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We are pleased to submit this report on the soil foundation investigation made at the
site referenced above.

This investigation reveals loose sand, underlain by stiff to hard, low to medium
plasticity sandy clay extending to the maximum explored depth. This soil is suitable
for shallow foundations or drilled piers with considerations as addressed in this
report.

For a pier supported structure, it is recommended that the structural loads be
supported on drilled piers founded at the 11-foot depth below existing grade and be
proportioned for 4500 PSF for total dead and live loads. Parameters for a slab-on-
grade foundation system supported on continuous beams, such as a post-tensioned
slab or a conventional slab; and spread/strip footing foundations are also addressed
in the report.

It has been a pleasure being of service to you on this project. If we may be of any

further assistance, please call us.
\\‘\ \\

AR iﬁ OF \‘!

Laique Haide, P.E.

5815 BENDER ROAD » HUMBLE, TEXAS 77396
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SUBJECT: REPORT OF SOIL FOUNDATION INVESTIGATION
RESIDENCE ON INSCRIPTION LANE AT SKY OAK LANE
LOT 5, BLOCK 26, TEXAS GRAND RANCH SUBDIVISION SECTION 5
WALKER COUNTY, TEXAS

TO:

SCOPE AND PURPOSE:

This report presents the results of the foundation investigation made recently at the
subject site to determine the nature and condition of surface and sub-surface soils as
affects the design of foundations. In particular, it was desirable to determine the safe
soil bearing capacity for foundation systems, depth to water table encountered and
optimum type and depth of structural foundation. The investigation was made in
accordance with your instructions.

PROCEDURES: FIELD

Two (2) borings were made to a depth of 20 feet each, at the locations as shown on
the Locations of Test Boring plate - Figure 1. The borings were made with a truck
mounted, LS-300 rotary drill rig using no drilling water in order to secure unaffected
soil samples and reliable data on groundwater levels. Cohesive soil was sampled by
pushing thin-walled Shelby tube samplers into the soil in accordance with ASTM
Procedure D1587. The relative density of the sand was determined by noting the
resistance to penetration of 2-inch split spoon samplers driven by a 140 pound
hammer dropping 30 inches per biow in conformance with ASTM Standard
Procedure ASTM D-15886, as in the Standard Penetration Test. The borings were
logged by a geotechnical engineering technician who noted the consistency, color,
composition, and classification of the soil as encountered. The unconfined
compressive strength of the cohesive soil was measured in the field by use of a
Soiltest CI-700 Penetrometer.

The samples were examined and classified in accordance with the Unified Soil
Classification System. They were then sealed to prevent moisture loss and
transported to the laboratory for subsequent testing.
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PROCEDURES: LABORATORY

The following tests were performed in the laboratory on the select samples to
determine applicable engineering characteristics necessary to make the foundation
design and construction recommendations.

Moisture Content/Density ASTM D2216
Materials Finer than No. 200 Sieve ASTM D1140
Unconfined Compressive Strength  ASTM D2166
Atterberg Limits ASTM D4318

The final boring logs were prepared by a gectechnical engineer after examining the
samples and reviewing the laboratory test results. The resuits of these tests are
shown on the Boring Logs.

PROJECT DESCRIPTION AND AUTHORIZATION:

The project consists of a 4,400 square foot, 1-story residence with wood frame and
brick exterior, and with an attached garage. Wall loads are not known at this time but
are not expected to exceed 1 kip per foot. The pier/column loads are not known but
are not expected to exceed 15 kips. Slope stability analysis is not included in the
scope of the project. The soil investigation was authorized by William Ferebee, the
owner.

GEOQOLOGY:

The surficial soil at this site is underlain by the Fleming formation of the Miocene era.
This formation consists of clays, silts, and sands, mostly clay; commonly calcareous
concretions locally, silt and sand indurated, locally predominant, light gray; weathers
light gray to medium gray, locally red beneath Willis, forms brownish black soil;
thickness 1,300 — 1,450 feet.

A fault study is beyond the scope of this report. For information on area faulting, it is
recommended that a professional geclogist be consulted.
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3.
SITE DESCRIPTION:

The site consists of a rolatively level lot (with uneven terrain), with trees, fronting on
Inscription Lane at Sky Oak Lane, and located in the Texas Grand Ranch subdivision
near Huntsville in Walker County, Texas. The site was drained at the time of the
investigation.

VARIATIONS:

The recommendations contained in this report are based on data gained from the
test borings at the location shown on the Location of Test Borings plate - Figure 1 at
the time of investigation; a reasonable extent of laboratory tests results, and
professional interpretation and evaluation of this data in view of the project
information provided to this firm. Should soil conditions differing from those described
in this report be encountered at other locations in the course of construction, or
should the design data change significantly, this firm should be notified immediately
so that the conditions and their effect may be evaluated. It is recommended that a
Geotechnical Engineer from this firm or elsewhere be retained to monitor the
construction activities and ensure proper interpretation of this report.

