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Traffic Engineering Department 
City O f  Minneapolis 
211 City Hall 
Minneapolis, MN 55415 

Attn: Mr. Greg Finstad 

Re: 79-387 FOUNDATION INVESTIGATION 
Proposed Parking Ramp 
2nd Ave. & 2nd St. S.E. - 
Minneapolis, MN 

Gentlemen: 

Attached is a report containing the results of the six standard 
penetration test borings performed on the above referenced site. 
This work was authorized by you on July 18, 1979. 

The borings generally encountered dense to very dense granular 
soils to their termination depths. Bedrock was generally encoun- 
tered at depths of approximately 50 feet. The report recommends 
that the proposed structure could, in our opinion, be supported 
utilizing conventional spread footings proportioned to exert 
maximum stresses of 4000 or 6000 psf. For the more detailed 
results and recommendations, your attention is directed to the 
body of the report. 

If we may be of further assistance in evaluating rhe contents of 
this report, performing additional soil borings or in providing 
addieional services on earthwork, concrete or bituminous testing, 
please contact us at your convenience. 

Very truly yours, 

BRAUN ENGINEEKING TESTING, INC. 
\ 

V 
William M e  Weyrauch 

Vice President - Engineering 
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79-38? FOUNDATION INVESTIGATION 
Proposed Parking Rarnp 
2nd Ave. & 2nd S t .  S.E. 
Minneapol is ,  MN 

A. INTRODUCTION: 

A . 1 .  Purpose:  The purpose of t h e  bor ings  was t o  provide subsur-  
f a c e  s o i l  and groundwater informat ion f o r  t h e  foundat ion des ign  
and c o n s t r u c t i o n  of t h e  proposed s r r u c t u r e ,  

A . 2 .  Scope: A t o t a l  of s i x  s tandard  p e n e t r a t i o n  t e s t  bcrrings 
were taken.  These bor ings  were extended t o  depths  of 35 t o  51 
f e e t .  A t  two of t h e  bor ing l o c a t i o n s  (ST-1 and ST-6), NQ s i z e d  
rock  cores  were taken 10 f e e t  i n t o  bedrock. P e n e t r a t i o n  
r e s i s t a n c e s  were recorded i n  t h e  s o i l s ,  The s o i l  samples and 
rock  co re s  were r e tu rned  t o  our  l a b o r a t o r y  f o r  f u r t h e r  t e s t i n g  
and examination by a  S o i l s  Engineer. Laboratory t e s t s  were per-  
formed on a  l i m i t e d  number of samples r e tu rned  t o  our l abo ra to ry .  
These t e s t s  were performed i n  accordance wi th  a p p r o p r i a t e  ASTM 
procedures .  An engineer ing  r e p o r t  p r e s e n t i n g  our  opinions  and 
recommendations regard ing  foundat ion design and c o n s t r u c t i o n  has 
been prepared.  

A.3. Ava i l ab l e  Informat ion:  

A . 3 . a .  Proposed S t r u c t u r e :  The p r o j e c t  i s  l oca t ed  on t h e  e a s t  
end of t h e  block bounded by Un ive r s i t y  Avenue, Cen t r a l  Avenue, 
2nd S t r e e t  S.E. and 2nd Avenue. It i s  our unders tanding t h a t  a 7 
t o  $ - s t o r y  r e i n f o r c e d  conc re t e  parking s t r u c t u r e  i s  planned. We 
unders tand t h a t  t h e  proposed s t r u c t u r e  w i l l  have o v e r a l l  dimen- 
s i o n s  of approximately 165 f e e t  by 302 f e e & .  A t  t h i s  t ime,  bay 
s i z e s  of 20" 554' a r e  planned. It: has been i n d i c a t e d  that the 
column loads  w i l l  be a maximum oE 900 k i p s  at  t h e  i n t e r i o r  of the  
s t r u c t u r e  and t h a t  a  maximum of abou t  3 f e e t  of f i l l  w i l l  be 
placed on the  s i t e  (near  Un ive r s i t y  Avenue). Genera l ly  t h e  f i n a l  
g rade  i s  t o  approximate t he  e x i s t i n g  s i t e  g rade ,  

