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GENERAL:

In accordance with the terms of an agreement dated 26 March
1969, a subsurface 1nvestxgatxon has been conducted at the
site of the proposed Two Ha;n‘Place Complex in Dallas. Texas.
Recommendations concerning the method and extent of testing'
for tﬁe subsurface structure of the Two Main Place Complei,
as related to vertical core borings, horizontal core_borings,
rhe applicatiom of the NX bore-holelcamera,rinclined core
borings, and other exploratory methods deemed necessary by
this office have been made to che-archi;ects and ehgineers;
in writing. dpon approval by‘rhe architect and stluctural
englneers, the necessary 1nvestlgat1ve and exploratory pro-
cedures requxred to conduct the subsurface 1nvesL1gaL10n
_have been accompllshed and are - dlscussed hereln 1n subse—

quent paragraphs.

Specifically, the site is located in downtown Dallas, Texas
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and is bounded by Elm Street, Lamar Street, Griffin Street,
and the western-most portion of Onelnéin Place, along the
east curb line of Griffin Street, between Main Street and

Elm Street.

The purpose of the investigation was to deternine ﬁhe type
of subsurfacé strata present.at'the site and to evaluate
founda;ion conditions by means of laboratory tests, engineering‘
analysis, and geologic evaluations. The results of the in-
vestigation, as reported herein, contain ce;tainréonclusions
regarding'excavatiqn procedureé, refaiﬁing'walls,”rcck
bolting, foundations and improvemehﬁs_to_be erected within
the confines of the proposed complex as well as information
considered pertinent regarding foundation types, loading
intensities, anticipatéd heave ¢Onditions, anticipated
consolidation,. léteral pressures, vertiéal Qail st;bility;:
and recommended additioﬁal studiés considered ‘essential to

the design and construction of the proposed complex.

As the invesﬁigation progressed, data in preliminary'form
was submitted to the owner from time to time and all such
submittals are included or modified in appropriate sections

of this report.

Two separate reports have been issued to the owner during
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the investigétion and are not included herein: one presented
the results of borings drilled to locate an existing sever
tunnel under Commerce Street and the other presented observedi

data obtained during an Earth Anchor Pull Out Test.

'_fosofarlas tho.proposed complex is roiatiyely complicated in
scope and specialized drilling and subsurface exploration
techniques,‘as.well as specialized techniques regarding - - --
geologic and engyineering evaluﬁtioﬁé, wére'otilized'through-
out the investigation, each of these procedures‘is.discussed

in detail in sﬁbseqﬁent‘paragraphs.

In view of the comp. exity ofrthe prOjECt and the large
number of data sheets requlred the Logs. of Borlngs,
‘Location of Boringa, and Benchmark Drawings have been aub-, ' -

mitted as a separate volume.

SUBSURFACE BXPLORATION'

Phase A of the exploratory program prov1ded for the drllling

of inclined, Nx—size core borxngs at selected, strategic
-locations around the perimeter of the proposed excavation.

These inclined core borings} identified as ACB-1l rhrough

ACB~21 were drilled on an angle of approximately 45°,
meésured with respect to the”vertical, and were located

so0 as to provide a maximum of subsurface information

CHQINECAS
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around the perimeter of the project in order to evaluate in

‘detail the subsurface primary sediments present at the boring

locations.

The purpoée.of the inclined core borings drilled around the

’ﬁérimeter of the érdject has been to explore and sample the
foundation rock materials enéoun;ered, or éxpected to be
encountered, outside tﬁe-proposed eicavation limi£s.* fhgse
data were obtained in areas where yerticai'excavation ié
anticipated and both soil and rock retainage systems ?:e
anticipate@'for the protection of aéjaéent streets, struc-

“tures, and other real estate intended for use other. than

the Two Main Place Cdmplex.

Each of the inciined core borings ﬁés pfessure tested by
the insertion of an éxpandable ﬁacker within the boring,l-
below the base:of temporary steél surface casing. Water
waé then injected into the boring, under p;essuré; and

any zone of leakage within thé_primary‘sediménts was de-
lineated by‘éltering the elevﬁtion oE_the expandable'packe:.
. These préssure test data are shown whéré appropriate on

the attached "Logs of Borings"”.

Immediately upon the completion of pressure testing oper-

ations, each boring was throughiy washed and clearied in
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preparatioh for NX bore-hole photography. Each of the bor-
ings was photographed continuously'from'the base of the
temporary surface caéing to the bottom of the hole, utilizing
Republic Engineering andrManufabturing Company, NX Bore-Hoié
Camera, Mbdel 500. Continuous color phétdgraphs were obtained
at minimum depth intervals of tﬁfeé4quartets of aﬁ inch ;thus
providing a ;ontinuous photographic recofd of the primary.
rock strata penetrated. éeologtc and_enginéering,evaluations
- of pfimary materials photoqraphgd By'the bo;e hole camera
-have ‘been compiled into a photographic longf.the bofe hole,
Both photographic data and visual observations from physidal
ihspectioé of the core extracted during core dfilling\ope:*

ations are presénted in the LOgS-of Borings volume of this

report.

All core borings were located in the field by means of a
field survey as to location, elevation, magnetic bearing

as to the direction of the_borihé}‘as'well as the angle of

inclination of the boring. These data are shown where appro-

- priate on the attached "Logs of Borings" and "Location of

Borings".

Phase B of the-exploratbry porg:am provided for the drilling
of a series of NX-size vertical core borings in areas con-

sidered representative of both Tower and Low-Rise portions i

CNGINEEAS
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of the projgct;

Three benchmark complex units were installed in areas con-
sidered critical for wmonitoring the. rebound or heave of the

primary shale formétion dﬁ:inq load removal expected to be

experienced during excavation stages, as well as to monitor
settlement and/or consolidatibn of the‘primaryréhale'forma-
ation during the application df-strﬁctural loads anticipated
~during construction stages of the project. These behchﬁark
complex locations are shown on phe aﬁtached~éheet entitled
“L&cation of Borings". in addition,-a:typicai detail of the
benchmark ;omplex'inétallatiqn is shown on an attached data

sheet.

Vertical-éore Borings Nos. L-1 thrqugh L-8. are logated within
the confines of the proposed:low-rise Plaza aiea while Core
Borings Nos. T-l through T-11 are located so as to be repre-
sentative of the prbposéd high-rise Tower section of the

proposed complex.

Borings Numbered 1 through 9, which are éhown on the'Ldgation
‘of Borings Sheét, were made under é prior agreehent.. The
logs of these boringsAare not presented in this.réport bu;
are shown, where.applicable, on the Geologic Profile Sheets

presented herein.
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All vert1ca1 core borings assigned to the "T Series" and to
the "L Serles were pressure tested in aecordance with cri=-
teria discussed in connection with the angle hole series of
boz*ngs. These: pressure test data are reported where
appropriate on the attached "LOgS‘Of Borlngs“. _

The benchmark comﬁlex borings provided fqr the extraction

of 4-inch diameter core throﬁghout the section of primary:
sediments penetrated to the'deetb of 120 feet, with one such
boring being drilled at each benchmark loeation. The remain-
ing three borlngs at each benchmark 1ocat10n were drilled |
by the wash- boring technlque and each 300- foot deep borlng
(one at each benchmark,locatlon) was subjected to .electrical
resistivityilegging epd,theseielectrical resietivity’curves
for these borings are shown, where eppr0priate,‘on the boring

logs.

Each core ‘boring was drilled by'the rotary process and was

terminated in the firm,'unweathered Eagle Ford Shale forma- f

tion of Cretaceous Age. At each boring location, the entire 1

g

section of the Austin Chalk Limestone formation present was

penetrated. All borings were drilled in areas considered

b ——————

significant to the design and construction of the proposed
complex. In the vertical core borings, undisturbed, typical,

representative samples of the cohesive overburden soils were
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obtained by means of a thin-walled, seamless, Shelby~tube

sampler forced into the soil by means of a rapid thrust

from two balanced hydraulic rams. Represeﬁta;ive disturbed

‘were .obtained by use of a=standard split«spOOQ sampler in_
“connection with the Standard Eenetration Test procedu;es._.
The penetration test procedure utilizes the standard'split-
spoon sampler driven into the noﬁ-cohésive soil by means of
a 140 pound welght falllng freely for a dlstance of 30- |
1nches and the number of blows required for one- -foot of
penetration 1; recorded,_where'approp;Late, on the attached
*Boring Ldgé". Né overburdeh'sampling was attempted on the
inclined or angle core borings. Continuﬁus cores of the
primary sediments encounteréd were obtained, in béth.vertical

. and angle core borings, through the use Of_a-doub1e~tube,

- bottom discharge, NX-size cofing topl.fitted with én appro-

priate cutting bit.

All_soil's$ﬁplés énd selected core samples ofrthe_primary
matérials-encounféted'were field extractéd, identified‘as.
tolboring“number aﬁd depth, preserved ih mo;sture—pfoof
élasﬁic, and packaged for transport to the laboratory for
fufthef‘tests and evaluaﬁions. All core drilling and sample
preservation was under ihe_direct*superyision of an engineer-

ing geologist.

samples of the non-cohesive and granular materials penetrated.
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LABORATORY TESTS:

All soil samples and cores of the primary sediments extracted
from the exploratory core bérings conducted at the sitelwere
éarefully classified and identified iﬂ the field by qualified
_engineering geOIOgists;_ in additiOn,Athcsé s;mpies have beén
evaluated and have been identified and classified in more
detail in the‘laboratory.»'All soil sampleé have Leen ciaSsi-
fied in accordance with the Unified Systen of Soils ClaSSifi-
: cation (Casagrandc) as shown on the attached sheet entitled
"Key to ClaSSLfipatiop As Used On Logg".. Primary sediments
encountered have been idehtiﬁiea and deséribed in accordénée

with standard geologic nomenclature.