SOIL STRATIGRAPHY:

The soit at the site consists of loose, brown sand, to a depth of 4 feet; underlain by
stiff to hard, reddish tan low to medium plasticity sandy clay, with ferrous nodules,
extending to the maximum explored depth of 20 feet. A detailed stratigraphy can be
seen on the fogs of borings.

Groundwater was not encountered during the boring operations. However, it should
be noted that groundwater levels are subject to the influence of seasonal variations
as well as other factors and should be checked prior to the initiation of any
construction that could be affected.
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ENGINEERING ANALYSIS:

Safe soil bearing pressures for cohesive formations are calculated from the depth
and undrained shear strength of the soil determined by unconfined compression tests
and field penetrometer values. Safe soil bearing pressures for cohesioniess soils are
determined from the values of the standard penstration tests and interpretation of
these values. A safety factor of two (2) is used for total dead and live load. A safety
factor of three (3) is used for dead load and sustained live load.

Surficial soil is studied for the ease of compactability and manipulation in the field
during construction. Also, should the site have poor soil or should drainage
conditions be restricted, consideration is given to the alternatives for stahilization or
removal and replacement of the surficial soil with select compactable soil.

Other tests are performed for building conditions in which certain characteristics of
the soil are critical to the design of the structure. When long-term settlement analysis
is required, consolidation tests are performed. Triaxial tests are performed to
measure shear strength and pore pressure in sandier soil. Permeability tests are
performed when the loss of fluids through the soil is critical. However, these are not
considered critical tests for this project.
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SITE PREPARATION:

The building area should be levelled as necessary to ensure a level foundation and
positive drainage. It is recommended that the following procedures be implemented
in preparation of the site for construction;

1) Strip the surface soil and any loose soils and organic materials to a minimum
depth of 6 inches and remove all tree stumps, trash, debris, and other deleterious
materials. Where trees are removed, the root system should be removed to a depth
where the maximum root diameter size is less than 1/2 inch with a minimum depth of
2 feet.

2) The surficial sand, where encountered in the building area, should be stabilized
with 5% Portland Cement or 10% Fly Ash (Class C), to a minimum depth of 2 feet, or
it should be removed and replaced with compacted select fill, after positive proof-
rolling of the underlying soil.

3) For slab-on-grade construction, a minimum of 12 inches of structural fill is
recommended over the stabilized sand. The building floor elevation can be controlled
by removal of the surface soil or placement of structural fill. The structural fill material
should be select soil consisting of sandy clay and/or silty clay free of any organics,
trash, or other deleterious materials and with a liquid limit in the range of 25 to 40.
The plasticity index (Pl) should be in the range 10 to 20. The structural fill should be
compacted in 6 inch lifts to 95 percent of Standard Proctor Density, in conformance
with the standard procedure, ASTM D 698, at or within 2 percent of aptimum
moisture. The building pad should extend a minimum of 3 feet beyond the periphery
of the building and be sloped to drain away from the building. The compaction should
be monitored by this firm or another approved geotechnical firm.

4) Establish positive drainage by sloping, cross drainage, and directing the runoff
away from the building site, This includes all roof drain downspouts after construction
extending the outfall beyond the building pad. Exposed ground areas adjacent to the
building pad should be sodded or otherwise protected.

5) Any fill above existing grade should have the side sloped, no steeper than 3H:1V.
6) For a structurally isolated stab with a crawl space or void boxes (6 inches thick),

only stripping, proof rolling and proper grading for positive drainage away from the
building are required.
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1.0 Shallow Foundations:
1.1 Slab-On-Grade:

The soil conditions, found from the boring logs description and laboratory testing
results, are suitable for the structure to be supported on a foundation system
comprised of a post-tensioned slab or a conventional reinforced slab, with
considerations as detailed in this report. Slab-On-Grade Foundation details are

included in Section 1.1.1.

The following are Post-Tensioning Institute, Inc (PTI) parameters for the DESIGN OF
POST-TENSIONED SLABS-ON-GROUND, 3rd Edition. For a design on an inactive
site, the commonly used parameters are:

Thornwaite index: 17

Soil Suction: pF: 3.4

Effective Pl. 15, Climatic Index: 25

Em: 9 feet (center lift), 5.5 feet (edge lift)
Ym: 0.47 (Swell), 0.35 (Shrink)

1.1.1 Slab-On-Grade Foundations:

After proper site preparation, continuous beams founded at a minimum depth of
2 feet below final grade, on the stabilized sands (or select fill if sand is replaced),
should be proportioned for a safe bearing capacity of 1300 PSF. This value
incorporates a safety factor of over 2.

