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CIRCEO GEOTECH
Resncls, Virghio 24019
Mobile: (540) 354-3260
Fax: (540) 904-6200

June 22, 2007

7130 Glen Forest Drive, Stite 110
Richmond, Virginia 23226

Re:  Report of Geotechnical Engineering Exploration
Belmont Property - State Route 696 & Karnes Road

Low Moor, Alleghany County, Virginia
CEE Project No. 6-326

Dear Vance:

As requested, Circeo Geotechnical Engineering, P.C. (C6E) has completed the geatechnical
engineering exploration for the Belmont Property off I-64, Exit 21, in Low Moor, Virginia.

Purpdse and Scope
The purpose of the gestechnical exploration was fo explore the subsurface conditions beneath the

future development with goil test borings and to provide geotechnical engineering recommendations
forfonndnﬂondesignofpmposadmwlg@nndmodaizdmmmm The scope of

services Included:

o Mobilizing a drill rig and drilling ten (10) soil borings across the property and performing
Standard Penefration Testing (SPT) at regular intervals to a maximum depth of 20 feet
below existing grades at the approximdte locations as indicated on the Boring Locution Plan

(Sheet 1).

e Conducting soil laboratory testing on selectied soil samples for engineering: classification
purposes including plasticily, meisture-density relationship (Standard Proctor) and CBR
tests and moisture content determination of all soil samples. Also, Exponsion Index tests
were performed on remolded soil samples to determine the shrink-swell potential of the soil

for foundation design.

e The engineering report includes the soll boring logs, a discussion of the subsurface
conditions encountered, labordtory test results and engineering recommendations regarding
allowable bearing capacity for foundation design. The report also includes recommentations
for subgrede preparation, foundation undercuts and soil compaction requirements for

engineered fill.
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Broject Information

The proposed site Is located on the west side of State Route 696 between Karnes Road and I-64 at
Exit 21 in Low Moor, Alleghany County, Virginia. The overall project encompasses an approximate
4.87-acre tract. The scope of this project was limited to the north side of the existing Kornes

Creek where the future development is planned.

The site is approximately 10 to 15 feet lower than the roadway along State Route 696 and slopes
graduclly from northeast o southwest toward Kornes Creek.  The site is wooded with some mature
trees, saplings and undergrowth. Piles of miscelloneous fill material, primarily blast-furnace slag,
have been scattered across the site. Based on the vegetative growth over the piles, it appeors that
there has not been any recent dumping and the sing piles were probably placed several years ago.

It is anticipated that the site will be a hospitality development with a possible 80-room hotel and
convenience market. No specific buildings have been plonned; however, it is anticipated that
engineered fill on the order of 10 to 15 feet may be required to elevate the site to match the
frontdge road along State Route 696. No development is expected to occur along Karnes Creek to
the south. Construction of a site retaining wall along Karnes Creek may be required to maximize the

building and parking areas.

A shallow foundation system and a concrete slab-on-grade will support the proposed buildings. The
buildings will likely be wood-framed or masonry structures with steel columns. Maximum wall and
colimn loads are estimated to be 6 o 8 kips per linear foot and 150 kips, respectively.

Ten (10) soil borings, designated Boring B-1 to Boring B-10, were drilled with a CME-45 drill rig
equipped with 2-1/4" L.D. hollow stem augers. The borings were located a selected location across
site in the proposed areas to be developed, and drilled to a maximum depth of 20 feet below
existing grades (See Boring Location Plan, Drawing No. 1).  The borings were drilied to auger
refusal, and several offset borings were required due to shallow auger refusal depths of the

" locations noted on the Boring Location Plan.