-Ih-or&er to.aid_in'the evaluaﬁions of sgil materiais-pre-
;ent.at ghe site, a Se;iés of Mechanical Anaiysés and -200
mesh Sieve Aﬁalyses have been conducted on §e1ected; re-
presentati&e,.gfanular ﬁaterials éncountered.by thé subsur-
face exploration brocedhres.' In addition, a series of Unit
Dry Weight and Moisture Content determinations have been
conducted on cohesive soils penetrated by the core borings‘
located neér the aﬁticipa%ed perimeter of the proposed-

excavation.

The shearing resistance of primary sediments encountered at

an elevation believed to be compatible with the base of the

ENGINEERS
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proposed excavation has been investigated by a long term,
Direct Shear, test procedure. The results of this strength

determination may be seen on an attached data sheet.

In addition, the long term consolidatioﬁ characteristics

of the prinary Eagle Eo;d Shale formation.héve.been investi-
gated by a series of Time~Consolidation tests. Thése test
‘data are graphicélly reported herein as Tiﬁe Raté of Con-

solidation and Pressure vs Void Ratio curves.

Strengthrp;operties of'the.prihary sediﬁeﬁﬁs encounte?ed at
the sitelhave been investig#:ed by a:seriés 6: Unconfined
Compression tests wherein an éxial load iépappliéé to a
lateraily unsupported, cylindtical, sample until failure
occurs within the sample. These test data are reported:

on appropriate summary sheets attached hereto. 1In addition,

a series of Confined Compression tests have been conducted

in order to determine the Modulus of Elaéticity of antiéipated
found;ng material throughout;thé proposed project. These
determihationS'wére'conduc£ed as anfihed Cémpressioh ﬁests,
utilizing representative .core sampiés and a confining pressure

approximately equlvalent to overburden pressures.

A series of Double-Rihg Shear tests were performed on repre-

sentative samples extracted from core borings in areas which

ENGINEENS
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will be stressed dufing the excavétloh of-the verticai'wall
section of the proposed complex an& near thé approximate
base of the anticipated excavation. ffhé ;eéults of these
ﬁouble4Ring_Shear Lests are showQ, in summary form, and
provide ddtJ conceralng shearing Strehﬁth ot the pfimary
sédiments in a horizontal direction,-essentialiy parallel

to the.beddtng planes.

A series of Brazil Tension'tesﬁs,weu; conducted in ordéf to
provide data concernlng the tgnéion sprcngth of pfimary
sediments in directions both parallel to and at aﬁ_ihclina-
tion to t;e normal bedding planes ofrnhé érimary sediments
énbounteféd at the site. These tests ihvolQe comp;éséiohal

loading in a directicn. parallel to the diameter of selected

core samples from both vertical and angle core borings.

Ldné term deformation and shear peéts have been conducted
on selécted_samples extracted from the Edgle Ford Shale .
'materigls pehetrated below the base of Fhe anticipated
excavation. These'tgsts.pfovide data rélativé td shearing
resistance paréilel to the-beddind planes, subsequent to

long. term loading normal to the bedding planes.

All laboratory test data have been summarized and are attached

hereto on approupriate sheets.
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SUBSURFACE CONDITIONS:

Based on data anlldbLL from the- exploratory core borlngs
conductud at the site, the OVurburdLn mat;rlala presant range
in thlckness from apprcxlmapely ;B—Eee + to as much as approx—
imately Eﬁﬂfect, thfuughout Lhe project area. lhubc materlals
are larﬁely alluvial in nature, having been déposxted‘by the
Trini£y River and its tributaries during some previous geologic
era,' There was encountered, howe§eﬁ, cons;derable quantities
of man-made fill, pé:ticularly in the upper'ﬂ to 12 feet of
materials pene;rated. This man—made fill is believed to

be a residye_of buildiné'demolition and subseduent basément
filling,‘accomplished'during recent years. For the most part,
the natural soil materials penetrated range'ﬁrém‘clay,.to

sandy clay, to clayey sand, to sand and Qravel, to gravel.

Immediately underlyinyg the alluvial overburden materials,
each of the core_borings encountered the éhalky limestone
1dent1f1ed herein as the Austln Chalk Limestone formation

of Cretaceous Age. Typlbally, and in its unu;athered state,
the.Austin‘Chalk Limestone f0rmat}on is a dense, well indur-
ated, fossilife erous, chalky limesténe which is'considered

an idea}.founding madium for structural loéds. Throughout
the project area, the uppermoét iayers dt thé Austin Chalk
Limestone, ranging. in tﬁicknesé from a few inches td as

much as 2 or 3 feet are tan in color, having experienced

12_
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dlfferentldl weatherlng in the Eorm ot ltabhinq Commonly
assocxated with this weuthered layer of the Austin Chalk
'numergus thin clay seamns and numerous 1roun stained fractures
are presént. AsS may be nétéd on the attéched boring logs,
(boch physical dLhallleun 1ogs ‘and phututhphlg Log ) there

is as"'clatnd with tle Austin Chalk LIMLbLUH . A gonblderable
number of tractures, some ot which are open and sume of whlch
have been healed by szcondary minerallzqtldn'ln the form

of calcite deposition.

Near the base of the Austin Chalk Limesﬁohe rorﬁation, the
exploratory core burlHQb penetrated the daLk glay, inghtly
arenaceous, bhaly, transition zone of the Austln Chalk Forma-
tion. The thickness of this ;rgnSLtlon zone, at the pro;eqt

area, is in the range of 5 to 10 feet.

Immediately underlyinyg the transition zone of the Austin Chalk

Limestone, each of ihe core borings encountered the gray,

thinly lam;nated, firm, fossiliferous, compact, clayey shale
of the'Eagle ford‘éhale-foramtion'of Cretaceous Age. For
thé most paft, the qule Ford Shale stratd are a relatlvely‘
uniform marine depusit. nowever, it bhould bu noted that
in each of the "I Series" borings the drill pénetrated‘a

relatively unitorm shaly sandstone ot approximately 5~-faet

in thickness (se¢e¢ attached "Logs of Borings"}).
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The attached JGeolugic rrofile Seétidns" havé'been prepared

by intersnlation between bérings solasfto repfesent the
typical stratuyraphile reJaLionﬁhlp of materials encountered

h).( t'.hé vertical core !.)c;a.'iln«).:s;_. The . nppetmo:. ]al;‘,f;‘.:lj'SE of the’
Austin Chalk FuumJLjﬁﬁ wete encounlerad at ielatively UHifofm
elevations whiic Lhe uppeumost.poct;un v e Auttin Chalk
transition-zone_ls somewhat uﬁdulatOLy 16 Datuce as a‘.
result:of depositional characteristics. The Lase of the
Austin Chdik transition zone and the'ubpermust layers of

the underlying Fagle Ford Shale formétion represent a fegiénal
uﬁconformify'due.to erosional précesses.ot the geoloéic past.
However,'based on data accumulated throughout this exploratdry
prograin, the uppermost contact of thé Fagle Ford Shale Qas
éncounteréd at relativelyrﬁnifozm elgﬁa;ions with only minor

erosional uncontormity features being noted. As may be seen

from the attached "Gesologic-Profile Secticns", the primary
sediments of Crataceous Age encountered at the project site
are dipping gently to the east and to the souath, toward the

Gulf of Mexico.

-

Inasmuch as the clayey shale of the Eagte Fovd Formation

of Cretaceous Age was encountered at elcvations ranging

from approximately 360 M3L to 370 MSL, it 1s anticipated
that the reuuired excavation for the project will terminate

at, or very necar, tha contact of the Austin Chalk transition

———— — S iMGINEERS
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zone and the ﬁppermost layers of the'Eagle'Ford Shale fdrma—_
tion. Since a ﬁajor erosional ﬁnconformity is known to exist
between the basal units of the Austin Chalk Limestone and

the uppermost units of the Eagle Ford Shalg;'ﬁithin the

Dallas area; minot changes in the‘elevatiQn:pf the top of

égalg may be expected. 'ThelérosiOnal unconforﬁity, in connect-
ion with verticalzdisplacement from minor féulténg--which is
known to have occurred within the-geologic ﬁasﬁ and is-pre-
lsent within the immediate area within the proposed.cgmpléx,

is responsible for the regional irrggularity 6f.the upper—.

most surface of the Eagle Ford Shale.

It is anticipated that the excavation for the proposed com-
plex will expose a considerable number of minor faults and/or
joints within the Austin Chalk: Limestone formation, and per-

haps within the Eagle Ford Shale formation.

As previously mentioned, small gfaVity br normal faults, as
well as some reverse faults-ére known,towexis: within the
project area and are éﬁite common within tﬁe Aﬁétin Chalk
Limestone section.. Whilé tﬁesé faults are often zones of
weakness they are, for the most part, minor and their full
extent and 1oc§tion can not be totally and completely analyzed
from subsurface exploration ih advanée of actual exposure

or additional access for exploration. Thus, additional data

ENGINEERS
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regarding the extent and location of minor faulting or jeinting
must be obtained during the excavation.operations utiliziﬁg
adequate geologic mapping and a more extensive use of the

NX bore hole camera technique during future subsurface explor-
atlon operations as the excavatlon progressas downward; Thus,
a comblnatlon of both subsurface mapplng technlques and
”addltlonal subsurface exploratlon must be- utlllzed 1n delin-
.eatlng potential eructural defects within the Austln Chalk

Limestone section.

_FOUNDATION STUDIES:

Inasmuch as required excavation=is anticipated to encounter
the lowermost‘layers of the Austin Chalk transition zone

or the uppermost iayers of Eagle Fora Shale;ithrdughout |
the project area, it is anticipated that all sttuctural
foundations (exclusive of sheeting and shoring systems).will

be founded on or within the_Eagle Ford Shale formation of

Cretaceous Age.

