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Purpose - The purpose of this report is to document the basis for the design of the wastervater treatment
facilities sen ing the church under construction for the New Covenant Church at 60(X) South S.le Street-
Lincoln. Nebraska.

Background - The New Covenant Church project uas designed bv The Architectural partnership of
Lincoln. Nebraska and consists of a sanctuan'. gathering rooms. classrooms. offices. a kitchen and
associated support facilities. A subsurface e.rploration and foundation evaluation rvas performed b1'
Professional Sen'ice Industries. Inc.(PSI) of Omaha and documented in a report dated Februarv Zg. 1996.

Activities - The sanctuan has a seating capacitv of 375. Initiallv. fwo(2) worship sen'ices are planned for
Sundar mornings. Additional)'. there vuill be ruelve( 12) classroms with an estimated f,rfteen( l5) students
each. Tuesdal'evening. an Awana meeting is held for children fir'e(5) to twelve(12) rears of age u,ith an
expected attendance of one hundred ( lfi)) Another scheduled el'ent is a monthlv Wednesdal- night sen'ice
rvith a potluck dinner attended [r' approximateh' three hundred(300) members. Numerous unscheduled
events are held ie.. weddings. parties.etc..

Expected Wastewater f'lows - The r.lastewater composition is expected to be that of domestic
rvastewater. The source of water for the Church will be the Cit-v of Lincoln municipal water s\.stem. A
Cih water main runs along the north propefi line. Average and peak flows were istimated taking into
consideration the scheduled activities and the estimated numbers attending along with an estimate for
unscheduled activities. The flows were estimated as follorvs:

a!'erage dav : .l0l gpd

peak day = 600 gpd ( 1.5 X average dav)

This estimate was compared to the actual metered water usage of Southr,iew Baptist Church which has
facilities and a congregation similar to New Covenant Church. The metered *aie. usage of Southview
Baptist Church for the period of October 1995 to March 1996 according to the Lincoln Wastewater
business office totaled 15l units. Thev define a unit as 100 cubic feet or 748 gallons. The average daill-
florv over the winter of 1995-1996 rvas 625 gpd. While the USEPA and many te.xtbooks offer..a'erage..
Eater use numbers for various f.lpes of facilities. "hard" numbers from a comparable facilitl gil,e us a
higherlel'el of confidence and we therefore propose to use the 625 g{a!'erage flow for aesign purposes. lt
should be noted that this allows for a factor of saftey of 1.55 compared to the calculated flow.

Wastewater Treatment Facility - The proposed method of treatment is a complete retention lagoon. The
PSI soils report showed the site soils to consist of Loveland loess overlaying glacial till with classifications
of CL- CL-ML and CL-CH. These soils are not suitable for a soil absorbtion ryrt - as evidenced bv
percolation tests conducted in October 1995 (see appendix). Ofthe six(6) tests conducted- three(3) failed
and three(-j) were marginal. A complete retention lagoon prolides a s.vstem that does not discharge b]-.
balancing the rvastewater flows and precipitation with excess 

"uuporuiion 
and a minimal amount of

infiltration (seepage). A complete retention lagoon will provide a reliable wastewater facilitr for the New
Covenant Church until the Cit-v extends sanitary sewer out to the area ( I to 2 y,ears). The lagoon. however.
is sized for a tweng year tife using NDEe guidelines.

Site Plan - Figure I shows the New Covenant Church propen)* along with the neighboring properties.
The location of the sewer and the lagoon are detailed on the attached ptan sheets.

Soils Report - The attached PSI soils report has a boring log (B-7) near the proposed lagoon.The bottom
and sides of the lagoon are dovr'n into a fat clay (glacial till). The boring log ihows ttrat io groundwater
llas encountered to a depth of20.5 feet. This places groundwater at least ten (10) feet below the bottom of
the lagoon cell. The soil classification is CL-CH and properly compacted to a 95%o Standard proctor
Densir-v- uith a moisture content at or up to four (,1) percent over optimum, these soils will provide a
seepage rate less thanthe l/8 inch per day allowed.



Sizing - The complete retention lagoon is sized as follorvs:

Q = 625 gpd = 83.56 cff/ day = 30..198 cft / vear
T = 20 vears : 7.300 da;"s
L = Precip. - Evap. - Seepage

= 28"-.1.r"-( l/ I 6")(36s)
= 38.8 " / lear = 3.23 ft /1'ear

Depth = 5 feet

A = Area. sq. ft. 1at high water ler,'el)

QT: (I.T+D)A
(30."1e8x20) = ((3.23)(20)+5)A
A = (30.{e8)(20y((3.23 X20)+5)

= 609.960/69.6 : 9..1,t2 sq. ft.

use 98'X 98'



10/12/%

New Covenant Church
Lagoon Sizing - Time vs. Operating Depth

Assume: Q = 625 gpd = 83.56 c.ft / day
Dimensions @ full depth(s ft.) = 98'X 98'
PreciP. =28'/Year
EvaP' = 44" fYear
Seepage = 1/16" / day
StartuP = mid-November
Starting depth = 2'

Month
Start
Nov-96

Dec-96

Jan-97
Feb-97

Mar-97

Apr-97
May-97

Jun-97

Jul-97

Aug-97

Sep-97

Oct-97
Nov-97

Dec-97

Jan-98
Feb-98

Mar-98

Apr-98

May-98

Jun-98

Jul-98
Aug-98

Sep-98

Oct-98
Nov-98

Dec-98

Jan-99
Feb-99

Mar-99

Apr-99

May-99

Jun-99
Jul-99

Aug-99

Sep-99

Oct-99

Q.cft
0

2548.58

2548.58

2548.58

252t8.58

25218.58

252tt}.58

2548.58

25218.58

2548.58

25218.58

25€.58
2548.58

25218.58

25218.58

2548.58

251t8.58

2548.58

2548.58

2548.58

2548.58

2548.58

25€.58
2548.58

25l$8.58

25218.58

2548.58

25218.58

25218.58

25€.58
2548.58

25/A.58
2518.58

25/18.58

252+8.58

2548.58

2548.58

Precip..ft
0

0.08556

0.08556

0.08556

0.08556

0.08556

0.30333

0.30333

0.30333

0.30333

0.30333

0.30333

0.08556
0.08556

0.08556

0.08556

0.08556

0.08556

0.30333

0.30333

0.30333

0.30333

0.30333

0.30333

0.08556

0.08556

0.08556
0.08556

0.08556

0.08556

0.08556

0.08556

0.085s6
0.08556
0.08556
0.08556

0.08556

Evap..ft.
0

0.13414

0.134'14

o.'t344'l
o.134,14

0.13444

0.47ffi7
0.4766,7

0.47ffi7
0.47ffi7
0.47ffi7
0.47ffi7
0.13444

0.13,t14
0.13444

0.13444
o.'t3441

0.134ti4

0.47ffi7
0.47ffi7
0.47ffi7
0.4767
0.4767
0.4767
o.134,t1

0.13444

0.13444

0.1341,1

0.1344,1

0.1344,1

0.13444

0.13444
0.134,1,1

o.134,t,1

0.134,11

o.134'a4

0.134.11

Seeoaqe.ft
0

0.1588542

0.1588542

0.1588542

0.1588542

0.1588542

0.1588542

0.1588542

0.1588542

0.1588542

0.1588542

0.1588542

0.1588542

0.1588542

0.1588542

0.1588542

0.1588542

0.1588542

0.1588542

0.1588542

0.1588542

0.1588542

0.1588542

0.1588542

0.1588542

0.1588542

0.1588542

0.1588542

0.1588542

0.1588542

0.1588542

0.1588542

0.1588542

0.1588542

0.1588542

0.1588542

0.1588542

Deoth
2

2.25767

2.49f45
2.70243
2.89671

3.07575

3.1 1 705

3.15538

3.19099

3.2240/9

3.25488

3.28355

3.43471

3.57578

3.70781

3.83171

3.9Q24
4.05805

4.03728

4.01766

3.99912

3.98163

3.96511

3.94952

4.05926

4.16287

4.26085

4.35365

4.4/.166'