Ae3.b. Prev ious  -- and E x i s t i n g  S t r u c t u r e s :  A t  t h e  p re sen t  t ime,  
t h e  s t r u c t u r e  f o r  t h e  Foremost I c e  Crcam Company e x i s t s  on t h e  
s i t e .  I t  i s  ou r  unders tanding t h a t  t h i s  s t r u c t u r e  w i l l  be demo- 
l i s h e d .  A s  t h i s  s i t e  i s  loca t ed  i n  an urban a r e a ,  previous  
s t r u c t u r e s  may have e x i s t e d  on t h i s  s i t e .  Experience on o t h e r  
urban p r o j e c t s  sugges t s  t h a t  i t  i s  p o s s i b l e  t h a t  o ld  foundat ion 
w a l l s  o r  o t h e r  bur ied  man-made m a t e r i a l s  from p r e - e x i s t i n g  s t r u c -  
t u r e s  may be encountered below grade on t h i s  s i t e ,  
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A.3.c. S i t e  Geology: A s  t h e  s i t e  i s  s i t u a t e d  r e l a t i v e l y  near  
t h e  e x i s t i n g  M i s s i s s i p p i  River channe l ,  r i v e r  channel  d e p o s i t s  
(a l luvium) a r e  a n t i c i p a t e d ,  Resu l t s  of the  bor ings  i n d i c a t e  t h a t  
t h e  s o i l s  encountered a r e  g e n e r a l l y  c h a r a c t e r i s t i c  of a l l u v i a l  
t ype  s o i l s .  It should be noted t h a t  g l a c i a l  t i l l  m a t e r i a l  was 
a l s o  encountered.  This  r e p r e s e n t s  depos i t i on  dur ing  glacia l .  
encroachment on o r  over a prev ious ly  e x i s t i n g  r i v e r  channel .  The 
bedrock encountered i s  t y p i c a l  of t h e  P l a t t e v i l l e  Formation. The 
rock cores  recovered show dolomi t ic  limes tone and do1 o n i t e .  

A . 4 .  Boring Locat ions  and E leva t ions :  The hor ings  were taken a t  
t h e  approximate l o c a t i o n s  i n d i c a t e d  on the  plan provided by Car l  
Walker & Assoc ia t e s .  The bor ings  were l a i d  out  i n  t h e  f i e l d  by a 
S o i l s  Engineer. Due t o  t h e  presence of e x i s t i n g  s t r u c t u r e s  and 
parked c a r s ,  o f f s e t s  were necessary  i n  o rde r  t o  complete t h e  
bor ings .  The f i n a l  bor ing  l o c a t i o n s  a r e  shown on the  a t t ached  
ske t ch .  

The s u r f a c e  e l e v a t i o n s  of bor ings  ST-1 through ST-3 were 
re fe renced  t o  t h e  e x i s t i n g  sidewalk grade a t  a  t r a f f i c  c o n t r o l  
box j u s t  no r th  of ST-1, This  e l e v a t i o n  has been i n d i c a t e d  t o  be 
136.72 on t h e  C i t y  of Minneapolis datum. The s u r f a c e  e l e v a t i o n s  
of  bor ings  ST-4 through ST-6 were re fe renced  t o  t he  t op  of t he  
s t e e l  frame of a t r u c k  s c a l e  i n  the  parking l o t  n o r t h e a s t  of the  
i n t e r s e c t i o n  of 2nd Avenue S.E, and 2nd S t r e e t  S.E. This  bench 
mark has been i n d i c a t e d  t o  have an e l e v a t i o n  of 131 .04 on the  
C i t y  of Minneapolis datum. 

A.5 ,  F i e l d  T e s t i n g  and Sampling: The bor ings  were completed on 
July 25 through 31 ,  1 9 7 9 ,  us ing  a  truck-mounted core  and auger 
d r i l l  i n  accordance wi th  ASTM Dl586 "Pene t ra t ion  Tes t  and S p l i t  
B a r r e l  Sampling of So i l s " .  Using t h i s  method, t he  bore ho le  is  
advanced wi th  t h e  t~ollow-stern auger ro t he  des i r ed  t e s t  d e p t h .  
Then a 440-pound hanrner f a l l i n g  30 krichcs d r i v e s  a s tandard  2- 
i nch  i l D  s p l i t  b a r r e l  sampler a t u t a l  p e n e t r a t i o n  of I1R f e e t  below 
t h e  t i p  of t he  hollow-stem auger ,  The blows f o r  the  l a s t  foo t  of 
p e n e t r a t i o n  a r e  recorded and a r e  a n  index of s o i l  s t r e n g t h  
c h a r a c t e r i s t i c s .  S o i l  samples were taken a t  2712-foot increments 
t o  t h e  15-foot  depth  and a t  5 - foo t  increments t o  the  te rmina t ion  
depth i n  each of t h e  bor ings .  Use of t he  hollow-stem auger e l i -  
minated the  d r i v i n g  of cas ing  and the  need f o r  j e t t i n g  water .  

A . 6 .  C l a s s i f i c a t i o n  of S o i l s  : Mineral  soi  k s  encountered i n  t he  ---- 
b o r i n g ~  were v i s u a l l y  and manually c l a s s i f i e d  i n  the  f i e l d  by the  
crew ch ie f  i n  accordance wi th  ASTM D2487 "Unified S o i l s  
C l a s s i f i c a t i o n  Systern" and ASTM D2458 "Kecornmended P r a c t i c e  f o r  
Visua l  and >fanun1 1le:;eript i o n  of S o i l s " ,  11 copy o f  ASTI*! D2487 i s  
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a t t a c h e d .  A l l  samples were then r e tu rned  t o  t he  l a b o r a t o r y  f o r  
v e r i f i c a t i o n  of t h e  f i e l d  c l a s s i f i c a t i o n s  by a  S o i l s  Engineer .  
Rep re sen t a t i ve  samples w i l l  remain i n  t h i s  o f f i c e  f o r  a per iod of 
60  days t o  be a v a i l a b l e  f o r  your examination.  