Data ebtained from this subsutface exploration proétam inps-
dlcate that the Eagle Ford Shale formation is present ‘through-
out the project area in a thickness in excess of 250-feet. A
In addltlon, laboratory test data in the nature of Modulus

of Elast1c1ty determinations indicate that the Eagle Ford

Shale will react elastically within the range of anticipated

ENGINEERS
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‘struotural loading. Thus, equations based-on the Theory

of Elasticity have been-utilised in studies to'determine

" the allowable bear;ng capacity for ant1c1pated foundatlons.
The ahearlng reslstance of the Eagle Ford Shale has been
taken as one-half of the unconfined compressive strength as
determined.inlthe laboratory, a safety factor of three or
ﬁore,-cnnsiderations'of differential mo#ement,*and-assuming
no ovetburden pressure as a result of basehent excavation,
the allowable unit bearing capecities for end bearing‘stress
‘transfer within or on the Eagle Ford Shale formation have
been determined for Eoth mat and spread footing configurations.
The adopted unit load intensity'for mat founaations is 95.0
psi (6.84 tons per squsre foot) and 128.5 psi'(é.zs tons per

square foot) for spread footing;foundatiohs.

It is anticipated that a coobination foundation system

COnSLStlng of both mat foundatlons and spread footlng foun-
datlons w1ll be ut;lized to support the proposed structure.
Accordingly, detalled theoretxcal evaluations of bcth heave

and settlement have been made.

Studies were made of the probable vertical movements of a
combination mat and spread footing.foundation‘system_as pro-
~posed by the Architects and Engineers in Decembexr of 1969

and continuing in the early portion of 1970. In essence,

ENGINELHS Ty ci
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this toundation system would be constructed at a generalized

depth of 65-feect below the existing ground surface and all
foundaticn membars would be supported by the Bagle Ford
Shale forwatien.

[—

For ghe setclement stuay usimyg the Elastic Tﬂeory, it was
assumed that a uanotm depth encavation waw in place and
that a;l-loads would bea appiied at two unit pressures; all
large mat type fguudatlons would be uh1fQ¢mly ivaded at a
unit preééure ot 95 pounds per square 1ngh.and'diljspread
footings would be‘uniformly loaded at a unitform preséuré
of 128.5 éounds-pgr square"lnch. It was further assumed
that the Eaygle F&xd Shale was elastlc,ihomogeneoﬁs, bounded
by a blané surface, and semi-;nfinitg in depth. Pressure
profiles under selected poihts wete'de;erm1ned by means of
the Boussinesq Equaﬁlon. Deflection reédlt;ng trom these
pressures and from pressures of adjacent and 1nt1uéncing‘
footings would be pcOportiqnai to stress in terms of the

Modulus of Elasticity.

The ;esu;ts of this study azé shown in plan view Qﬁ‘the
attached Sheet-Né. 1 and in an East-Wesl section through
the'South'quer area by Sheeﬁ No. 2. These studies assumed
that the'fdundation mat, and all spread rootings, were

rigid elements and that the Modulus of filasticity ©f the

R
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.anlé Ford Shale L.Oul(,l L!c. taken as 3*3 700 puuu(]*: p:r square

lnch.

Bstimates of vectical movement of the base ot. the excava-

‘tion resulting from the removal of scme 65~Leet oF material

were made Bv weans Gb a finite eiement anaiysisuwith'e}ef
ments ot thée aesh extendinq some-750~reet in a.Ldtefal
directien f;cm the center line of tﬁe excavation (app:ox-
imatei& tain Street) and some 450 feet below the surface
of tﬁe'existing ground. For the finite elenent analysxs,

a membrane type of soil retalnlng‘wall (zero strength)

was imposed along the line of all vertical cuts above the
primary ferﬁation. Thus, the indicated derlectiehe‘in'the
overburden ﬁaterial'ere those for eoe]ateral eﬁpport of
tﬁe scil. For thc finite element analySLS,‘materLal pro-
pertles were then as are summarlzed on the attached Sheet
FE-3. dated February 1970 and consist oﬁ overburden soils
with a Medulus of 2,700 psi, the Austin Chalk with a Modulus
of Blasticity ot 250;000_psi and the Eagle Ford Shale w;éh_

a Modulﬁs_df Elesticity of 38,700 psa.

The coeftic1eﬁt'K, “Coetficient or Lateral Eacth Pressure"
was taken as 1.0 for the Austln Chalk formation rfor an
initial ‘study and then taken as 0.0 for a second scudy,

thus providing a brac¢ket of the probable value.
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The fesulting lateral.aﬁd vertical movuﬁcnts pﬁ-thg ground,
as determined by Lhc Llnlte Llamcnr analysis, are graphically
presented on_bheet FE-j fur @ach condition studied. The
maximum vertical hgave in rhe center of the excavation amounts
to G.27 fgét and this numerical value is udnsideryd verified
by previous bhysiual ié;suréments of reboﬁnd act the siﬁe

of the existing One Main slace Building.

An identical study was wmade ror an excavatioh depth of 60~
feet rather than 65~ fpet and ctha re3ulta of: thc heave or
rebound resultlng t;om the excavation are granhlcally shown

"on Sheet FE 1 ddtbd F<erury 1970.

_ Bulldlng loads were applied at the base of the excavatlon
in accordance w1th a footing plan as shown on Sheet 17
The net déflections resulting from ﬁhe combined heave and
séttlemeﬁt are sﬁown by the dashed line labeled “Net
'Deflection FrﬁmHExcantidn.Rébﬁund and Building Loads As
Shown" on Sheet.FE—l dated February 1970. This nLt daflection
curve has been determlngd under the assumption thdt ail
applled‘loads, both on the mat and on the spnead tootings,

.were applied to rigid tootings.

A similar‘stddy was made wherein the applied loads to the

——— —— T UNGINGERS T —
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footings were assumed to be applied to fovuings that were
first truly flexible and secondly truly rigad; the results
of the net duilcction studies ace shown graphically on

the attachud-ﬁhuuL(PH"S dated Februgfy L1970,

Again usiﬁq.thé finite element method or aﬂal?glﬁ,-shear
strgééus 1n all forwmations ware dEtermined'rur dan e%cévation
65-feet 1n depth with uertiCuL perlmeter'walis andiﬁontours
of maximﬁm'shéan-st;ess‘até ﬁEGSentea'on Shest FE-4 dated

Februq:y_1970;

Shéar_stresses wWare dutetmined aftér appllcdtloh of bgild—
1ng lToads fur il UYCanFlJn 00~ :e&t in dguth as: shown on
Sheet FE-6 dated 27 March 1970 whcre all Joada were appl1ed
to flexible foot1ngs. A:sxmllar study was then_made.where
all loads were applxed'tb‘a rigid footihq‘ Contqurs.of.
maximuin shear stresses Iq: thc latey case are shown in

detall on Sheet FE- -7 d;ted 27 March 1970.

The study of maximum shear stresses indicatas an increase
in shear stress 1n the tagle Ford Formatiun ncac the cocner

of the excavation for the 65-fuot depth case 1o this magnitude

of 4 tons per square foot resuluing troin the excavation. The
increase in shear stress results 1n a total stress, in the

shale, of the approximate maanitude or the ultimate shearing

[N IK 1Y o




ot CELOGIST 3 m— memm i —te . o —

MASON-JCHNSTON & ASSOCIATES, INC. PALLAS, TEXAS

resistance of the rformatiun when tested p%naliel to the’

bedding'plaues. Atter'appllcatién of burlding loads,

the magnitude_dﬁ-the shear decreases to a towar value and
indicgtes the dééi;db1l;uy, Or necesslty, ot loading the

near-perimeter fouting acea a8 S0Un as practical.

PROTECTION OF EXPOSED CUYS:

The Eaglé'Fofd.Shale formation and Austin Chalk trans;;ibn
zone (which contains numézous shale bands-and abérlles the
compacﬁ‘clayey-shale formation) are Qoth subject fc rapid
weathéringhupdn exposure to dtmospher;c condrtions. &s a
result; it is reconmended that all open cuts, either vertical
Qr'horizontal,-which axpuse the‘Eagle Ford Shéle and/or
the Austin Chalk transition zone, be covered with a pro-
tectiﬁe coéting w;thin & éerxod of not more than two of
three hours éfter the cut has been made. If the exposure
of these strata is allcwed tu‘éanrnue toc.Longér periods
of time, the .exposed sur Face ot the.shaly'uﬁlts will dry,
crack, and seéarate-alung:bedaing planes, crumble and
disintergréte.faéidly. it is-thérefore_lmperatlve that
-protection‘of‘fhe shale and/or transiticn zone be accum-
-pllshed,‘at'all times,'in order bo prevent uldte exposure
to the elements. The strata wmay be ptotcctéd elﬁh:r by
-the.application of lean ééncxute 1n the naetures oL i thin

seal slab or by the application of asphcliic coating.
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The subsurface exploration indlcgtes_the praesence df free
ground Qatét at fhé Site. Tﬁis water 1s present, tor the 
most part, in Lho uVﬁrhurdgn system and 13 undoubledly pre-
sent in.‘of alung, certarn structural detects within Lthe
ﬁrimary sediments. It 1s tﬂe:atore 1mputativc that an
under-floor dréinagé system be constructed under all-base-
ment floors and that this dralnage sgsteﬁ*he connected to

‘a positive sump-pump Ln orde; to prevent an exceSsrve'Luild
up of hydrostatic pressuces. Iﬁ adciivion, 1t 1s'xe¢omménded”
that the basemént walls be p;otectéd trowm hydrostatic press-
ures by hﬁrizontal drains  (drilled into the‘unéxcavgted
perimeter wélls}, latecat d;éihs (bétﬁéen the basement

walls and the éxgavation tace), as well as vertical d;ainsA
(between the basement walls and the excavétion'face), %ll

inter~connected to a positive sump-pump.