4.52523

4.60468

4.6803

4.75234

4.82102
4.88658

4.94918

5.00902

New Lenoth.ft.
74

76.0613

77.9236

79.6194

81.1737

82.606

82.$A1
8ti1.2431

83.5279

83.7927

84.0391

u.2M
85.4n6
86.6062

87.6625

88.6537

89.58s9
90.46,14

90.2982

90.1413

89.993

89.853

89.7209

89.5962
g).4741

91.3029

92.0868

92.8292
st.5332
94.2018

94.&i75

95.4424
96.0187

96.5@2
97.0926

97.5935

98.0722
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Appendix

o Soil Absorbtion Test Data Report
o Professional Service Industries, Inc. - "Soils Exploration and Foundation

Recommendations for the Proposed New Covenant Churctr, Lincoln, Nebraska"
o Construction Drawings
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Professional Seruice Industries, Inc.

February 29, 1995

Mr. Bob Stephens
New Covenant Church
3701 0 Street
Lincoln, Nebraska 68510

Gentl emen:

In compliance with your instructions, Professional Service Industries Inc. has
conducted a soils exploration and foundation evaluation for the above referencedproject. The results of this exploration, concerning design and constructjon of the
foundation and site grading, together with our recommendalions, are to be found in
the accompanying report, one copy of which is being transmitted herewith.

. I'le appreci.ate the_ opportunity to have provided you with our geotechnical
engineering services. 0ften, because of design and constiuction detajls-wh'ich occur
on a.project, questions arise concerning soil conditions, and we would be pleased to
continue our role as geotechn'ical engineers during the project implementation.

lle would be p'leased to assist you further by providing engineering and testing
and 'inspection services during the construction of 

'this project-. If yoi will advisE
us of the.appropriate time to discuss these engineering iervices, we witt Ue pleased
to meet with you at your convenience.

RE: Subsurface Exploration and
Foundation Evaluation for

New Covenant Church
Lincoln, Nebraska
PSI File Number 172-65015

Very truly yours,

PROFESSIONAL SERVICE INDUSTRIES , INC.

trltt

lL
M. Gary L

Chief Eng
a
i neer

I i n, P. E. - NE E3052
- Geotechnical Services

ames A. Bertsch, P.E. - NE E6985
istrict Hanager

/ee
cc. The Architectural Partnership

2917 Douglas Street a Omaha, NE 68131-2600 a Phone. 4021341-5181 o Fat< 4021341-1526
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PSI

SYNOPS I S

An exploration and evaluation of the foundation cond'itions have been

made on the site of the proposed New Covenant Church in Lincoln, Nebraska.

Soil test borings have been drilled and the sojl samples submitted
to laboratory tests. The data has been carefully analyzed in'light of the
project information provided by The Architectural Partnership.

The subsoils encountered at the boring locations consisted of
approximately two and one-half 12.5) to eight (8) feet of Eolian (wind blown)

deposits underlain by glacial till. The upper two and one-half (2.5) feet of
materials was frozen at the time of our field exp'loration. The Eolian
deposjts below the two and one-half (2.5) foot depths are stiff. The glacial
materials were encountered at depths of ranging from zero (0) to eight (8)

feet below the existjng surface and are st'iff to very stiff. Groundwater was

observed at a depth of sjxteen (15) feet at Boring Number 6, but was not
observed 'in the other borings.

The proposed site grading indicates cuts up to ten (10) feet deep and

fills up to approximately four (4) feet deep.

The resul ts of the expl orat'i on and anal ys i s i nd i cate
convent'ional spread and continuous wall footings appear to be the
suitable type of foundation for the support of the proposed structure.

that
most

Net allowable sojl pressures of 3000 P.S.F.may be used for
continuous wall and isolated column footings placed on the stiff Eolian
deposits, observed below the two and one-half (2.5) foot depths, on the
glacial tjll or on the proposed engineered fill.

Conventjonal spread and contjnuous wall footings could be placed

entirely on the g'lacial till material, with net allowable bearjng pressures
of 4500 P.S.F. to 5000 P.S.F.

The upper Eolian soils are suitab'le for the support of floor slabs.
However, the deeper, more plastjc materjals are considered marginal because

I
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of their higher potentia'l for volume change.

preparation of the subgrade are included herejn.
Recommendations for the

Detailed analyses of subsurface conditions, alternate foundation
types and pertinent design recommendations are included herein. The final
decision as to which foundatjon type will be used should be based on the
des'ign parameters given, costs, risk of foundat'ion movement, and other factors
beyond the scope of this study.

Proper site drainage and drainage behjnd the basement wa'l'ls and

floors will be very important in order to prevent free water from being
trapped, resulting in increase lateral wa11 pressures, floor uplift pressures
and volume change characteristjcs of the more plastic subsoils.

PSI cannot be respons'ible for the interpretation or implementation
of th'is report by others. PSI should be retained to perform services
sufficjent to determine compljance wjth jts recommendations. If PSI is not
so retained, it wi'll not accept any responsibility for the performance of the
structure.
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SUBSURFACE EXPLORATION

AND

FOUNDAT ION RECOMHENDAT IONS

Th'is report presents trffi of a soils exploration and

foundat'ion analysis for the proposed New Covenant Church conducted for the New

Covenant Church.

Authori zat i on

The work for the project was performed in accordance with our
Proposal Number 172-010 dated January 2?,1996 and authorized by the New

Covenant Church The proposal jncluded a proposed scope of work, estimated
cost, unjt rates and PSI's general conditions.

Purpose

The purpose of thjs foundatjon exploration and analysis was to
evaluate the soil and groundwater conditions at the s'ite as they relate to the
proposed construction, to determine some of the engineering characteristics
of the subsurface materials encountered and to recommend a type and depth of
foundation system suitable for the proposed structure as well as to provide
a report which brief'ly outljnes the testing procedures, describes the sjte and

subsurface conditions and provides criteria for the architects and design

engineers to use in preparing the foundation design.

Scooe

The scope of the exploration and analysis included a review of
geo'logical maps of the area and a review of geologic and related ljterature,
a reconnajssance of the immed'iate site, the subsurface exploration, field and

I aboratory testing, and an eng'ineering analysi s and eval uation of the
foundation materials.

