APPENDIX NO. 1

PRELIMINARY GEOTECHNICAL REPORT



ATTACHMENT 1
GEOTECHNICAL REPORT (PRELIMINARY)

1.1 Introduction. Geotechnical requirements for this project include but are not limited to the
preparation of the Foundation and Pavement Design Analysis, foundation design and pavement
designs, and all ecifications, sections, details, and all pertinent foundation and pavement
design drawings for the Design/Build Replacement Family Housing at Dyess Air Force Base,
Texas. The Contractor shall submit with the proposal the names, addresses and qualifications
of the geotechnical firms, drilling firms, and testing laboratories that are registered in the State
of Texas intended for subcontracting for approval to the Corps of Engineers, Fort Worth
District. Approval of the aforementioned firms or laboratories does not release the Contractor
from responsibility for an approved Foundation and Pavement Design Analysis (FDA/PDA)
nor should it be construed as approval of the FDA/PDA. In addition, approval of the
aforementioned firms or laboratories does not release the Contractor from responsibility for the
adequacy of geotechnical specifications, sections, details, and all pertinent foundation and
pavement design drawings, and related geotechnical portions of the project.

1.2 Foundation and Pavements. The foundation and pavement designs, FDA/PDA,
Geotechnical specifications, sections, details, and pertinent foundation and pavement design
drawings, and related geotechnical portions of the project shall comply with, but not be limited
to, the following referenced material and criteria.

a. TM 5-822-7 Standard Practice for Concrete Pavements
(http://www.usace.army.mil/inet/usace-docs/armytm/tm5-822-7/)

b. TM 5-822-8 Bituminous Pavements Standard Practice
(http://www.usace.army.mil/inet/usace-docs/armytm/tm5-822-8/)

c. TM 5-822-5 Pavement Design for Roads, Streets, Walks, and Open Storage
Areas (http://www.usace.army.mil/inet/usace-docs/armytm/tm5-822-5/)

d. TM 5822-2 General Provisions and Geometric Design for Roads, Streets,
Walks, and Open Storage Areas (http://www.usace.army.mil/inet/usace-
docs/armytm/tm5-822-2/)

d. ETL1110-1-139 Engineering and Design — Selecting Asphalt Cements
(http://www.usace.army.mil/inet/usace-docs/eng-tech-Itrs/etl 1110- 1-
139/toc.html)

e. ETL 1110-3-393 Design of Surfaced Areas
(http://www.usace.army.mil/inet/usace- docs/eng-tech-Itrs/etl1110-3-
393/toc.html)

g. SWDR 1110-34-1 Testing of Aggregates and Designing Mixtures for
Asphaltic Concrete and Portland Cement Concrete Pavements

h. CESWD-ED-TS/G letter - Design Criteria for Ribbed Mat Foundations, dated
29 January 1988 (http://www.swf.usace.army.mil/EandC/ec-a/Ribmat1.pdf)
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i. SWDED-G letter - Design Criteria for Developing Geotechnical Design
Parameters for SWD Ribbed Mat Design Methodology, dated April 1987

j. EM 1110-2-1906, Engineering and Design, Laboratory Soils Testing
(http://www.usace.army.mil/inet/usace-docs/eng-manuals/fem1110-2-
1906/toc.htm)

k. TM 5818-1, Soils and Geology Procedures for Foundation and Design of

Buildings and Other Structures (Except Hydraulic Structures)
(http:/lwww.usace.army.mil/inet/usace-docs/armytm/tm5-818-1/)

[. Tl 809-04 Seismic Design for Buildings
(http://www.hnd.usace.army.mil/techinfo/ti/809-04/ti80904.htm)

m. TM 5-809-12 Concrete Floor Slabs on Grade Subjected to Heavy Loads
(http://www.usace.army.mil/inet/usace-docs/armytm/tm5-809-12/)

n. Index of Guide Specifications for Military Construction
(http://www.ccb.org/ufgs/ufgs.htm)

0. Foundation and Pavement Design Analysis Format Example (Attachment 1A)

p. EM 1110-2-1907 Engineering and Design, Soil Sampling

g. TI 809-28 Design and Construction of Conventionally Reinforced Ribbed
Mat Slabs (RRMS) (http://www.hnd.usace.army.mil/techinfo/ti.htm)

r. Southwestern Division AEIM (October 2000)
(http://www.swf.usace.army.mil/EandC/ec-a/2000A EIM.html)

1.3 Subsurface Exploration. Sixteen (16) test holes were drilled adjacent to and southwest
of the proposed project site in February 1994 by the U.S. Army Corps of Engineers, Fort Worth
District. The borings were drilled in support of a Design/Build Replace Family Housing
project. Representative samples of subsurface materials collected at that time were subjected
to laboratory testing for visual classification, moisture content, Atterberg limits, dry density,
strength, and controlled expansion-consolidation. Results of the field investigation and
laboratory testing programs are presented in Attachments 1B and 1C, respectively.

For this project, additional soil borings and laboratory testing are required and therefore
the Contractor shall submit his proposed exploration plan to the Contracting Officer for
approval. It isthe Contractor's responsibility to review, interpret, and evaluate the subsurface
investigation and laboratory test data. The Contractor will be required to drill and sample the
proposed borings in accordance Corps of Engineers (COE) criteria listed in EM 1110-2-1907.
All soil samples collected during the subsurface investigation shall be tested at a Corps of
Engineers approved laboratory. Laboratory tests shall be performed in accordance with
"Laboratory Soils Testing" (EM 1110-2-1906). Geotechnical designs shall be based on soil
data and technical criteria provided, and shall be in accordance with the Foundation and
Pavement Design Analysis Format Example. The Contractor is responsible for all applicable
clearances and permits from Dyess AFB, and for the protection of all underground utilities that
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could be damaged during the field investigation. The site shall be returned to its original state
after such drilling.