The above mentioned lateral and vertical drains may be con-

'structed in the nature of laterally connected chimneys and

‘constructed of material suchias crush;d lLimestune which
will not deterivrate with age and will provide £vac and
:apid‘drainage for grﬁund wqtur.'nauklllf Qutwucn the base-
S : : o
ment walls and the cut face of the excavaticn should consist

of free draining granular material and should b placed in

horizontal layers and compacted so as Lo pravaent arching

- - p - u"__—"‘-'-"'-"’!lli---'[.l L et o Y e —
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and futuferséttlement. It is recommended that nominal 3-
inch diameter drain ﬁolés be drilled a#‘levels'more'fuliy
described in the Eicavatioh éectipn of thls'report, around
the perimeter of the entire cohplex in Srder'that Qertical
and nearfvertical joint sSystems whibh are capable of trans-
‘mitting water may Be dﬁained, thereby redubing lateral

nressures of the excavation faces.

EXCAVATION:

Information currently available to this office indicates
that the,projeét area will be egqavatéd to a depth of
approximately 60-fecet below the existing ground surface.
It is further énticipated that £he excayation will_exteﬁd 
approximately_to propgriy lines, and that vertical cuts
ﬁill be required.. Materials that will be penetrated by
the'excavafion_COhsist largeiy of the overburden soils
ranging from approximately'23-fee£ to approximately 28-
feet in thickness, ahd tﬁe primary_Auétin Chalk Liméétone
formation dhiqh Qili extend to depths of appfoximately

l58 fq GShféet belowifhe existing grognd surface. It is
probable that the excavation will,eprse primary sediments

of the Eagle Ford Shale formation in certain areas.

A wall retainége system will be required in order to secure

ENGINEERS
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overburden materials and adjacent streets. Several wail

- retainage syétems may be.entire;y_suitable; lcaver,
it is anticipated that the more.or lesS conventicnal system,
nreviouslyv used in the Dalias_area, will be consiﬁﬂfed,
This ﬁystem may éonsiétAof drilled-in, cﬁnérete shrfts

fécting as an énéﬁofeﬁ bulkhead,‘or as a fuil‘cantilever
wall. Latarallpréééures‘tpat will be developed by the .
6verburden soils méy be takeir as an‘eqqivaiént_flﬁid-ptess—
ufe ofl45 pounds ‘per cubic foétf To this value éhquld'be
added the surcharég_loads'fxom stfeets,_;djaéent stfuctﬁres,
const;uction_equiﬁméﬁtror.§u§pliés, and so forth, as may
be applic;ble. This eqpiﬁaleht fluid pressure includés

'a requirement that a free drainage,System,_as discﬁssed
previously, will befprovidéd in order that ho hydiostatiq
pressure will bé present Qithin the svils, on the soil side

of the.retaining wall system.

~ ShoulA consideration he given to the use of a tension

tie-back system, anchored within the limestone section, a

cross~bed shear férce will be de#eloped within the ;iméé
stone. The avefaée strength of‘the,limestone in cross;bed
shear has boen determined in the laboratory, and was'foﬁhq
to be 17.5 tons per square foot. Utilzing a safety factor
of five, the allowable shear becomes 3.5 tons per squa;Q
foot. Tension tie-back systems Qrouted inﬁo the rock shonld

not exceed this unit value in anchorage length.

ENGINEERS
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For_phe most part, vertical cuts into and slightiy through

the limestone sectcion 1tself, to depths anticipated for

this project, will be stable with.an adaquaté sarety factor,
provided no defects are Qreseht within the limestone. However,
such défeéts-axe'known_to be present in the form of joints,
shear planes, and mino; tault plénesf Gnound;water 1s also
presenﬁ at the sitd. ‘Thus, thé adopted retainage éystem

must be‘investigated.for stability.byithe use of a free body
force diagram, assuming the preseﬂ;e of_a water filled, neéi-
vertical defectrat'various.locafiops behind the rock-cut

-face, inélgding_thé end point of anfrtensidn tie-back or
 rock boltléystem, .The presencé of these known ‘and poteﬁﬁial
ldefects has bgeﬁ establisﬂgd-by‘the use of the inclined core
boringé and-subsequeht-NX Bore Hqie photography, as delineated
on the a;tached "Logs of Borings", “Geological Analfsis_of
Bore Hole Photography", and as shown on the attached sheet

entitled "Plan View of Geologic Features from Borehole Photo-

graphy".

Careful analysis of the "Logs of Borings” and the results

of the bore hole photogréphy as éhdwn on Sﬁeet BP-1, iﬁdicate
that several of the observed géolégic derects within the
areas explored‘méy affect the.stabillty of the anticipated
"vertical excavdtion tace. -These areas and features are

indicated in red on Sheet BP-l. Areas of particular concern

ENGINELHS
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include the entire north (Elm Street) face of the proposed

[ SEOLOGISTS

excavation; the west (Lamar Street) face near the inter-
section of Lamar and Elm Streets; the west (Lamar Street)
face from Main Street to Commerce Street; and gntire section

of the excavation along Commerce Street.

A rock wall stability analysis:has been’éondgcfea ntiliéing
a free-body diagram and data ob;aingd during this investi-
gation. The freé body diagta? attachéd illusfrates the
effect that the presenée of an open defect in the‘pfimary
formationimay have on wall stsbility. The hofigontal-dis-_
tance "L; represents the distance from the cut face to the
location of a defect.that is open.  The analyéis.was made
assuming that'the defect was water fil;ed; having gained

' access to water at the top of the primary formation or
at a depth below the existing ground surface, d;, by rainfall

or other sources.

The numerical values for the gquantities "L", "e", "p' ",

"p" " were determined by means of a computer analysis. The

attached tabulation indicates that the critical value of

"L" is 40.8 feet. This is the minimum value of "L" re-
quired to prevent uplift, or conversly, to pro&ide a com~ {
pressive force "p" ". Thus, for conditions ‘illustrated by

the free body diagram, no vertical cut can be made until
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_the rock mass behind the cut face can be adequatély tied
so as to perform as a true block of a minimum width of

4l*feet_fqr this depth of egc&vation.

Since the results of the bore hole phgtog:aphy program
~give anAinéight into the defects of the fdrmatidn, and
"reveal-insitu conditiohs at the poiht éampled, it is re-
commended that'rock—bolts dr tié—backs bé prOpoftioﬁed to
resist the‘applied stresses iliﬁstrﬁted'by thé.free bddy
diagram aﬁa thatfthe_gpacing'of“such andhorégé be planned
initially on abhorizontal spacing not greater than 1d—fegt
on center_and on a vertical spacing not gréater than 20-

feet on center.

In view of the neceséi;y.to providé positive drainage

from the'unexCavéted rock mass around the perimeter of

the vertic;l excavation, it is reco@mended that a series
of horizontal core borings, on approximately 100-foot |
centers;_be drilled in the vertical, exposed excavation
face of tﬁé primary sedimgnté_as_the excavation'progresses
downward. These borings should be in stages; 'tha£ is,
stage one should be drilléd when the excavation reaches

a depth, into fock; of apprbximately l2-feet and each sub-
sequent stage should be drilled at excavation depth incre-
ments not to éxceed 15-feet. These borings should extend

horizontally a minimum distance of 50-feet, should be pressti

EMGINEERS
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tested and subjected to bore hole photography. .Each boring
can thus serve as a multiple purpose boring by providiﬁg
for the extraction of rock core, pressure test data,'bere

" hole. photographic data, and the'installatiOn of permaﬁent:

horizontal drains.

Such additional datd may serve to augment crlcerla set forth

herein or p:ovxde data necessary to permit field modiflcatxons

T .

of the pro;ected_rock wall anchorage.

Based on data eurrehtly evailable,'all rock wall anchorage

should penetrate and be anchored at a dlstance greater than
§l-feet from the ‘cut face with the anchorage distance belng
determlned by the recommended allowable pullout crossbed

shear resistance provided herein.

INSPECTION OF ROCK CUT DURiNG EXCAVATION:

Local faulting is knbwﬁ te have occurred throughout the Apstin'
Chalk Limestoge Section-and indeed within the Dallds, Texee
area. It is therefore eonsidered essential that the services
of a '‘qualified engineering geologist or foundation engineer
.be'acquired during'thefperiod of excavation and foundation
installatiop,in drder'to verify the soundness of exposed
excavation faces and conduct additionel e#pleratloﬁ includindg

bore hole photography as previously described. In addition,

ENGINE ENS morm sty = =30
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pfdvisions should be‘made for monitoring the performahce
of.adjacent strﬁctures_ahd/or streets as well as wall faces
during ekcavation and construction. Such monitoring should
commence prior to any éxcavation withiq the projecﬁ. The
entife excavated area which exposes-the,primary_sgdiments
shduld be mapped in‘détéil,‘insofar as geologic mapping

' is concérned, during the excavation and foundation installa-
tion ogerations. | |
In éddition, detailed mcnitoring should be'accomplishéd on
all benchmark installations currently installed at the pro-

ject area.

Mason-Johnston & Assoc., Inc.

12 June 1970
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MASON JORNYTON 4 ASIOCIATES, NG DALLAS, TExas

[——— .o TS

Project: 2952 /69
Date:8 July 1969
Elevation: 428. 4!

Depth, ft.
30.0
32.5
32.6
32.8
32.9
33.0
33.3
33. 4

36.0

52.8

53. 4

57.5

62.5

63.7

Flev.,
407.
405,
405.
405,
405.
405,
404.

404.

402.

391.

390.

387.

387.

384.

383.
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GEOLOGIC ANALYSIS
BORE-HOLE PHOTOGRAPHY
FOR

TWO MAIN Pl ACLE

DAL.LAS, TEXAS _ -
I..ocatmn.: Sec Plun -~ Boring Nu.: ACB-3
Orientation: 4500 ofl VerticallyPe: Angle Cure
Azimuth: 14.4°00" {Magnctic} Total Depth:gg 0!

Photographed Section:30, 0'- 86. 5'

ft. Description of Feature .