The scope of serv'ices djd not include an environmental assessment for
the presence or absence of wetlands or hazardous or toxic materials in the
soi1, surface water, groundwater, or air, on or below or around this site.
Any statements in thjs report or on the boring logs regarding odors, colors,
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or unusuai or suspicious'items or conditions are strictly for the information
of the cl 'i ent. Pri or to purchase or devel opment of thi s s i te, an

environmental assessment is advisab'le.

General

The exploratjon and analysis of the foundatjon conditjons reported
herein are considered sufficient in detail and scope to form a reasonable

basjs for the foundation design. The recommendations submitted for the
proposed New Covenant Church are based on the available soil information and

the preliminary design detajls furnished by Mr. Bern Hottovy, representing The

Archjtectural Partnership.

If there are any revisions in the plans for the proposed structure,
or if deviatjons from the subsurface conditions noted jn this report are

encountered during construction, PSI should be retained to determine if
changes in the foundation recommendations are required. If PSI is not
retained to perform these functions, PSI will not be responsible for the
impact of those conditions on the performance of the structure.

The Geotechnjcal Engineer warrants that the findings,
recommendations, specificatjons, or professional advice contained here'in, have

been presented after being prepared 'in accordance with generally accepted

professional engineering pract'ice in the fields of foundation engineering,
soil mechanics and engineering geology. No other warrant'ies are implied or
expressed.

After the pl ans and speci fi cat i ons are more compl ete, i t j s

recommended that the Geotechnjcal Engineer be provided the opportunity to
review the final des'ign and specifications, in order that the earthwork and

foundation recommendations may be properly 'interpreted and implemented. At

that time, it may be necessary to submit supplementary recommendations.

This report has been prepared for the exclusive use of the New

Covenant Church and their designated consultants for the specific application
to the proposed New Covenant Church.
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DESCRIPTION OF SITE

Site Location
The site of the proposed New Covenant Church upon wh'ich th'is soils

exploration has been made, lies on the east side of 84th Street, approximately

1300 feet south of 0ld Cheney Road in Lincoln, Nebraska.

Sjte Topoqraphv. Drainaqe and Vegetatjon

The site appears sloping, with an estimated thirty-six (36) feet
difference in elevation between the west and east sides of the property. At

the tjme of the exploration, the surface is covered by grass and the surface

drainage appeared to be good with runoff into ditches crossing and adjacent

to the site.

At the time the exploration was made, the surface of the site was

frozen. The truck mounted drill ing equipment experienced I ittle difficulty
in moving around the site.

The subsoils identified typically exhibit low to very low

permeability characterjstjcs, moderate to high potential for volume change

upon changing moisture and temperature conditions and are indicated to have

moderate corrosjon potentia'l for concrete and moderate to high corrosion
potent'ial for steel .

FIELD EXPLORATION

Scooe

The field exploration to determine the engineering characterjstics
of the foundatjon materials jncluded a reconnaissance of the project site,
mak'i ng the bori ngs, performi ng standard penetrati on tests, recoveri ng

5

GEOLOGY

General Area Geol oqy

The area is plotted in the USDA Sojl Conservation Service maps as

Sharpsburg and Wymore serjes. These are Eolian (wind blown) deposits formed

on up'lands. The Eolian deposits are known to be underlain by glacial till
whjch is in turn underlain by bedrock typjcally at depths greater than sixty
(60) feet.
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disturbed split-barrel and und'isturbed thin-wal1 samples and performing hand

penetrometer strength tests on the cohesjve soil samples retained.

Seven (7) soil test borings have been drilled to depths ranging from

ten and one-half (10.5) feet to thirty and one-half (30.5) feet below the

existing ground surface. They were drilled in the locations determjned by The

Archjtectural Partnership and are indjcated on the boring locatjon plan

provided in the Appendix which is a part'ia1 reproduction of the drawing

prov'ided by The Archjtectural Partnership. The test borings were located by

the PSI driller us'ing normal tap'ing procedures and are presumed to be accurate

to within a few feet. The apparent groundwater level was recorded'in each

boring after completion and the drill holes were backfilled w'ith excavated

soil.

Drill inq and Samol'ino Procedures

The soil borings were performed w'ith a drilling rig equipped with a

rotary head. Six (6) jnch diameter conventional contjnuous flight augers were

used to advance the holes. Representative samples were obtained employing

split-barrel sampling procedures in general accordance with the procedures for
"Penetration Test and Spl it-Barrel Sampl ing of Soil s' (ASTH D1586).

Undisturbed samples were obtained using thin-wal1 sampling procedures in

accordance wjth the procedures for "thin-walled tube sampling of soils" (ASTM

Dl5S7). The samples obtained by this procedure were extruded by a hydraulic

ram and classified in the field. Samples were identified according to boring

number and depth, and encased in polyethylene plastic wrapping to protect

against mo'isture loss and transported to the laboratory in special containers.

Field Tests and Measurements

Penetration Tests - During the sampl ing procedures, standard

penetration tests were performed at regular intervals to obtajn the standard

penetration values of the soil. The standard penetration value (N) is defined

as the number of blows of a 140 pound hammer, falling thirty (30) jnches,

required to advance the spfit-spoon sampler one (l) foot into the soil. The

samp'ler js lowered to the bottom of the drill hole and the number of blows

recorded for each of three (3) successive increments of sjx (6) inches

penetration. The rrNtr value is obtained by adding the second and third
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jncremental numbers. The results of the standard penetration test indicate
the relat'ive density and comparatjve cons'istency of the soiIs, and thereby
provide a basis for estjmating the relative strength of and compressibi'lity
of the so j I prof i'le components.

Strenqth Tests - During the field boring operations, samples of the

cohesive soil from the split-barrel sampling device or from Shelby tube

samples were frequently tested, using of a soil penetrometer as an aid in
estjmating the strength of the soil.

Water Level Heasurements - l,later level observations were made during
the test boring operations and are noted on the test boring'logs presented in
the Appendix. In relatively pervious sojls, such as sandy soils, the

indicated elevations are considered rel iable groundwater leve'ls. In

relative'ly impervious soils, the accurate determination of the groundwater

elevatjon may not be possible even after several days of observations.
Seasonal variations, temperature, land-use, and recent rainfall conditions may

influence the depths to the groundwater. Volumes of water will depend on the
permeabi'l i ty of the so j I s .

Ground Surface Elevations - The elevation of the ground surface shown

on the plan of boring locations was determined by interpolatjon from a one (l)
foot interval topographic plot of the site, prov'ided by The Architectural
Partnership and is presumably accurate to within 10.5 feet.

LABORATORY TESTING PROGRAM

In addition to the field exploration, a supplemental laboratory

testing program was conducted to determine additional pertinent engineering

characterjstics of the foundation materials necessary in analyzing the

behavior of the proposed structure. The laboratory testing program included

supplementary visual classification and water content determinations on all
samples. In addition, selected samp'les were subjected to dry unit weight

determinations (AASHT0 T233).

