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Dear Bryan: Minsa,emiont Devartment

INTRODUCTION

This letler presents the results of the geotechnical study conducted for the proposed Philadelphia
Street Bypass project to be constructed in Rapid City, South Dakota. This work was conducted
under American Engineering Testing’s (AET) proposal dated January 29, 2007, and your verbal

authorization to proceed.

PROJECT INFORMATION

The Philadelphia Street Bypass project is located immediately north of the Executive Golf Cowrse
and Philadelphia Street. The bypass will be located approximately 300 feet north of the existing
Philadeiphia Street. The bypass alignment will run approximately 1200 feet in an east-west
direction and then connect back to Philadelphia Street via a 350 foot extension of 11" Street. Based
on the drawings provided, it appears cuts and fills of 10 feet or less will be required along the new
alignment, The eastern half of the alignment will run perpendicular to the base of an existing 3H:1V
slope. The street bypass will include placement of new water and storm sewer iines.

FIELD EXPLORATION

Five standard penetration test (SPT) borings were drilled for the project on January 31, 2007. The
borings were drifled at locations selected by American Engineering Testing, and are illustrated on
the attached Boring Location Map included as Figure 1 at the end of this letter. Boring elevations

were interpolated from the project drawings provided. -

Soil sampling was performed aceording to the procedures described by ASTM: D 3550, Using this
procedure, a two-inch 0.1, split barrel sampler is driven into the soil by a 140 pound weight falling
30 inches. After an initial set of six inches, the number of blows required to drive the sampler an
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additional 12 inches is known as penetration resistance or N value. The N value is an index of the
relative density of cohesionless soils and the consistency of cohesive soils,

As the samples were obtained in the field they were visually and manuvally classified by the crew
chiefin accordance with ASTM: D 2488, Representative portions of all samples were then sealed
and returned to the laboratory for further examination and for verification of the field classification.
Included as Figures 2 through 6 are the Logs of the Test Borings indicating the depth and
identification of the various strata, the N value, the laboratory test data, water level information and
pertinent information regarding the method of maintaining and advancing the drill holes. A copy
of the Unified Soil Classification System is included as Figure 7.

The soil samples remaining after the laboratory testing is complete will be retained for a period of
fifteen (15) days. At that time they will be discarded. Please advise us in writing if you wish to

have us retain them for a longer period of time,

SUBSURFACE CONDITIONS

A brief description of the general subsurface conditions encountered at the boring location follows.
We wish o point out that the subsurface conditions at other times and locations at the site may
differ from those found at our test boring location. If different conditions are encountered during
construction, it is necessary that you contact us so that our recommendations can be reviewed.

Tn general, the soils encountered along the proposed street alignment consisted of varying depths
of mixed alluvium consisting of silty and/or clayey sand, sandy gravel, sandy fat and/or lean clay.
The alluvium extended to the final depths drilled of 11 % to 16 %4 feet with the exception of B-4
where weathered shale was encountered below the altuvium at a depth of 10 4 feet,

Groundwater was encountered in B-5, only, at a depth of 9 feet below existing grade, Groundwater
tevels should be expected to fluctuate seasonally and yeatly, The time of year that the borings were
drilled and the history of precipitation prior to drilling should be known when using the water level
information on the soil boring logs to extrapolate water levels at other points in time.

LABORATORY TESTING

Representative samples of the soils encountered were selected for laboratory testing to determine
characteristic engineering and index properties. The tests included the determination of moisture
content, dry density, moisture density relationships (proctors), CBRs and two soil resistivily tests.
The laboratory tests are being performed in accordance with appropriate American Society for