Start Phutography

Bottom of Surface Casing: Limestone, tan and

gray shightly weathered (Austin Chalk)

Fracture: QOpen to 12"
Strike: 62%; dip 67° NW

Fracture: Hairline, tight, iron stained
Strike: 64°%; dip 35° NW

Fracture; Hairline tu uggn tﬁ some calcite

filling, iron-stained )
Sirike: 71°; dip 17° SE

‘Limestone, gray, uawuatheved (Austin Chalk)

Fracture: Hairline to 14", calcite filled, tigm

Strike: 72°; dip 12* SE T
‘Fracture: lairline, calcite healed, tight
Strike: Y06“; dip 1t°* SW

Fracture: Hairline to 1/8", calcite filled, tight,

multiple, complex
Strike: 103°; dip 58° NF
Fracture: Haurline to 1/8", calcite filled,
tight Strike: 109°%; dip 22* SW
Fracture Zone: Hairline to open /16", multi
ple, complex, same calctte filling
Strike: 737 dip 26°¢ SE
Fracture: Hairline to 18", calcite filled,
tight Strike: 141°, dip 77° NF
Fracture:; UHarrtine, tight, catoite healed
Strike: 4°; dip 35 NW
Fracture: Hlairline, to 1/8", calcite filied,
multdi ple, canptex, tight
Strake: 134°; dip 89° NE
Fr. -re: fharhine to 34Y culite Titled,
mabiggde, complex, tight

Strike: 0B, dip 52° NIY

Photographic Analysis By: Aulirey 1 MHenley _ Sheet | of 2
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GEOLOGIC ANALYSIS
BORE-HOLF PHOTOGRAPHY

FOR i
TWO MAIN PLAGE
DALILAS, TEXAS

Project: 2952/69 o Location:sec Plap . Boring No.:ACR-3
Date: 8 July 1969 Orieatation: 4500 ofl VerticaType: Angle Core
Elevatian: 428. 4! Azimuth:334°00' {Magacetiv! Total Depth:88. o'

Photographed Section: 30. 0-86. 5

Depth, ft. | Elev., ft. - Description of Feature
66.7 381.2 Fracture: Hairline to 1", calcite filled,
- e tight Strike: 94°; dip 58° NE
72. 8 376.9 Limestone: dark gray, shaly, fossiliferous
: (Austin Chalk Transition Zone)
86.2 367. 4. Shale: dark gray, thinly laminated
. (Eagle Ford)
86.5 367.2 End Phatography
Note: All strike angles are maguetic
bearings (0% 360¢)
i
!l
b
'l
3:
;
i‘l
Photographic Analysis By: Aubrey 1 Henley Sheet ¢ of ¢ 1!
. i)
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MASOM-JO NS IOM & ASSDCIATES, INC, DALLAS, TeXxay
P — G GISTS == : — 7
FOR
TWO MAIN PLACE .
oaTE < _g_ga DALLAS, TEXAS3 goRmNG NO. [ -3
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MAZON-JOHNSION & ASIOCIATES, INC, DALLAS. TEXAY

e GLOLL 618 TS
LOG OF BORING Shaet 2 of 3
- FOR
_ TWO MAIN PLACE
o 7-8-65 DALLAS, TEXAS comne na . 3
PROJECT 057 /£,Q : "eeore ‘Boring — LOCATION Sse. Plan
- ' 1ZL0 FT blows/foct ——— @ CORE -
wo| 3 |w | PL MC% LL el 1 5 | 81 2,0
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AASOH. IOHNSTON & ASSOCIATEL, INC,  DALLAS, T£XA3

pramtener— e L UGS TS
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MAZON- JOMNITON & ASSOCIATES

. HNC, DALLAS, Tu.\.s

1
LOG OF BORING Sneer )] of 5 lT
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- |22 MATERIAL DESCRIPTION to-- @ ot Ly 'YIEsu
= > |2 o UNCONFINED COMPRESSION, T5F . 3 é o
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MALOMN-JO ML IO & ASSOCIATE], INC,

DALLAS. TEXAS o
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MASOHJONNSION & ASSDCIATES, 1NC. DALLAS, TEXAS
T StoLC a8 TS }
[ AP .
.1 LOG OF BORING Saver § of 3
' FOR
1v/O MAIN PLACE
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— . | Shale, dark gray tirm Lo i {2 0lz. 0'
— i+ moderately hard, fossilifdrbds | o R
-‘__:.-_— l . 1, 51.5
=123 -] : -
— |} !
ey I I
-l ==l b .frdcl.uu. .
— 10.0110.0
& uwa|.
- ..._I: Sandstons, light gray
L 15 Je*e 1 firm to moderately hard,
—r slightly shaly
'y :r . '
ao-i _
SR El b i
i Cacd+ . 1o,y firar o : 10.0:10.0
YL et Jely bired S
RPN R ot
__—'_r:}-
s et 11 RS BETETRR RV
- - - L oo !
-1l : | |11 hoolwo
-t ‘ i
M | IPREEC e 'n-.'i.n* !
— .__[- ' fedofe) R 2y liiL.L et
B 1. (bt oot He -l :\115 iéet
o A 198 Fyifed-ta I_. L SRR A UR ] P
— - Rk
. B X5 ;|!'
Rl | |
— . [ i l i
| S l:l ! t 1 ! |i : J,..‘lz. J ? 4
‘_—"_.: l + ! ' i | ' A cia.
I~ e } . —— e o - 4 . ! | I -
b ARREE
L ‘ | !
| ¢ ; i |

. ENGINIENS




3

CLoLOGS TS MASOM-JOMNSION § AZSOCIATES, INC. DALLAS: TEXAS
———— UGS T
LOG OF BORING
< Shieet 1 of 3
FOR
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cate 8.22.69 DALLAS, TEXAS BORING NO. T_§
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MASON- JCHFESTER & ASSOCIATES, INC. OALLASL, 18xA%
[t LT AF)
LOG OF BOR'NG Sheet 2 ¢f 3
_ FOR
. TWO MAIN FLACE
cate 8. 23 &9 DALLAS, TEXAS BORING WO. T_§
PROJECT 223 /¢ Q TWE Core ftadip. _ LOCATON & .\ 1']ap
- FIELD _PT Dplows/ foot ‘ .
5 " CABORATORY oATE — 21— CORE_|
W a s PL MC%  LL uow.pef | o | 8 E -
iy g |2 MATERIAL DESCRIPTION too- @+ L 1Yt S) sy
- - E UNCONFINED COMPRESSION, TSF = c'-'s g™
i BRI P71 20 40 60 8o W0 ——0 |E |8 | &
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t.I 1
1. -
{1} o
: [ B e e —— Jii. 6.
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- _____.-I- Shale, dark gf_ay. firma
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—1T '
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"?0 "_:-:—-I
—_— r . U
ik
-5 =T
Syl
=iy 10.010.0
- 80 T=1
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——— G OLOG S TS

MASOM- JOHMSTON & ASIOCIAILS, INC, DALLAS, TEXAS

0aTe 8.23-.69

LOG OF BORING Sheet $ of 3
TWO MAIN BLACE

DALLAS, TEXAS

" sominGg 8o T -5

srosecT 2923769 TTPECote Baring _ Locatak Sew Plan )
FIELD PT blows/ fool .
" e — LABORATORY DATA —8& | CoRe z ’
w o [« : PL MC% LL uow,pet | o | 2| €
- |22 MATERIAL DESCRIPTION = |+ ==~ @-----4 S W |l§|gu
e = |2 ~UNCONFINED COMPRESSION, T8F 1 2 | 2. | o ¥
w M P 20 40 60 80 100 —O | & § o
a : . 20 40 50 80 100 —— @ x
—=| |7 40° fracture ‘
[— T b= 50 fracture —_—
L 105 _1‘—.:: I :
=~ —1y | Shale, dark gray, liem to
..:»1. moderately harvd, fossilifctolzg
10 «4——}r
! _;_-IE_ 315. 6
> ;s
-°_°_':F Sandstone, light gray,
115 4°““L{shaly, {irm
0..:;
L N 309.6
& & %
120 1 — “IShale, dark griy, tirm to l0.0j10.0
~— M-|moderately hard
125 _—':-{ ' ‘
___—f—’f ' IEEBqUR B TEST 10.0 10.0] .
130 _":'T Hoqrqeg HfjHoeile ] [ BO. § feq:t
— T
i Dueinh f.‘;E_\_I': B I {]:t
135 ..‘.'::J: Hrdskdrel: |26 (s
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\— sk ™ 10.0} 10 0
— g 1
- 140 - _____r rupritif v Y
- 145 --ET
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— |
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MALOM-JONNITON & ASTOCLATES, INC, DALLAS, TEXAS

—tmt

L.OG OF BORING Sheet 1 0f 3
FOR N
TWO MAIN PLACE
oart 7-26-¢£9 DAI.LAS, TEXAS BOAING HO. T b
PROJECT 20K, 6,0 ' P Core Roring. LOCATON &g Dlan
: FIELD _PT_ blows/ fool N
I I P e TRy STA 2| _CORE | T
w g |« PL MC% LL uow, pet | o @ g -
s 213 MATERIAL DESCRIPTION |+-----@- - -+ E< S Bl I O
E > 13 UNCONFINED COMPRESSION, T9F | = g | @
& “w s 20 40 60 80 W0 —0O [ & {8 l4de. 3
o 20 40 60 60 00 —-~ & x
y 1 Asphalt ' 327, 8 _
r'%.-" 1 Tan sandy v lay 322.8
S ,-/,:f,; |_Tan clayey sand 421. 3
- . " . . 44 " -‘ i‘ .
/| Tan medium fine sand 1 7 E f
B e ‘;1: ":]"}'
_ 10 - N :
- 15 - Z .
E ' ' 417.3
-20 {834 | - -
Y Tau saudy gravel : . 1404. 6
i H-1_ 48° fractura
— 60° fracture |
-25 T}  Shaly band
TH
11 _ o ,
lr]_ Limestone, gray, hard ) | ]10-0110.0
- 30 T = Shaly band '
LIL T }Shaly'Band :
}— 65° Slickensided fracuuted’
1 35 LIL : ' : .
[
T 1L io.0h10.0
1 1 ‘
]
-—40 —l-l-l.:l... ’
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T nu | i
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-
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[r———— GEOLOG 5T

