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GEOTECHNICAL ENGINEERING REPORT
PROPOSED OAKBROOK DEVELOPMENT
STINSON ROAD
LUCAS, TEXAS

1.0 SITE & PROJECT INFORMATION

The proposed 92.134-acre site is designated as the Oakbrook Development and is located on the
west side of Stinson Road, southwest of the intersection of Stinson Road and Hickory Hill Road in
Lucas, Collin County, Texas. The site was mostly agricultural fields which are forested along the
NW/SE creek. The site generally drains towards the creek.

Proposed construction consists of forty four (Block A — Lots 1 through 22 and Block B — Lots 1
through 22), single-family, one or two-story residences with relatively light foundation loads. It is
our understanding that post-tensioned, ground supported foundations are planned for the
residences. We assume cuts and fills within the areas of construction to achieve finished grades
will mostly to be less than 13 feet of existing grades with larger fills near Muddy Creek.

2.0 SCOPE OF SERVICES

The purpose of our geotechnical services for this site were to:

o Evaluate the subsurface conditions encountered in the borings.

« Evaluate the pertinent engineering properties of the recovered samples.

* Provide recommendations concerning suitable types of foundation and floor slab systems
for the proposed residences.

* Provide recommendations for earthwork and site grading.

3.0 FIELD OPERATIONS

The subsurface conditions of the site were evaluated by performing 43 borings, which were drilled
on September 5, 9 and September 10, 2014. The approximate boring locations are provided on
the Plan of Borings (Figure 1) in the Appendix. The results of the field exploration program are
presented on the Boring Logs (Figures 2 through 44) in the Appendix. A Soil Classification Chart
containing the keys to symbols and the description of terms used on the boring logs is presented
on Figure 45.

A truck-mounted drilling rig with continuous flight augers was used to advance the borings. Soils
were sampled using steel tubes or during the performance of standard penetration tests. The
samples were extruded in the field, logged, sealed, and packaged to preserve their in-situ maisture
content and reduce disturbance during transportation to the laboratory. The load carrying capacity
of the limestone encountered in most of the borings was evaluated in the field by performance of
the Texas Department of Transportation's (TxDOT) Cone Penetration Tests. Drilling and sampling
were performed in general accordance with applicable ASTM and TxDOT procedures.
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4.0 LABORATORY TESTING

The Boring Logs and samples were reviewed by a geotechnical engineer who assigned soil
samples for testing. Tests were performed in the laboratory by technicians working under the
direction of the engineer. Testing was performed in general accordance with applicable ASTM
procedures.

Liquid and Plastic Limit tests were performed on samples of the cohesive soils. These tests were
used in conjunction with moisture content tests for classification and estimating their volume
change potential. Absorption swell tests were performed on selected samples of the cohesive
materials to quantitatively evaluate volume change potential at the in-situ moisture levels. Percent
passing the No. 200 sieve tests were performed on selected samples of the cohesive soils to
determine the percentage finer than 0.075 mm and to aid in classification. Hand penetrometer and
unconfined compression tests were performed on samples of cohesive soils to evaluate
consistency and strength.

The results of the laboratory tests are presented on the Boring Logs in the Appendix. Results of
the swell tests are presented below in Table 1.

TABLE 1 - SUMMARY OF SWELL TESTS

Initial - |  Final :

Boring ?fzzttl)‘ ; l;/t' Pl ' Mo(i;:;:re Mo(ios):)ure Su::l;:)rge S(ovzll
1 4-6| 39 23 14.1 17.3 625 1.0
2 2_4| 58 35 228 240 375 0.6
3 2_4| 58 35 23.4 27.6 375 48
3 | 8—10| 81 49 321 37.1 1125 0.4
4 2-4| 67 40 29.1 33.1 375 0.9
4 6-8| 54 32 22.0 28.7 875 1.0
5 2-4| 67 40 28.6 32.3 375 13
6 6-8| 59 36 227 26.3 875 0.5
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TABLE 1 - SUMMARY OF SWELL TESTS

, Initial Final '
sorns | Gy | 5| 7| woluwe | wastee | ST 53
7 6-8 50 30 15;9 22.2 875 2.8
8 0-2 59 35 23.8 29.0 125 1.3
8 6-8 40 20 14.3 216 875 0
9 2-4 60 32 27.0 32.2 375 0.9
10 6-8 64 39 25.8 296 875 0.7
11 2—-4 64 38 27.4 321 375 05
12 4-6 67 40 28.9 33.9 625 0.7
13 4-6 49 27 19.6 21.2 625 1.0
14 4-6 64 44 20.3 241 625 0.5
15 6-8 69 40 30.0 315 875 0.9
16 8-10 65 41 20.8 247 1125 29
17 6-8 59 35 20.3 254 875 1.3
18 4-6 70 44 28.4 33.6 625 0.4
19 2-4 69 41 304 34.7 375 0.7
20 0-2 59 30 29.4 33.2 125 2.1
21 4-6 57 35 19.9 242 125 0.7
22 6-8 55 34 22.4 26.8 875 0.6
23 2-4 72 44 33.9 37.4 375 0.9
24 4-6 68 41 28.6 30.4 625 0.2
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Initial Final ' ‘
Boring ?f:‘;tt'; I;/I; Pl Mo(i;ot)u re Mo(i;:)u re Sur(':l;:)rge S(\:v/oe)ll
25 4-6 64 39 22.5 27.7 625 2.2
26 4-6 67 40 25.3 29.9 625 3.0
27 0-2 67 38 28.3 29.8 125 2.8
28 2-4 66 38 29.1 33.0 375 1.1
29 6-8 53 32 19.2 24.6 875 1.9
30 8-10 50 30 22.8 25.5 125 0.3
31 2-4 64 39 25.0 27.8 375 1.9
32 4-6 57 35 227 247 625 04
33 8-10 63 37 24.3 28.2 1125 1.4
34 2-4 71 42 28.8 33.6 375 1.5
35 8-10 70 44 27.4 33.2 1125 1.1
36 4-6 58 36 21.2 29.2 625 14
37 0-2 57 34 23.6 26.0 125 1.7
37 4-3 53 32 20.3 22.9 625 1.0
38 4-6 50 30 19.5 21.9 625 0.5
39 6-8 55 33 19.7 23.0 875 0.9
40 2-4 70 42 29.0 327 375 0.7
41 0-2 67 40 30.1 32.9 125 1.1
42 2-4 65 37 31.8 35.4 375 0
43 2-4 72 44 32.5 34.6 375 0.6
E]E -4- MC143294




5.0 SITE SUBSURFACE CONDITIONS

The conditions encountered at the boring locations are depicted on the Boring Logs in the
- Appendix. Descriptions of each stratum with its approximated depth and thickness are provided.
The depths reported on the logs refer to the depth from the existing ground surface at the time the
borings were performed. A brief description of the stratigraphy indicated by the borings is
presented below.

Dark brown, light brown, brownish tan and tan clays were encountered from ground surface in
Borings 1 through 43 and extended to depths of 2, 4, 8, 13, 12,8, 4,4, 8, 8,8, 13,12, 4, 8, 8, 8, 8§,
8,4,6,6,88,6,7,12,8,8,8,6,6,9,8, 14, 6,6, 13, 8, 6, 6, 6 and 5 feet below existing grades,
respectively. The upper 4, 2, 6 and 6 feet of the clays were considered to be fills in Borings 6, 10,
11 and 13, respectively and contained brick fragments and some roots in Boring 13. The surface
clays and fills had Liquid Limits (LL) of 49 to 74 percent and Plasticity Indices (PI) of 27 to 46. The
surface clays and fills mostly classified as CH according to the Unified Soil Classification System
(USCS) and were stiff to hard in consistency and generally moist.

Tan and brown silty clays were next encountered in Borings 1, 2, 7 through 11, 13, 15 through 31,
32, 34, 36 through 41 and 43. The silty clays extended to depths of about 17, 12, 13, 14, 14, 13%%,
9, 10%, 14, 14, 13, 18%, 18, 15, 12, 9, 12, 17, 16, 13%, 11, 7, 13%, 155, 17, 15,9, 7, 7 and 6%
feet in Borings 1, 2, 8, 9, 10, 11, 15, 16, 17, 18, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 34,
36, 37, 38, 39, 40, 41 and 43, respectively, and to termination depths of about 20 feet in Borings 7,
13, 19, and 32. They had LL’s of 32 to 65 percent; Pl's of 16 to 41, classified as CL and to a
lesser extent CH according to the USCS and was stiff to hard in consistency.

Tan and gray shaley clays were next encountered in Borings 2, 3, 4, 10, 14 and 16. The shaley
clays extended to depths of about 18, 19, 19, 14 and 15 feet below existing grades in Borings 2,
10, 14 and 186, respectively, and extended to termination depths of 20 feet below existing grades in
Borings 3 and 4. The shaley clays had LL's of 64 to 81 percent, PI's of 43 to 49, classified as CH
according to the USCS and was very stiff to hard in consistency.

Tan limestone with clay seams were next encountered in Borings 1, 2, 5, 6, 8, 9, 10, 11, 12, 14,
15, 16, 17, 18, 20, 21, 22, 23, 24, 25, 26, 27, 29, 30, 31, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42 and
43. The tan limestone extended to depths of about 18, 17, 17, 18, 18 and 17 feet below existing
grades in Borings 5, 12, 16, 18, 20 and 24, respectively, and extended to termination depths of
about 15 and 20 feet below existing grades in borings 1, 2, 6, 8, 9, 10, 11, 14, 15, 17, 21, 22, 23,
25, 28, 27, 29, 30, 31, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42 and 43.

Gray limestone was next encountered in Borings 5, 12, 16, 18, 20, 24 and 28, and extended to
termination depths of about 20 feet below existing grades.

The clay soils encountered in the borings are considered to be moderately active (silty clays) to
highly active(clays/shaley clays) with respect to moisture-induced volume changes. Active soils
will shrink and swell within the active zone with variations in seasonal moisture change.
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6.0 GROUNDWATER

The borings were advanced in the dry using auger-drilling techniques. This process allows
relatively accurate short-term observations of groundwater while drilling. Seepage was observed
in Borings 7, 13, 19, 21, 27, 28, 32, 36, 37 and 38 while drilling at depths of about 19, 18, 13, 18,
12, 19, 18, 13, 13 and 13 feet below existing grades, respectively. Water levels of about 19, 18,
10, 18, 15, 19, 18, 18, 18 and 18 feet below existing grades were measured in Borings 7, 13, 19,
21, 27, 28, 32, 36, 37 and 38, respectively, after completion of driling. Seepage was not observed
in Borings 1 through 6, 8, 9, 10, 11, 12, 14, 15, 16, 17, 18, 20, 22 through 26, 29, 30, 31, 33, 34,
35, 39, 40, 41, 42 and 43 at the time of drilling and they remained dry at drilling completion.

Groundwater levels will seasonally fluctuate due to variations in the amount of precipitation,
evaporation and surface water runoff. Seepage can occur above and within the limestone,
particularly during wet seasonal cycles. In addition, groundwater conditions may change due to
landscape irrigation, tree root demand and from leaking buried utilities.

7.0 ANALYSIS AND RECOMMENDATIONS

7.1 Foundation Recommendations

If some differential foundation movements can be tolerated, area residence structures such as
these commonly use a post-tensioned or conventionally reinforced, stiffened ground supported
foundation system (Slab-On-Grade) for soil conditions similar to this site. The installation of
straight drilled shafts (piers) placed independent the ground-supported foundation can be
considered for additional support.

Design parameters are presented below.

7.1.1_Ground Supported Foundation Systems

Lightly loaded ground supported foundation systems placed on site subgrades will be subject to
some movement as a result of moisture-induced volume changes in the active soils. The more
clayey soils expand (heave) with increases in moisture and contract (shrink) with decreases in
moisture. The movement typically occurs as post construction heave.

The potential magnitude of the moisture-induced movements is rather indeterminate. It is
influenced by the soil properties, overburden pressures, thickness of clay strata and to a great
extent by soil moisture levels at the time of construction. The greatest potential for post-
construction movement occurs when the soils are in dry condition at the time of construction. Site
grading can affect the potential movements. For example, the use of clays as fill material will
increase the potential movements by increasing the total clay thickness. Cuts can decrease the
potential movements by removing a part of the active clays.
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The Potential Vertical Rise (PVR) estimates for the borings were estimated using the information
from the testing program and are based on the Texas Highway Department's Method 124-E and
our general knowledge of the area. PVR calculations are one-dimensional representations of the
Potential Vertical Movements (PVM) (i.e. — swell is only considered). Shrinkage due to soil
desiccation of near the same magnitude can also occur. PVR calculations are estimates based on
assumptions that the area around the structures will be well drained (Properly Graded), landscape
beds are not over-watered, and utility leaks are promptly repaired. Long term utility leaks beneath
the foundation may exceed those estimated in this report.

Based on the soils encountered in the borings, we estimate the potential magnitude of
post-construction heave for slabs-on-grade placed near existing grade for soils at dry conditions is
on the order of 2%z inches up to on the order of 7 inches.

