PL202400020
PL2024-20

o 'Report of Geotechnlcal Exploratlon |

405 86th Street West

T Bloom‘mgton, anasota-

April 13, 2016

- Allied Project 16029

ITCO Alhed Engmeerlng Company

7125 West 126" Street, Suite 500
Savage Mlnnesota 55378

Ph: 952-890-5909
- Fax: 952 890-5883



s_U_BGRADE..EXPLORAT:IoN -
 ror

; '_465”5_6“_‘ STREET WEST
| .B_.loomlin;gto_n_, Minne_sot_a'

: :lA]Jied..Projec:tl\_lo.'_l'G.Oﬂ- o

- April 13,2016 -

..INTRODUCTION

‘This* report presents the results of subgrade explorahon perforrned by our ﬁrm for a proposed

: '_ commerc1al burldmg This Work was requested by M. Chuck Plowe of Plowe Engmeermg, Inc. on

- '-_.March 29 2016 and authonzed by Mr M1chael Rancone of Moonview 86 Street, LLC on March 31,

©.2016. Our work Was performed as descnbed in our proposal for subgrade exploratron dated March 30,
'2016 o '

o _PROJECT INFORMATION noE o | |
L The prOJect 31te 1s located at 405 86th Street West Bloommgton, Hennepm County, Minnesota. A~

new 6000 square feet burldrng, an 1nﬁltrat10n pond and a pourous paver area are proposed

. _BORING LOCATIONS AND ELEVATIONS

‘_ ‘The bormgs were located as shown on the site plan included in the appendrx The bormg locations

B Were marked i in the ﬁeld by ITCO Allied Engmeenng Co. using dimensions scaled from the site plan.

3 _".Ground elevatmns at the boring locatlons were estunated by mterpolatmg the contour lmes and spot

o elevat1ons shown on the s1te plan



| 'j_"-‘-FIELD EXPLORATION -

S | Two Standard Penetratlon Test (SPT) bormgs for the burldrng were each put down to a depth of 20

 feet. Two add1t1onal SPT bormgs were each put down to ten feet of depth for the 1nﬁltratron pond

:-and pourous paver area. The bonngs were put down in accordance w1th ASTM 1586 99 "Standard S

L : Method for. Penetratron Test and- Spht-Barrel Samplrng of Sods" Usmg this procedure a 2" O.D.

-spht barrel sampler is drrven 1nto the soﬂ by a 140 Ib welght fallmg a drstance of 30 1nches After -

5 .an 1n1t1a1 set of 6“ the number of blows reqmred to drive the sampler an addrtronal 12 mches is

- known as the standard penetratlon resrstance or: N—value ‘The N value provrdes an 1ndrcat10n of the :
relatrve densrty of cohes1onless (coa:rse gramed) so1ls or of the consrstency of cohesrve (ﬂne-

_:: grarned) sorls

- As the sarnples were obtarned in the ﬁeld they were Vrsually and manually classrﬁed

o Representatlve portlons of the samples were then sealed in clean glass sorl jars and returned to the _': :

'._".'laboratory for further exammatton and venﬁcatron of the ﬁeld class1ﬁcatron The recovered sorl '

- . samples were classrﬁed n accordance w1th the Umﬁed So1l Cla351ﬁcat10n System ASTM D: 2488- 00 -

A chart ﬂlustratmg this classrﬁcatlon method is’ 1ncluded in the appendlx to this report ‘Logs of the | ‘

' '_test berlngs 1nd1cat1ng the depth and 1dent1ﬁcat1on of -the various strata measured penetratron_
resrstances sorl class1ﬁcat10ns and the results of water level checks are mcluded in the appendrx te

E -"-thls report

'-‘-‘_'Two bag samples were obtalned from the two ten feet deep bonngs at 3°-5° in each bonng |