Testing and Materials (ASTM) procedures,

The moisture content and dry density test results can be noted on the attached boring logs opposite
the samples upon which the tests were performed. The results of the moisture-density curves and
CBRs are included on Figures 8-11. Results of the lab resistivity tests are summarized below:
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Boring # Soil Type Depth{ft) Resistivity (ohm/cm) Corrosion Potential
3 Fat Clay 5-9 3250 Moderate to Severe

s Sandy Gravel 5-9 24,200 Mild

Based on the above data, the fat clay along the street alignment should be considered to have a
moderate to severe potential and the site sands and gravels have a mild potential towards corrosion
of iron and other buried metals based on a scale published in the Technical Manual TM 5-811-7.
“Electrical Design, Cathodic Protection” by the Department of the Army. If corrosion of buried
metal is critical, it should be protected using a non-corrosive backfill, wrapping, coating, sacrificial
anodes, or a combination of these methods, as designed by a qualified corrosion engineer.

ENGINEERING ANALYSIS AND RECOMMENDATIONS

Site Grading
All topsoi! and grass should be removed from within the street aiignment and all areas to receive

engineered fill. The site soils and shale materials can be used as engineered fill across the
development, below the proposed street sections and as utility trench backfill.

Prior to placement of engineered fill, areas to receive engineered fill should be scarified to a depth
of 12 inches, moisture conditioned, and recompacted to at least 92% of the maximum density as
determined by ASTM D:1557 (modified proctor). Approved engineered fill should then be placed
as specified to reach the desired elevations.

it is our opinion the engineered fill shoutd be placed on the prepared subgrade as follows. All
recommendations are based on the Modified Proctor method {ASTM.: D 1557):

1, All engineered fill should be moisture conditioned to within 3% of optimum
moisture content prior to being placed.

2, All engineered fill should be placed in loose lift thicknesses of eight inches or less.
If hand operated compaction equipment is used, the loose lift thickness should be

reduced to four inches or less,

3. Each lift should be compacted to at least 92% of maximum proctor density with the
top 12 inches compacted to at least 95% of the maximum proctor density.

4, Compaction density tests should be performed on alternating lifts to ensure the
minimum density is maintained.
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Utility Excavation
We recommend all utility lines be placed in accordance with the City of Rapid City Specifications.

1t is our opinion the site fill, sand and gravel soils should be classified as a Type C soil according
to the OSHA Classification System, with a recommended cut slope of 1 14 H: 1V, The sites sandy
fat clay should be classified as a “Type B” soil, with a recommended cut slope of 1 horizontal to
| vertical (1H:1V). The weathered shale may be classified as "Type A" soils with a recommended
cut stope of 3/4 H:1V. These trench lay backs should be reviewed and checked in the field on a

daily basis during construction.

Excavations deeper than 20 feet and/or in saturated soils or below the groundwater table should be
considered on an individual basis. If the above trench layback recommendations are not feasible
due to space limitations or other factors, the OSHA rules should be consulted for alternative trench
stabilization methods. Trench boxes or shoring in compliance with OSHA rules may be acceptable
alternatives, Trench boxes or bracing may be necessary depending on the soils conditions and the

depth of the excavation.

Once the utility lines have been placed, werecommend the trench be backfilled as soon as possible.
Trenches should not be lefi open for long periods of time as precipitation and surface drainage may

cause trench instability.

PAVEMENT DESIGN

The following pavemeht sections are based on the City of Rapid City’s Asphalt Concrete Pavemnent
Section Design Standards and the "Simplified Guide for the Design of Concrete Pavements" from
the American Concrete Pavement Association which is based on the 1997 "AASHTO Guide for the

Design of Pavement Structures".