A . 7 .  Groundwater Probings:  Immediately a f t e r  t ak ing  the  f i n a l  
sample i n  t h e  bottom of the  b o r i n g s ,  t h e  bor ings  were probed wi th  
t h e  hollow-stem auger i n  t h e  ground t o  check f o r  groundwater.  I n  
a d d i t i o n ,  immediately a i t -e r  removal of t h e  auger ,  the bor ings  
were probed and t h e  depth  t o  cave- in  and the  presence o r  absence 
o f  water  was noted.  The bor ings  were then immediately back- 
f i l l e d .  

B .  RESULTS: 

B.  1 . Logs: Log of Boring s h e e t s  i n d i c a t i n g  t h e  depth  and iden-  
t i f i c a t i o n  of t h e  va r ious  s o i l  s t r a t a ,  t h e  p e n e t r a t i o n  r e s i s t a n -  
ces,  l a b o r a t o r y  t e s t  r e s u l t s  and wate r  l e v e l  in format ion  a r e  
a t tached.  

B . 2 .  Rock Coring Logs: The Log of Kock Coring s h e e t s  i n d i c a t i n g  
t h e  rock d e s c r i p t i o n s ,  RQD ( rock  q u a l i t y  de s igna t ion )  and f r a c -  
t u r e  frequency a r e  a l s o  a t t ached .  

B . 3 .  S o i l s  Encountered:  A t  bor ings  ST-1 and ST-2, approximately  
7 t o  2  f e e t  of  s i l t y  sand t o p s o i l  was encountered a t  clle s u r f a c e .  
A t  bor ings  ST-3 and ST-6 ,  approximately  6 t o  71R f e e t  of m a t e r i a l  
be l i eved  t o  be f i l l  was encountered at  t h e  s u r f a c e .  The i n d i -  
c a t ed  f i l l  m a t e r i a l  i s  g r anu la r  and t h e  "8" va lues  recorded i n d i -  
c a t e  very  l o o s e  t o  medium dense c o n d i t i o n s .  A t  bor ing l o c a t i a n s  
ST-3 through ST-6,  a s  rncich a s  8 i nches  of bituminous o r  conc re t e  
m a t e r i a l s  were noted a t  t h e  s u r f a c e .  

Beneath the  t o p s o i l ,  f i1 . l  and b i t t l r r i inous /concre t~  m a t e r i a l s ,  t he  
bor ings  g e n e r a l l y  encountered dense t o  very  dense g ranu la r  allu- 
v i a l  d e p o s i t s  and g r a n u l a r  g l a c i a l  tilf.. I n  bor ings  ST-1 ,  ST-2 
and ST-4, a l a y e r  of g l a c i a l  t i l l ,  varying i n  t h i cknes s  from 3 
f e e t  t o  121R f e e t ,  was encountered a t  depths  of about 1 1  t o  121D 
f e e t .  The "N" va lues  recorded i n  t h e  g r a n u l a r  s o i l s  encountered 
i n  bor ings  ST-1 through ST-4, i n d i c a t e  g e n e r a l l y  dense t o  very  
dense c o n d i t i o n s .  

A t  bor ing  ST-5, sand (a l luvium) was encountered t o  approximately 
t h e  l l l h - f o o t  depth .  The "N" va lues  recorded i n  t h e s e  sands i n d i -  
c a t e  medium dense  t o  very  dense c o n d i t i o n s .  Below t h e  i f  l n - f o o t  
d e p t h ,  s i l t y  c l ayey  sand t o  s i l t y  sa r ldv  c l a y  g l a c i a l  till was 
encountered  to t h e  terminri t ion depth 02 t h e  bor ing.  The  "N" 
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va lues  recorded i n  t h e  grairubar till i n d i c a t e  medium deilse t o  
v e r y  dense c o n d i t i o n s ,  The " N ' b a l u e s  recorded i n  t h e  cohesive  
till i n d i c a t e  very  s t i f f  t o  hard c o n s i s t e n c i e s ,  

A t  bor ing  ST-6,  a l t e r n a t i n g  l a y e r s  of g r a n u l a r  g l a c i a l  till and 
sand a l luv ium were encountered t o  t he  t e rmina t ion  depth  of t h e  
bor ing .  A g l a c i a l  till l a y e r  approximately  4 f e e t  t h i c k  was 
encountered a t  t h e  71f2-foot de t h  and a till l a  e r  5 f e e t  t h i c k  
was elicountered a t  t h e  23-fooc !epth. Tile "N" va r' ues recorded i n  
t h e s e  g r a n u l a r  s o i l s  i n d i c a t e  g e n e r a l l y  dense  t o  very  dense con- 
d i t i o n s .  

It  should be  noted t h a t  bou lders  were encountered a t  a l l  of t he  
bo r ing  l o c a t i o n s .  