: Gradatron tests were done on each sample The results are mcluded in the appendrx and d1scussed-

| ._ " further in thls report

ol "_SUBSURFACE CONDITIONS

[Mg_ls_l L | | |
D Bormg B 1: conmsted of 14 mches of fine sand w1th some gravel underlam by medrum sand o
; wrth sﬂt to at least 1. 5 feet of depth fine sand from at least 2.5 feet to 5 feet of depth sand"_ :

to 10 feet of depth and ﬁne to medlum sand to 11. 5 feet of depth



BormgB 2 o . . : _
' Bonng B-2 con31sted of a layer of old asphalt underlarn by class 5 aggregate to at least 1.5
feet of depth ﬁne to- medrum sand from at least 2 5 feet to 5 feet of depth and morst ﬁne to
o medrum sand to 11 5 feet of depth S ' '
_g_aBonn B-3 _ o | i
Bonng B 3 cons1sted of at least 18 mches of clayey sand underlam by ﬁne to medrum sand
to5 feet of depth fine: sand to 7 5 feet of depth sand with some gravel to 10 feet of depth _
frne sand to 12 5 feet of depth sand wrth sorne gravel to 15 feet of depth and fme to :
S medrum sand to 21 5 feet ofdepth - .'
.:BorlngB 4 ' o S :
i i Bonng B*4 consrsted of medrum sand w1th clay to at least 1 5 feet of depth underlarn by .'

- T ﬁne sand from at least 2 5 feet to 5 feet of depth molst ﬁne sand to 7. 5 feet of depth ﬁne o

o . . sand © 10 feet of depth ﬁne to medrum sand wrth some gravel to 15 feet of. depth ﬁne to
% 3_' -medrum sand to 20 feet of depth and sand with some gravel to 21 5 feet of depth

3 '_N values ranged from 8 to 19 1nd1cat1ng that the sorls ranged from loose to medrurn dense in

. consrstency ‘N- values of below 7 are con31dered low for comrnercral Structures There were no N-

5 ,'values below 7

-Groundwater was not encountered in any of the bonngs Groundwater oondrtrons may vary both

'::'seasonally and annually, based on prec1p1tat1on arnounts patterns and both surface and subsurface S

o .drarnage mthe 1ocal area.. -'

O _Included in the appendlx to thts report are logs of the test bonngs whlch descrrbe the condltlons |

: _.-_?_':encountered at each drlllmg locatlon The depth of the 1nd1v1dua1 strata of soﬂ may vary at- and '

o 5 between the drrllrng locatrons due to. unsampled mtervals the occurrence of transrtrons between so1l >

S -Iflayers and the natural vanablhty of the' subsurface cond1t10ns

L _CONCLUSIONS AND RECOMMENDATIONS

Organrc topsorl peat orgamc so1ls and any soft sorl layers whrch may be encountered should not-

W be rehed upon for support of the proposed cornmermal footrngs slabs or. controlled frlls that will -

o ) -."support these elements These materrals should be removed and replaced below the proposed'- :



L structure A quahﬁed sorl techmc1an should examme the excavated areas before surtable ﬁll_”-

- :':_matenal is placed ITCO Alhed Engrneertng ¢an provrde tlns servrce durrng construct1on o

- Rt should be possrble to prov1de support for the planned structure Wlth a conventronal spread feotmg-_

i "_-"'_foundanon system If unsurtable soﬂs are encountered these can’ be corrected by us1ng excavanon

| _'__::_'and controlled reﬁllmg procedures together W1th an observatronal approach Th1s would requ1re '

i "excavauon in order to prepare for the placement of controlled ﬁll to make grade for concrete for

b k :"-foot1ngs or slabs

L ”The non root 1nfested and 1norgamc on- srte sorls weuld generally be su1table for reuse as controlled

i and compacted ﬁll matenal The topso1l or other matenals wlnch would not be smtable for use as _ '

‘,:-. B controlled ﬁll may be able to be used as surface ﬁll 1n the Iawn and landscapmg areas Add1t1ona1' -

L recomrnendanons are presented in the followmg sections:

oL EXCAVATION

- In general grubbmg and stnppmg operatlons should rernove all’ srgmﬁcantly organlc or root

infested sorls from the areas to be worked. Frozen matenal soft con31stency clays or otherwrse- -

o ;'unsultable sorl and debr1s should be removed Where undocumented ﬁll .or otherw1se unsmtable. _

- sorls are exposed in the base of excavanons wh1ch w1ll support slabs pavements or footrngs these_ -
e matenals should also be removed Frozen so11s resultmg from frost penetratlon may turn soft upon -