MASON- IOHFSTON & ASSOCIATES, IMC,

DALLAS, T!MS‘

LOG OF BORING Sheot 2 of 3
FOR :
TWO MAIN PLACE
oate 72666 DALLAS, TEXAS somne wo T b
PROJECT 20385 /60 T Cove Rariag LOCATIONG e T3y 1
FIELO PT__ biows/fool
I I P — CABORATORY DATA —2=—]_CORE_|
s 3 | PL  MC% LL uw,pef | o | S 1 2
s |2 |& MATERIAL DESCRIPTION el St & S (YW E| g
£ = |2 : UNCONFINED COMPRESSION, T5F | 2 | 2 | 2 &
i n 20 aD 6D 8O WO —O {E | 8| 2
: 20 40 60 80 100 — @ x
L iled o -
[ [____ 70° {racturae 174. %
RREN T
[ | Limestone, dark gray,
- 55 J-[-L._{__. hard, fossiliferous
T ItL| slightly shaly
_l.ri..' 7 ('I‘ra'nsition Zone) %591 66
- 60 4—— s 200, 2
— | | Shale, dark gray, firm 4
——| | to moderately hard, foss.
-65 = ‘ |
: T 10.0]10.0
(70 1= |
=
= H
il s ‘.
| — -10.0] 10. 0
Iso - ::_[
=T
-85 | — | | 55° fracturec
=Lk - 7.8 7. 4
-90  4—= .
:—-—-—ZI__‘}O° fracture
__—_—_]' 7.57. 4
-95 /=
- 100 "..—.ZTT.. — 40°¢ ta 70° fracture
— ENGINEERS —




MASON-JOMNITON & ASSOCIATES, INC, DALLAS, TEXAS

[ GELOGISTS

LOG OF BORING Sheet $ of 3
FOR
- TWO MAIN PLACE
BATE 7_24_69 . DALLAS, TEXAS BORING NO. T.
FPRAQJECY 2QE§/&Q TYPE Core Borin LOCATION S $9]
— : FIELD _PT_ blows/ fool R
- ap 1EL0_ e —2 | CORe |
w 3 e Pl MC% LU oW, pet | o | G g,
- e |z MATERIAL DESCRIPTION to @ + S _1YlIEl sy
= > |Z - [ UNCONFINED COMPRESSION, TSF | 3 | 2 | G
& L b 20 40 60 80 100—0O |&§ (&8 &
a 20 40 60 80 100 —— @ x
—— [ : , '
? L _t11 Shale, dark gray, liem
._—-::_.—._i to medium hard. fossiliifrpdgs 0olioo
(105 41—
| - | 316. 5
-110 ._:-.I . :
cow Sandstene, gray, hgard
3 b " slightly shal
seo ttghily shaly 10.0 {10.0
> oo “1311. 4
- 115 Jees ‘
:—I Shale, dark gray, firm
—— to moderately hard,
== fossiliferous
-120 -_"_]'__
—1 | 10.0110.0
125 =[]
__:.i : 1.0[3.0
130 /T
— FPREISURE TEST
-— | o Tloqtagm gf| fdid 1 §45.[5 [ fdet
135 4—— : 1 ,
:I E hepth joff Fak dek 21 feét i0.0 110 0
—— el bode |- 12p bd
-140 <
-— tlirhe aln
: Quiarftdy] 1 G
F145 4= 10.0(10.0
—':—I 276.8
- 120 <
Total Depth = 149, 5 fuct
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MASON-XHE ISTON & ASSOCIAIES, IMC. OALLAS. TEXAS
s GEOLOGISTS
LOG OF BORING Sheet 1 of 3
- FOR - _
TWO MAIN_ FLACE
DATE 7_2¢, DALLAS, TEXAS BORING WO T 7
PROJECT 20353 /69 TWE Core RBoring LOCATION S Dlan
- ‘ FIELD PT  blows/ foct 2 CORE .
s o o CADORATORY DATA z
w o |u PL MC% LL uow,pef | 5 1 Q| 2
£ |12 |a MATERIAL OESCRIPTION +o-- @+ A 1Y lg|gu
£ L2z UNCONFINED COMPRESSION, ToF | = | 2 | & &
w 2w 20 40 60 80 00-—O | & § E"s
e : 20 30 60 80 100 8 & [155. 2
' shi . -
- Al alt i 423 2
'L f;l.'il\. .,'I T
o X
- 5 . _‘E Light gray sandy ciay
] lare. 2
-0 L]
¥ 49 Light gray clayey sand
78k i .2
= A ' 05? BIF | LRE
i iEpen Tan medium fine sand :
:'.,'..'.‘3 X =[P ot Qepelgodaftre '
el ‘ Repdulg! - 106. 2
- 20 AH:ous Tan iedinn. coarse , 404. 2
IJ sand witly sume gravel 5-; 4 Lol il i- |6l M3 S
(1] ._
- 25 Limestone, weathered
T 1. medium firm
LT 10.0{10.0
~ 30 []_[ ‘r'-— Limestonc, . gray hard
TL—I .
T 45° fracture
-35 -
1001100
|
o Jrar
T
L1
- 45 l—L I
LL 1 Shaly rauwd 104110 0
o 1
11
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MASON JOIINSION & AYSOCIATES, INC, DALLAS, TEZAY

LOG OF BORING ‘ Sheet 2 of 3 T\

[ GEOLOG:S TS

FOR
'I'WO MAIN FiLACE. .

oate 7-26-¢9 DA'LLAS- TEXAS BORING NO. T. 7 . : I

PROJECT 2 QE1Y/; G TYE ore Boeonu LOCATION ¢ )

— . FIELD_PT blows/ foot & CORE -
b 7] LABORATORY DATA . : =
w 3 |w . | PL MC% LL wow,pef | o 1 3| 2
r | 2|z MATERIAL DESCRIPTION oo @t S 18162y
= > |2 UNCONFINED COMPRESSION, TSF | § Ow
G | e 20 40 60 80 00 —0 ([E {8 | 2
a 20 40 60 80 100 —-— @ x

L1

IL T 3i2.2

_ 5 1_-| —|r Limestone, darker grav,

i hard, stightly shaly, : 4 _

=t = fuossiliterous . . 10.01 10.0

111 .

L 60 jE .

I l ~ {Traasition 7one) 362.8
:—:I Shala. dark gray firm

.65 H.-—| | to moderately hard,

—— L= | fossilitzrous 1
_._I 10.0]10.0
) e '

_:___IJ b—-l" hard limestone: Hagd|
—:—_—I 35F fracture :
- 73 4=
= | -
—=| |— 1" hard limcsione harnd ' ut -?0'0 10.0
- 80 -_E-.%
‘ — —  45° fraciurs

- 85 "T._—:T -

—= . B : ' | heolw.0
'—:— -§— 45* fractur.
e 90 J=—— 40 fracture
=T

- 95 --:__—"-[‘[;
o e 10.0]10.0
—nm ]"j_ sancstone, shaly - .

- 100 4 2
= — EnGIiNEERS




MASON KNS IC & ASSOGIATES. INC. DALLAS, TEXAS
[——— GLOLUG:5 TS

LOG OF BORING Sflr;ul Yol
"~ FOR
TWO MAIN | LACKE

CATE 2 _26-£9 DALLAS, TEXAS BOAING MO 4. 4
pROJECT 2053 (1 TYPE Cave Poeing LocaToN 3., Plan
FIELD PT - blows/foat

CABGHATORY O _CORE

PL MC%  LL UDW, pcf -
ey

MATERIAL DESCRIPTION +---- @+ L
UNCONFINED COMPRESGION, TSF

20 40 60 80 100 ~-— O
20 40 60 HO 100 —— @

DEPTH,FEET
SAMPLES
DRILLED
RECOVERED
ELEVATION,
FEET

Share, darh gray, vim 1o

;u-w'_v:‘-’llui\. I.-ll'll, Poanoauge s

—1

~ 108

— 50T fracrue..

ee 55 fractir. LI OV

IM'“}HEI:‘:';" SYMBOL

-110 4.

— 65° fraciure

13,3

" Sandstoae, gray, hard
shaly

—HHH A

-105

P

22 — | 100100

Shale, dark grav. firin
0o moderalely hard,
fossililerous

120 4 ="

H
i

L1258 ==

|
'
H

=== [~ 3" hard timestone baad 00100

- 130 --_-__:T

}
—
o—
~
—
-
Y
=
b
—~
.
N
A

- ' o . F'jl._)lll"'ﬂl
136 4 —f-b

—— e [

-

Hbte -l d0{ kb

L | R gl P oo o

140 S

h.obp.o

T 275. 2

HHREHHEHHHIL
—

L 160

Total Depth - 150.0 i,
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MASOFIIONNSTON & ASICCIATES. INC.  DALLAS. TEXAS

[———— GrOLCdISTS

LOG OF BORING Sheet d of 3
FOR ) '
TWO MAIN PLACE
0ATE 7_19-69 DALLAS, TEXAS BORING N0 T.§
ProsECT 2051 /€9 TYE Core Roring ' LOCATON S Plan
- [ _FIELD PT blows/ foot @ CORE R
W 3 | L Y z
w g |uw : PL MC% LL ok pel | o | 9 Q.
= 2 |a MATERIAL DESCRIPTION +o--- @ + A (&5 g
= > |Z [ UNCONFINED COMPRESSION, TSF | 2 | 2 | 2 &
i v e 20 40 60 80 100 —O | § §, 437, 6
20 40 60 80 100 — @ o .
ra] bes ! .
{‘/’; T LCOI’IC.;!\. r -
/'/% Jfan sandy clay wuh graved ) 424.4
/7/'3 . k _
L s Y] -
g ,I. . - N
%/ Tan & light gray sandy clay
f%‘ 418.6
- 10 47k Light gray & light tan .
c0o il | medium fine sahd . < : ‘.
‘-'_'-.'-. : 414- 4
LAY ‘ "
'
- 15 Ho/2 1 Tan clayey sand
7
YL/
ol
. = R Y T = 1
ETEE oaI A _ @50 IWlowd 4 10 o
o‘/ . . . . .
iz 404. 8
9| 404. 5
: 1 ' _I Cravel
25 [T |
T [% an weathered limestone
T _ 7 _
L1 Limestone, gray, hard | 2.519. 5t
30 { L ‘ ' _ -
L1
IJ:] _ .
- 35 '
[
| |¥ . XPRol i Pdabtrgqnielel Reading
[ 1 | 10.0{10.0
B T :
9 T
-
1
- L1
45 7
[ 50 1 0.0 |10.0
L1 .
1
1 ENGInEENS
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MASON- FOMNSTON & ASIOCIATES, INC. OaLLAS, TEZAY

