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June 21, 2012

Mr. Jeff Crews, P.E.

Corzo Castella Carballo Thompson, P.A.

3996 NW 9" Avenue

Fort Lauderdale, Fiorida 33309

Phone: 954-565-2113 Fax: 954-567-4079

Subject: Report of Geotechnical Exploration
Alsdorf Park Improvements
2901 NE 14" Street
Pompano Beach, Florida

Dear Mr. Crews:

Nutting Engineers of Florida, Inc. (NE), has performed a Limited Geotechnical
Exploration for the various park improvements at the above referenced site in Pompano
Beach, Florida. This exploration was performed in accordance with the authorization to
proceed provided by Corzo Castella Carballo Thompson. P.A. dated June 7, 2012. The
purpose of this exploration was to obtain information concerning the subsurface soil
conditions at specific test locations in order to provide the soil stratum engineering
properties and provide general site preparation and foundation design parameters for the
support of the proposed improvements. This report presents our findings and
recommendations.

PROJECT INFORMATION

We understand that plans for this project include the renovations of the existing boat
ramp/docking area at the aforementioned park. These renovations include the
construction of additional asphalt paved parking areas, expansion of existing boat dock
arcas, improvements of existing boat ramp areas, and general improvement/repair of the
existing seawall system. We were provided a plan dated August 24, 2011 indicating the
existing conditions along with the proposed improvements. The improvements consist of
design of a new precast concrete wall, batter piles, and king piles for the seawall repair. It
is our understanding that engineering for the seawall improvements will be performed by
others; however general soils information provided in this report was needed for design

purposes.



Based on this our office was requested to perform general subsurface exploration in order
to provide information regarding probable soil conditions to be encountered.

Soil Survey Maps

As part of the geotechnical exploration, we have reviewed available Soil Conservation
Service (SCS) survey maps for Broward County. These SCS maps provide qualitative
information about potential general shallow soil conditions in the project vieinity. This
information was derived from approximately 6 ft. deep manual auger borings, aerial
photo and surface feature interpretation at some point in the past (mid 1980’s to early
1970°s). The SCS data may or may not reflect actual current site conditions. A review of
the Soil Survey for Broward County revealed that at the time the survey was conducted,
the soils at the site were described as Urban land. This map unit consists of areas that are
more than 70 percent covered by shopping centers, parking lots, large buildings, streets,
and sidewalks, and other structures, so that the natural soils are not readily observable.
These soils are best described as Hallandale, Margate, and Basinger series that have been
altered by fill spread on the surface to an average thickness of approximately 12 inches.
We note that the maximum depth of the survey is six feet.

We note that within the general vicinity of the project site are mappings of Arents,
organic substratum-Urban land complex. These soils are described as nearly level,
heterogeneous overburden material that has been either dredged from nearby waterways
or imported from other areas and used as fill. The fill is approximately three feet thick,
and 1s underlain by organic soils to a depth of six feet or more. We note that the
maximum depth of the survey is six feet. The potential for these types of soils to be
present at the site should be anticipated.

Subsurface Soil Expleration

In order to evaluate the subsurface soil conditions, we were requested to perform three
Standard Penetration Test borings (ASTM D-1586) to depths of thirty feet below the
existing ground surface. The borings were performed as close to the proposed
seawall/boat ramip locations as site conditions would allow for. Samples were obtained
continuously throughout the soil profile. The locations of the test borings are indicated on
the attached test boring location plan. The test borings were located using approximate
methods at the [ocations established by the client.

The drill technician maintained a field boring report, which indicates depth of each stratum,
material type, blow counts, groundwater levels and other pertinent information. All samples
were inspected in our laboratory and final test boring reports prepared. Copies of these
reports are included in the appendix.
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In addition, three ‘Usual Open-Hole’® exfiltration tests were performed, at locations
established by the project civil engineer, in accordance with South Florida Water
Management District specifications. The exfiltration tests were completed to depths of six
feet.