B , 3 ,  Groundwater Probing:  Genera l ly ,  groundwater was no t  
encountered i n  t h e  s o i l s  dur ing  t h e  d r i l l i n g  o p e r a t i o n .  Based 
upon t h e  r e s u l t s  of t h e  groundwater probes and v i s u a l  examination 
o f  t h e  samples ob t a ined ,  i t  appears  t h a t  some l o c a l i z e d  perched 
groundwater c o n d i t i o n s  e x i s t  on c h i s  s i t e .  Based upon t h e  r e l a -  
t i v e l y  d ry  t o  moist  cond i t i on  of t h e  g ranu la r  s o i l s  encountered,  
i t  does n o t  appear  t h a t  a s t a b i l i z e d  groundwater l e v e l  e x i s t s  
w i t h i n  20 f e e t  of t h e  ground s u r f a c e ,  It appears  t h a t  t he  s t a b i -  
l i z e d  groundwater l e v e l  e x i s t s  i n  or  j u s t  above t-he bedrock sur- 
f ace .  

V a r i a t i o n s  i n  groundwater l e v e l s  should be expected from place  t o  
p l a c e  and should  be expected t o  vary  wi th  normal seasona l  and 
annua l  f l u c t u a t i o n s .  

C ,  ANALYSIS AND RECOMMENDATIONS: 

6.1 . Foundation ~-- Recommendations : The fo l lowing  recomrmendations 
a r e  based upon t h e  structural iii2icsrn1atiorl provided "i us and 
d i s cus sed  i n  s e c t i o n  A , 3 .  

I t  i s  our op in ion  t h a t  t he  proposed structure can be supported on 
spread  f o o t i n g s .  We recommend thar: t h e  spread f o o t i n g s  be pro- 
por t ioned  t o  e x e r t  maximum s o i l  bea r ing  p re s su re s  of 4000 psf  or  
6000 ps f  w i th  a d d i t i o n a l  excava t ion .  The ex t en t  of earthwork and 
t h e  s e t t l e m e n t s  w i l l  va ry  depending 1rpoi1 which s o i l  bear ing  
p r e s s u r e  i s  u t i l i z e d .  An economic d e c i s i o n  between earthwork and 
c o n c r e t e  c o s t s  should be made. 

It  i s  a n t i c i p a t e d  t h a t  t h i s  s t r u c t u r e  wil l-  no t  be h e a t e d ,  Spread 
f o o t i n g s  f o r  unheated s t r u c t u r e s  shou ld  t y p i c a l l y  extend a mini- 
mum of 5 f e e t  below tt l r .  f i n a l  gr-otlz-id silr.f-;icc, 
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The s o i l s  encoun te red  on t h i s  s i t e  a r e  n o t  cons ide red  t o  be pa r -  
t i c u l a r l y  f r o s t  s u s c e p t i b l e  and a r e  g e n e r a l l y  d r y  t o  m o i s t .  It 
may be p o s s i b l e  t o  r educe  t h e  dep th  of  f o o t i n g s  i f  s u r f a c e  w a t e r  
can  be  kep t  from below t h e  f l o o r  s l a b .  

I f  b o u l d e r s  a r e  encountered  a t  t h e  f o o t i n g  e l e v a t i o n ,  t h e s e  
shou ld  be removed t o  p reven t  development of e x c e s s i v e  stress con- 
c e n t r a t i o n .  

C, l  . a .  4000 p s f  Spread F o o t i n g s :  Based upon t h e  e x i s t i n g  gra- 
d e s ,  i t  i s  o u r  o p i n i o n  t h a t  f o o t i n g s  p r o p o r t i o n e d  t o  e x e r t  maxi- 
mum s t r e s s e s  o f  4000 pounds pe r  s q u a r e  f o o t  ( p s f )  could  be 
u t i l i z e d  a t  f r o s t  d e p t h  a t  each of  t h e  b o r i n g  l o c a t i o n s .  Using 
t h i s  approach,  maximum s e t t l e m e c t s  of  about  3/4 i n c h  and maximum 
d i f f e r e n t i a l  s e t t l e m e n t s  of 1 / 2  i n c h  have been e s t i m a t e d .  

C.1 , b .  6000 p s f  Spread F o o t i n g s :  A l t e r n a t i v e l y ,  a  h i g h e r  s o i l  
b e a r i n g  p r e s s u r e  may be  u t i l i z e d  w i t h  an i n c r e a s e d  dep th  o f  
f o o t i n g  o r  a  l i m i t e d  amount o f  e x c a v a t i o n  and b a c k f i l l  below t h e  
f o o t i n g s .  Maximum o v e r a l l  s e t t l e m e n t s  of  about  1 i n c h  and maxi- 
mum d i f f e r e n t i a l  s e t t l e m e n t s  o f  about  1 /2 i n c h  t o  3 / 4  i n c h  have 
been e s t i m a t e d .  Using t h i s  approach ,  i t  i s  recommended t h a t  
f o o t i n g s  p laced  a t  o r  below t h e  i n d i c a t e d  e l e v a t i o n s  ( s e e  below) 
cou ld  be p r o p o r t i o n e d  t o  e x e r t  maximum s t resses  of 6000 p s f .  The 
t a b u l a t i o n  below i n d i c a t e s  t h e  maximurn resommended bottom of 
f o o t i n g  e l e v a t i o n s ,  I f  f o o t i n g s  would normal ly  be p laced  above 
t h e s e  e l e v a t i o n s  t h e  f o o t i n g s w u l d  have t o  be subcu t  t o  t h e  e l e -  
v a t i o n s  shown below. 