The subgrade soil strength was evatuated with two CBR tests run from remolded samples from B-2
and B-3. The soil samples were remolded to approximately 95% of maximum dry density at
optimum moisture contents. Test results indicated CBR values 0f12.6 from B-2 and 2.3 from B-3.
The lower CBR value of 2.3 was used for design. A 20-year, 18-kip ESAL of 150,000 was used for
Philadelphia Street and 75,000 was used for the extension of 1 1" Street based on the City of Rapid

City design criteria,

Pavement Section

Based on the above design criteria our calculations indicate an applicable asphalt pavement section
for the new Philadelphia Street Bypass should consist of 5 inches of asphalt over 8 inches of
crushed base course. For the extension of 11" Street we recommend a section of 5 inches of asphatt
over 6 inches of crushed base course. Both pavement sections include the use of edge drains along

the concrete strect curbs,
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Subgrade Preparation
Prior fo placement of any pavement sections, we recommend the exposed subgrade be scarified to

a depth of 12 inches below existing grade, moisture conditioned to within 3% of optimum moisture
content and be compacted to at least 95% of maximum density as determined by ASTM: D 1557.

The prepared subgrade should be proof rolled by a tandem axle dump truck loaded to its capacity.
The proof rolling should be observed by our geotechnical engineer to identify areas of soft
subgrade, Any areas that "pump" under the loaded dump truck should be excavated to a depth to
be determined by the geotechnical engineer and replaced with coarse clean gravel to stabilize the
subgrade. A geotextile fabric/grid should also be considered to help stabilize the subgrade. Once
the subgrade has been proofrolled and approved by the geotechnical engineer, base course may be

placed.

Base Course
Base course gravel should be compacted to a minimum of 95% of maximum density as determined

by the modified proctor method (ASTM D:1557/AASHTO T-180) and should meet the
requirements as outlined in Section 117 “Aggregates for Granular Bases and Surfacing” ofthe City

of Rapid City Specifications,

Precautions
It is our opinion that excessive settlement could occur above underground utility trenches. The

exact amouni of settlement cannot be predicted; however, we strongly recommend that compaction
tests be taken in the trenches to assure that proper compaction does exist.

CONSTRUCTION CONSIDERATIONS

Excavation
Conventional earth moving equipment should be able to perform the anticipated preparation work

for the site soils, We recommend that all excavation work be conducted according to the Federal
Register, Tuesday, October31, 1989, PartII, Department of Labor, Occupational Safety and Health
Administration, 29 CFR Part 1926, Occupational Safety and Health Administration, Standards-

Excavation; Final Rule.

Ohservation & Testing

The recommendations in this report are based on the subsurface conditions found at our test boring
locations. Since the soil conditions can be expected to vary away from the soil boring locations,
we recommend on-site observation by a geotechnical engineer/technician during construction to
review these potential changes. Soil compaction testing should be performed on new fill placed in
order to judge that project specifications for compaction have been satisfied. The construction plans
and specifications should bereviewed by our firm to judge the applicabi lity of the recommendations

presented in this report.
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CLOSING

The recommendations contained in this preliminary report represent our professional opinions.
These opinions were arrived at in accordance with currently accepted engineering practices af this
time and location. Other than this, no wartanty is intended or implied. These recommendations
will be reviewed and if required, modified in the final report,

If you have any questions or need additional information, please call our office at (605) 388-0029.

Sincerely,

B e

Robert Temme P.E.
South Dakota Operations Manager

Reviewed by:

Tyt 2l

Ray Atkins, P.E.
Geotechnical Project Manager
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AMERICAN Figure 2

ENGINEE G
RING SUBSURFACE BORING LOG
TESTING, INC.
I
AETIOBNG: _ 18-02412 LOG OF BORING NO. B-1
PROJECT: Philadelphia Street Bypass; Rapid City, South Dakota
DEPTH : . 54. . FIELD & LABORATORY TESTYH
N SURFACE ELEVATION: ... 33540 GEOLOGY | N |Gw |SAMPLE |REC.
FEET MATERIAL DESCRIPTION - | we |DEN| LL | PL o-#20(
FILY, Clayey Gravel with sand, dark brown, Fill
dry (GC)
1 —]
2 -
30 2L 18
3 p—
4 -
5 27 I aw | 18
6 9 105
7RIV SAND Tine grained, brown, moist, ][ Mixed
loose (SM) I
A 19 w1
8 ae
. 1]
1 TSANDY GRAVEL with clay lenses and 5% Caarse 50/.4 a | s
cobbles, brown, dry, very dense (GF) )"Dﬁ Alluvium
Q%
2
’ 0
Bottom of Boring
| pEPIH:  DRILLING METHOD WATER LEVEL MEASUREMENTS
DATE TiME  |SAMPLED| CASING | CAVEIN | DRILLING | WATER
100 4"Fa " |"DEPTH | DEPTH | DEPTH |FLUID LEVEL{ LEVEL
1317 15:30 10 None
BORING - o
COMPLETED: _1/31/07 . s
CC: BT CA: PB  Rig: RC-1