The consolidation, rebound and swelling characterist'ics of the

foundatjon soils at depths of nine (9) and ten and one-half (10.5) feet in

7
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Boring Number 5 was evaluated by performing one (l) d'imensional consoljdation
tests on undjsturbed samples. The samples were obta'ined from the significant
soil strata and tested in order to estimate the settlement of the proposed

structures.

The shear strengths of the various cohesive soi'ls were determjned
from unconfined compression tests on undisturbed samples obtained from thin-
wal I tube sampl ers.

All phases of the Iaboratory testing program were conducted in
general accordance with applicable ASTM Specifications and the results of
these tests are to be found on the accompanying boring logs located in the
Append i x.

SUBSURFACE CONDITIONS

General

The types of foundation materials encountered have been visually
classified and are described in detail on the Records of Subsurface
Exploration (boring logs) located in the Appendix. The results of the field
penetration tests, strength tests, water level observations and the laboratory
tests are presented on the borjng logs in graph'ical and numerica1 form. A key

to descriptive terms and symbols used on the boring logs is also present in
the Appendix. Representative samples of the soils were p'laced in sample jars
or polyethylene plast'ic bags and are now stored in the laboratory for further
analysis if des'ired. Unless notifjed to the contrary, all samples will be

disposed of after two months.

The stratification of the soil s, 0S shown on the Records of
Subsurface Exploration (boring logs), represents the soil conditions in the
actual boring locations, and variations may occur between the borings. Ljnes
of demarcation represent the approximate boundary between the soil types, but
the transjtion may be gradual, or not clearly defined.

It js to be noted that, whereas the test borings are drilled and

sampled by experienced drillers, it js sometimes difficult to record changes

in strat'ification within narrow limits.
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Soil Conditions
A description of the soil wjll be found on the Records of Subsurface

Exploration (boring logs) in the Appendix. The subsoils encountered at the
boring locatjons consisted of topsoi'1, Eol jan (wind blown) deposits and

glacia'l till.

The topsoil was observed within the upper six (5) to twelve (12)
'inches at most of the borings and consjsts of dark grey lean clay which was

not considered for support of foundations, slabs or area fills.

The Eol ian deposits were encountered beneath the topso'il and

persisted to the depths of two and one-half (2.5) to twelve (12) feet. This
materjal consists of lean clay and sandy lean clay, altered loess and Loveland
Aged Loess. This material is stiff below depths of approximate'ly two and one-
half (2.5) feet with the following test characterjstics.

Dry Density, P.C.F.
Mojsture Content, %

Saturat'ion Condition, %

Unconfined Compressjve Strength, T.S.F.
Hand Penetrometer Strength, T.S.F.
Standard Penetratjon Test (N value), B.P.F
Unified Soils Classification

The compressibility of this material is consjdered to be relatively
low under the anticipated loadings.

The g'lac'ial deposits were encountered

material and pers'isted to the depths explored.
sandy I ean to fat c'l ay or c'l ayey sand.

fol lowjng test characteristics.

90 to 102
l5 to 24
78 and 92
I .65 and 2.25
3.0 to 4.5
2l
CL

beneath the loess (Eolian)
This material consists of

Thi s materi al i s sti ff w'ith the

104 to lll
17 to 27
87 to 98
I .01 to 2.50
1.5 to 4.5
15 to 36
CL-CH or SC

Dry Density, P.C.F.
Moisture Content, %

Saturation Condition, %

Unconfi ned Compress i ve Strength, T. S. F .
Hand Penetrometer Strength, T. S. F.
Standard Penetration Test (N value), B.P.F.
Unified Soils Classification

The compressibility of this material is cons'idered to be low under
the anticipated loadings.
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Groundwater Observat i ons

Groundwater was encountered in Boring Number 6, at an approximate
depth of twenty-six (26) feet. After a period of approximately one-half (0.5)
hour, the measured water level was sixteen (15) feet below the surface.

The remaining borings were dry upon completion, indicating that the
groundwater level at these locatjons at the time of the exp'loration was

greater than twenty and one-half (20.5) feet below the exist'ing ground

surface, oF that sojls encountered were relativety impermeable and the
groundwater levels had not stabilized in the bore holes.

It should be noted that groundwater levels on this sjte may vary due

to seasonal conditions.

FOUNDATION DISCUSSION AND RECONMEIDATIONS

Pro.iect Descri pti on

Based upon the information provided, it is indicated that the
proposed construction will consjst of a two-story educational wing and a one-
story assembly wi ng. I'le al so understand that the I ower fl oors wi I I be

concrete slabs on grade and all foundation footings and walls will be poured

concrete. It js also understood that exterior walls above grade will be wood

framed with brjck fac'ing, the upper floor under the education wing will be

wood trusses and the sloped roofs wjll be wood trusses. l.le further understand
that the basement elevation will be at about elevation 246 and upper floor at
elevation 258. Based on our calculations it js antjcipated that up to fjve
(5) feet of fill wjll be required jn the area of the assembly wing and cuts
of four (4) to ten (10) feet in the education wing. Sjte development will
include sjdewalks and parking areas. Cuts jn the parking lot will be from two
(2) to eight (8) feet. Maximum concentrated footing loads will be 20 kips and

maxjmum continuous footing loads wjll be 4.0 kips per lineal foot. The above
jnformatjon was provided by Mr. Bern Hottovy representing The Architectural
Partnership, P.C.

If any of the above'information should change significantly or be in
error, it should be brought to our attention so that we may review the
recommendations made in this report.
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Engineerinq Anal vsj s

The beari ng capaci ty of the exi sti ng natural'ly occurri ng so'i I tras

evaluated from the results of the standard penetration tests, roisture
content, dry density, hand penetrometer and unconfined compression test
results, and the Unified Soils Classifications. These test results indicate
that the existing naturally occurring soil has a moderate bearing capacity
wi th respect to shear strength.

Foundation Di scussion

The type and depth of foundation suitable for a given structure
primarily depends on several factors; the subsurface conditions, the function
of the structure, the loads it may carry and the cost of the foundatjon.
Additional consideratjons may jnclude acceptab'le performance criteria set by

the owner, archjtect, or structural designer, with respect to vertical and

djfferential movements which the structure can withstand without damage.

The recommendations presented in thi s report are based on the

avajlable data related to des'ign 1oads, subsurface condjtions encountered in
the borings, and the laboratory test data. Various foundatjon types have been

consjdered for support of the proposed structure. The foundatjon types

recommended for support of the bui 1d'ing are a shal I ow foundat'ion system of
conti nuous wal I and 'i sol ated col umn footi ngs . These are d'i scussed i n more

detail in the following sections of this report. The foundation
recommendations presented below assume that the s'ite preparation and grading

are performed in accordance with the "Construction Considerations" section of
this report.

RECOMMENDED FOUNDATION TYPE

Recommendati ons

Considering the subsurface condit'ions and the proposed construction,
the structure should be founded on conventional spread or continuous wal'l

footing foundatjons. Est'imated total settlements should not exceed one-half
(0.5) inch if the followjng design and construct'ion details are incorporated.
If these recommendations are not fo'l'lowed, PSI cannot be responsible for the
performance of the project.