F o o t i n ~ l S u b e u t  E l e v a t i o n s  

Max i;nnm Maximum 
Existing 4000 psi: 60014 p s f  

Bor ing  Grade E l e v a t i o n  5: E l e v a t i o n  * - -- 
ST- I 
ST-2 
ST-3 
S T - 4  
ST-5 
ST-6 

* Approximate,  a n t i c i p a t e d  e leva t i -ons  , A c t u a l  e l e v a t i o n s  should  
b e  de termined by o b s e r v a t i o n  d u r i n g  e x c a v a t i o n .  

6 - 2 .  -- ExcavaCion - - Oversizing: - I n  e-he eveT?t t h a t  f i l l  i s  p laced  
b e l ~ w  the  f o o t i n g s ,  i t  i s  reco~nritet~tle~i t h a t  t h e  e x c a v a t i o n s  be 
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o v e r s i z e d  a  minimum o f  1 f o o t  horizontally f o r  each 1 f o o t  of 
e x c a v a t i o n  below t h e  bottom of  f o o t i n g  e l e v a t i o n .  

6.3. Excava t ion  O b s e r v a t i o n s  : It i s  recommended t h a t  t h e  exca- 
v a t i o n s  b e  observed by a  q u a l i f i e d  S o i l s  Engineer  o r  h i s  r e p r e -  
s e n t a t i v e  p r i o r  t o  placement of  f i l l  a n d l o r  f o u n d a t i o n  m a t e r i a l s  
t o  check t h a t  t h e  s o i l s  encountered  by t h e  b o r i n g s  a r e  t y p i c a l  of 
t h e  s o i l s  encountered  d u r i n g  e x c a v a t i o n .  I n  a d d i t i o n ,  t h e  bo t -  
toms o f  t h e  e x c a v a t i o n s  shovuld be cltecked t o  s e e  t h a t  they  have 
n o t  been unduly  d i s t u r b e d  by t h e  e x c a v a t i o n  p r o c e s s .  

C . 4 .  F i l l  P lacement :  Although any i n o r g a n i c ,  m i n e r a l ,  d e b r i s -  
f r e e  s o i l  mav be used f o r  f i l l .  i t  i s  recommended t h a t  g r a n u l a r  
s o i l s  be usgd f o r  e a s e  o f  placement  and compaction.  F i t h  t h e  
e x c e p t i o n  of  t h e  t o p s o i l s  encouneered ,  i t  i s  o u r  o p i n i o n  t h a t  t h e  
g r a n u l a r  s o i l s  encountered  on t h e  s i t e  could  be r e u s e d  a s  f i l l .  
I t  i s  recommended t h a t  any f i l l  p l aced  be p l a c e d  i n  t h i n  l i f t s .  
I f  f i l l  i s  p laced  f o r  s u p p o r t  of  f o o t i n g s  p r o p o r t i o n e d  t o  e x e r t  
maximum stresses of  4000 p s f ,  w e  recommend t h a t  t h e  f i l l  be com- 
p a c t e d  t o  a minimum of 93% and minimum a v e r a g e  of  95% of  t h e  
modi f i ed  P r o c t o r  d e n s i t y  (ASTM D1557-70), Where f i l l  w i l l  be 
p l a c e d  t o  s u p p o r t  f o o t i n g s  p r o p o r t i o n e d  t o  e x e r t  maximum s t r e s s e s  
o f  6000 p s f ,  we recommend t h a t  t h e  f i l l  be compacted t o  a minimum 
of 98% and a minimum average of  100% of  tile m o j i i i e d  P r o c t o r  den- 
s i t y .  Compaction t e s t s  a r e  recommended t o  a s s i s  t i n  e v a l u a t i n g  
t h e  a c t u a l  d e n s i t i e s  o b t a i n e d ,  

Based upon t h e  groundwater  p rob ings  and t h e  m o i s t u r e  c o n t e n t s  
w i t h i n  t h e  s o i l s  encoun te red ,  i t  does n o t  appear  l i k e l y  t h a t  
groundwater  w i l l  be  encoun te red  d u r i n g  c o n s t r u c t i o n .  I n  t h e  
even t  t h a t  w a t e r  i s  encountered  i n  t h e  e x c a v a t i o n ,  (perched con- 
d i t i o n s ,  r u n - o f f ,  etc.) we recommend t h a t  i t  be removed p r i o r  t o  
f i l l  placement  i n  o r d e r  t o  a l l o w  o b s e r v a t i o n  of t h e  e x c a v a t i o n  
bottom and t o  f a c i l i t a t e  good compact ion i n  t h e  f i l l ,  

6 , 5 .  F i r s t  F l o o r  S l a b :  You havc i n d i c a t e d  t h a t  some fill may be 
r e q u i r e d  below t h e  f i r s t  f l o o r  s l a b .  It i s  recommended t h a t  f i l l  
p l aced  below t h e  f i r s t  f l o o r  s l a b  be  compacted t o  a minimum of 
89% and minimum average  of  90% o f  t h e  modif ied P r o c t o r  d e n s i t y .  