2/99
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AMERICAN ' Figure 3
A § ENGINEERING SUBSURFACE BORING LOG

TESTING, INC.
AET JOBNO: __ 18-02412 LOG OF BORINGNO.____~ B-2
PROJECT; _ Philadelphia Street Bypass; Rapid City, South Dakota
; . : Nege F g
| s e | aoor | o ST o
§$}l§gz ‘r]):rg\ﬁlll\f gi:ﬁgr:f Et(lllI ravel and % AMIIIJL(g:(:ium
| —
%
2
5 % 15 I 2L 18
: |
| .
> / 37 ' 2L 18
6 ] Z
. |
- % 36 i 2L 18
) % 7 19
- . o
SANDY GRAVEL with clay lenses and o Y Coarse
10— cobbles, brown, dry, very dense (GP) ):D 2] Alluvium 66 I 2L 18
1 1%5
o
12 ; Sl
13 ///
14 %
%
15
/ # l 2L | 18
Bottom of Boring 1
DEPTH:  DRILLING METHOD WATER LEVEL MEASUREMENTS
5o _arma oars | e YRR SARD | R NG | TR
1/31/07 | 11:05 15'6" None
COMPLETED: 1/31/07
¢cc: BT  CA:PB Rigi RC-1

2/99
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L §j ENGINEERING SUBSURFACE BORING LOG
= TESTING, INC.
.
AETJOBNC: __ 18-62412 LOG OF BORING NO. B-3
PROJECT: Philadelphia Street Bypass; Rapid City, South Dakota
DEPTH B X .~ FIELD & LABORATORY TESTH
L SURFACE ELEVATION: .. 23550 GEOLOGY | N | Gw | SAMPLE |REC.
FEET MATERIAL DESCRIPTION * | WC |DEN| LL | PL Ye-#204
SANDY I'AT CLAY with gravel and cobbles, Mixed
brown, dry, hard (CH) Alluviym
1 -
2 -]
30 21 18
3 —
4 —
e 63 a | 18
6 — i1 | 108
7 —
44 2L 18
B i
17
9 —_
10 51 b | 18
11—
Bottom of Boring
DEPTH:  DRILLING METHOD WATER LEVEL MEASUREMENTS
DATE TIME |SAMPLED| CASING | CAVEAN | DRILLING | WATER
100 4" FA DEPTH | DEPTE | DEPTH |FLUID LEVEL] LEVEL
1/31/07 11:55 11’ None
BORING
. COMPLETED: _1/31/07
CC: BT  CA: PB  Rigt RC-1

2/99
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AMERICAN ‘ .Figure 5

ENGINEERING SUBSURFACE BORING LOG
TESTING, INC.
IR
AETJOBNO: ___18-02412 LOG OF BORING NO, B-4

PROJECT: Philadelphia Street Bypass; Rapid City, South Dakota

FIELD & LABORATORY TESTS

DEPTH : . 257,
N SURFACE ELEVATION: 32570 .. GEOLOGY | N | Gw |SAMPLE REC.
BEET MATERIAL DESCRIPTION -} WC |DEN| LL | PL %20
SANDY FAT CLAY with gravel and cobbles, Mixed i
brown, dry, hard (CH) Alluvium