Test Boring Results

In general, the test boring locations evaluated recorded a surface layer of asphalt and
basecourse-like material in the upper one to two feet underlain by brown sand to a depth
of five feet. From five to nine feet soft brown fibrous peat with some sand lenses with
roots was encountered. Below the peat stratum loose to medium dense tan to brown sand
was encountered to a depth of sixteen feet, underlain by medium hard tan limestone with
some sand to a depth of twenty-seven feet. Below twenty-seven feet, medium dense
brown sand was encountered to a depth of thirty feet, the maximum depth explored.
Please see the enclosed soil classification sheet in the Appendix of this report for
additional important information regarding these descriptions, the field evaluation and
other related information.

Rock Formation Note:

Although not necessarily identified in the boring, it is possible that the weathered
limestone encountered may extend to greater depths and be present 1n areas other than
recorded in the test boring. Generally, rock in the South Florida area may include
limestone or sandstone which have irregularities and discontinuities including vertical
and horizontal solution features, varying surface and bottom elevations, and varying
degrees of hardness. The rock features may also contain intervening sand and other
material filled lenses. The standard penetration test boring executed in this evaluation was
performed in accordance with the normal standard of care in this area. Despite this, this
process may sometimes fail to detect the presence of rock strata by passing through
solution features. Solution features can be very common in rock strata in Southeast
Florida. Also given the brittle nature of some rock strata, rocks may readily shatter when
hit by the split spoon. Despite this, these strata which may not be depicted in the soil
boring logs may present significant resistance to excavation and pile installation. These
solution features may result in variability in the final piling tip elevation as a function of
pile diameter with smaller diameter pilings potentially extending to greater depth.
Resistance to excavation may generate vibrations which may be perceived to or actually
induce settlements in subject nearby structures. Pre and post condition surveys and
vibration monitoring would be advantageous in such circumstances.

For these reasons, appropriate due care shall be exercised by contractors performing
excavation operations in this area, utilizing local experience and test excavations if
feasible. Buried debris may or may not be identified or adequately delineated by the soil
boring. Test pit excavation can provide more insight into such conditions and rock
lithology if present. Such conditions may be revealed during site development activities
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{e.g. proof rolling, utility & foundation excavation activities) or other related activities.
Should additional assurance be desired by the clhient, further subsurface investigation
could be performed.

Laboratory Testing and Analysis

A representative soil sample was collected during the fieldwork and returned to the
laboratory for testing. Specifically, one natural water content and one organic content test
were performed on the dark brown fibrous peat and sand material encountered in borings
B-1 and B-3 from approximately nine to nine feet. The natural water content was to
range from 100 to 223 percent. This indicates that the soils are highly compressible. The
organic content tests revealed that approximately 17 to 79 percent of the soil is made up
of organic material. In general, fill placed beneath buildings and roadways should not
have more than three to five percent organic material.

Exfiltration Kesults

Three ‘Usual Open-Hole® exfiltration tests were performed in accordance with South
Florida Water Management District (SFWMD) specitications to depths of six feet below
the existing ground surface. The tests were performed in order to determine the hydraulic
conductivity of the in situ subsurface soils to evaluate drainage requirements for the
project. The hydraulic conductivity value was determined to range from 4.10 X 10 to
1.64 X 107 cubic feet per second, per square foet, per foot of head. Detailed soil
descriptions and flow rates are presented in the Appendix.

Groundwater Information

The immediate groundwater level was measured at the boring location at the time of
drilling. The groundwater [evel was encountered at approximate depths of four and a half
feet below the existing ground surface.

The immediate depth to groundwater measurements presented in this report may not
provide a reliable indication of stabilized or more long term depth to groundwater at this
site. Water table elevations can vary dramatically with time through rainfall, droughts,
storm events, flood control activities, nearby surface water bodies, tidal activity, pumping
and many other factors. For these reasons, this immediate depth to water data should not
be relied upon alone for project design considerations.