C.6. D e m o l i t i o n  C o n s i d e r a t i o n s :  A s  p r e v i o u s l y  mentioned,  
e x i s t i n g  s t r u c t u r e ( s )  are p r e s e n i  on t h e  s i t e .  P r e v i o u s  s t r u c -  
t u r e s  may have a l s o  been s i t u a t e d  on t h i s  s i t e .  Consequently 
s p e c i a l  c o n s i d e r a t i o n s  should  b e  made d u r i n g  s i t e  p r e p a r a t i o n .  
Exper ience  on o t h e r  p r o j  e c t s  where p r e v i o u s  s t r u c t u r e s  were 
l o c a t e d  h a s  shown c h a t  unexpec ted ,  b u r i e d ,  m a n - ~ a d e  s t r u c t u r e s  
encoun te red  d u r i n g  c o n s ~ r u c t i o n  may  aiid consider; ible costs to 



79-387 
Traffic Engineering Department 
City Of Minneapolis -7- August 17, 1 9 7 4  

construction. We recommend that all walls, tanks, footings and 
floor slabs be removed prior to backfilling, In order to mini- 
mize the cost of encountering these structures during cons truc- 
tion we recommend that the demolition of existing structures, in 
accordance with City codes, be observed on a full-time basis. 

GENERAL : 

The analysis and recornrnendations submitted in this r e p o r t  are 
based upon the data obtained from the 6 soil borings performed at 
the Locations indicated on rile attached sketch. Variations may 
occur between these borings, the nature and extent of which may 
not become evident until construction. If variations are encoun- 
tered, it will be necessary to make a re-evaluation of the recom- 
mendations of this report after performing on-site observations 
during the construction and noting the characteristics of any 
variations. Such variations may result in additional foundat ion 
costs and it is suggested that a contingency be provided for this 
purpose. 

To permit correlation of the soil data obtained to date with the 
actual soil conditions encountered during construction and to 
provide continuing professional responsibility for the confor- 
mance of the construction to the concepts originally contemplated 
in this report and to the plans and specifications, it is recom- 
mended that we be retained to develop and perform the necessary 
observation and testing program for the excavation and foundation 
phases of the project. 

If others perform the recommended observations and for testing of 
construction, professional responsibility becomes divided since 
in doing so, they assume responsibility for verifying that the 
soil conditions throughout the construerion areas are similar to 
those encountered in the horings or recogt~izi;rg variations which 
would require a change in recommez~datiorzs, 

This report is based on t h e  preliminary design of ]:he proposed 
structure as was submitted to us for the preparation of this 
report. Because of the limited amount of information available, 
a. number of assumptions were necessary to permit us to made 
recommendations. It is recommended that we be provided an oppor- 
tunity to briefly review the final design and specifications to 
determine whether those assumptions were satisfactor;r, whether 
any change in concept may have had any effect on the validity of 
the recommendations contained herein, and whether those recomen- 
dacions have been implemented in the design and specifications. 
If we are not permitted a n  opportunity to make t h i s  recornended 
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review, we cannot assurne responsibility for the validity of the 
assumptions, for misinterpretation or misapplication of the 
recommendations, or for their validity in the event changes have 
been made from the preliminary design provided. Review of the 
final design and specifications will be noted in writing and will 
become an addendum to this report. 









2nd Ave. & 2nd St. S.E. 
Minneapolis, MN See Attached Sketch. ' 
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PROJECT: 7 9-387 F O U N D K r  I O N  INVESTL(;rZTlf)N 
Proposed Park ing  Ramp 
2nd Ave. & 2nd S t .  S.E. 
Minneapo l i s ,  MN S e e  At tached Ske tch  

(Coarse Alluvium) 

g r a y ,  d r y ,  v e r y  dcmsc. 

(Coarse h l l u v  ium) 

r a c e  t o  a  l i t t l e  c o a r s e  
f i n e  G r a v e l ,  y e l l o w i s h  *brown, m o i s t ,  v e r y  

LIMESTONE ANT) SILALE, 
w i t h  l a y e r i n g  n o t e d  a t  50' d e p t h ,  ( c o a r s e  A l l u v i n m )  
brown t o  yel 'lowish brown and 

( P l a t  t i > v i l l e  F o r m a t  i n n )  

- - - --- - 
r in bedr ,>ck a t  

hollow-stem auger  i n  grounii.  