Swell and moisture tests indicate the soil were at a favorable moisture state at the time of drilling
therefore the lots with the deeper CH clays may be designed for a maximum PVR of 4% inches, or
less, assuming earthwork is completed prior to the summer of 2015, fills are placed at a moisture
conditioned state and a poly liner is placed to reduce drying prior to house construction. The poly
sheeting (5 mil or thicker) should have a minimum of 12 inches of compacted cover soils.

If allowed to dry it is estimated movements of 2% inches, or less, can be obtained by moisture-
conditioned soils by either excavation and replacement or water or chemical pressure injection
with a minimum 1 foot compacted soils over poly sheeting on the lots with the deeper CH clays.
Slabs not capable of experiencing this lower level of movement should be structurally suspended
as described below or designed to accommodate the estimated movements. Water and chemical
pressure injection recommendations are provided in the appendix of this report if soil modification
is being considered.

Consideration should be given to extending the above moisture conditioning and select fill process
beyond the building lines to include entrances, sidewalks, and other areas sensitive to movement.
Outside the building lines a single lift of select fill (6 to 8 inches) is recommended to reduce
desiccation during construction.

It is common to experience some distress to structures with slab-on-grade foundation systems due
to ground movements. This can include cracks in brick walls, cracks in ground supported slabs,
adjustment to doors and windows that can stick, and interior cracks in sheetrock walls. Cracks in
exterior brick walls can be less noticeable with the use of closely spaced vertical joints (12-foot on-
center or less for the height of the wall).
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7.1.1.1_Excavation and Replacement

Potential slab movements on the order of 2% inches, or less can be obtained through excavation
of in-situ soils to the top of tan limestone or a minimum depth of 7 feet below existing grades. The
clay soils can then be replaced in loose lifts, less than 9 inches thick and uniformly compacted to a
minimum of 94 percent of Standard Proctor (ASTM D 698) at a minimum of +4 percentage points
above the soil’'s optimum moisture content. Care should be taken that a lift is not allowed to
desiccate prior to placing a subsequent lift. The moisture should be maintained by surface
watering during the construction process until the floor/slab is placed.

7.1.1.2 Ground-Supported Stiffened Slabs

Post-tensioned or conventionally reinforced, ground-supported stiffened slab foundation systems
must be designed to resist and/or tolerate potential vertical movements due to volume changes in
the site soils without inducing unacceptable distress in the foundation or structural elements.
These movements will typically occur as differential movement between the periphery and interior
of the slab-on-grade system.

PVR calculations are estimates based on assumptions that the area around the structures will be
well drained (Properly Graded), landscape beds are not over-watered, and utility leaks are
promptly repaired. Long term utility leaks can result in soil movements in excess of those
estimated above. The following parameters assume that the subgrade beneath the slab should
meet the requirements discussed in the Earthwork/Site Grading section of this report.

Adjacent flatwork such as sidewalks and pavements should be designed in such a way as to allow
for differential movements between flatwork and the exterior perimeter of the foundations.

As per code, design parameters were developed for differential swell (yn) using the
Post-Tensioning Institute's (PTI) slabs-on-ground (3" Edition) design method and the VOLFLO 1.5
computer program. The PTI design criteria for the design of slabs-on-ground based on current
conditioned soils, dry condition soils or moisture-conditioned/chemical injected soils some with a
poly liner are provided below in Tables 2 through 5 below.

TABLE 2 — PTI DESIGN CRITERIA
Block A - Lot 22

Based on Dry Condition Soils _
(PTI 3" Edition) ~ Center Lift Edge Lift
Boring 1 ' ’
Edge Moisture Variation (em) 7.3 1t 4.1 fi.
Differential Swell (Ym) 1.0in. 1.5in.
Potential Vertical Rise (PVR) About 2%z inches
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TABLE 3 — PTI DESIGN CRITERIA
Block A-Lots 1,10 & 21 and Block B—-Lots 2,6, 8,9 & 10

Based on Dry Condltlon Soﬂs
(PTI 3" Edition) Center Lift Edge Lift

Borings 2, 8, 13, 15, 31, 40, 41 & 42

Edge Moisture Variation (em) 7.3 ft. 4.1t
Differential Swell (Ym) 1.6in. 2.3in.
Potential Vertical Rise (PVR) About 4 inches, or less

TABLE 4 — PT! DESIGN CRITERIA
Block A - Lots 12, 14, 15 & 16 and Block B - Lots 11, 12, 15, 16 & 20

Based on Dry Condition Soils
(PTI 3™ Edition)

Borings 20, 21, 22, 25, 32, 33, 37, 38 | centerv Lift 1 Edge Lift
, & 39 : '
Poly Liner Not Required
Edge Moisture Variation (em) 7.3 ft. 41 ft.
Differential Swell (Ym) 1.7 in. 24in.
Potential Vertical Rise (PVR) About 4%z inches

TABLE 5 — PTI DESIGN CRITERIA

Block A-Lots 2,3,4,5,6,7,8,9,11,13,17,18,19 & 20
and Block B~ Lots 1, 3,4, 5,7, 13, 14, 17, 18, 19, 21 & 22

- Based on Current Condition Soils
(PTI 3™ Edition)

Borings 3,4,5,6,7,9,10,11,12,14, | Cehier Lift ' Edge Lift ~

16, 17, 18, 19, 23, 24, 26, 27, 28, 29, 30,
34, 35 & 36
With Poly Liner

Edge Moisture Variation (em) 7.3 1t 391t
Differential Swell (Ym) 1.01n. 2.4in.
Potential Vertical Rise (PVR) About 4% inches

MC143294




Site grading can greatly affect the movements discussed above.

The grade beams of the slab-on-grade foundation systems should exert a maximum bearing
pressure of 1,800 PSF on undisturbed in place soils, fill or chemical/water injected soils. These
beams should extend a minimum of 12 inches below finished grade.

A properly engineered and constructed vapor retarder should be provided beneath slab areas,
which will be covered, carpeted, or sealed.

7.1.2 Piers

Straight drilled shafts should be situated in the tan limestone or gray limestone encountered in
Borings 1, 2, 5, 6, 8, 9, 10, 11, 12, 14, 15, 16, 17, 18, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31,
33, 34, 35, 36, 37, 38, 39, 40, 41, 42, and 43. Piers (straight shaft) should terminate into
competent limestone. A minimum diameter of 12-inches is recommended for the straight shafts.
Under-reamed shafts (Belled Piers) may be considered for the boring locations where tan
limestone or gray limestone was not observed. This office should be contacted if under-reamed
shafts are being considered, to provide recommendations.

The drilled shafts may be proportioned using an allowable bearing pressure of 15,000 pounds per
square foot (PSF) and an allowable skin friction value of 2,000 PSF for compressive and tensile
loads are recommended for the tan limestone. Skin friction is applicable for that portion of the
shaft embedded in the bearing stratum below any temporary casing. A minimum penetration of 4
feet into the tan limestone and/or gray limestone is recommended to achieve the allowable skin
friction and end bearing values stated above.

Adjacent shafts should maintain a minimum center-to-center spacing of 2.5 times the diameter of
the larger shaft. Closer spacing will require reductions in the skin friction values presented above,
and possibly special installation sequences. As a general guide, the design skin friction will vary
linearly from the full value at a spacing of 2.5 diameters to 50 percent of the design value at 1.0
diameter. EWI should be contacted to review, on a case-by-case basis, shafts requiring closer
spacing.

Settlements of properly constructed drilled shafts bearing in the tan limestone for the structures, at
the anticipated loads, should be negligible.

The shafts will be subject to uplift as a result of heave in the overlying soils. The magnitude of
these loads varies with the shaft diameter, soil parameters, and particularly the in-situ moisture
levels at the time of construction. They can be approximated at this site by assuming a uniform
uplift of 2,000 PSF over the shaft perimeter for a depth of 4 to 10 feet. This can be reduced by 40
percent for shafts extending through current/moisture-conditioned soils. The shafts must contain
sufficient continuous vertical reinforcing to resist the net tensile load.
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Groundwater seepage was observed in some of the borings and may be encountered during
installation of the drilled shafts, particularly if construction proceeds during a wet period of the year.
Rapid placement of steel and concrete may permit shaft installation to proceed; however, seepage
rates or caving soils could be sufficient to require the use of temporary casing for installation of the
shafts. Should casing be necessary, it should be seated with all water and most loose material
removed prior to beginning the design penetration. Care must then be taken that a sufficient head
of plastic concrete is maintained within the casing during extraction.

The drilled shaft design recommendations provided in this report are based on proper construction
procedures, including maintaining a dry shaft excavation and proper cleaning of bearing surfaces
prior to placing reinforcing steel and concrete. All drilled shaft installations should be inspected by
qualified geotechnical personnel to help verify the bearing stratum, the design penetration, and
perform related duties.

7.2 Utilities

Care should be taken that utility cuts are not left open for extended periods, and that the cuts are
properly backfilled. Backfiling should be accomplished with properly compacted on-site soils,
rather than granular materials. A positive cut-off at the building line is recommended to help
prevent water from migrating in the utility trench backfill.

7.3 Earthwork/Site Grading

Site grading can greatly affect the potential vertical movements as discussed above. Fills
constructed using clay soils can increase the potential movements. The on-site soils may be used
as general fill. All clay fills should be moisture conditioned or should be select fill. Imported fill
(select) should have a Liquid Limit less than 35. The subgrade in areas to be filled and/or under
structures, slopes and pavements should be stripped of vegetation and any debris present.

The soil subgrade beneath structure pads should be scarified to a minimum depth of 6 inches and
uniformly compacted to a minimum of 94 percent of ASTM D 698 at +4 percentage points above
the soil's optimum moisture determined by that test. Native fill materials should then be spread in
loose lifts, less than 8 inches thick and uniformly compacted to the same criteria. Imported fill
materials should be spread in loose lifts, less than 8 inches thick and uniformly compacted to a
minimum of 95 percent of ASTM D 698 at or above the soil's optimum moisture determined by that
test.

If trees are removed within the perimeter of the pads, the soil should be excavated to a depth
beneath the root bulb and replaced to the same criteria presented above. The pad should be
proof rolled with heavy pneumatic equipment. Any soft or pumping areas should be excavated to
a firm subgrade and properly backfilled. It should then be scarified to a minimum depth of 6 inches
and uniformly compacted to the same criteria presented above. If tree bulbs are not removed, the
rooted areas may be in a desiccated state and the potential for heave may exist as moisture levels
increase over time.
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7.4 Site Drainage

All grades must be adjusted to provide positive drainage away from the ground supported
structures. Water permitted to pond near or adjacent to the perimeter of a structure can result in
soil movements, which exceed those discussed in this report. Open ground should preferably be
sloped at a minimum of 5 percent grade for at least 10 feet (or to drainage swales) beyond the
perimeter of the foundations.

Flatwork will be subject to post-construction movement. Maximum grades practical should be
used for flatwork to prevent areas where water can pond. In addition, allowances in final grades
should take into consideration post-construction movement of flatwork, particularly if such
movement would be critical. Where paving or flatwork abuts the structures, care should be taken
that the joint is properly sealed and maintained to prevent the infiltration of surface water.

Planters located adjacent to the structures should be designed to drain. Sprinkler mains should be
located a minimum of five feet away from the building lines. If heads must be located adjacent to
the structures, then service lines off the main should be provided. It is important to maintain moist
ground conditions during prolonged periods of dry weather. Trees and deep-rooted shrubs should
be located no closer to the structure than % their mature height to reduce the potential for
foundation settlement caused by moisture demand of the root systems.

Roof drains should discharge on flatwork or be extended a minimum of 5 feet away from the
structures.

8.0 LIMITATIONS

The professional services performed for the preparation of this geotechnical report were
accomplished in accordance with current and locally accepted geotechnical engineering principles
and practices. The recommendations presented in this report are based upon the data obtained
from the borings at the indicated locations and/or from other information discussed in this report.
The possibility always exists that the subsurface conditions occurring between borings, across the
site, or due to seasonal/annual climatic cycles may vary from those encountered in the borings.
The nature of these variations may not become evident until during or after construction. Should
subsurface conditions varying significantly from those described herein, EWI should be
immediately notified to evaluate the effects on these recommendations and so supplemental
recommendations can be provided. EWI's services should also be retained for the final review of
design plans/specifications so comments can be made regarding interpretation of the geotechnical
recommendations provided in this report.
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The recommendations provided in this report were prepared for the exclusive use of our client. No
warranties, expressed or implied, are intended or made. The information and recommendations
provided in this report are applicable only for the design of the types of structure(s) described in
the Site and Project Information section of this report and should not be used for any other
structures, locations or for any other purposes. We should not be held responsible for the
conclusions, opinions or recommendations made by others based upon the information submitted
in this report. If changes to the design and/or location of this project as outlined in this report are
planned, the recommendations provided in this report shall not be considered valid unless EWI
reviews these changes and either verifies or amends this report in writing. Construction issues
such as site safety support of excavations and dewatering procedures are the responsibility of
others.

The scope of services for this report does not include any environmental or biological assessments
either specifically or implied. If the owner is concerned about the potential mold, fungi, bacteria,
identification of contaminants or hazardous materials and conditions, additional studies should be
undertaken.