11
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The calculated settlements beneath the isolated twenty (20) kip
co1umn footing and the four (4) kip continuous wall footing is three-tenths
(0.3) inch. The consolidatjon/sett'lement beneath the four (4) to five (5)

feet of compacted fi'l'l is expected to be approximately four-tenths (0.4) jnch.

At least fjfty (50) percent of the settlement beneath the area fill is
expected to occur during the construction period. The maximum potentia'l
differential settlement in twenty (20) feet along any wa1'l footing is expected

to be one-fourth (0.25) jnch or less and wjll be resisted by the rejnforcement
in the footings and concrete walls.

Footings should be placed on the existing stiff glacial tills, the
stjff Loveland Loess or on new compacted fill as described in the sjte
preparation section of thjs report. Contjnuous wall footings should be

designed for a net allowable sojl pressure of 3000 P.S.F. Any isolated
interior footings may be designed for a net allowable soil pressure of 3000

P.S.F.

As an alternative, contjnuous and spread footings may be constructed
entirely on the glacial materjal, and designed to exert net soil pressures of
4000 P.S.F. and 4500 P.S.F., respectively.

A modulus of subgrade reaction va1ue of 180 is recommended based on

the unconfined compressive strength test results.

Unsuitable bearing materjal may be encountered in the foundat'ion

excavation. If found, they should be removed and replaced with eng'ineered

fi'll as described in the site preparation section or the footings should be

extended to bear on the underly'ing higher strength soils. This decjsjon
should be made by Professional Service Industries at the time of construction.

Extreme care should be taken to prevent the weakening or heaving of
the foundatjon bearing materials because of prolonged atmospheric exposure,

constructjon activity disturbance or an jncrease in moisture content. In the

event that an overnight delay jn concrete placement'is anticipated, the

footing excavations shou'ld be protected from moisture change.
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All perimeter footings must be placed at a depth of at least 3'6"
below the finished grade in order to protect them from frost action.

Interior footings not subject to frost action, excessive shrinking
or swelling may be placed at a shallow depth of at least eighteen (18) inches

below the floor slab, providing they will be bearing on acceptable soils. If
they bear on compacted fjll, this fill must be placed in accordance with the
requirements described elsewhere in thjs report. Shallow 'rotings must be

protected from the effects of frost action if construction'is carried out
during the winter months.

In order to reduce the effects of differential movement that may

occur due to varjations jn the character of the supporting soils and any

variat'ions in seasonal moisture contents, it is recommended that all
continuous footings be suitably reinforced.

Footings supporting individual col umns should have a minimum

dimensjon of twenty-four (24)'inches, and continuous footjngs should have a

mjnimum wjdth of sixteen (16) inches, even if that djmension gives a bearing
pressure less than the allowable. The purpose of ljmit'ing the minimum footing
size is to prevent a "punching" shear, to provide for vertical stability and

to reduce the possibility of bearjng on an isolated weak zone.

Summarv

l,lhen the foundation types discussed herein are considered,
convent'ional spread and continuous wall footings are recommended for use as

foundations for the proposed structure. Design parameters for each have been

presented in this report. The final choice of foundation type should be based

on the relative economics of each, engineering and construction advantages,
cons'idered in ljght of the p'lanning and design of the proposed structure and

the amount of structural inconvenience that can be tolerated, keeping in mind

the risks associated with any type of foundation. For further discussion of
these factors, contact Professional Service Industries Inc.
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Floor Slab-0n-Grade

Care must be taken so that all excavations made for the foundations

are properly backfilled with suitable material compacted in accordance with

the procedures outlined. Before the backfill is placed, all water and loose

debris should be removed from these excavations.

Prjor to the placing of concrete floors or pavements on this site,
or before any f'loor support'ing fill is placed, the excessively organic, loose

or obviously compressive materials must be removed. The subgrade should then

be proof-rolled until the grade offers a relatively unyielding surface or

untjl the spec'ified degree of compaction has been achieved. Areas of
excessive yielding should be excavated and backfilled with engineered

backfill. Any surface area with s'lopes of four (4) horizontal to one (1)

vertical or greater should be benched or stepped to prevent the fill section

from slipping a'long the interface of the fill section and the original site
grade.

Any fill used to increase the elevatjon of the floor slab or backfil'l
should be a lean clay material with a liquid limit less than 45. It should

be placed jn layers of .not more than eight (8) inches 'in thickness, at

mojsture contents from zero (0) to four (4) percent above optimum, and

compacted to a minimum density of 95 percent of the maximum dry dens'ity as

determined by the "Moisture Density Relations of Soils" Test, ASTH D598.

The exist'ing shallow altered loess subsoils are considered suitable
for use as the compacted fill. However, the Loveland Loess and glacial till
material are more plastic and will have a tendency to exhibit greater volume

change characteristjcs beneath f'loor slabs and pavements, especially with'in

the frost zone.

A granular mat should be provided between the floor slabs and the

subgrade soils. It should have a minimum thickness of six (6) inches and be

properly compacted as recommended in thjs report. An impervious membrane

should be provided as a vapor barrier beneath the slab.

l4



PSI

The f'loor slab should be sujtab'ly re'inforced to make it as rigid as

possible. Proper jojnts should be provided at the iunctions of the slab and

foundatjon system so that a small amount of independent movement can occur

without causing damage. Large floor areas should be provided with ioints at

frequent intervals to compensate for concrete volum, changes during curing.

The moisture content of the compacted subgrade should be maintained

near the compaction moisture unt'il the concrete is placed.

Retaininq l'lall Desion and Construction

Below-grade walls may be requ'ired to resist lateral earth pressures.

These may include basement walls, loading dock walls and retaining or wjng

walls designed to accommodate surface grade changes around the building and

parking areas or adjacent to truck ramps. The actual earth pressure on the

walls wjll vary according to material types and backfill material used and how

the backfill is compacted. The use of heavy compaction equipment and over

compact'ion of fill next to walls may'induce higher pressure than estimated

herein.

The equivalent fluid unit weights tabulated below provide recommended

Iateral earth pressures for design of these walls. This table assumes that
positive foundation drainage is provided to prevent buildup of hydrostatic

pressure. The below-grade walls should be des'igned to resist an additional

uniform lateral load of one-half of the f'loor or surface loads.

Fixed-Headed l.lal I s Free-Headed }lal I s
Backfil I Tvoe PCF PCF

Cohesive Soi'l

Granul ar Materi al

55

55

45

35

A fixed-headed wa'll is a wall connected to the floor slab or beams

and not perm'itted to deflect at the top after backfilling. A free-headed wall

is des'igned to deflect at the top and rema'in fixed at the base, such as a

free-stand'ing retaining wal1. A w'ing-wal'l attached to a fixed-headed wall

should be considered fixed-headed unless the structural design permits
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independent rotation. Backfjll of foundatjon walls and retajning walls may

consist of Iow plastic soils or granular material. l,le recommend using
granu'lar material to provide improved drainage and reduce'latera'l pressure on

the wall. If more plastic soils are used, the above indicated design Iateral
pressures would need to be much higher.