1.2 Spread/Strip Footing Foundations:
After proper site preparation, isolated spread (pad) footings or continuous strip (wall}
footings founded at a minimum depth of 5 feet below existing grade, on the existing

sandy clay stratum, should be proportioned for a safe bearing capacity of 3000 PSF
for total dead and live loads. This value incorporates a minimum safety factor of 2,
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2.0 Drilled Piers:

Drilled Piers founded at a depth of 11 feet below existing grade should be
proportioned for a safe bearing capacity of 4500 PSF for total dead and live loads
incorporating a minimum safety factor of 2. For total dead and sustained live loads,
the footings should be proportioned for a safe bearing capacity of 3000 PSF
incorporating a minimum safety factor of 3. A shaft to bell ratio between 1:2 and 1:3 is
recommended. The piers should be spaced (edge to edge at bell) at a minimum of 2
bell diameters. If sloughing occurs, straight-sided piers with an increased diameter
could be used. Casing and/or dewatering of the pier excavations may be required,
especially during the rainy season. it is recommended that pilot borings be made
prior to the start of construction, to verify the integrity of the soil to the bearing depth.

Lone Star Geotechnical & Testing Laboratory, Inc. Report No.:2302001-1



¥ “ocation of Test Borings
g wx BOT 70 SCALE ws
I
[
il
Fecldved 2/
JI/ 4028 Aarne
' i Taurox Grond Bmed, UL
’ Vol 1371, P i34 HIRP2
! . N 24'50'12" E 10338 nrln, R
{ | e {Plat Calli N 2448267 E 1333 ﬁ;:.\
| R
| RN B it
~ h
i h | !
! h . |
, ’ U T g, e
§ | zEt v I N R
: S o
; i
| | l
wt | 7
25l | | 1383
. el A
SE 4 1888
+ | A "g oo
! ~t B ‘;5 i f‘ L) jg
- W 2
- i & Lot 5 2 l&dnE ©
S i | y 07 S
~ ] LI 4 F 8 n (w}
- = O oL ~d
£dl ok 1y
o 3 1 L] s Bz
2 [oomemm e ————— 1 4 £
S BEERE L Lo A O A
f : : 1
| ' ' |
b = A0
| LSt
— o — e WAL e W e b — -
e e ._[_ PR AR .Y T 1 N —— _U-e:_.?::-u-;_ ________ — -
[N T . - “‘:'_ u Nttt 2
e B 2734147 W 158,49 DI
i (Plat Call 3 2735°30° ¥ 148,447
Inscription Lane
I
Project No.:  2302-001 _
{ Report Ne.:  2302001-1 Figure 1
3
i

—— LONE STAR GEOTECHNICAL & TESTING LABORATORY, INC.




LOG OF BORING
Texas Grand Ranch §/p NG NGi B-1
PROJECT! Residence at Lot 5, Block 26, Section 5 JOBE NO: 2302-007
FOR; William C. Ferebee BORING METHOD: Core
AUGER: X
DATE: 2-8-2023 WASH3
DRILLER: DLT Drilling GROUND ELEV: Existing
E = Shelby Tube
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4.511.2 |10 1021 23 8 esaStiff
4.5 g - . hard
—15
4.5 10 - ..Same
b 20 —
Boring terminated at 20°
No groundwater encountered
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LOG OF BORING
BORING No; B-2

Texas Grand Ranch S/D

PROJECT: Residence at lot 5, Block 26, Section 5 JOB NO! 2302-001
FOR: William C. Ferebee BORING METHOD: Core
AUGER: X
DATE; 2-8-2023 WASH: -
DRILLER: DLT Drilling GROUND ELEV: Existing
E Shelby Tube
= |5 2 3 g gl 8 Slondard Ponatration Test
é ; § S 12sg] 55 E oz [ No Recovery
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£ |5l S Ea g.. £3 53 | 85 | B2 ¥ Water Level Aflet
10 Brown sarxd(sM)
7 7 ««.loOsE
—5 4.0 2.1 21 104 40 |23 Velt}ly stiff, reddish tan sandy clay(CL),
with ferrous nodules
4.5 M . . hard
4.5 10 .= o SAME
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4.5 9 .«.hard
|- 20 -

Boring terminated at 20°
No groundwater encountered
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I SYMBOLS AND TERMS USED ON BORING LOGS

\\‘ Y Ff’f"ﬁ,\ A SAMPLER TYPES
x\ Bt [l FSHOWN IN SAMPLES COLUMN)
Clsy Sin Sand Eistane Gravel
f AN
T _1_3'.‘ ) NAAN
‘ v s =1 AN o
- ik et H ] o
Umntoas  Chalk Callehe/ Mad Clay T .’ Care Bhoon Razovery
Cuicarsovs Shuis