. " thawrng and Would need to be removed

- . For the support of ﬁll sequences, slabs or footmgs 1t wrll be 1mportant to remove unsurtable sorls pI‘lOI'. -

o “to the placement of the controlled and compacted fill. to ‘make grade for concrete foundatlons and slabs.

o _ '::'Once the orgamc tops01l layers and otherwrse unsurtable rnatenals have been removed the completed "

excavanons should be. observed by an expenenced so11 englneer or techmcran and the cond1t1ons'
o judged to be suttable pnor to the placement of controlled and compacted ﬁll to make grade for concrete S

. :_' 'footmgs or slabs

e 2 FOUNDATIONS

o It should be posmble to prov1de support for spread foot1ng foundatrons systems us1ng excavatlon_

B and controlled ﬁllmg procedures As ment1oned prevrously, the topso1l peat orgamc srlt orgamcf
: 4. :



- : ,clay, soft clay, and any uncontrolled ﬁll encountered durlng the excavatron work should not be* |

'rel1ed upon for support of footmgs slabs or controlled fills whrch wrll support these elements It B
S w111 be 1mportant to momtor the condrtlons exposed rn the excavatrons durmg the gradrng work’ S

o 'pnor to the placement of ﬁll to make grade for conorete for footmgs or- slabs Hand auger bormgs R

. :'__and Dynarmc Cone Pen etrometel‘ (DCP) tests should be done in the oompleted excavatlons and the._

. exposed condrtrons Judged surtable by an experrenced sorl engrneer or technrc1an pnor to the -

R placement of footmgs or ﬁll ITCO Alhed Engtneertng Co is. capable of and avarlable to do thrs.:' '

D :work

.Onee the recomrnendatlons presented in thls report have been unplemented, a net allowable beanng_' o

S . _.'pressure of 2500 pounds per square foot may be utlhzed for the proportwnmg of 1nd1v1dual footmgs B

: =In des1gn1ng the footmgs it is recommended that they be des1gned to - exert approxnnately equal' : &

L 'pressures to the beanng strata Thrs sbould 11rn1t total and dlfferentral settlements to l“ 'and B

.'respectrvely i

o . =For frost protectlon we. recommend that footmgs m unheated areas be placed at a depth of 48"

L : _'mches below ﬁmshed grade F or decks- and porches 1t is recommended that thrs be moreased 0. 60" '-

L 1nches 1f the sorl 1s frost susceptrble In heated portrons of the bmldmgs where frost susceptlble' e

o _"_materrals are absent a depth of 42 inches would be adequate Where full or partral basernents are;

- : :"':utrllzed frost depths for garage areas and porch structures should be mamtamed as: outlmed above

' -:3 FILL PLACEMENT

5 -In the event that unsultable sorls are. encountered and need to: be replaced the ﬁll matertal should be |

:'. '_ _.mmeral soﬂ preferably granular and free of debr1s boulders and organrc materlal The non—organle_' L )

L on~s1te so11s would be surtable for reuse as controlled ﬁll matenal provrded that they are dry enough' :

o "to meet oompactlon requrrements It may be dlfﬁcult to dry wet sorls sufﬁcrently and it. may be_'-

T _i_necessary to replace some of thls materlal wrth off 51te materral

Frll should be placed and compacted in a manner that wrll allow complete compactron of the entrre PR

o ‘_ _ﬁll layer to a mrnrrnum of 95% of the Standard Proctor Densrty accordmg to ASTM D 698 in the,

o burldmg pad area Requlred compactron should be 1ncreased to 98% for the top 4. feet of ﬁll below'_r

| i ﬁnal grade and below all footlngs For roadway constructron the top 3 feet of roadway subgrade SRS



' -should be compacted to 100% A m1n1mum of one representauve ﬁeld den81ty test should be -

i "performed for each two feet of frll placed at a trme ina given work area Densrty tests 1n mass fill -

| areas should be performed at’ a rate judged sufﬁ01ent to. represent the ﬁll sequence as. a whole g

o ___:Where sand ﬁlls are to be compacted smooth "drum" type vrbratory equlpment would ’oe preferred _

_however a sheepsfoot roller w1th short wrde pads may prov1de adequate compactron

) ;:'Frll areas should be properly overs1zed to prov1de for adequate drstnbutlon of' the rmposed loads S

