURE - ksf 

Job No. 519985 SWELL-CONSOLIDATION TEST RESULTS F i g . 5  
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Motsture Content = 16.3 percent 
Dry Unit Weight = 106 - 6 pcf 
Sample of: Sandy S i l t  

From: B-9 @ 2 '  

Moisture Content = z2. percent 
Dry Unit We~ght = 98.1 pcf 
Sample of. 

Sandy Clay 

From:B-6 @ 2' 
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chen and associates, inc. 

I DIAMETER OF PARTICLE IN MILLIMETERS 1 
I SAND 1 GRAVEL 

CLAY TO SlLT FINE I MEDIUM ICOAFISE( FINE 1 COARSE 
COBBLES 

GRAVEL 0 %  SAND 83 % SILT AND CLAY 17 % 

% 
LIQUID LIMIT 

SAMPLE OF Silty Sad 

PLASTICITY INDEX 
% 

FROM 3-3 @ 14' 

HYDROMETER ANALYSIS 1 SIEVE ANALYSIS 
TIME READINGS I U S. STANDARD SERIES 1 CLEAR SOUARE OPENINGS I 

DIAMETER OF PARTICLE IN MILLIMETERS I 
t SAND I GRAVEL 

CLAY TO SlLT 
FINE I MEDIUM (COARSE[ FINE I COARSE 

GRAVEL % SAND % SILT AND CLAY ?b 

LIQUID LIMIT 
W 

PLASTICITY INDEX 
% 

SAMPLE OF FROM 

Job No. 519985 GRADATION TEST RESULTS Fig. 6 



C H E N  A N D  A S S O C I A T E S  Job No. 519985 

T A B L E  I 

S U M M A R Y  O F  L A B O R A T O R Y  T E S T  R E S U L T S  

WATER 
SONBLE 
SULFATE 

( 8 )  

(0.1 

(0.1 

NATURAL 
DRY 

DENSITY 
(PCF) 

114.0 

99.2 

109.2 

104.5 

96.6 

98.1 

88.8 

108.0 

90.6 

106.6 

1 

SOIL OR 
BEDROCK TYPE 

Verv Sandv Clav 

Verv Sandv Clay 

Verv Sandv S i l t  

S i l t y  Sand 

Sandy Clay 

Sandy Clay 

Very Sandy S i l t  

Clay 

Clay 

Sandy S i l t  

NATURAL 
MOISTURE 
CONTENT 

(%I 

12.3 

17.3 

18.4 

2.7 

14.6 

22.7 

14.6 

21.7 

34.2 

16.3 

GRADATION 

GRAVEL 
(%) 

SAMPLE 

HOLE 

1 

2 

3 

5 

6 

7 

9 

SAND 
(%) 

83 

LOCATION . 

DEPTH 
(FEET) 

2 

4 

4 

14 

4 

2 

4 

19 

29 

- 3 

UNCONFINED 
COMPRESSIVE 

STRENGTH 
(PSF) 

2450 

940 

8640 

17CO 

PERCENT 
PASSING 
NO. 200 

SIEVE 

63' 

61 

17 

78 

78 

6 3 

98 

9 8 

70 

ATTERBERG 

LIQUID 
LIMIT 
(Yo) 

34 

L l M  ITS 

PLASTICITY 
INDEX 
(%) 

10 

I 