It js recommended that all below-grade walls and retaining walls be

provided wjth a positive foundatjon drainage system. A typical below-grade
wall drain would consist of a minimum four (4) jnch f'lexjble or rigid
perforated drain pipe protected by a proper filter medium (clean, coarse
granular fill) and a non-woven geotextile fabric (minimum four ounces per
square yard). The foundation dra'in system would be tied to the storm drainage
system, allowed to daylight downslope, or collected in a sump and pumped out.
This system typically is installed directly on top of the foundation footing
with the free dra'ining filter medium extending approximately eighteen (18)
inches behjnd the wall and to within two (Z) feet of the final grade. The

non-woven fjlter fabrjc is intended to encircle or wrap the entire system.

CONSTRUCTION CONS IDERATIONS

Site Preoaration
Excessively organic topso'i1s and loose dumped or uncompacted fill

materials generally undergo high volume changes when subjected to loads. This
js detrjmental to the behavior of pavements, floor slabs, structural fills and

shallow foundat'ions p'laced upon them. Therefore, it is recommended that
excess'ively organic topsoils and loose dumped or uncompacted fjll material,
debrjs and other deleterious materials be stripped from these areas to depths
of approximately six (6) jnches to twelve (12) inches and wasted or stockpiled
for later use. Exact depths of stripping, however, should be determined by

a representative of Professional Service Industries jn the field at the tjme
stripping is carried out.

After the topsoil and Ioose fill materials, debris and other
deleterious materials have been strjpped, proper control of the placement and

compaction of new fjlls should be mainta'ined by a representative of the
Geotechnical Engineer. The fill material should be a lean clay with a liquid
ljmit Iess than 45, free of organic matter and be compacted to a minimum of
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95 percent of the maximum dry density from zero (0) to four (4) percent above

the opt'imum moisture content as determined by ASTM D698. A sufficient number

of in-p1ace density tests should be performed on each lift of the fjll. The

tests shoul d be performed by a qual i fi ed Soi I s Techni ci an under the
supervision of the Geotechn'ical Engineer, 'in accordance with appropriate ASTM

procedures.

Groundwater Control

Because of the relatjvely 1ow water level measurements, no difficulty
during excavation and construction of the proposed shallow foundation is
ant'icjpated.

However, because the foundation materials generally tend to soften
and swell when exposed to free water, every effort should be made to keep the
excavations dry of water from any source.

Safetv Recommendati ons

Prior to the commencement of construct'ion, the owner and the
contractor should make themselves aware of and become familiar with applicable
loca'1, state, and federal safety regulations, including the current 0SHA

Excavation and Trench Safety Standards. Construction site safety generally
js the sole responsibjlity of the contractor, who shall also be solely
responsible for the means, methods, and sequencing of construction operations.
t,{e are providing this information solely as a serv'ice to our clients. Under

no circumstances should the information provided herein be interpreted to mean

that Professional Service Industries, Inc. is assuming responsibil ity for
construction site safety or the contractor's activities; such responsibility
is not being implied and should not be inferred.

Excavat i ons

Shallow excavations into the existing material should be reasonably
stable for short periods of exposure. However, it is noted that provjsions
for shoring and bracing of deep excavations are required by 0SHA and other
building codes.
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The contractor js sole'ly responsible for designing and constructing
stable, temporary excavations and should shore, s1ope, or bench the sides of
the excavations as required to maintain stabjlity of both the excavation sides

and bottom. AI'l excavations should comply with applicable 'local, state, and

federal safety regu'latjons including the current 0SHA Excavation and Trench

Safety Standards. Constructjon sjte safety genera'lly js the sole

responsjbil ity for the means, methods, and sequencing of construction
operations. l,le are provid'ing this information solely as a service to our

client. Under no circumstances should the 'information provided herein be

interpreted to mean that Professjona'l Service Industries, Inc. js assuming

responsibil'ity for construction site safety or the contractor's act'ivit'ies;
such responsibility is not being implied and should not be inferred.

In no case should slope height, slope inclination, or excavation

depth, including utiljty trench excavation depth, exceed those specified in
local, state, and federal safety regulations. Specifically, the current 0SHA

Health and Safety Standards for Excavations, 29 CFR Part 1926 should be

followed. It js our understanding that these regulations are bejng strictly
enforced and if they are not closely followed, the owner and the contractor
coul d be I 'i abl e for substant i al penal t i es .

The contractor's "respons'ible person, as defjned in 29 CFR Part

1926", should evaluate the soil exposed in the excavations as part of the

contractor's safety procedures. If an excavation, including a trench, js
extended to a depth of more than twenty (20) feet, it will be necessary to

have the side slopes designed by a professional engineer registered in the

state where construction js occurring.

For this site, the overburden sojl encountered in our exp'loration is
a stiff lean to fat clay. This is considered to be a type A soil when

applying the OSHA regulations. OSHA recommends a maximum slope inclination
of three-fourths (0.75) horizontal to one (l) vertical for type A soils.

The soils to be penetrated by the proposed excavat'ion may vary

significant'ly across the site. Our preliminary soil classification js based

so'le1y on the materials encountered in widely spaced exploratory borings. The

l8
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contractor should verify that sjmilar conditions exist throughout the proposed

area of excavation. If different subsurface conditions are encountered at the

time of construction, we recommend that Professional Service Industries, Inc.

be contacted immediate'ly to evaluate the conditions encountered.

Materials removed from the excavation should not be stockpiled
'immedjately adjacent to the excavation, inasmuch as this load may cause a

sudden collapse of the embankment.

Prior to the placing of concrete for the footings, the excavations

should be inspected and approved by the Geotechnical Engineer. This js

espec'ially important where contjnuous footings are excavated with a trench

machine. Where reinforcjng steel is placed 'in the foundations, an inspection

must be maintained to monitor that specified chairs or supports are provided

and that the reinforcing is properly positioned, as specified.

Site Drainaqe

l,later should not be allowed to collect near the foundations or floor
slab area of the structure either during or after construction. Undercut or

excavated areas should be sloped toward one corner to facilitate removal of

any collected rainwater, groundwater, or surface runoff. AII grades should

be sloped away from the build'ing and surface drainage should be collected and

discharge such that water js not perm'itted to infjltrate the backfill of the

foundat i on .

GENERAL COMMENTS

I'lhen the plans and specifications are more complete or if significant
changes are made in the character or location of the proposed structure, a

consultation should be arranged to rev'iew them with respect to the prevailing

soil conditions. At that time, it may be necessary to submit supplementary

recommendat i on s .

It is recommended that the services of our qualified Geotechnical

Engineer be engaged to test and evaluate the soils in the footing excavat'ions

prior to concreting in order to verify that the bearing soils are consistent

with those encountered by the borings.

l9
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Mon'itoring and testing should also be performed by PSI personnel to

verify that suitable materials are used for controlled fil'ls and that they are

properly placed and compacted.

All sheet'ing, shoring, and bracjng of trenches, pits and excavations

should be made the responsibility of the contractor and should comply wjth all
current and applicable local, state and federal safety codes, regu'lat'ions and

practices, including the Occupational Safety and Hea'lth Administration.