35 ‘ 2L 18
3 -
CLAYEY GRAVEL with sand leanses and Mixed
4 | cobbles, brown, dry, very dense (GC) Alluvium
5 7 l a | 18
& —
7 "SANDY FAT CLAY with gravel and cobblcs, Mixed
brown, moist, hard (CH) Alluvium 11 . 2L 18
8 -
18 | 102
9 —
10 -
% 37 21 18
WEATIIERED SHALE Fray to yellow, dry, = Mowry,
11~ very stiff lo hard (Textural Classification) Fat ~ f== Formation
Clay (CH) =
12 =
F—3 29 2L 1§
=
=
(5 - oo 31 2L 18
t6 ] =
| Bottom of Boring
DEPTH: DRILLING METHOD WATER LEVEL MEASUREMENTS
WATER

SAMPLED| CASING | CAVEIN | DRILLING
DATE | TIME |"BgpTH | DEPTH | DEPTH |FLUIDLEVEL{ LEVEL

150 4" FA

1/31/07 14:05 166" None

BORING

COMPLETED: 1/31/67

CC: BT CA: PB  Rigi RC-1
2/99
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AMERICAN Figure 6

EN '
ENGINEERING SUBSURFACE BORING LOG
IESTING, INC.
]
AET JOB NO: 18-02412 LOG OF BORING NO, B-5
PROJECT: Philadelphia Street Bypass; Rapid City, South Dakotsa
DEPTH | CEELE \ FIELD & LABORATORY TESTY
i SURFACE ELEVATION; 32320 GEOLOGY | N | ow | SAMELE |REC.
FEET MATERIAL DESCRIPTION "I WC [DEN] LL | PL %-#20(
TOPSOIL Sandy Lean Clay with some gravel, % 1Topsoil
N\dark brown, dry (CL) T | Mixed
SILTY SAND fine grained, reddish brown, L1 i Auviom
1 dry, loose (SM) o
s
10 2L 18
3 -
4 ]
5 "SANDY GRAVEL with silt lenscs, brown to_F- n Coarse 35 2L 18
tan, dry, dense (GP) )"DD Alluvium
r=
6 QY
9 (49 3|1
) ‘..
o0
ey
! SANDY GRAVEL with clay lenses, brown, p > Coarse
very moist to wet, medium dense (Gi’) )"-B AHuvium
o 0 19 2L 18
8 - %2 4
0%
e p
oy v
9~ o (\ —
P
5
10 5;% 14 w | 1
a% [
& o
11~ SIS
b g
Bottom of Boring
DEPTH:  DRILLING METHOD WATER LEVEL MEASUREMENTS
SAMPLED| CASING | CAVEIN | DRILLING | WATER
100 4" FA pate | e [SSYEHET GASRT | DT |mfUID TRV | DAV
1731707 14:50 96" 4.0
BORING
COMPLETED:  1/31/07
CC: BT CA:PB  Rigi RC-1