3"‘:-::;-The ﬁll supportlng structural elements should extend at least one foot honzontally beyond the. : '

i structure slab or edge of the footrng Flll surfaces should extend downward and outward on a 1 1 :

B ._: | -___slope to competent s01l If the ﬂll slope 18 unconﬁned by other sorls the downward and outward"

i slope should be ﬂattened and stabrhzed Also, no unremedwd excavauons should be carned out' .:_ e

o w1th1n the ﬁll overs1ze areas S I

.' 4 INFILTRATION POND AND POUROUS PAVER AREA

:‘._'As stated prewously, bag samples were obtamed from the stormwater pond bonng and pourous S Sea

o _._;paver area at 3’ 5% feet 111 each bonng The swve analyses mdlcate that the matenal in bonng B- 1 1s o

P 'i'._.frne sand (SP) and from B-2 1t 1s ﬁne to medlum sand (SP)

L The Mlnnesota Pollutlon Control Agency s: Gu1de11nes for des1gn 1nﬁ1trat10n rates were used to

. s determme the des1gn 1nﬁltrat10n rates These are as follows

Bormg _: : Sample USC Classrﬁcauon So11 Groun&Inﬁltratlon Rate
O UBL 3 Flne Sand, SP A 08 1nches/hour __j
| ) B2 3’-5’ Fme to Medlum Sand SP | A_,_O._S_ mches_/hour o

. 5.FINAL SITE TOPOGRAPHY

i '_.{The ﬁnal sorl surfaces should be graded to prov1de adequate dramage away frorn structures and |

S .;j"‘pavements in. order to mrmmlze deleterlous effects assocrated w1th water 1nﬁltrat1on The areas IR

. .'__':".'_‘;_.fadjacent to footmg walls should be adequately compacted (not loosely placed) and provrded w1th o

jdramage outlets to avo1d th1s zone actmg asa "sump" and creatrng nulsance water cond1trons

L CompllanceW1th thebuﬂdlng cod'e_proyiSi_on for positive surface :d_rainage _aw_"ay from the I_st_iuCt—ure . '

6 5



| B 'should also ard in reducrng the quantrty of 1nﬁ1trat1or1 mto the backﬁll zones adJacent to foundatlon" g _. i .'

':'walls

s ..STANDARD OF CARE

:The recommendahons contamed 1n thls report are professronal oplmons These oplmons were

'arrrved at 1n accordance w1th generally accepted engmeerrng practlces currently in use at. thls time,

s 4locat1on and for. prOJects of thrs type ‘Other. than thls, _no warranty 1s 1rnphed or mtended Soil

' "samples recovered from the test borrngs wrll be retamed 1n our ofﬁces for a penod of thlrty days*

- 3._: :':'-from the date of thls report Aﬁer that trme they w111 be d1scarded unless pnor wrrtten 1nstruct1ons to"- -

" the eontrary are recewed

o I hereby certlfy that th1s report and/or spec1ﬁcat10n has been prepared by me or. under my dlrect

i ‘._-'supervrsron and that T am a duly regrstered Professmnal Engmeer under the laws of the State of

e --anesota If you have any further questlons or we. can be of any. further a351stance please do not .

= '-'he31tate to phone or wnte

| ncoaumpmonERNGCOMRAY

L l-_:‘::Robert Sullentrop, P E..