Water I r ~ v c l  down 4 7 '  3/4 ilotir 

a f t e r  comple t ion  o f  b o r i n g .  

Bos i r~g  i m m e d i a t e l y  backf il l c d .  
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Minneapol is ,  !4N See Attached Sketch 

Description of bfsrfafs 

m o i s t ,  l o o s e  t o  medium dense .  
( P o s s i b l e  F i l l )  

B o u l d e r s  no ted  below 
- ----- 
TY SAKD, f i n e - g r a i n e d ,  w i t  

rown, m o i s t ,  medium "(Coarse  Alluvium) 

l i t t l e  c o a r s e  SAND n o t e d  at 
2+', t r a c e  t o  a l i t t l e  f i n e  t o  
edium Grave l ,  b o u l d e r s  n o t e d ,  
rown, m o i s t ,  dense  t o  verv dense .  

(Coarse  Alluvium) 

- 
D ,  f i n e  t o  coarse -gra ined ,  

a v e l ,  b o u l d e r s  n o t e d ,  brown, 

p r e s t n r c  of  bou lder .  

L O  r ~ c d i u m  Gra'icj , 
bo:~! d c r s  notred, 
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Proposed Parking Ramp 
2nd Avc, & 2nd S t .  S .  I; .  
Minneapo l i s ,  !Dl 

r a v e l ,  b o u l d e r s  n o t e d ,  brownish 
r a y ,  d r y ,  v e r y  d c n s c .  

(Coarse Alluvium) 

(Coarse Alluvium) 

m o i s t ,  d r y ,  v e r y  dense .  
(Coarse Alluvium) 

l i t t l e  t o  some f i n e  t o  c o a r s e  
r a v e l ,  b o u l d e r s  n o t e d ,  brownish 
r a y ,  mois t  t o  d r y ,  very dense ,  

(Coarse Alluvium) 

ter  l e v e l  no t  encounte red  w i t h  
' o f  hollow-stem auger  i n  ground 

a t e r  l e v e l  n o t  encountered 112 
our a f t e r  complet ion of b o r i n g .  

o r i n g  immediately b a c k f i l l e d .  
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Proposed P a r k i n g  Ramp 
2nd Ave. & 2nd St. S.E.  
Minneapo l i s ,  MN 

c o a r s e  G r a v e l ,  brown t o  l i g h t  
brown, m o i s t ,  medium densc.  

(Coarse  Al luvium) 
- - -- - -- -- -- 

b o u l d e r s  n o t e d ,  l a y e r s  of v e r y  
f i n e  SILTY SAND a t  4 5 ' ,  c o l o r  
s t r a t i f i c a t i o n  n o t e d ,  brown t o  
g r a y ,  d r y  t o  m o i s t  t o  4 5 ' ,  wate r -  
b e a r i n g  below 4 5 ' ,  d e n s e  t o  v e r y  

(Coarse  Al luvium) 
*High blow couneciue  tc 

Water l eve l  down 48' w i t h  48 '  o f  
hollow-stem a u g e r  i n  ground.  

Water l e v e l  down 46 '  1-3/4 hours  
a f t e r  comple t ion  o f  b o r i n g .  

Bor ing immedia te ly  b a c k f i l l e d .  
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Proposed Park ing  R a m p  
2nd Ave. & 2nd S t .  S . E .  

See At tached Sketch.  
Minneapol is ,  MM 

c o a r s e  Grave l ,  2" of b i tuminous 
siirftlce, brawn, mo i s t  , 
dense ,  (Coarse  Alluvium) 

P- -- 

SAND, f i n e  t o  medium-grained, 

Grave l ,  b o u l d e r s  n o t e d ,  Boulders  noted below 
g r a y i s h  brown, m o i s t  t o  d r y ,  t h e  7 % '  dep th .  
medium dense  t o  very dense .  

(Coarse  Alluvium) 

-- 

o u l d e r s  n o t e d ,  brawn t o  r e d d i s h  
rown, mois t  t o  we t ,  medium dense  
o  v e r y  dense .  

( G l a c i a l  T i l l )  

SILTY SANDY CLAY, t r a c e  

g r a y ,  d r y ,  hard. 

M . C .  = 16.8Z 
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DESCRIPTIVE TERMINOLOGY 

PARTICLE SIZE 

Boul&rr 
Grawl 

coarse 
Medium 
Fine 

Ssnd 
b a r r e  
Msdi u m 
Fine 
Very Fine 

Silt 

Clav 

IDENTIFICATION 

over 3" 

No. 4 -No. 10 
NO. 10  - NO. 40 
No.40- No. 100 
No. 100 - No. 200 
No. 200 - .005 m m  
less than .OD5 mm 