2199



Figure 7

UNIFIED SO1L, CLASSIFICATION SYSTEM
ASTM Designations: D 2487, D2488

AMERICAN
ENGINEERING TESTING,
INC,

Soit Classification

A HNotes
‘Based on the material passing the 3-in

Criteria for Assigning Group Symbols and Qroup Names Using Laboratory Tests” Group Group Name®
Symbol s?i-mm) siove.
Coarse-Grained  Gravels Mora Clean Gravels Cu>d and 1<Co<3” GwW Well graded gravel” If fietd sample contained cobbles or
Soils Mors than 50% coarse  Less than 5% boulders, or both, add “with cobbles or
than 50% finctlon refnined  fines® Cus4 andfor 1>Ce>3° GP  Poorly graded gravel” | boulders, or both” to group name.
retalned on on No. 4 steve CGravels with 5 to 12% flnes require dual
Ne. 2600 sieve Gravels with Fines classify as M7, or MR aM Sitty gravel symbols:
Fines more GW-GM well-graded gravel with silt
than [2% fines © Fines classify as Ci. or CH GC Clayay Eravel o GW-GC weu.;r:dad ;’fm with ctay
GP-GM poorly praded pravel with silt
Sands S0% or Clean Sands Cub and 1=Cos3” SW Well-greded sand' GP-GC poorty graded gravel with clay
o of coarse Less than 5% PSands with § to 1296 fines require dual
fraction passes fines® Cu<6 and 1>Ce>3F sp Poorty-graded sand’ symbaols:
No. 4 sieve SW-SM well-graded sand with silt
Sands with Fines classify as ML or MH SM Silty sand ™0 SW-5C well-graded sand with clay
Fines more SP-SM poorly graded sand with silt
than 12%fines ® Fines ciassity as GL or CH SC Clayey sand SP-SC poerly graded sand with clay
Fine-Grained Siits and Clays inorganic P1>7 and plots on or above CL Lean cla
Soils 50% or Liguid fimit less “A” ling! FCu=Deo /g Co= (Dl DypxDe
100 passes than 50 Pi<d or ngots befow ML S
the No. 200 A" e Fif soil cortaing >15% sand, add “with
sisve ; U p oL rganic clay sand” to group name,
oreanie Lisuld Huofe-oven dried 23 ommieclsy it fines clasaify as CL-ML, use dual
(s0¢ Plasticity il fimit —not dri Orgare s+ symbol GC-GM, or SC-SM.
Chart below) I fines are organic, add “with organic
Silty and Clays inorganic PI plots on or above “A” line CH Fat clag™om fines” {o group nama. .-
Liquid lim#t 50 Yt soit contains >15% gravel, sdd “with
or more Pl plots befow “A” tine MH  Elasticsiltgrm gravel” to group name.
H‘..E\l.tcrb(cjrg g;nits plot is haiched area,
arganic ' ; - OH Organic c[afu‘ T soils is & CL-ML silty clay.
e e e o e K1fsoil contains 15 to 29% plus No. 200
’ Ocgamic sl add “with sand” or “with gravel",
1 orpan et I dark (33 Peal® witichever is predorinant,
soﬁmy ganio gf g?;r’;fﬁ?;‘:nfgﬁi‘do‘:a' Uf soil contains 230% pius No. 200,
! predominantly sand, add “sandy” to
Eoup name.
. f_“i‘f ANALYSIS | = P MIf soul contains >30% plus No, 200,
LA o o . s o / predominani]y gravel, add “gravelly”
00 M ) 0 . [ g 10 gFOuUp name.
N R e e E il il o \}g/ Npi=4 and plots on or above “A” line.
» 5 ol TP=ERULE 57 1ad | e P4 or plots belowe “A” line
9 Sastonii i A g P1 plots on or above “A” fine,
B Dok 15 “ g e daicy - & pd ] plots below “A” fin,
& ?\ b - / / RFiber Content deseription shawn below.
g o - E o 0\’ v '
Do 28 ar /
s I 0 a7
[ Dhax GGG i} 7
’
v 100 47
“5 IR MR T I L 01 g T - R - ST R U
PARTICLE Bi7E N MLUMETERS LIGUID LIMIT LL)
I Plasticity Chart
ADDITIONAL TERMINOYLOGY NOTES USED BY AET FORSOIL YDENTIFICATION AND DESCRIPTION
in Si Gravel Percentanes nsisienc ie Soil Relative Density of Non-Plastie Soils
Tem Particls Size Temn, | Percent Term N-Value, BPF Term H-Yalue,
Boulders Over 12" A Littie Gravel 3%-14% | Very Soft {gss than 2 Very Loose 0-4
Cobbles 3"tp 127 With Grave! 15%-29% | Soft 2-4 Loose 510
Gravel #4 steve 103" Gravelly 30%-50% | Fim 5.8 Medium Denise 11-30
Sand #2060 to #4 siove Stiff G-15 Dense 31-50
Fines (silt & clay) Pass #200 siove Very Stiff 16-30 Very Dense Greater than 50
: Hard Qreator than 30
i iost Conshittor Laygring Noles Ther Con Qreanic/Roots Description (if10 lab tests)
(MC Column) Laminations. Layers less than Tiber Content Soils are described as orgarie, if soil is not peat
D (Dry) Absence of moisture, dusty, diy to %" thick of Term {Visual Estimate} f and is judged to have sufficient organic fines
touch. differing material content to influence the soil propertics. Sfightly
M (Molst): Damp, although fiee water not or color. Fibric Peat: Greater than67% | prganic used for borderline cases,
visiblo. Soil may still have a high Hemic Peat: 33-67%
water content {over “optimumt”). Lenses: Pockets or fayers Sapric Peut: Lass than 33% With roots:  Judged to have sufficient quantity
W {Wel/ Free water visible intended to greater than % of roots to inffuence the soil
Waterbearing), describe non-plastic soils, thick of differing properies.
Waterbearing usuaily relates to material oz color, Trace oofs:  Small roats present, but not judged
sands and sand with sift. to be in sufficient quantity to
F (Frozen): Soil frozen significantly affect soif propertics.