20
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Professional Service lndustries, lnc.
RECORD OF SUBSURFACE EXPLORATION

Boring: 1

Project Name

Site:

PROPOSED NEW COVENANT Date of Boring : FEBRUARY 1, 1,996

ProjeclNo: 172-65015

REMARKS

3*

4*

LINCOLN NEBRASKA

I

I

-

i

EIID OF BORING AT ]-5.5'
NO GROUNDWATER ENCOUNTERED

* t DEFORMATION AT FAILURE

fE.
DEPTH

SAMPLE N CLASS
Qu
tsf

Qp
tsf

6d
N

Mc
Yo % SATDESCRIPTION

SURFACE

DARK GREY TOPSOIL
1-AULIGHT GREY AND GREY LEAN CLAY

Z- J LREDDISH BROWN AI{D GREY SA}IDY LEAN
CLAY, LOVELAIID LOESS

3-SS
REDDISH BROWN AI\TD TA}T SANDY LEAN
CLAY, LOVEI,AIID LOESS

4-ST
YELLOW BROWN A}ID GREY SA}IDY LEAN
TO FAT CLAY, TILL

CL

CL

CL

CL-CH

CL-CH

1.1

2 3 4.5+

3.25

4.0

4.5+

90

106

L9

18

20

t-5

24 78

8'710

l_5

5

5-SS

15

24

LTGHT GREY BROWN AIVD GREY SANDY
LEA}I TO FAT CLAY, TILL

.

20

25

30

35

40

45

50

23



Professional Service lndustries, lnc.
RECORD OF SUBSURFAGE EXPLORATION

Bonng: )

- Project Name: PROPOSED NEW COVENATiTT Dateof Boring: FEBRUARY 1. 1995

Project No: 172-55015

4*

4*

Site: LINCOIN, NEBRASKA

l-i
l

-

I

I

--..1
I

l

I

I

I
I

---.1

l

l

l:
)

:

I

-l

I

DESCRIPTION
DEPTH

fr. SAMPLE N CI-ASS
QU
tsf

Qp
tst

6d
Pcl

Mc
% % SAT REMARKS

SURFACE

5

10

15

2t

18

CL

CL

CL

CL-CH

L.7

1.0

3.75

3.0

3.5

4.5

102

104

22

2A

22

25

2L

o,

95

6 '' TOPSOIL

GREY BROWN LEAN CLAY,

_LOITELAND LOESS

1- CL

2-SS

J-D1

4-SS

LIGHT GREY BROWN A}ID GREY SANDY
LEAN TO FAT CLAY, TILL

5-ST

END OF BORING AT 15.5'
NO GROU}TDWATER ENCOUNTERED

* ? DEFORMATION AT FAILITRE 20

25

30

35

40

45

50

24



Professional Service lndustries, lnc.
RECORD OF SUBSURFACE EXPLORATION

Boring: 3

Project Name: PROPOSED NEW COVENAI{T CHURCH Date of Boring: FEBRUARY 1, ].996

Project No: 172-550t5Site: LINCOLN, NEBRASKA

REMARKS

--
--J

I

1

-.1

l

-.
I

I

I

I

I

--'l

I

-l

--:

DESCRIPTION
OEPTH

fr SAMPLE N CLASS
ou
tsf

op
tsf

6d
pcf

Mc
% % SAT

SURFACE

5

10

CL-ML

CL-ML

CL-CH

CL-CH 1.5

4.5

,(

1.5

113

t07

19

13

23

18

77

87

5" TOPSOIL
_BROWN LEAN CLAY TO SILT, AIT LOESS 1-AU

GREY BROWN SA}TDY LEA}I TO FAT CLAY,
TILL

2-ST

YELLOW BROWN SLIGHTLY SAI{DY LEA}I
TO FAT CLAY, TILL 3-SS

4-ST

15

20

25

30

35

40

45

50

25

_END 
OF BORTNG AT 10.5'

-NO 
GROUNDWATER ENCOUNTERED

* ? DEFORMATION AT FAILURE



Professional Service lndustries, lnc.
RECORD OF SUBSURFACE EXPLORATION

Boring: 4

Prolect Name: PROPOSED NEW COVENA}flT Date of Boring: IiEBRUARY 1, L996

ProjectNo: 172-65015Site LINCOLN, NEBRASKA

REMARKS

4*

I

l

I

J
i-
I

I

-.]
I

l

--l
I

I

I

l)
i

i

-J
l

I

I

I

:

I

--1

DESCRIPTION fr
DEPTH

SAMPLE N CI.ASS
QU
tsf

QP
tsf

6d
pd

M.

"t % SAT

SURFACE

6'I TOPSOIL
_DARK GREY BROWN LEA}I CI,AY, A.I,T LOESS 1-AU

2 -STGREY BROWN SAI{DY LEAI{ TO FAT CI,AY,
TILL

3-SS
LIGHT GREY BROWN A}ID GREY SA}IDY
LEAN TO FAT CLAY, TTLL

r-0

5

+-Jt

18 CL-CH

CL-CH

CL

CL-ML 94 4.25

4.5+

4.5

109

113

18

L7

27

19 95

94

END OF BORING AT 10.5'
NO GROUNDWATER ENCOUNTERED

* I DEFORMATION AT FAILURE 15

20

25

30

35

40

45

50

26



Professional Seruice Industries, lnc.
RECORD OF SUBSURFACE EXPLORATION

Boring: 5

Project NAMC: PROPOSED NEW COVENAMT CIIT'RCH Date of Boring: FEBRUARY 1, L995

Project No: 501Site: LINCOLN, NEBRASKA

4*

15*

DESCRIPTION
DEPTH

fr SAMPLE N
Qu
tsf tsf

6d
pcf

M^
o/^ % SAT REMARKS

SURFACE

5

10

15

15

23

CL

CL-ML

CL-CH

CL-CH

CL-CH

a '7

1.9

3.0

2.5

2.75

3.0

106

105

2L

t7

21_

2t

19

80

98

_DARK GREY BROWN LEAN CLAY,

_AITERED LOESS r_-Au

GREY BROWN SA}IDY LEAN TO FAT CI,AY,
TILL

2 -ST

YELLOW BROI^iN SLIGHTLY SA}IDY LEAN
TO FAT CLAY, TILL 3-SS

-LIGHT 
GREY BROWN AI{D GREY SAI{DY

.LEAIT TO FAT CLAY, TILL 4-ST

5-SS

20

25

30

35

40

45

50

END OF BORING AT 15.5'
NO GROUNDWATER ENCOUNTERED

* ? DEFORIV1ATION AT FAILURE

J
)

!