During the soil drilling operation, Standord Penetration Testing was performed at regular intervals
throughout the depth of the borings in general accordance with ASTM D-1586. This test method
involves a 140-pound weight dropped freely from a height of 30 inches to advance the split-spoon
sampler (1-3/8" LD., 2° O.D.) into the soil. The number of blows for each 6-inch increment is
recorded for a sample distance of 18 inches. The sum of the second and third increments of
blowcounts is the Standard Penetration Resistance (N-value). The N-value is a measire of the in-
situ soil conditions and has been correkited with certain engineering properties of soils,

A representative of the Geotechnical Engineer recorded the soil descriptions of the various soil

strafa encountered, engineering classification and the SPT N-walues. The final boring logs
presented in this report, as well as the laboratory test results, represent the soil conditions in the
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borings. The lines of demarcation between soll strata are presumed to be approximate, Some
variation in the seil conditions should be expected.

Soil Conditions
The results of the borings indicated that the site Is covered by approximately 4 to 9 inchies of

topsoil and forest litter, mdavu'ngedapprwmlysmdmmfmdm Beneath the surface,
existing fill {slag) and alluvial deposits were encountered.

FILL- Existing fill consisted of dark brown to black, fine to coarse, blast-fisnoce slag was
encountered in eight (8) of the soll borings 1o depths ranging from 3 feet to 8 feet, and averaged
45 feet in depth. The fills were in piles as oppesed 1o a consistent layer throughout. No slag was
encountered in two (2) sofl borings B-1 and B-9. The slag material, while covered by the
undergrowth in the wooded areas, may have been dumped by nearby industrial fodilities or the
hospital to deposs of slag, which is a generated by-product from high temperature furnnces, .

This material was determined to be non-plastic and granular, and exhibits jow swell potential as
determined by the short-term Expansion Index Test (See Expansion Iridex Test, Sheet 5) which is
typically performed on soil o determine the shrink-swell potential. Tt should be noted, however,
that slag may exhibit long-term expansion due to the chemical composition and erystallization of
shag, mﬂwddmknhdlymfmﬂaﬁmmmtfomlfhﬂbuwhthepmpmd

buildlngs

mumu-mmwnmm,dwmmmmwmﬁmmof
brown, medium dense, Clayey SAND (SC) and Silfy SAND (SM). Standard Pénetration Test (SPT)
N-values ranged from 11 to 20 blows per foot (bpf), and averaged 15 bpf. Higher SPT N-values of
59 bpf or greater are believed to be associated with dense gravel, cobbles or botilders within the
alluvium fo the underlying weathered rock. All borings were terminated af auger refusal at depths
ranging from 4 feet to 12 feet,

The soils exhibit low plasticity based on Atterberg Limits tests from representative soil samples
from Borings B-2, B-6 and B-8. Natural moisture contents (Mc) varied from 16.6% (moist) to 6.8%
(slightly moist). The higher moisturée contents typically occurred in the soils near the surfoce ond
hmrmmammmmminmegmvdwmbbhmﬂwrmhsofmﬂmteﬁsm

tabulated below.

Soil Paramaters
Boring | Depth | USCS | Liquid | Plastic | Plasticity | % Passing | Expansion | Foundation
No. () | Soil | Limit | Limit | Index No. 200 Index Expansion
Type | L) L) 1) Sleve (Elm) | Potentiol
B-2 |3550|SC-SM| 18 14 4 - 354 | NoTest | VerylLow
B-6 |1080|Scsm| 20 14 6 350 . 18 Very Low
B8 |6075| SC 31 19 12 355 No Test Low
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Groundwater Conditions

Mwmpldionoffheboﬁms,fhebmhommdsyadmgmmmw It
should be noted the an existing spring house is located on the south side of Karnes Creek with
groundwater emerging from embankment along Karnes Road at a moderate flowrate-and flowed to
the west toward the Jackson River. Thie portion of the creek above the springhouse o the east
remained dry. It is possible that seepage could occur through the alluvial deposits and within rock
fractures along the rock surface due fo infiltiotion of surface water duriiig periads of
precipitation. Fluctuation in subsurface water levels and soil moisture can be anficipated with
changes in precipitation, runoff, and seasonal variations.