Further information regarding stabilized groundwater elevations at the site could be
developed upon specific request. Additional evaluation might include monitoring of
peizomenters, survey of the project area for evidence of current groundwater elevation
influences such as wellfields, obvious construction dewatering, tidal activity, flood
control canals and other surface water bodies.
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GENERAL FOUNDATION RECOMMENDATIONS
Proposed New Pavement Areas

The test borings and exfiltration tests indicated that soft fibrous peat soils exist at depths
of five to six and a half feet (with one location extending to nine feet) below the existing
ground surface. The proposed new pavement areas may be constructed over the existing
soil profile; however due to the presence of the compressible organic layer settlement of
the pavement section may occur resulting in higher than normal bird-bathing, cracking, or
other asphalt fatigue requiring additional frequency of maintenance. We note that one
possible method to reduce the potential for birdbathing would be the placement of a
geogrid system within the new asphalt arcas; however this method will not arrest total
settlement of the compressible organic layer.

The project owner should be made aware of these conditions in order to determine if an
increased frequency of maintenance is acceptable or if other actions will be required. Tf
additional information/recommendations are warranted feel free to contact our office so
that we may provide discussions at that time. We recommend that discussions be held
regarding the concrete boar ramp construction.

General Pavement Development: Pavement areas should be compacted to a minimum
of 98 percent of the modified Proctor maximum dry density to a depth of at least 12
inches below the subgrade level. We recommend that stabilized subgrade having a
minimum Limerock Bearing Ratio (LBR) of 40 be placed to a depth of approximately one
foot below the base course. The base course will range from approximately 6 to 8 inches,
and should have a minimum LBR of 100. Based on the soil borings performed, material
within one to two feet of the pavement surface on site may be used in order to prepare the
base and sub-base course. We note that additional testing would be needed to verify this,
and the suitably of this material also depends on final pavement elevation telative to
existing site elevations. We can provide more detailed pavement design
recommendations including material types and thicknesses. Once additional information
is available, the Project Civil Engineer will need to be consulted for additional details,
plan preparation and pavement specifications.

Subsurface Soil Engineering Properties

In order to provide design parameters for the proposed retaining wall/sheet pile walls, the
values given in the accompanying table should be consulted. The table is based on visual
classification, empirical relationships and our experience with similar soil conditions. If
more exact values are needed, we recommend that specific laboratory tests be performed.
We note that the table provided anticipates that any surficial topsoil/silt soils will be
removed and replaced with granular soils.
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If conditions are encountered which are not consistent with the findings presented in this
report, or if proposed construction is moved from the location studied, this office shall be
notified immediately so that the condition or change can be evaluated and appropriate
action taken.

GENERAL INFORMATION
Our client for this geotechnical evaluation was:

Mr. Jeff Crews, P.E.

Corzo Castella Carballo Thompson, P.A.
3996 NW 9" Avenue

Fort Lauderdale, Florida 33309

The contents of this report are for the exclusive use of the client and the client’s design
team for this specific project exclusively. Information conveyed in this report shall not be
used or relied upon by other parties or for other projects without the expressed written
consent of Nutting Engineers of Florida, Inc. This report discusses geotechnical
considerations for this site based upon observed conditions and our understanding of
proposed construction for foundation support. Environmental issues including (but not
limited to), soil and/or groundwater contamination, environmental issues related to fill,
methane, and other environmental considerations are beyond our scope of service for this
project. As such, this report should not be used or relied upon for evaluation of
environmental issues.

Benefit may be realized by the performance of exploratory test pits on the site to develop
additional subsurface information. The client may wish to consider performance of test
pits on this project to supplement information already developed.

Prior to initiating compaction operations, we recommend that representative samples of
the structural fill material to be used and acceptable in-place soils be collected and tested
to determine their compaction and classification characteristics. The maximum dry
density. optimum moisture content, gradation and plasticity characteristics should be
determined. These tests are needed for compaction quality control of the structural fill
and existing soils, and to determine if the fill material is acceptable.

If conditions are encountered which are not consistent with the findings presented in this
report, or if proposed construction is altered or moved from the location investigated, this
office shall be notified immediately so that the condition or change can be evaluated and
appropriate action taken.

The vibratory compaction equipment may cause vibrations that could be felt by persons
within nearby buildings and could potentially induce structural settlements. Additionally,
preexisting settlements may exist within these structures that could be construed to have
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been caused or worsened by the proposed vibratory compaction after the fact. Pre- and
post conditions surveys of these structures along with the vibration monitoring during
vibratory compaction could be performed to better evaluate this concern. The contractor
should exercise due care during the performance of the vibratory compaction work with
due consideration of potential impacts on existing structures. If potential vibrations and
impacts are not considered tolerable, then alternate foundation modification techniques
should be considered.