EWI's capabilities include a full range of construction material testing and observation services.
EWI should be retained to provide testing and observation during excavation, grading, foundation
and construction phases of this project.

We will retain the samples recovered from the borings on this project for a period of 30 days
subsequent to the submittal date printed on this report. After the 30-day period, the samples will
be discarded unless otherwise notified by the owner in writing.
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Ellerbee-Walczak, Inc.
4501 Broadway Avenue
Haltom City, Texas 76117
Telephone: 817-759-9999
Fax: 817-759-1888

CLIENT _M. Christopher Custom Homes

PROJECT NUMBER _MC143294

BORING NUMBER B- 1

PAGE 1 OF 1

PROJECT NAME Oakbrook

PROJECT LOCATION _Stinson Rd. Lucas, TX

DATE STARTED _8/8/14

DRILLING METHOD _Continuous Flight Auger

COMPLETED _9/9/14

GROUND ELEVATION _N/A
GROUND WATER LEVELS:
AT TIME OF DRILLING Dry
AT END OF DRILLING Dry

GEQOTECH BH COLUMNS MC143204.GPJ GINT US GDT 1073014

NOTES AFTER DRILLING -
2 . .| ATTERBERG |k
8] E % Pa——— E wE MIT, ﬁ
EolZQ F g Tz | Sk o & |12~
LEIZ0 MATERIAL DESCRIPTION w ﬁ-ggggg %g pElec|Re|ox|88
a |z g | $8.8282 |27|0%|83/23 /58]0
S | mEcEig |E |=8|=7|d7|3%|2
0 Z-AXCX o o
7 Brownish-tan clay
- -/ ST P=30 211 53| 20| 33|89
Tan silty clay
) _% - with calcareous particles o1 | posse
_5’—% ST| P=as+ 14 | 39 | 16| 23
- -é ST| P=45+
- -% ST P=45+
/ l ST P=45+ 13 38 | 18| 20
15 %
B LI Tan limestone
A 1 - with clay seams
|
1 I
I — ST| P=45+
20 ! i THD| T=2.75"100
Bottom of hole at 20 feet.

FIGURE 2
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Elierbee-Walczak, Inc.
4501 Broadway Avenue
Haltom City, Texas 76117
Telephone: §17-759-8989
Fax: 817-759-1888

CLIENT _M. Christopher Custom Homes

PROJECT NUMBER _MC143294

BORING NUMBER B- 2

PAGE 1 OF 1

PROJECT NAME _Oakbrook

PROJECT LOCATION _Stinson Rd. Lucas, TX

DATE STARTED _9/6/14

DRILLING METHOD _Continuous Flight Auger

COMPLETED _9/5/14

GROUND ELEVATION _N/A
GROUND WATER LEVELS:
AT TIME OF DRILLING _Dry

AT END OF DRILLING _Dry

NOTES AFTER DRILLING -
2 .| ATTERBERG |t
& - g |we i
= % ) a 8 = E £ e % E O E: E o~
a€|2o MATERIAL DESCRIPTION W %ESE%’g §§ A GRS
871§ S | 2£2882 |57|0z2|182|22|52|q
S | me2ci8 | (23|22 7|35z
0 P4 s Niqe)id . 'Y
V/ Brown clay
- % ST P =45+
- -% ST P =45+ 23| 58 | 23 | 35
A
// Tan and gray silty clay
-5 | % ST P=45+
- -Z ST P =45+ 14| 32|16 | 16
B _% Tan and gray silty clay
] / - with gravel layers
/ ss N=18
10 %
N
V? Tan and gray shaley clay
é I ST P=45+ 21| 68| 25 | 43
15 %
N
L Tan limestone
SR N - with clay seams
‘ THD| T=4.5%100
20 |12 ,
Bottom of hole at 20 feet.

FIGURE 3




Elierbee-Walczak, inc.
4501 Broadway Avenue
Haltom City, Texas 76117
Telephone: 817-759-9999
Fax: 817-759-1888

CLIENT _M. Christopher Custom Homes

PROJECT NUMBER _MC143294

BORING NUMBER B- 3

PAGE 1 OF 1

PROJECT NAME _Oakbrook

PROJECT LOCATION _Stinson Rd. Lucas, TX

DATE STARTED 9/5/14 ‘

COMPLETED _9/5/14

GROUND ELEVATION _N/A

GROUND WATER LEVELS:
DRILLING METHOD _Continuous Flight Auger AT TIME OF DRILLING Dry
AT END OF DRILLING Dry
NOTES AFTER DRILLING -
W
2 .| ATTERBERG |k
£ | 2. . |5 |w€_pwrs  |§
Q = @ g =
= I o guw “E e G -] 'i o E-- £
Y MATERIAL DESCRIPTION W | gsg=88 |Z8 B850 Er|G|38
w §_; ay -\80;(» jou ] [ £ e 35 ws‘: e
575 S | E5zBl |27\0z|33(23 523
< ZECLLE |& |22 27|95 %
v LT L s Q Q =
0 ZEAXORE & |
Brown clay
- ST P=25
- - ST P=275 23| 58 | 23 | 35
-5 ST| P=375
-] Brownish-tan clay
- ST P=375
T Tan and gray shaley clay
- A ST P=25 35| 81| 32| 49

10

-

20

AMMIIIHHHIHHHMIIMMNMINNINININININT

P=45+

E

ST P =45+

Bottom of hole at 20 feet.
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Ellerbee-Walczak, Inc.
4501 Broadway Avenue
Haltom City, Texas 76117
Telephone: 817-759-9999
Fax: 817-759-1888

CLIENT M. Christopher Custom Homes

PROJECT NUMBER _MC143294

BORING NUMBER B- 4

PAGE 1 OF 1

PROJECT NAME _Oakbrook

PROJECT LOCATION _Stinson Rd. Lucas, TX

DATE STARTED _9/5/14

DRILLING METHOD _Continuous Flight Auger

COMPLETED _9/514

GROUND ELEVATION _N/A
GROUND WATER LEVELS:
AT TIME OF DRILLING Dry

AT END OF DRILLING Dry

NOTES AFTER DRILLING —
} 2 .| ATTERBERG |&
W 5 |5 |uE IIT: &
Q I o Tg & g
ag(Ed MATERIAL DESCRIPTION Y | g8:48 (28|58 2| 0|88
w> | g5 oy 28 P ZEIDZ oS E =~
a sea880 T7|0% 32|22 E0le
o 2 SEEGY S5 == S eziw
< Zelatl | K ST1aTIg5z
w0 LT LLaS0 |0 © =
0 ; Zradar o |«
‘7/ Brown clay
- —% ST P=20
- -% ST| P=125 29| 67 | 27 | 40
_é-.é ST P=40
B '% Tan and gray clay
- % ST| P=45+ 22 | 54 | 22 | 32
/ ST P=20

10

JMULHIMNN

Tan and gray shaley clay

DMALHLINN

15

MAINNNIN

20

ST P =45+

P =45+

Bottom of hole at 20 feet.

FIGURE 5
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Ellerbee-Walczak, Inc.
4501 Broadway Avenue
Haltom City, Texas 76117
Telephone: 817-759-9999
Fax: 817-759-1888

CLIENT _M. Christopher Custom Homes

PROJECT NUMBER _MC14329%4

BORING NUMBER B- 5

PAGE 1 OF 1

PROJECT NAME Oakbrook

PROJECT LOCATION _Stinson Rd. Lucas, TX

DATE STARTED _9/5/14

DRILLING METHOD Continuous Flight Auger

COMPLETED _9/514

GROUND ELEVATION _N/A
GROUND WATER LEVELS:
AT TIME OF DRILLING Dry

AT END OF DRILLING _Dry

NOTES AFTER DRILLING _-—
@w
2 .| ATTERBERG |E
[&] ‘ﬁ'_" %, P E u.JSf/ IMIT: é
EelEg FologE Ex |Z sl T e |E
o€ L MATERIAL DESCRIPTION y | £25=98 |Z|EF| o |B|cx|SE
w32 g | 285828 |2°|3E|35|es|E8|0°
& = | 5365595 |z |23|85(s5|92|8
L | mecdid |k [=2Q|a- @<=
1] - Te I E o o =
0 ZrA®SRE o
7 Brown clay
- -% ST P=15
- -% ST P=225 20 | 67 | 27 | 40
—5—% sT| P=20
- -é ST P=30
B —/ Tan and gray clay
_ _% ST P=30
10 %
L Tan limestone
I - with clay seams
T
I
- 4T
i THD| T=1.5"100
15 T
I
1
S |
|
\
- 1
[
|
I Gray limestone
1
- - 1]
[ THD| T=1100
20 [T
Bottom of hole at 20 feet.

FIGURE 6
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Ellerbee-Walczak, inc.
4501 Broadway Avenue

BORING NUMBER B- 6

Haitom City, Texas 76117 PAGE 1 OF 1
Telephone: 817-758-9999
Fax; 817-759-1888
CLIENT _M. Christopher Custom Homes PROJECT NAME Oakbrook
PROJECT NUMBER MC143294 PROJECT LOCATION Stinson Rd. Lucas, TX
DATE STARTED _9/5/14 COMPLETED _9/5/14 GROUND ELEVATION _N/A
GROUND WATER LEVELS:
DRILLING METHOD _Continuous Flight Auger AT TIME OF DRILLING Dry
AT END OF DRILLING _Dry
NOTES AFTER DRILLING _---
w
g .| ATTERBERG |L
& S . |5 |u8 IMIT: &
Q = E T @~ =
E_|To 8% _o% |EglRE o |E_|Zs
helz8 MATERIAL DESCRIPTION Y| esg=88 \ZBI0E |2 Ex|0y|8E
2S5 T | 238822 5°|2E(35|5E(RY|S%
° lo = | 865555 (3 |85|85|s3|22|8
& | 8sea 8 |E |®o|° 7|27 |3%|2
0 Zraxox a e
Dark brown clay (FILL)
P =225
- ST Qu=ad 95 | 28
- ST P=175
B Tan and brown clay
—5 ST| P=225
- - ST P=20 23| 59| 23 | 36

10

A,

.ST P=175

Tan limestone
- with clay seams

15

i
HENRNEERNEREE

20

AU

THD| T =10.88"100

AU

THD T=2"100

Bottom of hole at 20 feet.

FIGURE 7
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Ellerbee-Walczak, Inc.
4501 Broadway Avenue
Haltom City, Texas 76117
Telephone: 817-758-9999
Fax: 817-759-1888

CLIENT _M. Christopher Custom Homes

PROJECT NUMBER _MC143294

BORING NUMBER B- 7

PAGE 1 OF 1

PROJECT NAME Oakbrook

PROJECT LOCATION _Stinson Rd. Lucas, TX

DATE STARTED _9/9/14

DRILLING METHOD _Continuous Flight Auger

COMPLETED _9/9/14

GROUND ELEVATION N/A
GROUND WATER LEVELS:
Y AT TIME OF DRILLING 19.0 ft

¥ ATEND OF DRILLING 19.0 ft

NOTES AFTER DRILLING _—~-
4 _| ATTERBERG |E
o o $ 5 w8 Timr &
F_|To & gt Lz b _|5c QEEA
SRR MATERIAL DESCRIPTION w So.F8 |ZBIEF 0L |B|ox|Q8
o] &" %D}U’J 36 |DE LS =wloT
S |8 s | 28288% |>7|22|52|22|h2|y
3 | 22kezg |E |=8]37)25|32|Y
0 Zroeda w
7 Dark brown clay
- -% ST P=25 34 | 72| 30 | 42
- _% ST pP=275
Y
\ Brownish-gray silty clay
—Q—\ ST| P=as+
- —§ ST P =45+ 16| 50 | 20 | 30
_ _§ ST P=45+
10 \\\s
\ ST P=15
- '\‘ ST | T=457100
20 1\ THD
Bottom of hole at 20 feet.

FIGURE 8




GEOTECH BH COLUMNS MC143294.GPJ GINT US.GDT 10/30/14

Ellerbee-Walczak, Inc.
4501 Broadway Avenue

BORING NUMBER B- 8

ST P =45+

Haltom City, Texas 76117 PAGE 1 OF 1
Telephone: 817-759-9999
Fax: 817-759-1888
CLIENT _M. Christopher Custom Homes PROJECT NAME _Oakbrook
PROJECT NUMBER MC143294 PROJECT LOCATION _Stinson Rd. Lucas, TX
DATE STARTED 9/9/14 COMPLETED 9/9/14 GROUND ELEVATION N/A
GROUND WATER LEVELS:
DRILLING METHOD _Continuous Flight Auger AT TIME OF DRILLING Dry
AT END OF DRILLING Dry
NOTES AFTER DRILLING _-—
w
2 .| ATTERBERG |E
a g |5 |u8 IMIT &
o & Do & [T =
F_|To 8% _L§ |Egl2k o |E_|&=
ag(Lo MATERIAL DESCRIPTION w g;g«e%’g 28 G| 2 |E|os|88
8|8 | EEzf 127 g2/33/43 620
g neldrd |x |2Q)53- 2|2 (Y
.. T.....20 |[O o <
0 Zracdde a |
7 Dark brown clay
- -% ST P=4.0 24 | 59 | 24 | 35
B _% Brownish-gray clay
- A % ST P=40
Y
Tan silty clay
L% ST| P=45+
- _? ST P =45+ 15 | 40 | 20 | 20

_10 |
B LI Tan limestone
_ A : - with clay seams
|
15 7 I
Il
l [
- 1
]
20 I

AU P = 4.5+
THD| T=25"100

THD| T=15100

Bottom of hole at 20 feet.