01CLS021(2/04)
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\ Job No. 18-02412 Date 20107
Y 107
130 \ Project  Philadelphia Street Bypass; Rapid City, South
\ \ Dalkota
\
1\
125 AT
- \Y)\ Source of Material Bulk B-2
Description of Material Sandy Lean Clay with Gravel,
N \
N 5 AVA\ brown (CL) (25% Gravel)
120 \ \ Test Method 1557A
\
D / \\ \\
R
Y NAR
115 { A \
D N \ TEST RESULTS
N
? \\ AL Maximum Dry Density 1230 PCF
;["] 10 \\ \ \\ Optimum Water Content 83 %
P N \ )\
o \ ATTERBERG LIMITS
A
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8 ] \\ % % %
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Figure 9
135 YA\
\ \
A/ A
Y Job No, 18-02412 Date 2/14/07
130 \ Project  Philadelphia Street Bypass; Rapid City, South
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CBR @ 118.8 =128
for 0.1 in penetration
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Panelration, in Etapsed Thne, hrs
Molded Soaked CBR, (%) Pen. Swell
Dens. % Max. |% Moisture] Dens. % Max. | % Moisture] 0.1in 0.2in |Surcharge %
116.8 06.68 2.8 118.3 94 12.6 12.6 124 10 0.6
MATERIAL DESCRIPTION USCS IMax. Dens. [Opt. Mols, LL Pl
Sandy Lean Clay with Gravel CL 123 8.3
Project No: 18-02412 Boring B-2 Test Dascr, / Remarks

CBR By ASTM D: 1883

Project:  Philadelphia Street Bypass
Rapid City, South Dakota
Date: 2116/2007 Proctor;  ASTM-D 1557
AMERICAN
gNemeeriss  BEARING RATIO TEST REPORT Figure 10
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CBR @ 107.6 = 2.3

50 for 0.2 in penetration
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Penetration, in Elapsed Tine, hrs
Molded Soaked CBR, (%) Pen. Swell
Dens, % Max. |% Moisture| Dens. % Max. |% Moisture] 0.11in 0.2in  [Surcharge %
107.6 96.0 14.9 1065 | ©5 28.7 2.2 2.3 10 1.2
MATERIAL DESCRIPTION USCS [Max. Dens. JOpt. Mois.|— LE PI
Sandy Fat Clay with Gravel CH 112 14
Project No: 18-02412 Boring B~3 Test Descr. / Remarks

Proctor:

Testise, Ing,

Project;  Philadelphia Street Bypass
Rapid City, South Dakota
Date: 2{16/2007
AMERICAN
ENGINEERING BEARING RATIO TEST REPORT

CBR By ASTM D 1883

Figure 11

ASTM-D 1557