R ‘,‘_"""'_:'anesota Reglstratlon No 17823
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ITCO ALLIED ENGINEERING co wocorsorne__B-1 |
- Sheet1of 4
DRILLER Mike
Prolect 405 86th Street West TECHNIGIAN o
BORING NO. / LOCATION “B-1 . DRY ON COMPLETION 7' Yes
DATE April 7, 2016 .SURFACEELEV. 8295 fT. 'WATER LEVEL DATA (IF APPLICABLE)
REFUSAL: No DEPTH . . .FT. . ELEV. AT, ‘| BRILLING: -~ DEPTH. FT.
ASAMPLED 11,5 FT, - 35w . o ELEV. FT.
- |orinG TIME: ¢ 11:10'AM After 24 Hours . DEPTH .
N IR o . . _ ' ELEV. FT.
. |BoTTOM OF HOLE .DEPTH o100 ELEV. © 819.5° rr. “tCave-in. DEPTH FT.
BORING ADVANCED BY: o POWER AUGERING X _ '
. STRATUM DEBTH SAMPLE DEPTH : " sampee. | samee | FELD RESULTS LA:?:LQ_TTOSRY : ;
_ FROM ) " NUMBER TYPE : "~ STRATUM DESCRIPTION
[ eeev. ET. FT. ' Nevave | ap | L | P | %M L o
0.0- _- 8295 S = : 14" Light brown Fine Sand
. | 00 po1s | ~Grab ‘W/Some Gravel, SP -
_ B Dk Brn Fn/Med Snd WSilt, SP-SM
25 - 827.0 : - —— —
. _ : : . - Light Brown.Fine Sand, SP.
_ 25 4.0 2 . S8 8 B T '
5O - 8245 - L
' _ S - Brown Sand, SW
- 5.0 6.5 3 - ss 12 -
75 - 8220} — -
. 75 g0 4 | ss ST n
0.0 — 8195 . _ . —— - —
S - e B . : _ . BrownFine to Medium Sand, SP
- 10.0 11.5 5 S5 . 9 ) :

"~ REMARKS




i SAMF-‘LED

ITCO ALLIED ENGINEERING CO

LOG OF BORING

S B

Pro;ect 405 86th Street West

Sheet2 of 4

DRELER Mike

Tom

* TEGHNIGIAN

BOR!NG NO FLOCATION..

-B-2

"DRY ON COMPLETION 7 Yés

““|oate '_Aprll 72018

SURFACE ELEV,

REFUSAL _No- DEPTH

115 FT

|'E's0'R|N_G"T'|ME:' :

BOTTOM OF HOLE DEPTH. .~
" JBORING ADVANCED BY:

T ELEV

12.-10.'PMf e

10.0 T ELEV

POWER AUGERING :

8204 . £,

T8194 F

X

‘WATER LEVEL DATA (IF APPLICABLE)
1 DRILLING ’ DEPTH o FT.
CELEV. FT.

DEPTH R
CELEY. L FT
DEPTH ‘97 FT. ..

After 24 Hours

|Cavedn’

' SAMPLE DEPTH - -

SAMPLE SAMPLE

1 STRaTOM DE'F"TH__ :

FROM . | To.

‘NUMBER - -| - TYPE

" FIELD RESULTS

LABORATORY
RESULTS *

. . - STRATUM DESGRIFTION
%M

00 _ 8294

. 0.0

[{][ ecev. FT. ET. .

s

1 G';'ab

CiNValue . | Qp

25 = “826.9"

25

13

5.0 :
50"

75 8219

U750

ss. |

10.. 1

| 100~ giga

88’

13

LR

. Old-Asphalt -

" Class 5 .Aggregate

“-Brown Ftn_e_ to Medittm Sand, S.P

-MoistBrown_i-:ine_to Medium -
Sand, 5P

. REMARKS: -




ITCO ALLIED ENGINEERING CO

Pro;ect 405 86th Street West

. LOG OF BORING
Sheet3of - 4 -

DATE

BORING NO. / LOCATION

~B-3

April 7, 2018 ' SURFACE ELEV.

. IREI:L_JSAL: :
" JSAMPLED

IR 'EBORING ADVANCED BY:

_BORING'TIME:. o

BOTTOM OF HOLE DEPTH

‘No ©* - DEPTH . ' -- FT.- ELEV

215 T, 5.6 m

1240 PM-

200 Fr. ELEV.

18332 e

. POWER AUGERING. '

A

CX

DRY ON COMPLETION ?

" DRILLER _ Mike

- B3

) :TECHNICIAN Tom

- Yes

o 'After 24 Hours

Cave-in

" WATER LEVEL DATA {IF APPL!CABLE)
DRILLING " DEPTH - FL.
" ELEV. FT.

DEPTH FT
ELEV. . FT.
DEPTH 185 F.°

STRATUM DEPTH

SAMPLE DEPTH T el
SAMPLE SAMPLE

FROM B T

” ” ELEV. S OIS O i

- NUMBER | TYPE

- FIELD RESULTS

LABORATGRY -,
" RESLLTS

LL

Pl

Yol

_ STRATUM DESCRIPTION

; 0.0.
25 =
B

75 -

100

fzs -

15.0-

20.0

. 8332 [

sa07 |
.szs-.'z. |
'.82“5:7
823_.‘_2"' -
o7 |

818.2

8132,

0.0 151 " Grab.