FIGURE 9
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Ellerbee-Walczak, inc.
4501 Broadway Avenue

BORING NUMBER B- 9

10

Haltom City, Texas 76117 PAGE 1 OF 1
Telephone: 817-759-9999
Fax: 817-759-1888
CLIENT _M. Christopher Custom Homes PROJECT NAME _Oakbrook
PROJECT NUMBER MC143294 PROJECT LOCATION _Stinson Rd. Lucas, TX
DATE STARTED 9/9/114 COMPLETED 9/9/14 GROUND ELEVATION N/A
GROUND WATER LEVELS:
DRILLING METHOD _Continuous Flight Auger AT TIME OF DRILLING _Dry
AT END OF DRILLING _Dry
NOTES AFTER DRILLING -
f224
2 _| ATTERBERG |E
o & 2 ; E |wX IMIT. é
= = e 14
z |z, FologE fx 8l T, 2 |z.
aE(25 MATERIAL DESCRIPTION W | ecg=88 128\ Fd|or|Ex|oy|S8
2 = g 83828 2= 8E|35|25|E8
° o = | 538558% |z |23|93(|35|22|8
$ | 2sas§ |8 |Fo|77|aT|3%|z
0 Zrai 38 g |
7/ Dark brown clay
- % ST| P=325
- -% ST P=20 27 | 60 | 28 | 32
S é sT| P=175
- "/ Tan and brown silty clay
- -% ST P=15 24 | 58 | 22 | 36
7

IE

Tan limestone
- with clay seams

e

20

THD| T=157100
AU
THD| T=4.75"100

Bottom of hole at 20 feet.

FIGURE 10
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Ellerbee-Walczak, Inc.
4501 Broadway Avenue
Haltom City, Texas 76117
Telephone: 817-759-9999
Fax: 817-759-1888

CLIENT M. Christopher Custom Homes

PROJECT NUMBER _MC143294

BORING NUMBER B-10

PAGE 1 OF 1

PROJECT NAME Oakbrook

PROJECT LOCATION _Stinson Rd. Lucas, TX

DATE STARTED _9/9/14

COMPLETED _9/8M4

GROUND ELEVATION _N/A

GROUND WATER LEVELS:
DRILLING METHOD _Continuous Flight Auger AT TIME OF DRILLING Dry
AT END OF DRILLING _Dry
NOTES AFTER DRILLING _---
w
2 | ATTERBERG |&
W g . |E |u8 IT. i
o = Do x> =
EolEQ 8% °§ |EglRE|a o B |Bs
oEI &S MATERIAL DESCRIPTION u %’%555{& z8 LE|9-Er|ox|38
] §_l T 8% @ o D= 2 35 ms ':UJ <
@16 s  ££288c |>70253/122/69|0
§ as£lcig | |28 7 |27 |57z
0 Zraede & |
Dark brown clay (FILL)
- 4 ST P=1.25
T Dark brown clay
- ST P=175
8 ] ST P=225
- A ST P=20 26 | 64 | 25 | 39
- Tan and brown silty clay
- ST P=225

10

Tan and gray shaley clay
15

I T

ST P =45+

)~

Tan limestone
- with clay seams

20

THD T=2"100

Boftom of hole at 20 feet.

FIGURE 11
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Ellerbee-Walczak, Inc.
4501 Broadway Avenue

BORING NUMBER B-11

Haltom City, Texas 76117 PAGE 1 OF 1
Telephone: 817-759-9999
Fax: 817-759-1888
CLIENT _M. Christopher Custom Homes PROJECT NAME _Oakbrook
PROJECT NUMBER _MC143294 PROJECT LOCATION _Stinson Rd. Lucas, TX
DATE STARTED _9/9/14 COMPLETED _9/9/14 GROUND ELEVATION _N/A
GROUND WATER LEVELS:
DRILLING METHOD _Continuous Flight Auger AT TIME OF DRILLING _Dry
AT END OF DRILLING _Dry
NOTES AFTER DRILLING _-—
172
g .| ATTERBERG |kt
& S |t |w€ _pvrs |&
Q & Qo o [y E
I oLw "'- c [ | E: 4
E~|TO R=a 8 |56 2= Q = o%
aE 39 MATERIAL DESCRIPTION y esBEdL (28| bu|2|FE|0%(38
HE: s | 282384 |1 7192|3522 52|
s | mecdsg (B 2327127352
0 ZFoXCE o |k
Dark brown clay (FILL)
- ST P=1.75
- o ST P=20 27 | 64 | 26 | 38
—5 ST P=25
B ’// Brown clay
- —% ST P=25 24 | 62 | 24 | 38
.
// Tan and brown silty clay
- 4 ST P=275
10 /
_  J=7] Tanlimestone
| 1 - with clay seams ol T=317100
15 |1
I
|
[
- 1
|
l I
I
- 11
| | AU
- 477 I
I THD| T=2.5"100
20 I
Bottom of hole at 20 feet.

FIGURE 12
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Ellerbee-Walczak, inc.
4501 Broadway Avenue
Haltom City, Texas 76117
Telephone: 817-759-9999
Fax; 817-759-1888

CLIENT _M. Christopher Custom Homes

PROJECT NUMBER _MC143294

BORING NUMBER B-12

PAGE 1 OF 1

PROJECT NAME Qakbrook
PROJECT LOCATION _Stinson Rd. Lucas, TX

DATE STARTED _8/8/14 COMPLETED _9/9114

DRILLING METHOD _Continuous Flight Auger

GROUND ELEVATION _N/A
GROUND WATER LEVELS:
AT TIME OF DRILLING _Dry
AT END OF DRILLING _Dry

ST P=175

NOTES AFTER DRILLING -
b
g _| ATTERBERG |E
£ 2. . |E |u¥ [MIT: &
Q ' D we p
E_|Zo gt LE |Eg| 2k o E |Z~
ag|&o MATERIAL DESCRIPTION w %%5*&%’@ 28 L& oc|Be G588
S & £2s8288 ST 62|32 |28 Fole
© 2 | 285895 |& |56|35)25 2z|u
) DE-L 55 105 o a aé Z
¢ ZrHFAKEOE (™
V Dark brown clay
- '% ST P=35
- '% ST P=175
WS_% ST P=175 29 | 67 | 27 | 40

10

AN\

N

ST P=1.75

Tan limestone
- with clay seams

15

AU

THD| T=525100

Gray limestone

20

FH

AU

THD| T=3.57100

Bottom of hole at 20 feet.

FIGURE 13
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Ellerbee-Walczak, Inc.
4501 Broadway Avenue
Haltom City, Texas 76117
Telephone; 817-7538-9999
Fax: 817-758-1888

CLIENT _M. Christopher Custom Homes

PROJECT NUMBER MC143294

BORING NUMBER B-13

PAGE 1 OF 1

PROJECT NAME Oakbrook

PROJECT LOCATION Stinson Rd. Lucas, TX

DATE STARTED _9/10/14

DRILLING METHOD Continuous Flight Auger

COMPLETED _9/10/14

GROUND ELEVATION _N/A
GROUND WATER LEVELS:
Y AT TIME OF DRILLING _18.0 ft

Y ATEND OF DRILLING _18.0 ft

NOTES AFTER DRILLING -
¢ —.| ATTERBERG |
2 g S [~ IVF T m
|8, F st Tz |E |5l |, & |2.
ag|2o MATERIAL DESCRIPTION W | gegegd gﬁ BEloe|2e|5x|38
B |g S | 2898287 |07|0%|35|22 58|
5 | 22edcg 1K |=28|-7|2 7|25z
0 ZLAKSE g |
Dark brown clay (FILL)
] - with bricks and roots ST b =225
- ST P=25
-5 ST P=35 20| 49 | 22 | 27
B 7/ Light brown clay
- _% ST P=225
- _% ST P=3.0
10 %
7
Tan silty clay
o] % - with gravel
1 % ST P=1.25 23| 39| 19| 20
5 %
% ss N = 50/2"
20 %
Bottom of hole at 20 feet.

FIGURE 14
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Ellerbee-Walczak, inc.
4501 Broadway Avenue
Haitom City, Texas 76117
Telephone: B17-759-9999
Fax: 817-758-1888

CLIENT _M. Christopher Custom Homes

PROJECT NUMBER _MC143294

BORING NUMBER B-14

PAGE 1 OF 1

PROJECT NAME _Oakbrook
PROJECT LOCATION _Stinson Rd. Lucas, TX

DATE STARTED _9/9/14 COMPLETED _9/9/14

DRILLING METHOD _Continuous Flight Auger

GROUND ELEVATION N/A
GROUND WATER LEVELS:
AT TIME OF DRILLING _Dry
AT END OF DRILLING _Dry

NOTES AFTER DRILLING _—
0
2 _| ATTERBERG |E
a s . g |uE IMIT &
© g: @ o W o
Ee|ZQ 8t %% |EgBE|, lo E_|3<
EE(23 MATERIAL DESCRIPTION w ﬁ'ﬁg«agg 28 Gl 2=|E= (0|88
0 ?, g goadge |27 oZz|as gz Eola
: aibeis & 955335328
0 Fradde g |
’// Dark brown clay
- -% ST P=30 28 | 67 | 27 | 40 | 96
- '% Brown clay
- -% sT| P=225
B -% Tan shaley clay
5 / sT| P=275 20 | 64| 20 | 44

E

ST P=325

sT P=2756

Tan limestone
- with clay seams’

15

1
20 1

ST P =45+
THD| T=3"100

THD T=2"100

Bottom of hole at 20 feet.

FIGURE 15
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Ellerbee-Walczak, Iinc.
4501 Broadway Avenue

BORING NUMBER B-15

Haltom City, Texas 76117 PAGE 1 OF 1
Telephone: 817-759-9999
Fax: 817-759-1888
CLIENT _M. Christopher Custom Homes PROJECT NAME Oakbrook
PROJECT NUMBER MC143294 PROJECT LOCATION _Stinson Rd. Lucas, TX
DATE STARTED 9/9/14 COMPLETED 9/9/14 GROUND ELEVATION N/A
GROUND WATER LEVELS:
DRILLING METHOD Continuous Flight Auger AT TIME OF DRILLING Dry
AT END OF DRILLING Dry
NOTES AFTER DRILLING _--
0
2 _| ATTERBERG |E
QO H;J E? . - E m&\o, I'M‘IT E
T = - off Tz |g _|%k E |z
ae |t MATERIAL DESCRIPTION w | esg=88 |28 B850 |E (0|88
W= 2 o 262828 “I8EI28 |25 Fala
o = 5552~ |2 |88/85|935|2ez|Q
S | @msfa g (K 1%38|=7|a |37z
0 Z-AEOE o |
7 Dark brown clay
- % ST P=30
_ _% ST P=1.75
5 % ST P=20
- -% ST P=25 30| 69 | 29 | 40

/// Tan and brown silty clay
%

ST P=275

‘ Tan limestone
- with clay seams

_10 |

15

THD| T =4.25"100

AU

THD| T=8.5"100

Bottom of hole at 15 feet.

FIGURE 16
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Ellerbee-Walczak, Inc.
4501 Broadway Avenue
Haltom City, Texas 76117
Telephone: 817-759-9999
Fax: 817-759-1888

CLIENT _M. Christopher Custom Homes

PROJECT NUMBER _MC143294

BORING NUMBER B-16

PAGE 1 OF 1

PROJECT NAME _QOakbrook

PROJECT LOCATION Stinson Rd. Lucas, TX

DATE STARTED _9/10/14

DRILLING METHOD _Continuous Flight Auger

COMPLETED _9/10/14

GROUND ELEVATION N/A
GROUND WATER LEVELS:
AT TIME OF DRILLING Dry

AT END OF DRILLING Dry
NOTES AFTER DRILLING -
[
2 . _| ATTERBERG [E
o iy g . |8 |uwE IMIT: §
E |1z, ~ gt g5k o |E |2~
oE(ad MATERIAL DESCRIPTION w | gcge¥d 28|58 2|2 |0|88
w §._| T 775"383@ S8Rl S @ g =
o |% & g22860 |57 |10z g2 52 5219
< zgeed¥d | 23|32 <52
) e uhel-1 BN =] < P =
0 ZHEAESK w
V/ Dark brown clay
- A % ST P=15
- _% ST P=10 31| 74| 28 | 46
-—S—é ST P=325
- -¢ Brown clay
- % ST P =225
B —% Tan and brown silty clay
- ~/ sT| P=a5+ 21| 65 | 24 | 41
10 %
_ _é Tan and gray shaley clay
% ST P =45+
15 A
Tan limestone
| - with clay seams
=
T | Gray imestone
!
- C
T AU
L THD| T=2.5100
20 |7
Bottom of hole at 20 feet.