Based on the subsurface conditions encountered in the borings, laboratory testing and review of
the available geologic maps, any topsoil and iree roots (wooded areas) should be stéipped prior to
fill placement for the building pod and pavement arees. The existing slag can remin in place
beneath pavement areas with a minimum of 4 feet of soil cover over the slag: however, ony slag
beneath proposed building areas sheuld be removed in its entirety 1o prevent potential foundation
movement to expansion of slag. Stripping should extend a minimum horizontdl distance of 10 feet
beyond the limits of the building areas.

Soll fill, free of orgonics and debris materiols meeting the Unified Sail Classification System
(USCS) types 6W, 6P, 6M, 6C, SW, SP, SM, SC, ML or CL are recommended for engineered fill
beneath the proposed bullding and pavement areas. Highly plastic clays and sitts (CH-MH) should
not be used for engineered fill. Tt may be prudent to consider a gromdor soil if work will be
performed in the winter or early spring months to aveid construction delays. Rock fragments
should be Emited o 4 inches in diameter or less. Engineered fill should consist of clean soil fill,
compacted in 6° to 8" kfts to a minimum compactive effort of 95% of Standard Proctor maximum
dry density (ASTM D-698). Awisture cantent should be maintained within 2 to 3 percentage points
of optimun moisture confent to fadllitate compaction. Bach lift of fill should be tested in order to
confirm that the recommended degree of compaction is achieved.

Based on the subsurface conditions encountered and laboratory tests, fill and cut slopes should not
be graded any steeper than 3H:1V. New fill should be benched into the cut to create a positive
soil bond between the natural scils and the new fill. Compaction of the outer face of the slopes
using tracked equipment or portable compactors is critical to maintaining a sieble slope and ta
minimize sloughing. If possible, the slopes should be over filled at least 2 feet beyond the limits of
the fill slope, compacted and clipped (cut) with a track dozer to the design giades 10 ensure that
the outer edge of the slope is properly compacted. If steeper grades are desired, consideration
should be given to using geosynthetic reinforcement or geogrids to stabilize the slopes or
constructing of site retaining walls where slopes are not practical. Eresion protection, such as
erosion matting, con help to establish grass and other vegetative growth.
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building official determines thatl Site Class € or F is kkely 7o be preseni.” Therefore, and in
general accordance Section 1615.1 of the 2000 IBC, aSﬂcdeslmidbcmdfnr:ﬁﬁc

as a ground-supported concrete siab on properly compacted
be given to placement of a miinimum 4 to 6-inch thick leyer
as VDOT No. 21A stone, o protect the building pod during
The dense-graded aggregate will provide a working
surface and tend to shed water ag opposed to an open-graded stone, such as VDOT No. 57 stone,
which would allow water pond and the subsolls. Additional stone may be necessary to fill in

ruts prior to final slab preparation,
A vapor barrier (6 mil poly) should be placed beitween the stone and the concrefe slab for moisture
protection.
A modulus of subgrade reaction of 150 pci can be used for design of the concrete floor slab.
The floor slab should have a concrete thickness of 4 inches with welded wire fobric in

the middle third of the slab to | shrinkage cracks. Proper jointing of the ground floor skb is
also essential to reduce cracking.

The allvial SC-SM soils, as encountered in the borings, excluding the slag fill, con be used provided
moisture contents can be controlled to facilitate compaction. Lateral earth pressures'based on on-
site SC-SM soils should be analyzed based on an estimated ongle of infernal friction (§) of 30
degrees. The recommended lateral earth pressure coefficients for the active condition (K) of 0.33
and the “at rest” condition () of 0.50 with a moist soil unit weight (y.) of 120 pcf can be used for
design. To resist sliding, the ultimate coefficient of sliding (f,) of 0.35 should be used for
soll/concrete interface. If a shear key below the footing is provided, the recommended lateral
earth pressure coefficient for the passive condition (i) of 200 can be used. Passive earth
pressures in front of the wall face block should be ignored.