LOG OF BORING  Stwi Zof3
FOR
TWO MAIN FILACE
ate 7.3 .66 DALILAS, TEXAS somwe N0 T g
PROJECT 2GE ¢+ Q T Sore Bacing LOCATION 5. o Tlan
- _ FIELD_PT hlanv%m__L CORE ;
w a4 | LABGORATORY =
w g (uwl PL MC% L uow,pef | o 1 2] @
r |2 |z MATERIAL DESCRIPTION to--@ -+ S 48| 5
= k- UNCONFINED COMPRESSION, T5F | 2 | 2z | & &
o @ |3 20 40 60 80 00-—O | E 13! 3
a
20 40 60 &0 100 —— @ x
A
1 756
T Liraestang, dathkor g:ay,
[ o5 _1__(_ L] hasa, stighely shaty,
[LI fossiliferous
- 60 i {Transition Zone) l0.0110.0
1 1 365.2
- 65 1= Shale, dark gray. firm
—— to mpderalely hard,
—— fossiliferous
70 - 12" Limestone Band | 10.011C.0
=76 —'-:_:.:
50 1 — 10.0{10.0
:—j
-85 42
-n;_"":—‘i(l‘ fracture
I 10.0[10.0
T 30° fracture
95 A" i1  50° fracture
= 55¢ fraciure
puong) S 329.2
100 __""""' | Limestone, gray, shaly. 10 0| 10 0327- 6
ey ficnw 1o movlerately har
— EnGinLERS !




MASQON JOMNYTON & ASSCCIATES. INC. DALLAS, TEXAS
[ GEOLLG S 1§
LOG OF BOR'NG ‘ Sheet 3 of 3
FOR
_ TWO MAIN PLACKE :
oate 7-19-69 DALLAS, TEXAS BomNG 10 T g
PROJECT 2667 15Q TYPE  ~ i w Fogyerpp _ LOoCATON See Flan
5 " LABORATORY Z
w 8 |w PL O MC%  LL ubw,pelf | o | S g
> 12 |8 MATERIAL DESCRIPTION to- @ -+ S_ 149G sy
= s |= UNCONFINED COMPRESSION, 157 | 3 § el
& w gl 20 40 60 80 00 —oO |E (S| 2
=) _20 40 60 80 100 —— @ x
l"_'__:_ .
E--; ~ - S0 fractare:
{Fros 4==| -
- _l: Shale darb grav, Lirm to
—— rmodéeratcly hard, fossititdelnls :
——i |77 40 fracture {10.0]100
110 —_::'I &0 fracture
Syt 1) I 31521
rriid
115 “‘I_ Sandstone; gray, firm to
[~ ooy ] . . : .
. moderately hard, shaly 310. 3
g2
120 :—ED‘: Shale, dark gray firm to 10.0{10.0
S moderately hard, tossulifdrpus
L12s  J=—th
—__:-l— CRESS|DKE CRST
= 11 Ho.of10.0
~130 _—__:F Hotedn} $i|Hoge| |1 pd il4t
S T 55¢ fracture PJ!:[}lh off Folei ol 27 fed:t
135 _.: Hresparg 11123 ps
_ - Ty % 4 nla ;‘AT
—— - ' 10.0]10.0
140 - 5% hard limostons hack RUaapty - P
- _-= I'___ 40 fractur.;
F145 == |
~,—f:—_—;[: 7.0[7.0
—=11
= 277.6
- 150 o= 17
Tnal D'c:pth =190, 0 teet
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MAYON JOANSTON & ASSOCIATES, INC. DALLAS, TEXAS

| et T IV RITRL Y &

LOG OF BORING  _
' FOR e ¢
TWI alail F1.alE
oate 7. 2. 6 DALLAS, TEXAS  eomne W T 9
PROJECT 0L 3 7¢O TYPE C e inring : LOCATIR & .. 13lan
FIELD #T  blows/ foot - -
R R P T CABGHATORY CORE | =
o g |4 1PL MC% utw,pct | o | 81 2 o
T ? |& MATERIAL DESCRIPTION t----- ® - A WlE | g
i >~ 12 : UNCONFINED COMPRESSION, T5F | =2 | 2 | o &
w “ ey 20 40 63 80 WU ---0O | & § o
b I 20 40_€) 80 10 -— @ & [428.2
w ' - 13- 2
NN /74 R -1 T U | |
'—__—_‘f‘{;:t _btr o aay . saah vl ‘ ﬁmﬁ. o
e raall graved ' .
- -r/-’//’.-l- } - |
s/ - .
/s ] :
/ Taan 52!.1::‘1", Clay ’ : 420 0
H’L@/_”-l o ’ . .
'{Ja-- a g .
0 _'/,- ° | [ taght tan crayey sard
I-; ,/
AL
Z 45T
15 45/74.1.]
f;ﬂ 411.5
.5_’2
:’,‘3}/ Light gray ciayey Saad
20 o211
e
;{2 105, 8
25 I : E VLI
I_rL T Csavel 1o —
F25 T TIY [Limestone, tan, wea.
E[lIT rnediem fitrm '
L 20 L {IT] Liseestune, gray, hard 9. 4o«
1‘["’| A
1t
s gL
i 11
i |
h 0.0 {100
L.[_.f
)
I -
45 jr
1 k.
l.l.I I
LT 0.0{10.0
AU ] L. 10. .
L1 '
N .
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MASOM-JOHNSTON L ASSOCIATES, INC. DALLAS. TEXAS

—— Gt Lt S

L.OG OF BORING Shaet 2 of 3
: FOR .
TWI SfAIN B ACE

pate 7.2, €4 - DALLAS, TEXaAS BOWING NO T_Q
PAQJECT 24GF % ¢ 9 T Scre Rosing LOCATON g, Blan
FIELD_ PT  blows/ foot ;

o ” CABORATORY DATA CORE Z
Lt a3 |w . o PL %% LL uow.pef | o [ G 1 2,
< 2 g MATERIAL DESCRIPTION tooo- @ + o |9 F|5u
- > 3 . UNCONFINED COMPRESSION, TSF 213 O w
b L P 20 40 60 8L WO—O [E 121 &
[«] @

. . e ' 20 40 60 80 100 -—— @&

375.2

o menee § ey timf Se——— -

| i
e ———

I - Limeston:, darkar, pray,
] 14 hard, stight.y shaty,
il

; fossi]iterous
ﬁTI | 10.010.0
ST .0/ 10.
N 4 LI .
g . )
".l_i ' {Trausition Zonyg)
it - a R
"-T'-_ . f - E 9641 s

Shali, dark gray, firm to
moderately hard, 1osagilofrpus

-0 4|l ‘ S | | 0ofiao

4 Limestlone badtc

e == B5% fracture

ol B P . -
| 75 ______J-- 30. lravtiure
d - bR olracture

’

sl
]
Iy

- g0 4.0 A ' 10.010 0

Ly

_85 —

N IR o : 15 0|10 0
v ] - _ _ _ -

- - 40 rraciurc
e a0 tracidre

- 92 o — [T17]....88: fcacture

T ef traciar e
o
c=bil 7o hard dimest gl Lands . 10.0110.0
S - =i Vg ot
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WA SN JORMSTON & ASSOCIATEY, MG, OALLAS. TERAY

P G Qu-5T5

A _ LOG OF BORING "Shasel 4 oof 3 —]P
. FOR -
TWO MAIN Sl ALE

e 725 €5 DALLAS, TEXAS scams w0 p_ g
PROJECT 20ia”. (6 TYPE o feepe Locaton Sen Telan
FIELD PT  blows/fool -

5 | s F— CABOKATORY DA SUCU
w | g lal ‘ ol o mw W uow,oct | o 1 3| 2,
- 2 la MATERIAL DESCRIPTION +o @ + L WG S
£ |:|z UNCORFIRED CORPRESSION, T5F | 2 | 2 | & &
a | 5|2 20 40 60 80 W0 —0O | E | Q! @
a 20 40 60 #Q 100 —— @ @«

il Shase, aack grays, 17

| == 1 te moderiaedy hacd,
gl INEE SRR P Y BT

=105 { ==

. e 4% Traslure

i;0 -_— R s lltdul.u-t'u

10.0]i0.4

=] | 3156

°**l [— 1" bard lizaestone haad
115 Jeee .
M Sa"ridslune, gray, siouy,
deol | femoto st eataly hardd ' 310.7
L2 ...L : .
“IIvt e '15¥ f:ft'.- LG ‘ lr‘ 0 10 0
-i20 9= - () .