Nutting Engineers of Florida, Inc. shall bear no liability for the implementation of
recommended inspection and testing services as described in this report if implemented
by others. Nutting has no ability to verity the completeness, accuracy or proper technique
of such procedures if performed by others.

Excavations of five feet or more in depth should be sloped or shored in accordance with
OSHA and State of Florida requirements.

‘The Geotechnical Engineer warrants that the findings, recommendations, specifications,
or professional advice contained herein, have been presented after being prepared in
accordance with general accepted professional practice in the field of foundation
engineering, soil mechanics and engineering geology. No other warranties are implied or
expressed.

We appreciate the opportunity to provide these services for you. If we can be of any
further assistance. or if you need additional information, please feel free to contact us.

Sincerely,
NUTTING ENGINEERS OF FLORIDA, INC.

Richard C. Wohlfarth, P.E.
Director of Engineering Senior Engineer

Appendix:  Boring Location Plan
Test Boring Results
Exfiltration Test Results
Soil Properties Table
Limitations of Liability
Soil Classification Criteria

REP C3TS ALSDORF PARK BOAT RAMP POMPANC CRG
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PROJECT NO. 12563.27

C3TS
Alsdorf Park
2901 NE 14th Street
Pompano Beach, Florida

GEOTECHNICAL EXPLORATION
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CLIENT _C3TS

Nutting Engineers of FLorida, Inc.
1310 Nepture Drive

Boynton Beach FI.. 33426
Telephone (561) 736 4900

Fax: (961) 737-9975

PROJECT NUMBER 12563.27
; __ PROJECT NAME _Alsdorf
PROJECT LOCATION 2901 NE 14th Street, Pompanc Beach, Florida

3 .
Park

BORING NUMBER
1

PAGE
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DATE STA

RTED _&/18/12 COMPLETED 6/18/12

DRILLING METHOD Standard Penetration Boring
LOGGED BY D. Tyson

SUR_FACE ELEVATION REFERENCE Approx. @ Road Crown
GROUND WATER LEVELS:
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Nutting Engineers of FLorida, Inc BORING NUMBER B-2
1

1310 Neptune Drive "
" Boynton Beach FI., 33426 PAGE 1 OF
Telephone. (561} 736-4900

Fax: (561) 737 9975 PROJECT NUMBER 12563.27

CLIENT C3TS S ~ PROJECT NAME Alsdorf Park
PROJECT LOCATION 2801 NE 14th Street. Pompano Beach. Florida
DATE STARTED 6/18/12 COMPLETED 6/18/12 SURFACE ELEVATION REFERENCE Approx. @ Road Crown
DRILLING METHOD Standard Penetration Boring GROUND WATER LEVELS:
LOGGED BY D. Ty=son CHECKED BY (. Gworek Y AT TIME OF DRILLING 4.5 ft
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Nutting Engineers of FLorida. Inc.
1310 Neptune Driva
-4 Boynton Beach FI., 33426

" Telephone: (561} 736-4900
Fax: (561) 737-9975

CLIENT C3T8_

PROJECT LOCATION _2901 NE 14th Street, Pompano Beach, Florida

BORING NUMBER

PAGE 1

B-3
OF 1

PROJECT NUMBER _12563.27
PROJECT NAME _Alsdorf Park

DATE STARTED 6/18/12 COMPLETED 6/18/12 .
DRILLING METHOD Standard Penetration Boring

LOGGED BY _D. Tyson CHECKED BY C. Gworek
APPROXIMATE LOCATION OF BORING As located on site plan

SURFACE ELEVATION REFERENCE Approx. @ Road Crown
GROUND WATER LEVELS:
Y AT TIME OF DRILLING 4.5 ft
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Report of Exfiltration Test