N-Value ‘ap

25 o 40 2 88

"

50 | 85 | 3 ss

75 | ced |4 88

Nz

100 s ol s

Ces e

1250 | 7140 | 6. | ss

Case [ tes |7 | ss

200 | zs | s o |oss

" 14

Dark Brown Clay'_e_y Sand, SC - '

Brown Fine to Medium Sand, SP

Brown/Grey Fine Sand, SP

Brown/Grey Sand W/Some -
' Gravel, SW- _

. BI‘ownIGreyF.ine Sand; SP:.

Moist Brown-Sand W/Some .
- Gravel, SW -

Brown Fine to Medium:Sand, SP

REMARKS:




ITCO ALLIED ENGINEERING CO

Pro;ect 405 86th Street West

ocorsorng - B-4 |
Sheet4 of 4

[pormenc.socaTion T . B4

BATE 0 . April7,2016 . - . " SURFACEELEV. 8332  Fr.

REFUSAL: .~ _No ~ -DEPTH - P~ -~ . ELEV. - . FT.

SAMPLED = 21.5 FT,. 66 M

BORING TIME: 115 PM

" |sorTomoF HoLE DEPTH N 200FT L CEEVI 8132 R

. |BorinG ADvancEDBY: - - © ' POWERAUGERING __ X

DRILLER - L Mike

TECHNICIAN ~ Tom

DRY.CN COMPLETION ? ) L

"WATER LEVEL DATA (IF APPLICABLE)
DRILLING: - DEPTH. FT.
ELEV. .  FT.

After 24 Hours ~ DEPTH FT.
o ELEV. FT.
Cave-in DEPTH "188 FT.

SAMPLE DEPTH

" STRATUMDEPTH. ' — 1. sampLe | sawpe | FIELD RESULTS.

FRomM 1o __| - 'NUMBER | - TYPE

LABORATO| RY

RESULTS

Lt

Pl

- %M

STRATUM DESCRIPTION

II II ELEV.. |  FF.. FT. o C .'N-Va!ue | op
00 . 8332 : I L T
: S E Xt R B 1. Grab -

25 - 8307 — - _
25 |40 | 2 | ss. 11

50 — 8282 [—
50 | 65 3| ss | s

75 - 8257 :
75 1 90 | 4 | ss 8

10.0- — "823.2 _ : :
100 ] s | s oss |

125 - 8207 _ :
Cbotas | a0 | e | ss) 14

| 150 — w182
| i | ctes |7 | ss |

200 — 8132 — :
' 200 | 215 |8 | ss 18

Dark Brown Medium Sahd o
. WiClay, SP-SC

~Brown Fine Sand, SP

Moist Brown Fine Sand, SP_

‘Grey/Brown Fine Sand, SP -

‘Brown .Fine {o-Medium Sand
-W/Some Gravel, SP

Brown FIne to Medium Sand, SP

Brown Sand W/Some Gravel, SW |

REMARKS: _







ITCO ALLIED ENGINEERING CO

AN ALLIANCE OF INSTANT TESTING COMPANY AND ALLIED TEST DRILLING
Jobsite and Laboratory Testing, Geotechnical Services, Commerc.val Residential and Municipal
7125 West 126th Street Suite #500 - Savage MN 55378

'Telephone (952) 890 7366 : - ' '_ ' S o ' . Fax: (952) 890-5883

* Mr: David Kopfmann .~
. Yardscapes Inc. -

" 405 86" Street West -

{Bloommgton anesota 55420

3 T 'Re 405 86"‘ Street West Site - |

Date Sampled 4-7-201 6

' _Sample By: ITCO Allied Englneermg Co PrOJect 16 029

~ GRADATION TEST REPORT

" Reported: 4-11-2016
Performed By: Kevin Matteson

N * Lab. No.2016-060 Lab. No.2016-061
' Sieve. Size % Passmg % Passing
Boring No. 1. | 2
. Sample Depth: _ 3.5 3.5
 95mm=3/8" 100 100
B 5'_4'_;'75mm'=:#4 '- 99 99
| 2.00mm=#10 09 o7
ol esOum=#20 96 90
| 425,m=#40 82 67
180um=#80 18 15
75um=#200" | 48 64
.Plla.in.c Limit CouId Not Be Determiﬁed Could Not Be. Deterrhined
Plasticity Indéx =~ | N NP “
AASHTO Soil Classification oAl A3 _ :
 Unified Soil Classification - sp. SP
R.'ernarks' ) | |
Copies To:

T Charge Codes: Gradatlon#103 2

Slgned

 Gordon JI. Kopacek Profess1onal Englneer Reglstration No. 7254







ALLIED TEST DRILLIN GC OMPANY SOIL LLASSIFICATION SYSTEMS

Umﬁed Sml Cla551ﬁcat10n System ASTM D 2488 84

o Group . :
_ M_ajor. Dms%ons. . Symbol Typical G;pup Names
| _(}RAVELS  Clean gravels | cw Well-graded gravels, Wéll-grade gravel with sand'
: . .} < 5% passing No. _ ' e e
s S More than 50% | 200 sieve GP - { Poorly-graded gravel, Poorly-graded gravel with sand!
| COARSE- of coarse - DN : l
GRAINED SOILS | fraction retained Gravel with fines | GM S;Ity gravel ‘lety gmvel with sand
) : ' : . " { =12% passing :
on No. 4 sieve . _ |
Granular soils = Nu._l(_}()_szgvg GC C!ayey gravel. Clayev gravel with sand |
7 7 |'SANDS - | Clean sands LSW Well-graded sand, Well-g’raded sand with gravel® .
More than 50% - - ' - | < 5% passing No. = — S E—— :
retained on the No. | 509 or more of 200 sieve o SP Poorly-graded sand, Poorly graded sand with gravel®
200 sieve coarse fraction [T T T T
passes No. 4 Sand with fines SM Silty sand. Silty sand with gravel*
| sieve | >12% passing - - a— T —
. No. 200 sieve SC C]ayey sand, Clayey sand with gravell
- I'SILTS AND CLAYS ML | Silt, Silt with sand®. Sandy sit’
FINE-GRAINED S o SR )
SOILS ! Liquid limit less than 50 CL. Lean clay, Lean clay with sand®, Sandy lean clay*
Cohesive soils . o OL ~ { Organic silt. Organic clay
BT - SILTS AND CLAYS MH | Elastic silt. Elastic silt with sand’. Sandy elastic sift’
30% or thore . S S—— . -
- passes the No. 200 | ¢ ;i fimi¢ more than 50 CH | Fatclay, Fat clay with sand*
sieve . o - : — e
_ ‘ OH Organic clay. Organic silt
HIGHLY ORGANIC SOILS PT | Peat

*15% to 30% retained on No. 200 sieve

R Boundary classd’ catlous are demgnated by dual group symbols. For example, (SP-SM) for Poorly—graded sand with silt,

"More tham 15% sand - *More than 15% gravel

- *30% retained on No. 200 sieve

AASHTO Soil Classification System

Fair to poor

o -Granular Materials Silt-Clay Materials
-(35% or less passing No. 200 sieve) . 1{>35% passing No. 200 sieve)
. A~ : . . A-2 e e :
- Ala [ &db | A3 [AFGTAIs [AdeTanT| A [ A0 | a6 AT AS
- Bieve Analysis: - 1o o
Percent Passing
No. 10 150 max
No. 40 : 30 max |50 max |51 min _ .
No.200 - 13 max |25 max | 10 mdx |35 max {35 max |35 max |35 max |36 min[36 min|36 win|[36 min
~ Characteristics of - - ' : - N P ’
Fraction Passing Mo, 40 1 . _ ) _
Liquid limit _ : 40 max 41 min {40 max |41 min B0 maxi ] min}0 max|41 min
Plastic Siemit 2 i ofe 6 max NP |10 max {10 max |11 min | 11 min |10 max|l0 max|1} min[1] min]
[isual Types of | stone fragments | fine | | o N : .. |- Peat, highly
Bignificant Constituents | gravel and sand | sand silty or clayey gravel and sand, - s;lty soils lciayey soils organic soils
General Subgrade Rating] Excellent to good _ 1

{Insatisfactory