FIGURE 17




GEOTECH BH COLUMNS MC143284.GPJ GINT US.GDT _10/31/14

Ellerbee-Walczak, Inc.
4501 Broadway Avenue

BORING NUMBER B-17

Haltom City, Texas 76117 PAGE 1 OF 1
Telephone: 817-759-9999
Fax: 817-759-1888
CLIENT _M. Christopher Custom Homes PROJECT NAME _QOakbrook
PROJECT NUMBER _MC14329%4 PROJECT LOCATION _Stinson Rd. Lucas, TX
DATE STARTED _9/10/14 COMPLETED _9/10/14 GROUND ELEVATION _N/A
GROUND WATER LEVELS:
DRILLING METHOD _Continuous Flight Auger AT TIME OF DRILLING _Dry
AT END OF DRILLING Dry
NOTES AFTER DRILLING _-—
@
2 _| ATTERBERG |E
g s | |8 MIT, &
(> t o, o g B
E_|To 8T LE |tglRk o |E |2
s MATERIAL DESCRIPTION w | exegeg8 1ZB Dh|o|E:|Gy|38
8|8 T | 229828 2°8%(33|e3 B8
0] P SE55C ~ x =055 519z W
5, BERA R al="1aT 8=z
| -1 (] el
0 1 Z-a¥GF o
Dark brown clay
- - ST P=25
- A ST P=35 23| 62| 27 | 35
5 ST P=35
T Brown clay
- ST P =45+ 20| 59 | 24 | 35
N Tan silty clay

8T P=375

WA/ /7 NN\

10
Tan limestone "
15 - with clay seams THD| T=2757100
|
I
- {3
I
I
_ 1
l
I
!
S
|
]
- [ 1
ll THD| T=3"100
20 |

Bottom of hole at 20 feet,

FIGURE 18




GEOTECH BH COLUMNS MC143294.GPJ GINT US.GDT 10/30/14

Ellerbee-Walczak, Inc.
4501 Broadway Avenue
Haltom City, Texas 76117
Telephone: 817-759-9999
Fax: 817-759-1888

CLIENT _M. Christopher Custom Homes

PROJECT NUMBER MC143294

BORING NUMBER B-18

PAGE 1 OF 1

PROJECT NAME _Oakbrook

PROJECT LOCATION _Stinson Rd. Lucas, TX

DATE STARTED _9/8/14

DRILLING METHOD _Continuous Flight Auger

COMPLETED _9/9/14

GROUND ELEVATION _N/A
GROUND WATER LEVELS:
AT TIME OF DRILLING _Dry

AT END OF DRILLING Dry

NOTES AFTER DRILLING _---
&«
2 _| ATTERBERG [E
o & | & . |F |wE lmis  F
F_olTo F 8= %% |EglPE o |E_|Zs
eE|%0 MATERIAL DESCRIPTION w - g=g8 A NN RS
Bl 2= T | 289822 |2°55|a2|22|E8]a
o 2 5655%5 | |26/935|35|¢9z|h
B | DERLSE S O a7 |3%|z
0 ZH-AxXx O o i
’/ Dark brown clay
- -% ST| P=4as5+
- -é ST P=20
S é ST P=20 28| 70 | 26 | 44
- —% ST| P=175
-
\ Tan and brown silty clay
- —\ ST| P=225 21| 62| 22 | 40
W\ I~
B Tan limestone
_“;E ! =2.25"
15 ] - with clay seams THD) T=2257100
El
I
i
S .
I | Gray limestone AU
_ C
1 THD| T=1.5"100
20 |1
Bottom of hole at 20 feet.

FIGURE 18




GEOTECH BH COLUMNS MC143204.GPJ GINT US.GDT 10/30/14

Ellerbee-Walczak, Inc.
4501 Broadway Avenue

BORING NUMBER B-19

Haltom City, Texas 76117 PAGE 1 OF 1
Telephone: 817-759-9999
Fax: 817-759-1888
CLIENT _M. Christopher Custom Homes PROJECT NAME Oakbrook
PROJECT NUMBER MC143294 PROJECT LOCATION _Stinson Rd. Lucas, TX
DATE STARTED 9/9/14 COMPLETED 9/9114 GROUND ELEVATION _N/A
GROUND WATER LEVELS:
DRILLING METHOD _Continuous Flight Auger Y AT TIME OF DRILLING _13.0 ft
Y ATEND OF DRILLING 1001t
NOTES AFTER DRILLING -
g _| ATTERBERG |E
a 3 .5 |wE IMIT: &
o 2. wE ju
£ |To Eo| st Ex eoSel T, & |z.
a2 MATERIAL DESCRIPTION Y | gsg=88 1ZBILEI0|2|03|38
W= g a 22820 27| ak|32|2s8|E8|a
) s | 355585 (x [|2Z|85(<5|a2|8
< mefeLE |& (28|57 @7 9%
1] ST es0 1@ Q ©
e ZLaEOK a |u
Dark brown clay
- ST P=175
- ST P=1.0 30 | 69 | 28 | 41

Brown clay
- with calcareous particles

ST P=275

7777777

. % Ten iy oy _
.
:

FIGURE 20
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GEQTECH BH COLUMNS MC143204.GPJ GINT US.GDT 10/30/14

Ellerbee-Walczak, inc.
4501 Broadway Avenue

BORING NUMBER B-20

Haltom City, Texas 76117 PAGE 1 OF 1
Telephone: 817-759-9999
Fax: 817-759-1888
CLIENT _M. Christopher Custom Homes PROJECT NAME Oakbrook
PROJECT NUMBER MC143294 PROJECT LOCATION _Stinson Rd. Lucas, TX
DATE STARTED _9/9/14 COMPLETED 9/9/14 GROUND ELEVATION _N/A
GROUND WATER LEVELS:
DRILLING METHOD _Continuous Flight Auger AT TIME OF DRILLING _Dry
AT END OF DRILLING _Dry
NOTES AFTER DRILLING -
@»
2 _| ATTERBERG |k
0 & 2 5 |w® _umrs |&
¢ - = o |-
E_IZo F gt g b@ 'I_Z__)E 0 £ 1z
5€159 MATERIAL DESCRIPTION 4 | 58228 |28 Gd|Sc|Fe|C% 88
9|8 = | 258082 |27|22|828|33 62y
% mefa8 | (3|27 |2 |37z
0 ZHEAYSE a |
7 Dark brown clay
- —% ST P=45+ 29 | 59 | 29 | 30
- _% ST P=20
.
W\ Tan and brown silty clay
$\ ST P=25
- —\§ ST P=275 21| 55 | 22 | 33
- -§ ST P=25
10 \§
. AU
_ I~q] Tanlimestone
- - with clay seams THD| T=1.25%100
15 [T
—  Gray limestone
l
- H
[
|
_ t
[
T
l
-
C AU
!
r THD| T=1"100
20 |71
Bottom of hole at 20 feet.

FIGURE 21




GEQTECH BH COLUMNS MC143284.GPJ GINT US.GDT 10/30/14

Ellerbee-Walczak, Inc.
4501 Broadway Avenue
Haltom City, Texas 76117
Telephone: 817-759-9999
Fax: 817-759-1888

CLIENT _M. Christopher Custom Homes

PROJECT NUMBER _MC143294

BORING NUMBER B-21

PAGE 1 OF 1

PROJECT NAME Oakbrook

PROJECT LOCATION _Stinson Rd. Lucas, TX

DATE STARTED _9/10/14 COMPLETED _9/10/14

DRILLING METHOD _Continuous Flight Auger

GROUND ELEVATION N/A
GROUND WATER LEVELS:
X AT TIME OF DRILLING 18.0 ft

Y AT END OF DRILLING 18.0ft

NOTES AFTER DRILLING _---
2 .| ATTERBERG |k
a g E |wS IMIT: &
E 2 t o g - o t E
EslE9 u C5.98 |ZEIRZla |0 |Ex|bs
aE Lo MATERIAL DESCRIPTION y | ¢2g=88 125 B8 0|2 |55|38
8% $ | £892328 2%k 35/25|50|0
s | =eedig |B 128572795\
0 ZFAXEQE a i
7/ Dark brown clay
-1 % ST| P=4as+
_ -% ST P =225
- _% Brown clay
-2 / ST| P=45+ 20| 57| 22| 35
A
\ Tan silty clay
- -\ ST P=45+
- —§ ST P =45+ 18 | 48 | 21 | 27
10 §
- // Tan silty clay ol Pe30
15 %
_ || Tanlimestone
. : ] - with clay seams THD| T =300
Bottom of hole at 20 feet.

FIGURE 22




GEQTECH BH COLUMNS M(C143284 GPJ GINT US.GDT 10/30/14

Ellerbee-Walczak, inc.
4501 Broadway Avenue

BORING NUMBER B-22

Haltom City, Texas 76117 PAGE 1 OF 1
Telephone: 817-759-0999
Fax: 817-759-1888
CLIENT _M. Christopher Custom Homes PROJECT NAME _Oakbrook
PROJECT NUMBER MC143294 PROJECT LOCATION Stinson Rd. Lucas, TX
DATE STARTED 911014 COMPLETED 91014 GROUND ELEVATION NIA
GROUND WATER LEVELS:
DRILLING METHOD _Continuous Flight Auger AT TIME OF DRILLING Dry
AT END OF DRILLING Dry
NOTES AFTER DRILLING -
L2
2 _.| ATTERBERG |k
0 & 2. . |8 |u¥ IMIT &
12 P = [
SR FoloeE Te g 18T [0 B
28|29 MATERIAL DESCRIPTION Y | g2g=98 §‘§ E&loc|Se|ax|88
2718 : | 282228 1770213222 5010
S | m&casg (B |28 2727 5%|2
0 Zrra&doa a |z
7 Dark brown clay
- -/ ST P=15 33 | 67 | 27 | 40
/ Brown clay
- % ST P=375
——5——% sT| P=275
Y
\ Tan silty clay
- -\§ ST P=30 22| 55|21 34
\\ ST P=30

15\

ST P =45+

- Tanlimestone
- with clay seams

20

L THD T=6"100

AU

THD T=2"100

Bottom of hole at 20 feet.

FIGURE 23




GEOTECH BH COLUMNS MC143284.GPJ GINT US.GDY 10/30/14

Ellerbee-Walczak, Inc.
4501 Broadway Avenue

BORING NUMBER B-23

Haltom City, Texas 76117 PAGE 1 OF 1
Telephone: 817-759-9999
Fax: 817-759-1888
CLIENT _M. Christopher Custom Homes PROJECT NAME _Oakbrook
PROJECT NUMBER MC143294 PROJECT LOCATION _Stinson Rd. Lucas, TX
DATE STARTED _9/10/14 COMPLETED _9/10/14 GROUND ELEVATION _N/A
GROUND WATER LEVELS:
DRILLING METHOD _Continuous Flight Auger AT TIME OF DRILLING _Dry
AT END OF DRILLING _Dry
NOTES AFTER DRILLING -
w
2 . .| ATTERBERG |E
Q g'J % ;o E w é\i MIT E
r |2, F gt Tz g 1Sl |1 1B
e€1%0 MATERIAL DESCRIPTION W | gEgegd §‘§ BElox2e|ox|88
87|87 S | 2EgBef |77\0z(35/%2 8g
3 . <) =
§ | mE£f2Lg | |28|-7|27|2%|2
4] Z-aCE Q. T
V/ Dark brown clay
- —% ST P=125 34 | 72| 28 | 44
i '% Brown clay
—5 % ST P=30
- -é ST P =45+
7
\ Tan and brown silty clay
- ST P=4.25 22 | 62 | 23 | 39
10 §
\ ST P =275
NN
L Tanlimestone
oA ' - with clay seams
1
T
- 3
I
I
- s
T
= AU
L THD| T=2.25"100
20 |7
Bottom of hole at 20 feet.

FIGURE 24




GEQTECH BH COLUMNS MC143294.GPJ _GINT US.GOT 10/30/14

Ellerbee-Walczak, Inc.
4501 Broadway Avenue
Haltom City, Texas 76117
Telephone: 817-759-9999
Fax: 817-759-1888

CLIENT _M. Christopher Custom Homes

PROJECT NUMBER _MC143294

BORING NUMBER B-24

PAGE 1 OF 1

PROJECT NAME Oakbrook

PROJECT LOCATION _Stinson Rd. Lucas, TX

DATE STARTED _8/10/14

DRILLING METHOD _Continuous Flight Auger

COMPLETED _9/10/14

GROUND ELEVATION _N/A
GROUND WATER LEVELS:
AT TIME OF DRILLING _Dry
AT END OF DRILLING _Dry

NOTES AFTER DRILLING _---
w
2 . .| ATTERBERG |k
2 & 2. . | |ue IMIT i
T T ﬁ off &g 4 =
[ e 8% 58 t%* DE Q i: &<
BE 23 MATERIAL DESCRIPTION W | esg=88 28108 o|E|oy|88
8|2 g | 229828 2°85|35\105| 8|0
© = | 8fss¥y |z |25|85|35 2z|u
Sy o z
0 ' ® | zraxdg |° g |
7 Dark brown clay
- % ST| P=375
- ~% ST P=20
-—5-é ST P=20 23| 68| 27 | 41
i -% Brown clay
- / ST P=35
- Y
77 Tansilty clay
/ - with calcareous particles
- / ST| P=325
10 %
B LI Tan limestone
SR - with clay seams
1
|
- 1E
| THD| T=3"100
15 |~ 1
|
|
1
S
l
-
B - Gray limestone
1
e
1
]
- - | I
1 THD| T=1.757100
20 |1
Bottom of hole at 20 feet.