Client: C3TS Order No  12563.27
Project: Alsdorf Park Report No 1
Location: 2901 NE 14th Street, Pompano Beach, Florida Date: 6/18/12
Test: Usual Ogen Hole Exfiltration Test
Surface Water table from ground
Elevation: Approx. @ Road Crown surface: 4.5
Casing
Diameter 6"
Tube Depth: 6
One
s . ~ | Pump Rate
EXFIL NO. 1 Minute |7 570 Lo
Increme
1 50
2 5.0
Sample Location: APprox. as located on site plan 3 50
4 5.0
5 50
Material: 0-8" ASPHALT, baserock 6 5.0
g"-2' Tan quartz medium SAND and LIMESTONE 7 50
fragments 8 5.0
2'-5 Tan quartz fine SAND 9 5.0
5'-g' Brown fibrous PEAT, some sand 10 50

K =4.10 x 10 cfs/ft?ft.head

1310 NEPTUNE DRIVE - BOYNTON BEACH, FLORIDA 33426 -561-736-4900 - FAX 561-737-9975

Treasure Coast 772-408-1050 -

Broward 954-941-8700 - Mianmi Dade 305-824-0060
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Report of Exfiltration Test

Client: C3TS Order No  12563.27
Project: Alsdorf Park Report No 2
Location: 2901 NE 14th Street, Pompanao Beach, Florida Date: 6/18/12
Test: Usual Open Hole Exfiltration Test

Surface Water table from ground

Elevation: Approx. @ Road Crown surface: 4.5

Casing

Diameter: g"

Tube Depth: 6

EXFIL NO. 2 it |Pump Rt
' Minute 15 GarMin
Increme
1 3.0
2 3.0
Sample Location: Approx. as located on site plan 3 3.0
4 3.0
5 3.0
Material: 0-8" ASPHALT, baserock &) 30
8"-2' Tan quariz medium SAND and LIMESTONE 7 3.0
fragments 8 3.0
2'-5' Tan guartz fine SAND g 3.0
5'-6' Brown fibrous PEAT, some sand 10 3.0

K=246x 10" cfs/ftft.head

1310 NEPTUNE DRIVE - BOYNTON BEACH, FLORIDA 33426 -561-736-4900 + FAX 561-737-9975
I'reasure Coast 772-408-1050 - Broward 954-941-8700 - Miami Dade 305-824-0060
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Report of Exfiltration Test

Client: C3TS Order No  12563.27
Project: Alsderf Park Repart No 3
Location: 2901 NE 14th Street, Pompaneg Beach, Florida Date: 6/18/12
Test: Usual Open Hole Exfiliraticn Test

Surface Water table from ground

Elevation: Approx. @ Road Crown surface: 4.5

Casing

Diameter: 6"

Tube Depth; &'

Qne Pump Rate
EXFIL NO. 3 Minute | R
Increme
1 2.0
2 2.0
Sample Location: Approx. as located on site plan 3 2.0
4 2.0
5 2.0
Material: 0-8" ASPHALT, baserock 6 2.0
g"-2' Tan quartz medium SAND and LIMESTONE 7 2.0
fragments 8 2.0
2'-5' Tan quartz fine SAND 9 2.0
5.6 Brown fibrous PEAT, some sand 10 2.0

K=164x10" cfs/ftft.head
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LIMITATIONS OF LIABLILITY

WARRANTY

We warranty that the services performed by Nutting
Engineers of Florida, Inc. are conducted in a manner
consistent with that level of care and skill ordinarily
exercised by members of the profession in our area
currently practicing under similar conditions at the fime our
services were performed. No other warrantics,
expressed or implied, are made. While the services of
Nufting Engineers of Florida, Inc. are a valuable and
integral part of the design and construction teams, we do
not warrant, guaraniee or insure the  quality,
completenass, or satisfactory performance of designs,
construction plans, specifications we have not prepared,
nor the ultimate parformance of building site materials or
assembly/construction.

SEBSURFACE EXPLORATION

Subsurface exploration is nomally accomplished by test
borings; test pits are sometimes employed. The method of
determining the boring location and tha surface elevaticn
at the boring is noted in the report. This information is
represented in the soil boring legs and/or a drawing. The
iocation and elevation of the borings should be considered
accurate only to the degree inharent with the method used
and may be approximate.