Proper foundation drainage is recommended to prevent build up of hydrostatic pressures behind the
walls. This may include with a minimam 12* thick layer of free-draining aggregate along the back of
wall, such as VDOT No. 57 Stone, and a 4* diameter, slotted drain pipe to daylight. The upper 12
inches of the ground surface should be copped with imjiervious soil fill to prevent surface water

infiltration,
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The proposed porking areas will likely be asphalf paveinent over o minium of 6 fo 8 inches-of

compacted crusher run depending on the traffic volime. ARl engineered fill should bejilated in 6" to
B'Bfnaﬂmutedtoamof%mmofswmaydamymm

The existing slag fill con be left in place benenth pavement areas where fill depths of 4 feet or
more are plonned. The existing piles con be spread out over the lower elevetions of The pavenient
areas provided that the siag is placed and compacted in a confrofied ssamner.

The povement design for the parking lot should be based on the use of the an-site SC-SM il or
other suftoble engineered fil. A lboratory CBR wolue of 125 was deternined firote o bulk soil
sample obfained from Boring B-6. For disign purposes, a désign CBR of 8B (which is approximdtely
2/3 of the laboratory CBR value) is recommended to evaluate the subgrade to aceount for some

variability in soil types and densities,

Glesing
Circeo Geotechnical Engineering, P.C. appreciates the opporfunity fo assist you with the
for the proposed builiings ond pavement areas. This report hos been

geotechnical exploration
mhmmmmmwmmm No other
worranly, expressed or implied, is made. The coriclisions and recommenddtions do not reflect

varlations in subsurface conditions, which could exist in unexplored areas of the property.
nm'mnwkammm)ase-m if you have any questions concerning the engineering
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Boring Location Plan

Boring Logs (10)

Moisture-Density Relationship Test (1)
CBR Test (1)

Expansion Index Test (2)
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5956 Bucklond Mill Road -
Roanoke, Virginia 24019
B-1
Egecti Totol Depth (1) 7.0 Surface
Cave In Depth (Ft): 5.5 Elevation (ft):
Location: Groundwater Groundsater
N/A NA
Drilling Depth (ft) Elevation (ft)
_Method Rig Type: CHE-45 Deiller= J. Jomss
Elevation Mc ol
#) Dadcripisnaf Matarietx @ |
: iC..7
. TOPSOIL - 7*
ALLUVIUM - Brown, Moist, 68 | 3007
Medium Dense Clayey SAND (SC-SM)
With Cobbles and Rock Fragments
ne| 7
NR | 30/0"
Auger Refusal ot 7 Feet
Offset Refusal 6 feet
10.0
—t 150
e 20.0
e 25.0
et 30,0
The siratification lines represent the oppreodmate boundory lines between soil fypes. In-situ, the transition may be gradual.

e required for a 140-pound hammer folling 30 laches to drive a2* 0.0, 1-3/8" L. spiit-epoon smpler a fotal of 18 iaches in thres
£° Increments,  Tha sum of the 2nd and 3rd increments of penstration Is termad the Standand Penetration Reststancs, N
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5956 Buckland Mill Rood :
Roanoke, Virginia 24019

B-2
Pro Bolmont Property Project Nos 6-326 Date: 5/31/2007
Ject: Goatechnical Explovation Total Depth (ft): 12.0 Surface
: : Cove In 0 Elevation (ft]
. Low Moor, Vi Depth (fi} 9 e i
o A N/A
Drifleg 2-1/4" Hollow Stem Augsr pth (fry ey :
Method 5 - Rig Type: CRE-18 Drilier: _ &. Jomss
I Bawation Depth
Description of Materials ol BT
{is) () %)
: )
4 o ‘ TOPSOIL - 8" :
1 FILL - Dark Brown and Black, Moist, 55 | Bos1”
1 Fine to Coarse Silty SAND.(SLAG) :
1R ALLUVIUM - Brown, Moist,
- Medium Dense Clayey SAND (SC-SM) 140] 11
L i With Cobbles and Rock Fragments
Jor Somple: 35°' 105" 29| 16
B LL=18,PL=14,PT=4
1 #4200 Sieve = 35.4% (5C-SM)
100 | =
:: Auger Refusal ot 12 Feet
e 15.0
e 20.0
. - LU
U So—— | X1 -
mmwmnmwmwmwmww In-situ, the tronsition may be gradual,