TERMS DESCRIBING CONSISTENCY OR CONDITION

COARSE GRAINED SOQILS {Major Portion Ralsined on No 200 Sleve):includes{l} clecn gravats gad
sands, and (2) siity or clayey grovals and sands. Conditon I3 roted o¢cording 1o celative dansity, o3
determined by laberslory fasts,

Cescriptive Term

Sieadard Panetration, Resisiance, Blows/FL Refaliva Density

Looss o= 10 0 to 40%
Medium dansa i0- 30 40 10 TOY
Dease 0= 50 70 1o)00%

FINE GRAINED SOILS {Mafor portion passing Na 200 sleve ) fncludes (1) Inorganlc and eorgeonle
slits ond clays,(2) gravally, sandy, or silty clays, end (3) cloysy tiits. Consistensy s rofed ocserding
to shearing sirangth, ay indicated by penatremater reqgdings or by unconfined comprassion fasis,

DESCRIPTIVE TEAM UNCONFINEZD COMPRESSIVE STRENGTH

TONS / Sq.Ft
Very scft less than 0.25
Soft 025 to Q50
Firm Q50 1o LOO
SHEF LOO te 200
Vary St 200 to 4.00
Hard 400 and highar

Note: Sliskanaldad and flaayrsd clays may Neve igwar unconfined semprunsfye afreagthn
Ihan shawn aboys, bacause of pienes of weskasee ar aracks in tng vall, Ths esnsitleney
ratiags of goeh aalin are bared on penstramelar ryadinge

TERMS CHARACTERIZING SOIL STRUCTURE

Farting: =paper thin in siza Seam: =/8"3" thigk Loyar: ~greater than 3"

Slickansided = haeving inclined planes of weakness thot cra slick and giossy In oppedronsa,

Fissured = contalalag shrinkege crocks,fraquently fitled with finn sand or silt;
usuglly more or less verdisal,

Lomingted = composed of thin fayers of varylng color gnd festurs.

intarbedded Teomposed of glternaia layers of differant sail fypes.

Calearsous * contalning oppreciadle quaatities of celelum carbonals,

Well graded

Poarly graded

Flocculated
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= having wide ranga in groln sizes and substgntial omounty of all
intermadiate pariiels slzes

*pradomingntly of one grain tize,
intermedigte wize mltsing.

or having @ ronqe o sitss with some

= perfalning 1o cohasive tolls that exhibil q fcote knlt or tioksy
sfructura.
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LONE STAR GEOTECHNICAL & TESTING LABORATORY, INC.
UNIFIED SOIL CLASSIFICATION SYSTEM
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swvwrel Lhmss, A posiite renciite conalnte of e wppasr-

cruchs or trambles. Tha rapldity of appetsancs af water
ehariong Bhaking sl of (L 4L rance during so; g
ssaial e idend iiyteg the Charatier of Uvs (ihas in & poil

Vary fine clas saads gire e qolchaut and wort dis—
Ut ymmctbon, YOATWES & plastic ciry his no reaction, [a-
argaaic sile, sech ba & bypical rock flowr, Rbow & mod-
araialy guick raction

Dry Rrength [crasbing charncis ristics)

arw of wuior ou Uy surfoce of Uy pul, which changes o
& livery cosaisloncy sl brotmes glosay. Whem s pam-
pe 1a squeesad butsresn the fngers, the watss sl pons
ttasppear (rocs the aupisce, the pat stillens, amd Nualty it

ARtar ramaving particles larger than No, i0-slave sixe,
mold 1 pat ol #sil ko the tomistency of pulty, sdding walar
I} necennnry. Allow the pat to dry complatehy by oven, aun,

rama Biight dry strovgth bt can by distingeishad try Lhe
fzal whaw powdaring tUve dried spsciman. Fine sand Jealn
2rity, wherwas & iypical sikt bas b 2ascoih feel Of fcme.

Toughnesa (comainteacy wear plaatic eil}

Allar removing particles larger Bas ke Fo. $0-sirma
211w, 2 spacimes of sol abowt 1/2-1x. Cebe ta sixa te
o S consistency of potty. If box dry, watar muast
b ndded, and If sllcky, the speciman should b spread
fad in 3 1818 Layer and aliowed Lo [oan Somse molatere L4

togeiher And n skight hmrmdlong action comiinmgd wal ] L
lnmy crwmbion

Thve lomgher the thrved Bear e phastic Halt and the
atiffer Lin immg whes B fnally crubloh, e merw potewt
in the colmidal clay fracibom (s e sl Wesksene of U
thread sl they plastic 1l wist quick lons of coberonce of
tht s g b lrw e plavtie fimi bdicnds +3har e rpemic
<inr of low plastichy or materisla wech es hasdin- type
clays and argaaic ciays wieich svonr bebrw e A- Ll

Highly sepanie elays kave & Wiy weuk wad spongy foed
o Ly plasiic ImI.
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