SOIL INTRUSIONS 

THICKNESS 

lenoe 0 -  1/8" 
seam 118" - 1- 
layer 1- - 12- 
varved alternating seams or 

lenses of clays and 
silts in lake &posit 

RELATIVE PROPORT IONS 

with a few 0 - 10% 
with some 11 -20% 
with over 20% 

MOISTURE CONTENT ORGANIC CONTENT 

DrY less then 5% 0 - 5% non to rlrghtly organtc 
Moist under optimum moisture 6 - 10% slightly organrc 
m t  over optimum moisture 11 - 25% organtc 
Waterbearing saturated rend 26 - 65% muck 

65+ peat 

RE LATIVE DENSITY OF CONSISTENCY OF PLASTICITY OF SOILS WITH 
COHESIONLESS SO1 LS COHESIVE SO1 LS LESS THAN 20% CLAY 

very loose 5 -  4BPF 
IOOS~ 5 -  1OBPF 
medium dense 11 - 30 BPF 
dense 31 - 50 BPF 
very dense 50e BPF 

RE LATIVE PROPORTIONS 
OF GRAVEL 

a trace 0 -  5% 
a little 6 - 15% 
s o m  16-30% 
and 31 - 50% 

DRlLLtNG NOTES: 

CLASS1 FICATION: 

GROUND WATER: 

SAMPLING: 

BPF: 

WW: 

MOTE: 

MfV tof t  
soft 
rather soft 
medium 
rather stiff 
stiff 
MW stiff 
hard 

0 - 1 BPF 
2 -  3 BPF 
4 -  5 BPF 
6 -  8 BPF 
9 -  12 BPF 

13 - 16  BPF 
17 - 30 BPF 

30+ BPF 

non plastic grttty. cannot thread 
slightly plastrc rough to smooth, 

hard to  thread 

plastic smooth to waxy, 
easy to thread 

LABORATORY TESTS 

DD Dry Density, pcf OC Organrc Content. % 

WD Wet Denstty. pcf 5 Percent of Saturatron, % 
MC Neturat Mo~rture Content, % SG Spactfrc Gravity 
L L  Liquid Limtt, % C Cohesion 
PL Plntrc Lirntt, % @ Angle of Internal F rrctron 
PI Plastrcity Index. % qu Unconftned Ccrnpressrve Strength 

Standard penetratron test borings were advanced by 2%" or 3%" 1 D. hollow-stem auqers uniess noted other 
wtse Jetting water was used to clean out auger prror to rampllng only where rndtcated on logs Standard 

penetration text borrngr are designated by the prefrx "ST" (Spltt Tube). 
Power auQr bor ing  were advanced by 4" or 6" diameter, conttnuous-flite, tolrd stem augers Soil classtflcat~on 

and strata depths are tnferred from d~sturbed samples augered to the surface and are therefore somewhat 
approxtmate. P o w r  augsr bortngr are das~gnated by the prefix "8" 
Hand probtng were advanced manually with a 1 X" drameter probe and are I t m i t ~ d  to  the depth from which 
the probe can be manu8lly w i thdraw Hand probtnp ere ~ndrwted by the preftx "H" 

Classification on logs tr made by Inspection In accordance wtth the Un~fted Solls Classtftcation System 
(bee attached chart) ustng vtsuai-manual procedures unless noted otherwtse. 

Observattons were ma& at the times ind~cated. Porosity of soil strata. seasonal weather condlttons, srte 
topography, etc., m y  cause chanpr tn the water levels indicated on the logs. 

All Wmpf6Sare taken with the standard 2" 0. D. split-tube sampler, except where noted. TW Indicates thin 
wall undisturbed umpfa. 

Numbers indicate blows per foot recorded in  standard penetration test, also known as "N" value The sampler 

is set 6 into undisturbed soil below the hollow-stem auger. Driving resistances are then counted for second 
end third 6" incremnts and added to get BPF. Where they differ scgnificantly, they are reported In the 
following form - 2/12 for the second and third 6" increments rerpect~vely, 

WH lndtutes that umpler penetrated so11 under wetght of hammer and rods alone, drtvrng not requtred 

f ENGINEERING TESTlNG I 

Al l  tests run in acrorchnw with applicable ASTM standards 



Inorgar~i c s i  I t s ,  rock 
f lou r ,  s i l t y  o r  clayey 

AfZ f i n e  sand 

Inorganic clays of low t o  
medi urn p las t l  c i t y ,  grav- 
e l l y  clays,  sandy c lays ,  
s i l t y  clays,  lean clays 
Organic s i l t s  and organic 

OL s i l t y  clays o f  low 
pl asts'ci ty 4 

I: '+ 
Inorganic s f  l t s  , mi caceous 3 

M o r  d ' i a t ~ a ~ t ? ~ ~ ~  s i  1 t s ,  'F; 
e l a s t i c  s f  l t s  

Inorganic clays of high a, 
a p l a s t i c i t y ,  f a t  clays 

Organi c clays of medi urn 
OH t o  high p l a s t i c i t y  

'0 10 20 30 40 50 60 70 80 90 100 

Liquid limit 

Peat,  i~iuck dnd otiier 
Migniy organic s o i l s  Pt h igh l y  organic no$ls Visual-manual i&nt i f i ca t ion  

1 ENGINEERING TESTING I 