Shale, dark gray tuern Lo
modasratety hard,
125 ——L .1 logsiliferous

- ——
-

. :{-._- 2 hard limestone band

L1506 4= 1 h0.0]10.0
— ' delod | el ST

-:__—.l ' - . kel At [Hpale |- 1901 €

135 |— it

=

LS

—_— F A hara TNE ST gt Hrdsisdiels | 30 Dish

1340 4 — ) 1Ty - | | 10.0710.0

-‘-:"—_* Qugnrdiy 1

- 148 ==

L1580 Jomeq ! ' _ ' 278.2

Toran e - 1500 g0
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HASOM-JOMNSION & ASSOCIATES. INC. DALLAS, TEXAS

LOG OF BORING Sheet 1 of 3

r— G LGS TS

FOR
TWO MAIN FLALE ,
DATE 3-25-69 DALI—-AS, TEXAS BORING NO. T-10 ]
PROJECT 2QF 3./L9 TT7PE Core Horing _ LOCATN 3¢ Flan ’
- ‘ FIELD PT - blows/foct - CORE .
S e — LABOWATORY DAT. Z
tre B |4 : PL MC% WL uow, pef | o | D g -
T 2|z MATERIAL DESCRIPTION - +---- ®---- + <> o I
= > |2 UNCONFINED COMPRESSION, 15F | 2 | 2 | Qv
w | @ o 20 40 60 80 W0 —O | § 1 8 ¥
e 20 40 60 80 100 —— @ x 1426.3
= -
rJ#l' Bricks, i1l 424. 3.
/ | Gray sandy clay
| 5 -?l. /}Q
{ .
/)| | /] R 417.3
7’ . - ,
- 10 -1/ Light gray sandy clay X
é o | 1H77 11 | w23
- 12 1 /| Light gray [ine saad '
Y . . !
I‘ .‘l . | .
/ . > lai ped 07.3
- 20 '// dighi gray scaudy clay ’ . 405. 8
A . : HENN
[1 Tlan sana Wik small gravel
L 25 .
L[:LT.,' lfy':'nt;‘eago L?h:tau' wea., mel. 9.5(9.35
- 30 II.'. _ : )
1T | Limestona, gray hard
L 1T
Lil-']'-‘ Xp| Ejod ble] B gt omietety 3l 3
: ]:I__-I* Rleopcdhidg
- 40 LJ [Lh—acv fraciire
ILI
1%
x5
L -
l] T 1.0|10.0
-so 4y
| '
LT
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FAASI ORI IOM & ASSOCIATEY, INC. DALLAS, TEXAY
oo GEOL UGS TS
LOG OF BOR'NG Snheel &.of 3
FOR
: TWO MALN FLACE ’
OATE o 2. 4 [,A]_L,As,l TEXAS BORING NO. T _ 10
PROJECT 208 ), f TYPE nra j-aring LUCATION  G,... SBlan
FIELD PT  blows/ foot - ——— -
i I A T ABORKTORY coRe_| z
w o | PL MC%  LL uow,pcf | o | S e -
r 2 & MATERIAL DESCRIPTION + - 0---- + FaN uor & gg
= > 3 UNCONFINED COMPRESSION, TSF 2|3 o
] “ A 20 40 60 80 W0 —-0O0 {E 1 S &
e 20 40 60 80 100 —— @ x
.o :
L
IR E -
T 172, 3
c - LT"t E - -
- T [ Limestone, darker pray,
i ; hard, fossiuliterdus, 10.0 10,0
lT_L 1 stightiy shaly
" 60 L [
L-I— 1 {Transition Zone)
1Ep 7!
_] 362.3
s o=l
N = [{] Shale, dark gray. firm
= to moddrately hard,
— |T] tessiliterous flo.0.[10.0
F0 ==
,-::._H-——-— 3% slickuusided {ractuge
, _-_:~]-.r L0 shickensided fractuge
L 75 m_?l"___ 55¢ fracture
gl B : '
— | |~ 407 [racture 10.0f 10.0
80 1]
= .
== "}=— E5% fracture N
80 1] |
=1 | = 45~ fracture 10.0]10:0]
1T
.90 4 —| L
.:-_ L (4 .
— [Tt~ 55° fracture
5 _
- 9 — . 420*% fracture
—_-= l_ 10 0110.0
C1ue o — ‘
= !ucmun:&
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MASON- JORNSTON & ASSOCIATES, INC. DALLAS, TEXAS
M GLOL UGS TS
| LOG OF BORING Sheet 3 of 3
FOR
TWD MAIM PLACE
wre .27 69 DALLAS, TEXAS somme % T [0
PROJECT 26273 £Q TYPE e Bgpins LOCATION &, DPyap
FIELD. PT_ blows/ fool :
5 " D ATy phTA 2| _CORE z
w 3 jw L MC% LL vowect | o | G | B
= | 2 l& MATERIAL DESCRIP TION to- @+ S 15161 £
R I UNCONFINED COMPRESSION, T5F | 2 | 3 | & &
e C 20 40 60 80 00 —O [ & | 2} 2
e 20 40 60 80 100 —— @ @
— Th - Vory haca e st e T
- 1 3 Tt eaed
-_E- ) __] — aulnetrous low angl.
= 105 == r tractures
sl BN ' 10.0 {10 0
- ] Shale, dark gray, firm to _
— = | moderately hard, fossiiifdeliys
C110 9
—L
——| | }-Hard limestone band 312. 0
-l l 5 -1 e ul -« __;ld ) T
<=+l Ll Sandstonu, gLay, shaly,
c° medium firm o firm 10.0 110.0
::: ) 307.7
120 {==|T _
"~ .4 Shale, dark gray, 1urm -
25 1= | L
:—TEE 3.00.0
ok FRESSERE padr
[0 =1 L
—_— ]_ Ifo h'l".h It Hate L © feqet
:__]: A0etth i BabHet T pd, O jelt
-135 4=
r-::-T N Hrgslsdrl 128 Psi wolico
—1I] "
R I T, § qalno .h;ﬁ!
=140 == ] "
_:_.__':-1 C.u:u]'l.,y it
145 -”-:k
_'“'"l" o, 69, 6
== 276. 3
150 == _ — -
Tutal Depth = 150, 0 [eet




MASOM-JONNITOMN & AYSOCIATEY, INC, QaLLAY. TEXAS

r——1{TT R
LOG OF BORING |
Shext 1 of &
FOR
TWO MAIN PILACE :
BaTe 7_28-69 " DALLAS, TEXAS somn o Tr11
PROJECT .-2-‘;53/!,9 TYE Core Boring LocaTioNS ae Plan
FIELD PT bplows/ loot CORE .
= ” LABORATORY DATA Z
w a lw PL MC%  LL uow, pelf | o | 8 Z -
- o 1z MATERIAL DESCRIPTION R At N “lE| g
z 2 |s : UNCONFINED COMPRESSION, TSF | =2 | 2 | & &
& |9 20 40 60 80100 —0 { & |8 | 4
a 20 40 €) ED D — @ € |4c5. 4
Concrote
-5 A Basement
B R 414.8
- . % =
/ _! Concrete
15 - Tan_sandy clay, {ui
- 20 ‘/ 404. 0
P
T . 403t
][[ Limestc}te, tan, =
25 1] Wwealllered
mall
Pl I Limescone, gray hard ' 12.0p 10.Qp-
[ T : :
- 30 LL .
L 1T
1 [T
L — shaly
F35 T |
| el
]—. —r Sh- ] ‘;. 0 9.‘ 0
I .
T
- 40 I —— 407 [racture
1 : ’ :
i [T
lj
L. 45
| |
[If
10.0110.0
LA
- 50 ! 1
1
|
1
‘ i ENGIMNEEHS




DATE

e LG5 Ty

PROJECT 207

MASON JOUNSTON & ASSOCIATES. ING.

DALLAS,

TEXAS

2h.

U TYPE |

. . i,
‘ F [

LOG OF BORING

FOR

TW O MALC

Brooionn

i'l.ang
FRETI

e LOCATION .«

Sheot 2 0
0

A *
fivs BORING NO.

o

DEPTH ,FEET

SYMBOL
SAMPLES-

-MATERIAL DESCRIPTION

-+

FIELD

PL MC %

P olows/ loot ——— @

TLABORATORY CATA

CORE

(N JOW, pe!
s o Fas

.....

UNCONFINED COMPRESSION, TuF
20 40 60 80 0LQ-—O
20 40 60 80 100 )

ORILLED

RECOVERED

CLEVATION,
FEET

L
L L

- &0

HHF —

'-E:‘;- .

-l - H

I..il'l‘\t:Stunc. warher Btay,

ha--d .n'l..xgl\'.t‘; Loy
fo ~tiferous

(Transiticon Zane!

|

——

70

—

H =

= 7h

.

Shale, sy, fiem

toreodavalede haod,

PRSI HA

fussiliferous

DG

1

~= 80

N
'

I

Gy

N

|
|

|
|
A__HF B

r - N
— 70,0 fruziure

]..

100

TGRS

45 tragiule

il 2L BTN

1o o,

370. 4

10.0

10.0

360.0

G

(10 O

100

1.0

!’.". 0

ie.0
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MASOM JOHMSIOM & ASSOCIATES, INC. DALLAS, TEXAS
e GEOLGG S TS
LOG OF BORlNG Sheet 3 of &
FOR '
. TWO MAIN RILACE -
oate 7..28-6.9 , DALLAS, TEXAS BORNG NO T .1
PROJECT 2027 /£ TPE ~ore Jac e LOCATION @, {3) o n
FIELD PT  blows/ foct .
5 - — R REORATOR Y BATA 2| _CORE Z
w 3 |w _ M. MC% LL uow, pef | o | 8 = -
< 2 |2 MATERIAL DESCRIPTION + e o -+ paX il B
- - 5 UNCCNFINED COMPRESSION, TSF - 8 W
o O 20 a0 60 BO wWo——0 | & |2 | &
o 20 40 62 BQ 10 —— @ «
== 324, 1
:'._ Sandstone, grav, harvd, 322 4
—:= shaly ‘
[ 1os J=T
—;_-'I Shale, dark gray tirm to 19.2 1o 0
—t modictteiy hard, Lossilifdrous
- 116 —E-_JI_ A
— ' , 312, 2
I Sardstans, gu-r havid
—1’5 - e -oI Sh?.].y
sun 16.0 (160
*ee 307. 4
2. =9
- 120 —f—_"_I :
gl Shale, gray, firm to
—— T. moderately hard.
—_—I fossiliferous
-125 44—
ST . '
= ™ - N,0)1C.0
-39 4= 1
B EL
=1
— 16.0{10.0
- a0 4=
ST
ey G, 01
— 275. -
= 150 2. 4
Totai Depin = 150. 0 121
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