S o oF fore . o ey s 30 ket ® md'{unZ"O.D.NﬂrI.b. it on sasmpler a fotol of 18 Inches In three
6" Increments. mmwmmmwmwmkmmdm-mmﬂmmu
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5956 Buckland Mill Road

Roanoke, Virginio 24019
B-3
Project: Total Depth (F1): 8.0 Surface
Cave In Depth (ft) 6.5 Elevation (Ft):
Groundwater NA Groundester WA
Dudlitng Depth (ft): Elevation (ftk
Method Rig Type: CME-45 Driller: J. Jonas
Elevation = " pre gy
. Description of Materials o Rwd
(pf)
280 TOPSOIL -
Sesere FILL - Dark Brown and Black, Moist, | 100] sa~
DI Fine to Coarse, Silty SAND (SLAS)
sreess
DRI 61 66
ALLUVIUM - Brown, Moist,
Medium Dense Clayey SAND (SC-SM) 72 | so/3"
- Auger Refusal at 8 Feet
Offset Refusal 7.5 feet
oo 15,0
—}— 200
—f— 250
e 30.0

e oF bioass reqired Tor. @ 140-pound homuner felling 30 Inches 1o drive 6 2 O 1-3/0° LD spiT-apoon sagler-a toba of 18 kaches In Thres
& Inrements. The sum of tha 2nd and 3rd increments of penetration is termed the Standand Penetration Resistonos, N,
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5956 Bucidand Mill Rood
Roanoke, Virginia 24019
B-4 _
Total Depth (Ft) 5.0 Surfoce
Cave In Depth (i) - 4.0 Elevation (Ft}
N/A NA
Depth (ft): Elevation (f1):
Rig Type: CHE45 Driller: J. Jones
e TPTRE |
Description of Materials Vohn*
() § (o)
TOPSOLL - 9
FILL - Dark Brown and Black, Moist, NR | S0/0°
Fine to Coarse, Silty SAND (SLAG)
ALLUVIUM - Brown, Moist, _
Medium Dense Clayey SAND (SC-SM) 84 | sy
o Auger Refusal at 4 Feet
i Offset Refusal 5 feet
—t— 100
—t— 15.0
e 20,0
—t 250
et 30.0

e Rrveioe i The masber-of blows required For & FA0-pound hsoeser Tolling 30 tches 1o drive & 2+ O.0,, 1-8/5 LD, spilt-spoon saspler a tatal of 18 aches in Thres
6" increments,  The sum of the 2nd ond 3rd incremants of penétretion i termed the Stondord Penetration Resistonce, N.
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5956 Buckdand Mill Road

Roanoke, Virginia 24019
8-5 |
= Savtuckalos) Biyburation Total Depth (F1): Y pooe g
Location: Low Moor, Virgiela Cave In Depth (ft} 7.5 Elevation(Ft): |
bri ' ] WA 3"‘"“"""". N/A
" “' ; 2-1/4" Hollow Stem Auger Depth {ft) Elevation (F1): .
Eleation Wﬁ‘ ' e - . T Jones |
2 - ) kw
) ) Descrytian o Mabuial e T
0 i : O
A TOPSOIL - 4 -
i FILL - Dark Brown and Black, Moist, 56 | s
—f Fine to Coarse Silty SAND (SLAG)
.. . ALLUVIUM -~ Brown, Moist, Medium Dense o
5.0 Very Dense, Silty SAND (SM) sl @
. With Cobbles and Rock Frogments
S S Jor Sample: 35" 0 5 we | sooe |
-1 Non-Plastic
= " -$#200 = 365% (SM)
—t— 10.0 Auger Refusal ot 9 Feet
-t Offset Refusal 8.5 feet
—t— 150
—i— 20.0
—t—— 250
g 30.0
The siratification lines represent the approximate boundary lines between soil-types. Tn-situ, the transition may be gros