FIGURE 25




Ellerbee-Walczak, Inc.
4501 Broadway Avenue

BORING NUMBER B-25

GEQTECH BH COLUMNS MC143294.GPJ GINT US.GDT 10/30/14

Haltom City, Texas 76117 PAGE 1 OF 1
Telephone: 817-759-8999
Fax: 817-759-1888
CLIENT _M. Christopher Custom Homes PROJECT NAME Oakbrook
PROJECT NUMBER MC143294 PROJECT LOCATION Stinson Rd. Lucas, TX
DATE STARTED 9/10/14 COMPLETED 9/10M14 GROUND ELEVATION N/A
GROUND WATER LEVELS:
DRILLING METHOD Continuous Flight Auger AT TIME OF DRILLING Dry
AT END OF DRILLING Dry
NOTES AFTER DRILLING -
o
g2 _.| ATTERBERG |E
y 8 . |8 |u8 IMIT: &
Q > @ o -
E_|Zo - g« “E EglRE o |E_|Z=
aE|Ly MATERIAL DESCRIPTION w gggggﬁ 28 50| 2 |Ex|0)|8E
w é_.; o 0-.'38';7“:) o A £ :E wE|RE =~
o |& s g5s58% |x |2Z|25|15|02|9
< peESLEE | 28|37 F 1=z
L0 O o =
0 Zra XS o |
7 Dark brown clay
_ % sT| P=325
- % ST P=275
B '% Brown clay
—5—/ ST P =45+ 23| 64 | 25| 39
Y |
Z Tan and brown silty clay
- -% ST P =45+ 16| 47| 22| 25
/// Tan silty clay ST P =45

Tan limestone

|
[ .
10 l] - with clay seams
I
I
N
1
[
- I
l
[
- 4=
[
[
- [
I
-
16
_
[
S
[
[
- |
[
I
[
- A
I
1
- |
|
!
20 |

THD T=12"61

AU

THD

AU

THD| T=175"7100

Bottom of hole at 20 feet.

FIGURE 26




GEQTECH BH COLUMNS M(C143294.GPJ GINT US.GDT 10/30/14

Ellerbee-Walczak, Inc.
4501 Broadway Avenue

BORING NUMBER B-26

Haltom City, Texas 76117 PAGE 1 OF 1
Telephone: 817-759-9999
Fax: 817-759-1888
CLIENT _M. Christopher Custom Homes PROJECT NAME _Oakbrook
PROJECT NUMBER MC143294 PROJECT LOCATION Stinson Rd. Lucas, TX
DATE STARTED _9/10/14 COMPLETED _9/10/14 GROUND ELEVATION _N/A
GROUND WATER LEVELS:
DRILLING METHOD _Continuous Flight Auger AT TIME OF DRILLING Dry
AT END OF DRILLING Dry
NOTES AFTER DRILLING -
¢ _| ATTERBERG |E
o g 2 |5 |48 IMIT &
o e " =
Z_ [T O - T R |- A DR P -
EAEYe! MATERIAL DESCRIPTION w | geg=38 |28 GE| 2c|Be|Gys|88
5€|2S T | 239828 |2° 2E|35 6E(EY|ST
o 2 8655vx | |38|95|95|9z|0
< | mERdiE |& STlaT 3%z
2} Lo L3530 1A O <
4] Z-0xGK a e
Dark brown clay
- ST P=175 35 | 72 | 30 | 42
] Brownish-gray clay
- ST P=35
S ST| P=45+ 26 | 67 | 27 | 40

Tan silty clay

10

8T P =45+

ST P =45+

Tan limestone
- with clay seams

i
-

i
£

|
HHHHH /772 XN\

15

f
L
R

20

THD| T=17100

THD| T=3.25"100

Bottom of hole at 20 feet.

FIGURE 27
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GEOTECH BH COLUMNS MC143284.GPJ GINT US.GDT 10/30/14

Ellerbee-Waiczak, Inc,
4501 Broadway Avenue

BORING NUMBER B-27

Haltom City, Texas 76117 PAGE 1 OF 1
Telephone: 817-759-9989
Fax: 817-758-1888
CLIENT _M. Christopher Custom Homes PROJECT NAME Oakbrook
PROJECT NUMBER MC143294 PROJECT LOCATION Stinson Rd. Lucas, TX
DATE STARTED 9/9/14 COMPLETED 9/9/14 GROUND ELEVATION N/A
GROUND WATER LEVELS:
DRILLING METHOD _Continuous Flight Auger Y AT TIME OF DRILLING 12.0ft
Y ATEND OF DRILLING 15.0 ft
NOTES AFTER DRILLING -
2 . _| ATTERBERG |E
o & - E | wE IMIT &
O > O Tw o E
i o = gk ¥ b3S = ) £ |z
he a® MATERIAL DESCRIPTION w | geg=98 |28 B8 0| 2|0y|88
W) <5 & | 283828 (2~ |28|23|Ed|e
O = 5b655%5 | |86 @595 “DZ|w
< mELa L8 e o R
1] T TL..Le0 |0 (&) =
0 ZLEAKSE o
7 Dark brown clay
- -% ST P=45 28 | 67 | 20 | 38
- _% Brown clay
o % ST| P=375
2 é ST P=40
B _% Tan clay
- Wi | icles
] % with calcareous particle ST P=375
10 %
B *% Tan silty clay
] % - with gravel
% I ST P=225 19| 41| 20 | 21
15 %1
- L{" Tan limestone
o d | - with clay seams
1
|
- 14
I THD| T=25"100
20 l
Bottom of hole at 20 feet.

FIGURE 28




GEOTECH BH COLUMNS MC143284.GPJ GINT US.GDT 10/30/14

Ellerbee-Walczak, inc.
4501 Broadway Avenue
Haltom City, Texas 76117
Telephone: 817-759-9999
Fax: 817-759-1888

CLIENT _M. Christopher Custom Homes

PROJECT NUMBER _M(C143294

BORING NUMBER B-28

PAGE 1 OF 1

PROJECT NAME _Oakbrook

PROJECT LOCATION Stinson Rd. Lucas, TX

DATE STARTED _9/9/14

DRILLING METHOD _Continuous Flight Auger

COMPLETED _8/9/14

GROUND ELEVATION N/A
GROUND WATER LEVELS:
Y AT TIME OF DRILLING 19.0 ft

¥ At enD OF DRILLING 19.0ft

NOTES AFTER DRILLING -
w
2 _| ATTERBERG |E
o) o 8. . |8 |ug (MIT, &
Q P o [
= %o Eol s ax e Bl [, [ |
oE|T3 MATERIAL DESCRIPTION Y | esgeg8 128108 0|2 |0|88
u g3 a 232822 |2~ BE|=2S|vwsS|EH
o = 86558, | 2%|85|<5|22|2
& meEFa LG |G ol |eT {37z
0 Z-AESE o |
7/ Dark brown clay
- —% ST P=225
T Brown clay
- ST| P=225 29 | 66 | 28 | 38

R

N

ST P =375

ST P=275

Tan and brown silty clay

o
/NN

15

HHHHENN\V A/

i
20 |-

ST pP=25
Tan silty clay ST P=10
Gray limestone
I AU
' THD| T=2.5%100
I Bottom of hole at 20 feet.

FIGURE 28




GEQTECH BH COLUMNS MC143294 GPJ GINT US.GDT 10/30/14

Ellerbee-Walczak, Inc.
4501 Broadway Avenue
Haitom City, Texas 76117
Telephone: 817-759-9999
Fax: 817-759-1888

CLIENT _M. Christopher Custom Homes

PROJECT NUMBER _MC143294

BORING NUMBER B-29

PAGE 1 OF 1

PROJECT NAME _Qakbrook

PROJECT LOCATION _Stinson Rd. Lucas, TX

DATE STARTED _9/10/14 COMPLETED _$/10/14

DRILLING METHOD _Continuous Flight Auger

GROUND ELEVATION N/A
GROUND WATER LEVELS:
AT TIME OF DRILLING Dry

AT END OF DRILLING _Dry

NOTES AFTER DRILLING _--
[ %4
2 _| ATTERBERG |E
& g |5 |8 MIT i
e P Or E= .~ E
EolZo 8% 5§ |55|RE| o lo, [Ex|Ba
ag|8d MATERIAL DESCRIPTION W | eSg=88 28|58 oc|P|o|08
W= <5 g 292838 127|852 | 2S48
° o 2 | 555595 |3 |23|295 35|22(8
5 merfa 8 & ol e |57z
0 Z-AKSHE oLjw
7 Dark brown clay
~ —% ST P=1.0
- "% Brownish-tan clay
- -% ST P=425
&% ST| P=4s+
- -% ST| P=45+ 19 | 53 | 21 | 32
Y |
\ Tan and gray silty clay
- -\ ST P=40
\ _ AU
- Tan limestone
- with clay seams THD| T = 2.4%100
15 77
|
l
r
- 4O
|
1
I
1
I
L AU
- __ji
I THD| T=6"100
20 [T 7

Bottom of hole at 20 feet.

FIGURE 30




GEOTECH BH COLUMNS MC143284.GPJ GINT US.GDT 10/30/14

Ellerbee-Walczak, Inc.
4501 Broadway Avenue
Haltom City, Texas 76117
Telephone: 817-759-9999
Fax: 817-759-1888

CLIENT M. Christopher Custom Homes

PROJECT NUMBER _MC143294

BORING NUMBER B-30

PAGE 1 OF 1

PROJECT NAME Oakbrook

PROJECT LOCATION _Stinson Rd. Lucas, TX

DATE STARTED _9/10/14 COMPLETED _9/10/14

DRILLING METHOD _Continuous Flight Auger

GROUND ELEVATION _N/A
GROUND WATER LEVELS:
AT TIME OF DRILLING _Dry

AT END OF DRILLING _Dry

NOTES AFTER DRILLING _---
o
g _| ATTERBERG |E
g S 8 |w& _pmm &
T e ?— oif LT-.‘c‘ [, © ﬁ E
FelEg w Ce.58 |36 EZ|la |9 |Ex|bs
6e| g MATERIAL DESCRIPTION 4 | €3de8s §§ il SelEe|o)|o®
& % S | 352822 \27\0Z2|52|22|58|n
T | mecdig |k |=8)=-127 3%\
LT, 30 |0 =
0 rAe s 4e):4 o ju
‘// Dark brown clay
- _% ST P=15
- -% ST| P=275 30| 72|27 | 45
- '% Brown clay
_5_% ST P=275
G
\ Tan silty clay
- -\ ST P=25 23| 50 | 20 | 30
- L~ Tan limestone
I - with clay seams
AU

15

20—

THD| T=4.257100

AU

THD| T=1.5"100

Bottom of hole at 20 feet.

FIGURE 31




GEOTECH BH COLUMNS M(143294.GPJ GINT US.GDT 10/30/14

Ellerbee-Walczak, Inc.
4501 Broadway Avenue
Haltorn City, Texas 76117
Telephone: 817-759-9999
Fax: 817-759-1888

CLIENT _M. Christopher Custom Homes

PROJECT NUMBER _MC143294

BORING NUMBER B-31

PAGE 1 OF 1

PROJECT NAME _Oakbrook

PROJECT LOCATION _Stinson Rd. Lucas, TX

DATE STARTED _9/10/14 COMPLETED _9/10/14

DRILLING METHOD _Continuous Flight Auger

GROUND ELEVATION _N/A
GROUND WATER LEVELS:
AT TIME OF DRILLING Dry

AT END OF DRILLING _Dry

NOTES AFTER DRILLING _---
g | ATTERBERG |&
& E § w R T &
Q o = x o
E_|To FolosE TE el [, |2 |E.
eeled MATERIAL DESCRIPTION W | exge88 28158 2= |F|0x%|8E
o - & 253848 2162|3222 |ES|w
© = SEEE¥ s6183 |35 |2z|w
<L seLETa | - g 5 =
2] Lo @ O 4
0 ZrAECE a |
7 Dark brown clay
- ‘% ST P =175
) _% Brownish-gray clay
- —% ST| P=45+ 25 | 64 | 25 | 39
> % 8T P =45+
Tan silty clay _
' 7] - with calcareous particles ST| P=45+
B 1 Tan limestone
! \ - 3.05%
1 - with clay seams THD| T =3.25100
I -
| THD| T=3.25'100
10 [~77
1
.
|
- 4T
1
1
- |
1
.|
I
- 1
|
[
- - ]
[ THD| T=2"100
15 |7
Bottom of hole at 15 feet.