The scil boring log includes sampling information,
description of the materials recovered, approximate
dapths of boundaries between soil and rock strata as
encouniered and immediate depth to water data. The log
represents conditions recorded specifically at the location
where and when the boring was made. Site conditions
may vary through time as will subsurface conditions. The
boundaries between different soil strata as encountered
are indicated at specific depths; however, these depths
are in fact approximate and dependent upon the frequency
of sampling, nature and consistency of the respective
strata. Substantial variation between soil borings may
commonly exist in subsurface conditions. Water lavel
readings are made at the time and under conditions stated
on the beoring logs. Water levels change with fime,
precipitation, canal level, local well drawdown and other
factors. Water level data provided on scil boring logs shall
not be relied upon for groundwater based design or
construction censiderations.

LABORATORY AND FIELD TESTS

Tests are performed in general accordance with specific
ASTM Standards unless otherwise indicated. All criteria
included in a given ASTM Standard are not always
required and performed. Each test boring report indicates
the measurements and data developed at each specific
test location

Nutting
=) tngineers

Your Project |5 Our Commitment

ANALYSIS AND RECOMMENDATIONS

The geotechnical report is prepared primarily to aid in the
design of site work and structural foundations. Although
the infarmation in the repart is expected to be suificient for
these purposes, it shall not be utllized to determine the
cost of construction nor to stand alone as a construction
specification.  Contractors  shall  verify  subsurface
conditions as may he appropriate prior to undertaking
subsurface work.

Report recommendations are based primarily on data from
test borings made at the locations shown on the test
baring repors. Soil variations commonly exist between
boring lecations. Such variatiens may not become avident
until censtruction. Test piis sometimes provide valuable
supplemental information that derlved fram soil borings. If
variations are then noted, the geotechnical engineer shall
be contacted in writing immediately so that field conditions
can be examined and recommendations revised if
Nnecessary.

The geotechnical report states our understanding as to the
location, dimensions and structural features proposad for
the site. Any significant - changes of the site
improvements or site conditions must be
communicated in writing to the geotechnical engineer
immediately so that the geotechnical analysis,
conclusions, and recommendations can be reviewed and
appropriately adjusted as necessary.

CONSTRUCTION OBSERVATION

Consiruction observation and testing is an imporant
element of geotechnical services The geotechnical
engineer's field representative (G.E.F.R.) is the "owner's
reprasentative” chserving the work of the contractor,
performing tests and repoiting data from such tests and
observations. The geotechnical engineer’'s field
represenfative does nof direct the contfractor’s
construction means, mecthods, operations or
personnel. The GEF.R. does not interfere with the
relationship belween the owner and the confractor and,
except as an observer, does not become a substitute
owner on site. The GE.F.R. is responsible for his/her
safety, but has no responsibility for the safety of other
personnel at the site. The G.E.F.R. is an important
member of a team whose responsibility is to ckserve and
test the work being done and report to the owner whether
that work is being carried out in general confermance with
the plans and specifications. The enclosed report may be
relied upon solely by the named client.



SOIL AND ROCK CLASSIFICATION CRITERIA

_ SANDY/SILT _ ~ CLAY/AILTY CLAY

N-VALUE RELATIVE ! UNCONFINED COMP.
| (bpi) DENSITY STRENGTH (tsf} CONSISTENCY
0 4 Very Loose | <025 v. Soft
5-10 Loose 0.25-0.50 | Soft
1129 Medium 0.50- 1.00 | Mediwn
30— 49 Dense 1.60 - 2.00 | saft
=30 Very dense 163 2.00 - 3.00 = v saff
i 1600 B Refusal - | =0 =400 - __" Had -
~ ROCK . _ . I
N-VALUE RELATIVE
{bpf) | HARDNESS | ROCK CHARACTERISTICS o o
N=100 Hard o v. hard Local rock formations vavy in hardness from soft to very hard within short venti-
25< N < 100 Mediwm hard to hard cal and herizantal distances and often confain vertical solution holes of 3 to 36
I — 5 — 1 wch diameter to varying deprths and horizontal solution features, Rock miay be
L asN=25 Soft to medium hard brittle to split spoen wmpact, but more resistant (o excavation