Futompamton gt 2 I . @ 5 9
* Novhoe 1 the number of blows required for  140-pound hommer falling 30 Inches to drive a 2* Q.D., 1-3/8" I.D. split-spoon sompler a tatdl of 18 Tnches In three
6" increments, The sum of the 2nd and 3rd Increments of peneiration ks termed the Standard Penstration Resistance, N
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5956 Buckland Mill Road

Roancke, Virginia 24019
B-6
Praject: Total Depth (Ft) 9.0 Sirfare
Cave In Depth (F1)} 7.5 Elevation (f1):
w Eroundwater Groundunter
NA A
Drilling Depth (ft) Elevation (ft)
Mothod Rig Type: CHE-48 Drifler - Lhmﬁ
[ Descripinof Meteri ] v
. )
ToPsoil. - 8"
FILL - Dark Brown and Black, Moist, 232] 36
Fine 1o Coarse, Silty SAND (SLAS)
ALLUVIUM - Brown, Molst,
Medium Dense Clayey SAND (SC-SM) 105] 43
With Cobbles and Rock Fragments
Bulk Sample: 1" 10 9° us} 6o

iL=20,PL=14,PT=6
#4200 Sieve = 35.0% (SC-SM)

Auger Refusal at 9 Feet

1 Offset Refusal 7.5 feet
L .
25.0
30.0

- mmmwmwwlmmwmm thsfmumonwbcm
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5956 Buckdand Mill Road
_Roanoke, Virginia 24019
B-7 |
Praject Belmont Property Project Nou &-326 bate: 5/31/2007 .
Gestechnical Exploration Total Depth (fi): 80 Surface
: CaveIn 6.0 Elevation:
Locatior Low Maor., Vicghtia Depth (Ft) oty
- NA i WA
Deilig 2-1/4° Hollow Stem Auger Depth (1) Elevation (f1):
f Methed | . Rig Type: CHEAS |  Orlller 7. Joses
| Gewton Depth Somple . ) ‘ Me
o T e > : ..
e TOPSOIL ~ 8~
B L L)
s et FILL - Dark Brown and Black, Moist, 38 | sorer
i DL Fine to Coarse, Silty SAND (SLA6)
B
Wttt
e S DO '0.0‘:
38-50 DXAAH 33
e ml shetetete 80/3
DR
e e b d -
e 6075 PORRRN N | st
Wttt
o - Auger Refusal at 8 Feet
—t— 100
et 15.0
—ef 20.0
—t e 25.0
30.0

*mumm&mwfw.wmmmﬁmﬁmwomxwrm.mwﬁnm,m-mmm
thmmh.ﬂumnﬁﬂnaﬂud&dhnnuud@wdmﬂmhtmmﬁﬂnsmﬂudnnmmmmMuUMmmM
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5956 Bucldand Mill Road
Roanoke, Virginia 24019

B-8
Project No: 5-326 Date: 5/30/2007
i s Tatal Depth (F1¥ 8.0 Surfocs
Cave In Depth (fi) 6.5 Elevation (Ft):
Groundpater Groumdwater
- WA N/A
briliing Depth (Fi) Elevation (F1):
. Method Rig Type: CHE-45 Dritler: J. Jones
[ Elevation e Eild
P Description of Materials ® v;;
ToPsoOIlL - 8"
FILL - Dark Brown and Black, Moist, NR | B0A°
Fine to Coarse, Silty SAND (SLA6)
ALLUVIUM - Brown, Moist,
Medium Dense Clayey SAND (SC-SM) 59| 20
With Cobbles and Rock Fragments
Jar Sample: 6' to 7.5° 159 | SQ/5*

LL=31,PL=19,PL=12
~##200 Sieve = 355%
Auger Refusal ot 8 Feet

ll!li‘!l{!‘il!l‘lll

e 30,0
i .
] The stratification lines represent the approodmate boundary lines between soll-fypes. In-situ, the transition may be gradual.
e e & Assesh
*M.ummaumwdfwatmmmmmmmaron,xwmmmawma‘mhm o
6" increments. Muwmmmwwﬁmmawmmmm.n
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5956 Buckland Mill Rood ;
Roanoke, Virginia 24019