I-

27
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Professional Service lndustries, lnc.
RECORD OF SUBSURFACE EXPLORATION

Boring: 6

Project Name: PROPOSED NEW COVENAIIT CHURCH Date of Boring: FEBRUARY 1 , 19 95

Project No: L72-650]-5

REMARKS

5*

5*
0 Hour

Site LTNCOLN, NEBRASKA

DESCRIPTION
DEPTH

fr SAMPLE N cl_Ass
QU
lsf

o
P̂

tsf
6d
pcf

M^
v; % SAT

SURFACE

5

10

15

20

JU

18

28

28

35

29

CL

CL-CH

CL-CH

CL-CH

D\.

sc

CL-CH

CL-CH

2.L

0.2

4.5

4.0

4.5

3.0

4.5

4.5

l-0 9

98

18

15

18

2t

a-

27

20

19

93

84

_DARK GREY BROWN LEAI'I CLAY,

_ALTERED LOESS 1-AU

YELLOW BROWN SLIGHTLY SA}IDY LEAN
TO FAT CLAY, TILL

2-SS

LIGHT GREY BROWN A}ID GREY SANDY
LEAN TO FAT CLAY, TILL 3-ST

4-SS

_YELLOW BROWN CLAYEY SAND,

-GLACIAI 5-ST

YELLOW BROWN CLAYEY VERY FINE
SAND, GI,ACIAL

6-SS

LIGHT GREY BROWN AND GREY SA}IDY
LEAN TO FAT CLAY, TILL

7-SS

8-SS

END OF BORING AT 30.5'

* ? DEFORMATION AT FAILIJRE
35

40

45

50

28
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;
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Professional Service lndustries, lnc.
RECORD OF SUBSURFACE EXPLORATION

Boring: 7

Project Name: PROPOS ED NEW COVENA}M Date of Boring: FEBRUARY 1, 199G

5*

Site LINCOLN, NEBRASKA

DESCRIPTION
OEPTH

fr SAMPLE N CI-ASS
Qu
tsf

.)
tsf

6d
pd

M.

"t % SAT REMARKS

SURFACE

5

10

15

20

18

32

CL-ML

CL-ML

CL-CH

CL-CH

CL-CH

CL-CH

2.5

4.5+

4.5+

4.5

4.5

4.5

110

111

15

L7

18

18

20

L7

88

94

GREY BROWN SA}IDY LEAN TO FAT CLAY,
TILL 1-AU

Z-JL

LIGHT GREY BROWN AI{D GREY SANDY
LEA}I TO FAT CI,AY, TILL 3 -SS

4 -ST

s-ss

5-SS

END OF BORING AT 20.5'
NO GROUNDWATER ENCOUNTERED

* t DEFORMATION AT FAILTIRE 25

30

35

40

45

50

29

Project No: L72-65015
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Profegslonal Servlce I ndwUl€8

o.1 o.2 0.3 0.4 0.5

0.6

0.4

0.3

o.1 o.2 0.3 0.4 0.5

1 2 345

2 3 45

10

10

20 25

20 25

0.5OI

d
6
G
!
o

1

Pro!3uro, P, TSF

Boring No.: 5

Sample No.: 4

Depth, ft. 9' to 10*'
Type of Specimen Undi stur d

Diameter, in.
Height, in. 1.0
Overburden Pressure, P9, tsf:

Compression lndex, C6

Liquid Limit:
Plastic Limit:
Specific Gravity:
Dry Density, pcf:

2.65
t06.2

2.5 K26 at e6'

Water Content, %: w6:
Void Ratioi €6:
Saturation, %: so:

20.2 w* 20.6
0.5s8 ei' 0.476
95.0 s,.

Before Test

cm/sec
After Test

X 10-

CONSOLI DATION TEST RE PORT
Proposed New Covenant Church
Li ncol n, Nebraska

PROJECT NAME

PROJECT NO.

172-65015
DATE

2/29/e6
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Prolessional Service lndustries

GENERAL NOTES

SAMPLE IDENTIFICATION

The Unified Soil Classificaton System is used to identify the soil unless othenrise noted.

SOIL PROPERTY SYMBOLS

N: Standard "N' penetration: Blows per foot of a 140 pound hammer falling
30 inches on a2 inch O.D. split-spoon.

Qu: Unconlined compressive strength, TSF.

Qp: Penetrometer value, unconfined compressive strength, TSF.

Mc: Water content, %.

LL: Liquid limit, %.

Pl: Plasticity index, %.

6d: Natural dry density, PCF.

!, Apparent groundwater level at time noted after completion of boring.

DRILLING AND SAMPLING SYMBOLS

Split-Spoon - 1 3/8' 1.D.,2" O.D., except where noted.
Shelby Tube - 3'O.D., except where noted.
Auger Sample.
Diamond Bit.
Carbide Bit.
Washed Sample.

RELATIVE DENSITY AND CONSISTENCY CLASSIFICATION

TERM (NON-COHEStVE sorLS) STANDAR D PENETRATION RES !STANCE

Very Loose
Loose
Medium
Dense
Very Dense

TERM (COHESIVE SOtLS) au - frSF)
Very Soft
Soft
Firm (Medium)
sritf
Very Stitf
Hard

PARTICLE SIZE

SS:
ST:
AU:
DB:
CB:
WS:

o-4
4-10

10-30
30-50

Over 50

0 - 0.25
0.25 - 0.50
0.50 - 1.00
1.00 - 2.00
2.00 - 4.00
4.00+

Boulders
Cobbles
Gravel

8 in.+
8 in.-3 ln.
3 in.-5mm

Coarse Sand
Medium Sand
Fine Sand

5mm-0.6mm
0.6mm-0.2mm
0.2mm-0.074mm

0.074mm-0.005mm
-0.005mm

sitr
Clay

PSr G-100-e (2) 32





Construction Notes

1. Earthwork - Strip allvegitation and topsoil from the area where embankments will be
placed. Do not use debris, rock or frozen material for fill. Provide a Standard Proctor
Density test of the material to be used for embankments, certified by an independent
laboratory. Compact all fill areas to at least 95 % Standard Proctor Density at or up to
4%o over optimum water content.

2. Topdressing - Use stockpiled topsoil to provide at least 4 inches of fertile su,i for
seeding.

3. Fencing - Fence around the lagoon at a distance of six feet from the toe of the slope
using either welded wire or woven wire fnecing four feet in height Provide a gate at least
twelve feet in width to facilitate mowing and maintenance.

4. Posting - Provide one sign on each side of the lagoon attached to the fence ( see detail)

5. Seeding - Seed and mulch the disturbed areas using the same seed mixture as used for
the rest ofthe grounds.

6. Drainage Ditch - Construct a drainage ditch along the west side of the lagoon to
prevent surface water from the rest of the site entering the lagoon ( see typical cross
section A-A) The drainage ditch shall have a tkee foot wide bottom and 3 to 1

sideslopes. Construct the ditch with a one foot depth at the center of the west side of the
lagoon and grade the ditch to drain at a one percent slope to the north and to the south.

7. Prefilling - After permiability testing and acceptance, prefill the lagoon to a depth of
two feet with clear water prior to placing the facility into service.
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UNDISTURBED EARTH

TAMPED BACKFILL OF
U6NNG SOIL, I' ABOVE PIPE

GRANUUR MATTRIAL NO HIGHER
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3,, MIN. Minimum Trench llidths;
Grovity Sewer - lB"
Pressure Pipe - Diometer + 12"
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