FIGURE 32




GEOQTECH BH COLUMNS MC143284,GPJ GINT US.GDT 10/30/14

Ellerbee-Walczak, Inc.
4501 Broadway Avenue

BORING NUMBER B-32

Haltom City, Texas 76117 PAGE 1 OF 1
Telephone: 817-759-9999
Fax: 817-759-1888 _
CLIENT _M. Christopher Custom Homes PROJECT NAME _Oakbrook
PROJECT NUMBER _MC143294 PROJECT LOCATION _Stinson Rd. Lucas, TX
DATE STARTED _9/9/14 COMPLETED _9/9/14 GROUND ELEVATION N/A
GROUND WATER LEVELS:
DRILLING METHOD _Continuous Flight Auger ¥ AT TIME OF DRILLING _18.0 ft
Y ATEND OF DRILLING _18.0 ft
NOTES AFTER DRILLING _—-
2 ATTERBERG |&
E g E mgé~ T. E
;E T 0] F\: =4 Lz {am G = "z" O t &
g | 2o MATERIAL DESCRIPTION w | ecgeg8 125 Fdloc|B:|oy|38
a %" L | ggeB82d |D27|g%|32 22|52|9
& aeSd¥g | |=2Q|5- 2 |4=|E
7] LT sg |0 Q =
0 Z-oLxom o w
7 Dark brown clay
- % ST P=325
- —% ST P=425
B ‘% Brownish-tan clay
- % sT| P=425 23| 57| 22 | 35
Y
\ Tan silty clay
- —\ ST P=25
- -§ ST P=25
10 §
B / Tan silty clay
] % - with gravel
/ ST P=225
15 %
/ ST P=375
20 ///‘
Bottom of hole at 20 feet.

FIGURE 33
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Ellerbee-Walczak, Inc.
4501 Broadway Avenue
Haltom City, Texas 76117
Telephone: 817-759-8999
Fax; 817-759-1888

CLIENT _M. Christopher Custom Homes

PROJECT NUMBER _MC143294

BORING NUMBER B-33

PAGE 1 OF 1

PROJECT NAME Oakbrook
PROJECT LOCATION _Stinson Rd. Lucas, TX

DATE STARTED _9/10/14 COMPLETED _9/10114

DRILLING METHOD _Continuous Flight Auger

GROUND ELEVATION Ni/A
GROUND WATER LEVELS:
AT TIME OF DRILLING _Dry
AT END OF DRILLING _Dry

NOTES AFTER DRILLING -
¢ .| ATTERBERG |kt
2 g & _ |5 |uE T
EelZg = gt Bz | _|S¢ o Iz |E.
e s MATERIAL DESCRIPTION w | g2g%8 129 Ef a-|2e|5y|38
g | & g 23828 27|83 23 |E8
e |0 = | 85558 |2 198|25|55 22|8
& | BEroE 18 (o7 |ET |35z
0 Za 3K o i
7/ Dark brown clay
- -% ST P =175
- '% ST P=225
——Lé ST P=275
B '% Tan and brown clay
- -% ST P=35
% ST P=4.0 24 | 63 | 26 | 37
- /o
[ Tan limestone
1 . =3.75"
10 | - with clay seams THD| T=3.75"100
1
|
N
|
1
l
- [
I
T
- AU
- I
1 THD| T=1'100
15 !

Bottom of hole at 15 feet.

FIGURE 34
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Ellerbee-Walczak, Inc.
4501 Broadway Avenue

BORING NUMBER B-34

Haltom City, Texas 76117 PAGE 1 OF 1
Telephone: 817-759-9999
Fax: 817-759-1888
CLIENT _M. Christopher Custom Homes PROJECT NAME _Oakbrook
PROJECT NUMBER MC143294 PROJECT LOCATION _Stinson Rd. Lucas, TX
DATE STARTED 9/10/14 COMPLETED _9/10/14 GROUND ELEVATION _N/A
GROUND WATER LEVELS:
DRILLING METHOD _Continuous Flight Auger AT TIME OF DRILLING Dry
AT END OF DRILLING Dry
NOTES AFTER DRILLING -~
: <o
¢ . .| ATTERBERG |k
o & 2. . |5 |wEl _wms 0 F
T |2, T S o = D PN -
LE &H MATERIAL DESCRIPTION w §v35%§ zqé S| 2 Ee|ox| 98
e oy 20835 |Se|oll|sE|EE|CQ|oT
5 18 = | 25388 |37)92 8343|562
S | meRcig E |28 77|27 |2%|2
0 ZRA O Q. '
7 Dark brown clay
- % ST P=275
- ~% , ST P=25 200 71| 20| 42
B —% Brown clay
5 % sT| P=375
- _é ST P=35
Y
7 Tan silty clay
- % ST P=45+
oA Tan limestone
3 - with clay seams mo| T=s55v100
15
S
[
|
S
[
[
1
I A
L AU
- 4
I : THD| T=1.25%100
20 I
Bottom of hole at 20 feet.

FIGURE 35
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Ellerbee-Walczak, Inc.
4501 Broadway Avenue

BORING NUMBER B-35

Haltom City, Texas 76117 PAGE 1 OF 1
Telephone: 817-759-9999
Fax: 817-7569-1888
CLIENT _M. Christopher Custom Homes PROJECT NAME _Oakbrook
PROJECT NUMBER MC143294 PROJECT LOCATION _Stinson Rd. Lucas, TX
DATE STARTED _9/10/14 COMPLETED _9/10/14 GROUND ELEVATION _N/A
GROUND WATER LEVELS:
DRILLING METHOD _Continuous Flight Auger AT TIME OF DRILLING _Dry
AT END OF DRILLING _Dry
NOTES AFTER DRILLING -
&
¢ .| ATTERBERG |E
o ¥ 2 . |5 |wE_pmr £
T = E: o W X, ;: >
Folfo S._ o8 |EglPZ o |E a
oE Lo MATERIAL DESCRIPTION o gg‘ggg§ 28 hiu|2=|Ee|0%|8E
Wl s g | 239838 |2°8E|25 |25 |80
o 2 | 88552~ |2 |25|85|35 |2z (B
5 | @asfa 8 1 23|77 a7 |3%|z
0 Z-AKEOE o |
7 Dark brown clay
- _% ST P=25
-i—é ST P=25
- "% Tan and brown clay
- % : ST P=25
- ~% ST P=175 27 | 70 | 26 | 44

.

B

Tan limestone
- with clay seams

15

.

._{_.d_.._..d_

¢
VIR T

20

THD| T=7.75"7100

AU

THD| T=1.5"7100

Bottom of hole at 20 feet,

FIGURE 36
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Ellerbee-Walczak, inc.
4501 Broadway Avenue
Haltom City, Texas 76117
Telephone; 817-759-9999
Fax: 817-759-1888

CLIENT M. Christopher Custom Homes

PROJECT NUMBER _MC143294

BORING NUMBER B-36

PAGE 1 OF 1

PROJECT NAME Oakbrook
PROJECT LOCATION Stinson Rd. Lucas, TX

DATE STARTED _9/9/14 COMPLETED _9/9/14

DRILLING METHOD _Continuous Flight Auger

GROUND ELEVATION _N/A
GROUND WATER LEVELS:
Y AT TIME OF DRILLING 13.0ft
Y ATEND OF DRILLING 18.0 1t

NOTES AFTER DRILLING -~
w
2 _| ATTERBERG |E
& 2 . |E |u8 IMIT: i
1] @ x> =
T = a o g [ - ﬁ =
F_lTo So.u8 |S5Rz o |E_1§=
cE(RS MATERIAL DESCRIPTION w ecge 88 |Z8I PG| |Ex|0y|38
W e g | 233828 |2°3E|35|a5(FY
° lo = | 855595 |z |28|235(93|22|0
< zecdig | |23 2755
%) ..o g 10 O <
0 Zoon a |
7 Dark brown clay
- _% ST P =225
- ~% ST P=45+
) _% Brownish-gray clay
% ST P =40 21| 58 | 22 | 36

N Tan silty clay
_ _\ - with calcareous particies

ST P=225

ST P=375

Tan silty clay

) % - with gravel

88 N =36

15 %
‘ Tan limestone

_ _i - with clay seams
=

20

THD| T=275"7100

Bottom of hole at 20 feet.

FIGURE 37
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Ellerbee-Walczak, Inc.
4501 Broadway Avenue
Haltom City, Texas 76117
Telephone: 817-759-9999
Fax: 817-759-1888

CLIENT _M. Christopher Custom Homes

PROJECT NUMBER _MC143294

BORING NUMBER B-37

PAGE 1 OF 1

PROJECT NAME OQakbrook

PROJECT LOCATION Stinson Rd. Lucas, TX

DATE STARTED _9/9/14

DRILLING METHOD Continuous Flight Auger

COMPLETED 9/9/114

GROUND ELEVATION N/A
GROUND WATER LEVELS:
X AT TIME OF DRILLING _13.0 ft

Y ATEND OF DRILLING 120t

NOTES AFTER DRILLING _---
2 . _.| ATTERBERG |&
o o % . |E w8 IMIT &
- a: - e el I
F_|To 8% _¢% |Eg|2E o B 1Z_
Fe|ad MATERIAL DESCRIPTION w | eSg=98 |28 F8| o |B|ox|88
w55 i 2833829 |27 8E|32|wS|F8
& = | 3555&8x |7 |88/95|95 |22 |0
& | B=easE (B o|=T|ET|3% |2
0 Z-oEGF o o
7 Dark brown clay
- ~—% ST P=20 24 | 57 | 23 | 34
- _é ST P=25
) _% Brownish-tan clay
_,_5__/ ST P=45 20| 53 | 21|32
B
\ Tan silty clay
- -§ ST P=35
- _\ ST P=25
10 §
- \g
7 Tan silty clay
| / - with gravel
ST P=0.75
15 /
B L Tan limestone
- - with clay seams
1
1
- 4L
l THD| T=3.25"100
20 |—1

Botitom of hole at 20 feet.

FIGURE 38
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Ellerbee-Walczak, Inc.
4501 Broadway Avenue
Haltom City, Texas 76117
Telephone: 817-759-8999
Fax: 817-759-1888

CLIENT M. Christopher Custom Homes

PROJECT NUMBER _MC143294

BORING NUMBER B-38

PAGE 1 OF 1

PROJECT NAME Oakbrook

PROJECT LOCATION _Stinson Rd. Lucas, TX

DATE STARTED _9/9/14

COMPLETED _9/9/14

GROUND ELEVATION _N/A

GROUND WATER LEVELS:
DRILLING METHOD _Continuous Flight Auger Y AT TIME OF DRILLING _13.0ft
Y ATEND OF DRILLING 18.0 1t
NOTES AFTER DRILLING _-—
%]
¢ .| ATTERBERG |&
g 2 . E |u IMITS &
154 F o x =
= ~| F0 =1 = - o E O t Zz_ .
AE|T8 MATERIAL DESCRIPTION w ggggﬁ z% Lil8r|Er|os|38
W= <3 z §m382& 23532 9S|ED
“ |o s | 355585 |x 123/95/s5 22|
< Zecdid | |2Q|TTZIL=]E
[ — L3 |a &) T =
0 ZLAXOE i
7 Dark brown clay
- % ST| P=225
B ﬁ% Brownish-tan clay
- - / ST P=3.25
.
\\ Tan clay
5 § ST P=375 20 | 50 | 20 | 30
- -\ ST P =425
- ..§ ST P=45
10 §
: >\ i
an silty clay
] % - with gravel AU
ST P =45+
15 //
Tan limestone
. D| T=525"
) i} - with clay seams TH §.25"1100
_1
; ]
1
- .
|
I
- T
- T THD| T=3"100
20 |7
Bottom of hole at 20 feet.

FIGURE 39
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Ellerbee-Walczak, Inc.
4501 Broadway Avenue
Haltom City, Texas 76117
Telephone: 817-759-9999
Fax: 817-759-1888

CLIENT M. Christopher Custom Homes

PROJECT NUMBER _MC143294

BORING NUMBER B-39

PAGE 1 OF 1

PROJECT NAME Oakbrook
PROJECT LOCATION _Stinson Rd. Lucasg, TX

DATE STARTED _9/9/14 COMPLETED _9/9/14

DRILLING METHOD _Continuous Flight Auger

GROUND ELEVATION _N/A
GROUND WATER LEVELS:
AT TIME OF DRILLING _Dry
AT END OF DRILLING _Dry

NOTES AFTER DRILLING -
L
£ .| ATTERBERG |k
g 2 . E wR T. &
z |8 F £ g e g
Z_|%Te e = 1= B PR - |-
ag|%o MATERIAL DESCRIPTION Y | esge88 |28 0&|2c|E|05|88
BT 2= e a§332$ “l6E| 32|22 |Eg|n
1G] = 8655%~ | |26 e3i95ez|0
& BE-CLE | g ol |aT |37z
0 ZEAESE o |uw
7 Dark brown clay
- -% ST P=075
- _% Brown clay
- *% ST| P=325
5 % ST P=375
- 4%
- ~% ST P=325 20 | 55 | 22 | 33
/// Tan silty clay ST
- Z
:J,j: Tan limestone t1p| T=457100
10 - with clay seams ‘
1
] AU
- THD| T=2.25'100
15 |1

Bottom of hole at 15 feet.