B-9
o Project o 6-326 Date: B/30/2007
ioct: Totol Depth (ft): 6.0 Surfoce
Cave In Depth (i} 45 Elevation (F1):
Location: Groundwater Sroaumdwater
WA NA
Drilling Depth (ft): Elevation (f1)
Method Rig Type: EME-45 Driffer: J. Jomes 8 |
Description of Materiols Viadus™
) &)
L) 3
TOPSOIL - 8 .
ALLUVIUM - Brown, Moist to Wet, 256 | Bo/1”
Medium Dense Clayey SAND (SC-SM)
With Cobbles and Rock Fragments
166 § B0/3"
1 Auger Refusal at 6 le'
10.0
15.0
e 20,0
et 25 0
e 500
The stratification Enes represent the approximate boundary lines between soil types. In-sﬂuﬂnfmudhnmyhegmid.

1W
T e mber of blows required for-a 140-pound hamemer folling 30 laches 1o drive 0 2* OD., 1-3/B~ LD, spiit-apoon suopler o-total of 18 inches In Thres
&° ncremants.  The sum of the 2ad and 3rd increments of penetration ks hermed the Shondord Penetration Resistanor, NU
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5956 Buckland Mill Road :
Roanoke, Virginia 24019
B-10 |
- Belment Property mijuﬂ\b.: &-326 _Date: B/30/2507
oct: Gactacknical Exploration Total Depth (Ft): 8.0 Surfoce
Cave In Depth (f1) 6.0 Elevation ()
Location: Low Moor, Virginia ' > = ”
Drilling 2.1/4° Hollow Stem A Depth (ft} Elevation (f1}
Tlewation | Depth | Somple : P s
pood LA P Description of Materials P ‘:‘ﬂ" '
1 o ) TOPSOIL -~ 8°
1 , FILL - Dark Brown and Black, Moist, 58} 17
1 Silty SAND and Slag and Rock Fragments
___'_':_ 5o | 2550 74 | swm
.- 60-7.5 il Rkl
:: " Auger Refusal at 8 Feat
i 10.0
i5.0
20.0
i nene. 2050
| 3.0 awane b

T T The waseber of blows required for o 140-pound hommer faling 30 inches fo drive a 2° O.D., 1-3/8” LD, split-spoon soespler  tatal of 18 inches in three
6° ncremanty. The sum of the 2nd and 3rd Increments of penstration 1 ‘termed the Standard Penstration Resistance, N.



Moisture-Density Relationship
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Molsture Content (%)
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ASTM D-698, Method B

L

" Boring No.:

Soil Description:

Brown Clayey Sand With Cobbles, Trace S1ag Froghers

USCS Classification:

SC-SM

Liquid Limit (LL):
Plastic Limit (PL):
Plastic Index (PI)
% Passing No. 200 Sieve:
{Received Moisture Content (%)

20 | Mo Dy Dersity, amee Gl 1244 |
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Expansion Index of Soils
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. TOM TIDEX OF SOILS (ASTM D-4529) . -
Boring No-: I 85 I Depth (Fty] -9
Soil Description: - 1 Brown to Black, Fine To Coarse, SiBySAND(sIng) _
USCS Clossifieation: ] S-S Meosured Exponsion Index, EX 4., = 26
Plastic Limit (PL): NP Expansion Potentic = Low
Plastic Index (PT): NP Initial Dry Density, Ya (pcf): 770
% Passing No. 200 Sleve: NA Initial Moisture Content, m jupa (%) 159
lNaﬂralMoishreConmrr(%) of Saturation, S(X) 36 -
AmmdSpeciﬁchvﬂy&.- 270 L Fim!ﬂoistu'econfmr T frd (5 348
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Geotechnical Explorations - Foundatien Evaluations - Retaining Wall Design