PARTICLE SIZE DESCRIPTION MODIFIERS

Boulder =12 1n. 0-5% Slight trace
Cobble Tio 12 in, o - 10% Trace
Gravel 476 mm o 3in, 11-20% Lirtle
Sand 0.074 minito 4.76 mm 21-35% Some
Silt 0.003 1iun to 0.074 mim =>33% And
Clay 0.005 mm
2 o Group ‘| = i Lah lassificati et
Major Divisions Symbols | Typical names aharatory classification ciiteria
b - -
.2 ) K 3 5 s b H D (B 4
: b W Ml 18 ¥ | C,==greater thin 4 C, = ——%—de/een] a3
= [ T 2§ 2 D 1 e
S & c a ok 5 ) &
I ) sg | v Iy
k- % i 2o Foorly graded gravals, grovel-sand &3 Ell
; - 'g- 'Ei S = l GP mix'u:i litile D:’. "‘:hne; \; v T | Netmeefing oll grodation requirements for G
2 = ]
E B, 2 — . w5 £
2 5 =4 T s T %83 = )
] 3 £28 | gw Silty grovels, gravel-sand it S s Alerberg Imilts below "A"
g ebs | ek Rl 58 W52 | fneorBllesthand Above "A" Tine with P
o= g& 3 8% e — 4 EcC ;g‘ﬁ berween 4 ord 7 are barder
F 2 @3 T EBEE E 2 2 ICENs fne clises reguiting use of
B g b5 ol fore Clayey arovels, grovel-sandclay St e Anerberg Imits above “A” dual symhals.
H =z & = mlxtures b5 S | Iiize with ., greater thon 7
58 ey 235 |
s £ Tgf 99 | D)
L] 2 ] Well-graded sonds, grave [y conds, o= N
£g Sras & sw Totariins fines F E g2 = :B‘ﬂgreaier than &; C, = ——*—beiween]and 3
83 ] R — g 8 o ha Uiy
5 5t §s 588 4 =
2 Lo $ 2z 5p Poorly graded sands, grovelly g §d
T o 3 sonds, litle ur no fines o5 8 2 & Mot meeting all gradciion requirements for SW
I B b= e Sev BR2E
Bl ks 2 g ol ———
g B8 o3 | 5 il mi Eg= T Ha Alterberg limis below "A"
Eﬂ = 5: ;“ o o Sihyjsandsondisilimianes 2 3 8o | line or F.%: \ees thon 4 Limits plotting n hatehed zone
= 25 B = =1 =ttt | with P, between 4 and 7 are
w g « G E 582 Tggn | barderline cases requiring use
= 223 3 . ; Tl Atterberg fimits obave “A" o R
S 3 < g 5S¢ Clayey sonds, sand—tlay mixtures 05 3 | Yo T (- aTe TR T ¥ -
|
lnurg o nie sils and very fine sonds,
iy 153 rack flour, ity or cloyey fine sands
E & or dayey silis wlh shight plasticity f T T "
5 28 |
o 5= #
& won Inorycnic doys of law ra medium -cl ! | |
[ ‘é {‘ cL plasticity, grovelly days, sandy, | I | Vo
=] % £ cloys, silty days, lean days | o |
4 F3 5 0 i —_
“~ 3 . . . i ) 1 1
= g oL Crgonic siis and arganic silty days i
» of law plasticity 2 |
25 : = 3 ap¢
| =% - = = " | #
I E 'E’ o [norganic s, micoteovs of dlotoma- nE. | ‘ QH and 4K
| 8.3 2 wiH cecus ine sandy or sty eoils, slastic | | |
= § : 20} p—t | ~ 1
| -] ok silts
| &7 nE |
| 3]
| 5 z 2
| E 2 E oH Inargornic doys ar Wigh plesicy, fal | | 1 | 7
| B D doys ol ! 15 |
| H | el and oL J
| 5 ) O SeTUETlonmE IS hich E 310 0 56 &b 70 BO 98 1D
I £ z plasticity, orgenic silts et Tt
|5 e
i -
'5 SE% ¥l Peat and other highty argaric scils Plasticity Chart
e i
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