FIGURE 40
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Ellerbee-Walczak, Inc.
4501 Broadway Avenue

BORING NUMBER B-40

Haltom City, Texas 76117 PAGE 1 OF 1
Telephone: 817-759-0999
Fax: 817-759-1888
CLIENT _M. Christopher Custom Homes PROJECT NAME Oakbrook
PROJECT NUMBER MC143294 PROJECT LLOCATION _Stinson Rd. Lucas, TX
DATE STARTED 9/10/14 COMPLETED 9/10M14 GROUND ELEVATION N/A
GROUND WATER LEVELS:
DRILLING METHOD _Continuous Flight Auger AT TIME OF DRILLING Dry
AT END OF DRILLING Dry
NOTES AFTER DRILLING _---
2 _| ATTERBERG |E
S HJ‘ % P E '5‘.:-' & JIMIT: g
E . T o t 8E “z = = 'i [5) & £
Ee|Ed MATERIAL DESCRIPTION W | g22=g8 128 Ef o |B(oy|38
w=(29 a 83828 (P~|55|38|23|Ed|n
O = 5‘886§~ z |88|95|35|ez|d
g | 3s2a5 |E [°3|7 7|27 |3%|=z
¢ ZHoaron Q. re
V Brownish-gray clay
- % ST| P=275
- —% ST P=20 20| 70 | 28 | 42
—ﬁ—% ST P=45
.=
an silty clay _
//A - with calcareous particles ST| P=as

- with clay seams

HRERNEE

T Tan limestone
I
I

-H

10

0 0 I S O O O

HAH

15

THD| T=85.25"7100

THD| T=3v00

THD T=2"100

Bottom of hole at 15 feet.

FIGURE 41




Ellerbee-Walczak, Inc.

1 4501 Broadway Avenue

Haltom City, Texas 76117
Telephone: 817-759-9999
Fax: 817-759-1888

| CLIENT _M. Christopher Custom Homes

PROJECT NUMBER _MC143294

BORING NUMBER B-41

PROJECT NAME Oakbrook

PAGE 1 OF 1

PROJECT LOCATION _Stinson Rd. Lucas, TX

DATE STARTED _8/10/14

COMPLETED _9/10/14

GROUND ELEVATION N/A

GEOTECH BH COLUMNS M(143294.GPJ GINT US.GDT 10/30/14

» GROUND WATER LEVELS:
DRILLING METHOD _Continuous Flight Auger AT TIME OF DRILLING Dry
AT END OF DRILLING Dry
NOTES AFTER DRILLING _—-
w
2 .| ATTERBERG |b&
& 2 |5 |w8 I 5
[ &) > |3 BOPR - o~ [
I':E T o - =5 - = E O t Z _
OaE|Ly MATERIAL DESCRIPTION W g g=g8 Z§ G| 2elE=(Cx 88
w § b’ i B R 238 |28 LIS ihels i34
0 S | 222880 |>7102|82|22152|9
© Z | 2288¥s |z |25(35(2-|%z|u
177] LETTs0 | Q O <
0 ZRadAE a |
7 Dark brownish-gray clay
- ~% ST P=15 30 | 67 | 27 | 40
- _é ST P=35
—L% ST| P=45+
Y
Tan silty clay _
% - with calcareous particles ST| Pemas
- Tan limestone
I A =6.5"
I l - with clay seams THD| T=657100
l
TL THD| T=15"100
oot
[
S
- I
- A
I
1
- : 1
1 THD| T=1.25"7100
15 |7
Bottom of hole at 15 feet.

FIGURE 42
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Ellerbee-Walczak, Inc.
4501 Broadway Avenue
Haltom City, Texas 76117
Telephone: 817-759-9999
Fax: 817-759-1888

CLIENT _M. Christopher Custom Homes

PROJECT NUMBER _M(C143294

BORING NUMBER B-42

PROJECT NAME Oakbrook

PAGE 1 OF 1

PROJECT LOCATION _Stinson Rd. Lucas, TX

DATE STARTED _9/10/14

DRILLING METHOD _Continuous Flight Auger

COMPLETED _8/10/14

GROUND ELEVATION _N/A
GROUND WATER LEVELS:
AT TIME OF DRILLING Dry

AT END OF DRILLING _Dry

NOTES AFTER DRILLING -
1724
2 _| ATTERBERG |E
o 5 o 1E |ws IAIT &
= s gl "E I SE o |z
E@ 23 MATERIAL DESCRIPTION W 5888 gg ISR RS
a8 & £828280 JTIoE|32|2E|ES|n
¢} = oBEEY s5(83135/2z|w
< mERLLY |& AR Tz
(%) hehiel-Tc BRE~] Q =
g ZraXSx [V TS
7 Dark brown clay
_ _% ST| P=225
- —é ST P=15 32| 65 | 28 | 37
- '% Brownish-gray clay
—5——/ ST P=20
Y
Tan limestone .
#‘ ~with clay seams THD| T=8.75"100
=
I
I
- 1'
f THD| T=4"100
10 ‘:
- I
I
T
[
- 17
II
I
I
- _I1
i THD| T=2100
15 |t
Bottom of hole at 15 feet.

FIGURE 43




Ellerbee-Walczak, Inc.
4501 Broadway Avenue

BORING NUMBER B-43

GEOTECH BH COLUMNS MC143294.GPJ GINT US.GDT 10/30/14

Haltom City, Texas 76117 PAGE 1 OF 1
Telephone: 817-759-9999
Fax: 817-759-1888
CLIENT _M. Christopher Custom Homes PROJECT NAME _Oakbrook
PROJECT NUMBER _MC143294 PROJECT LOCATION _Stinson Rd. Lucas, TX
DATE STARTED _9/10/14 COMPLETED 9/10/14 GROUND ELEVATION _N/A
GROUND WATER LEVELS:
DRILLING METHOD _Continuous Flight Auger AT TIME OF DRILLING _Dry
AT END OF DRILLING _Dry
NOTES AFTERDRILLING ---
173
¢ _| ATTERBERG |E
oy 2 |g |u8 MIT: &
g = Do T g E
F_|Zo 8L =% |Ee|23E o |E |Z~
ag(8o MATERIAL DESCRIPTION w %Eg‘é%gj §§ F&loc|2e|5|38
& g" : | $8e82d |2%02|323(22 609
g | sERELE | |=8|- a7 |%%|2
0 Z-aSx o ju
V Dark brown clay
- - % ST P=175
- _é ST P=20 32| 72| 28| 44
- _é Brownish-gray clay
s W/ . ST| P=425
/ Tan silty clay
T THD| P=45+
I Tan limestone .
O : - with clay seams THD| T=3.757100
_ [
[
1
i
- 4
- THD| T=7.25'100
10 |7
]
[
1
- -1
l
-
|
|
_ [
|
[
|
- 4
' THD| T=7"100
15 T [
Bottom of hole at 15 feet.

FIGURE 44




SOIL CLASSIFICATION CHART

‘ SYMBOLS TYPICAL
MAJOR DIVISIONS
DESCRIPTIONS
CLEAN WELL-GRADED GRAVELS, GRAVEL -
GRAVEL GRAVELS gmé% MIXTURES, LITTLE OR NO
AND
GRSA&EELY POORLY-GRADED GRAVELS,
(LITTLE OR NO FINES) GP GRAVEL - SAND MIXTURES, LITTLE
OR NO FINES
COARSE
GRAINED MORE THAN 50% GRAVELS WITH GM SILTY GRAVELS, GRAVEL - SAND -
o SILT MIXTURES
SOILS OF COARSE FINES
FRACTION
RETAINED ON NO.
4 SIEVE (APPRECIABLE GC CLAYEY GRAVELS, GRAVEL - SAND -
AMOUNT OF FINES) CLAY MIXTURES
WELL-GRADED SANDS, GRAVELLY
CLEAN SANDS I
MORE THAN 50% SAND SwW SANDS, LITTLE OR NO FINES
OF MATERIAL IS AND
LARGER THAN SANDY
NO. 200 SIEVE SOILS POORLY-GRADED SANDS,
SIZE (LITTLE OR NO FINES) SP GRAVELLY SAND, LITTLE OR NO
FINES
SANDS WITH SM SILTY SANDS, SAND - SILT
MORE THAN 50% FINES MIXTURES
OF COARSE
FRACTION
PASSING ON NO.
4 SIEVE (APPRECIABLE sc CLAYEY SANDS, SAND - CLAY
AMOUNT OF FINES) MIXTURES
INORGANIC SILTS AND VERY FINE
ML SANDS, ROCK FLOUR, SILTY OR
CLAYEY FINE SANDS OR CLAYEY
SILTS WITH SLIGHT PLASTICITY
SILTS % INORGANIC CLAYS OF LOW TO
FINE AND LIQUID LIMIT CL MEDIUM PLASTICITY, GRAVELLY
GRAINED LESS THAN 50 CLAYS, SANDY CLAYS, SILTY
CLAYS % CLAYS, LEAN CLAYS
SOILS iz
- — — — oL ORGANIC SILTS AND ORGANIC
- — — — 1 SILTY CLAYS OF LOW PLASTICITY
MORE THAN 50% INORGANIC SILTS, MICACEOUS OR
OF MATERIAL IS MH DIATOMACEOQUS FINE SAND OR
SMALLER THAN SILTY SOILS
NO. 200 SIEVE
SIZE
SILTS 7,
AND LIQUID LIMIT CH INORGANIC CLAYS OF HIGH
GREATER THAN 50 PLASTICITY
CLAYS /
IAARAARAANA OH ORGANIC CLAYS OF MEDIUM TO
TeTTTe T HIGH PLASTICITY, ORGANIC SILTS
RUSRTARTA PEAT, HUMUS, SWAMP SOILS WITH
HIGHLY ORGANIC SOILS oo an ol PT | HIGHORGANIC CONTENTS

NOTE: DUAL SYMBOLS ARE USED TO INDICATE BORDERLINE SOIL CLASSIFICATIONS

Figure 45




GENERAL SPECIFICATIONS
FOR
WATER - PRESSURE INJECT!ON

Injection process shall be observed on a full time basis by a qualified inspector under the
direction of the owner's designated geotechnical engineer.

A surfactant (wetting agent) shall be added to the water. The amount of surfactant used
should be in accordance with the manufacturer's recommendations.

The lower portion of the injection nozzle shall consist of a hole pattern that will uniformly
disperse the water throughout the entire depth.

Injection pressures should be adjusted to disperse as large a volume of water as possible
within a pressure range of 50 to 200 pounds per square inch.

Injection pipe shall be forced downward (not jetted or washed) in twelve to 18 inch intervals,
injecting to refusal at each interval (minimum of five intervals) to a minimum depth of 7 feet
below existing grades or until rod refusal into limestone. Refusal will be determined on site
by the inspector.

Spacing for the injections not to exceed five feet on center each way, and injections shall be
carried at least five feet outside building lines. Subsequent injections should be offset from
initial locations in a pattern that maximizes distribution of the mixture.

After the recommended number of injection passes the moisture content of the soils shall be
evaluated by the owner's designated geotechnical engineer on the basis of laboratory tests
on tube samples (not cuttings) obtained from shallow borings under his supervision following
a twenty-four hour curing period. This engineer shall develop recommendations on the need
for any additional injections.

In the event that more than three injection passes are required, the surface of the injected
area shall be scarified to a depth of at least eight inches and re-compacted prior to the next
injection.

The surface of the injected area should be sealed or otherwise protected against moisture
loss as soon as possible after acceptance of the water injection process.

IEWI MG143294




GENERAL SPECIFICATIONS
FOR
CHEMICAL - PRESSURE INJECTION

The chemical ionic stabilizer should be mixed with clean water at the concentration
recommended by the manufacturer.

The lower portion of the injection nozzle shall consist of a hole pattern that will uniformly
disperse the chemical throughout the entire depth.

Injection pressures should be adjusted to disperse as large a volume as possible within a
pressure range of 200 to 250 pounds per square inch.

Injection pipe shall be forced downward (not jetted or washed) in twelve to 18 inch intervals,
injecting to a minimum depth of 7 feet below existing grades or until rod refusal into limestone.

Spacing for the injections not to exceed three feet on center each way, and injections shalil be
carried at least one foot outside curb lines. Subsequent injections, if necessary, should be
offset from initial locations in a pattern that maximizes distribution of the mixture.

After the chemical injection is completed, the soils shall be evaluated by the owner's
designated geotechnical engineer on the basis of laboratory tests on tube samples (not
cuttings) obtained from shallow boring under his supervision following a Seventy-two hour
curing period. This engineer shall develop recommendations on the need for any additional
injections should the average of 3 swell tests per test boring exceed one percent.

The surface of the injected area should be properly compacted and sealed as soon as
possible after acceptance of the injection process.

Ewij MC143294