1.4 General Geology. Dyess Air Force Base is located in the southwestern section of the city
of Abilene, Texas. Abilene lies near the southern end of the north-south trending Abilene-
Haskell Plains physiographic sibprovince. The area is characterized topographically by a
moderately flat to gently sloping surface with some low hills and benches. Dyess Air Force
Base is underlain by shale and limestone beds with occasional thin siltstone and sandstone beds
belonging to the Clear Fork Group (undivided) and Permian in age. The depth to groundwater
ranges from less than 3.0 meters in local creeks and drainage channels to 6.1 to 9.1 metersin
high areas.

Based on results of the previously performed geotechnical investigation, the proposed
project site is generally characterized by overburden features consisting of low to high
plasticity clays (CL and CH), clayey sands (SC), and clayey gravels (GC), all underlain by a
deeper formation of clay shale primary. Results of the field investigation are included in
Attachment 1B at the end of this report.

1.5 Borrow Areas. There are no approved borrow sites on Dyess AFB. The Contractor shall
be responsible for locating, testing, and providing required data to the Government for
approval of all proposed off-base borrow sources. The borrow must meet all specification
requirements and shall not be used prior to approval.

1.6 Foundation Design Analysis. The foundation design requirements for this project are
provided in the Structural Design section of the RFP. A monolithic ribbed mat slab foundation
system is required for bidding purposes. Site conditions may vary considerably (i.e., soil type,
densities of materials, topographic relief, etc.); cut and fill requirements for site development
are unknown; types, sizes and locations of housing units are not established (i.e., 2story,
single-story, single unit, multiple units, etc.), therefore, the monolithic ribbed mat slab
foundation system is provided in order to address all family housing possibilities and provide a
standard for bidding purposes. Foundations for the family housing facilities are to be
reinforced concrete. Foundation designs and recommendations for features such as retaining
walls, perimeter walls, etc., are the Contractor's responsibility and will be included as part of
the FDA. Additional drilling, sampling, and testing is required by the successful proposer.
The successful proposer shall submit a drilling and testing plan to the Contracting Officer for
approval prior to soil sampling and testing. Therefore, design of any foundation system to
support any structure(s) is also required. The design of any foundation system shall include,
but not be limited to, identification of foundation structural design method used, presentation
of allowable bearing capacity, soil parameters, settlement or consolidation, other applicable
soil properties (i.e., permeability, shear strength, etc.) and all associated calculations. A
Foundation Design Report shall be prepared describing, evaluating, and presenting boring
locations, boring logs, a plasticity chart, gradation curves, moisture content/liquid limit/plastic
l[imit versus depth chart, moisture content/dry density versus depth chart, unconfined
compression test results, and consolidation/swell test results, as applicable. The Foundation
Design Report narrative and data presentation shall be submitted to the Contracting Officer for
review and approval. The narrative and all data shall be prepared and presented in the format
shown in the Government-furnished Foundation and Pavement Design Analysis Format
Example (Attachment 1A). Analysis for design shall be prepared separately from the design
narrative and data presentation. Any unusual features shall also be addressed such as above
ground and/or underground structures (i.e., pits, manholes, retaining walls, etc.) and associated

1-3




soil parameters. The Foundation Design Report shall also discuss deformation sensitive areas
of ceramic tile, quarry tile, or similar floor materials, and the foundation design requirements
for those areas. |If the foundation system selected and its associated structural design
requirements are approved by the Contracting Officer, and are different than the monolithic
ribbed mat foundation system as provided for in this RFP, then a modification to this contract
will be required.

1.6.1 Ribbed Mat Slab Foundation System Required for Bidding Purposes. The ribbed
mat slab foundation system consists of reinforced concrete perimeter and interior ribs (beams)
cast monolithically with the reinforced concrete floor slab. Potential differential settlement is
spread over a large horizontal area by the ribs through soil-structure interaction. The ribbed
mat foundation system is therefore, generally able to bridge low areas due to settlement and
redistribute building loads to the subgrade, thereby minimizing any differential settlements that
may occur. Design of the ribbed mat foundation should be in accordance with multiple letters
CESWD -ED-TS/G, SQubject: Design Criteria for Ribbed Mat Foundations, dated 24 January
1988 and Tl 809-28 Design and Construction of Conventionally Reinforced Ribbed Mat Siabs
(RRMS). The net allowable bearing capacity should not be exceeded when sizing the width of
the ribs (beams). This system requires exterior and interior beams along the perimeter and
under all load-bearing walls. The interior beams should run parallel and perpendicular to the
long axis of the building. A minimum of 25 millimeters of heave is anticipated (after required
subgrade preparation) and the ribbed mat foundation should be designed accordingly. Any fill
required to bring the subgrade beneath the foundation up to the bottom of the capillary water
barrier shall consist of nonexpansive fill. Removal and replacement of unacceptable in situ
material will be required.

1.6.2 Ribbed Mat Slab For Expansive Soil Conditions. A conventionally reinforced
concrete ribbed mat slab is recommended as the foundation system for the Replacement Family
Housing. This system involves minimal excavation depth and is "tied together" by its
monolithic construction. The ribbed mat slab requires exterior and interior ribs. The minimum
width of the ribs should be sized based on an allowable bearing capacity of 96 kPa (net) but
not less than 250 millimeters wide according to the SWD-AEIM. Beam intersections at
interior column locations should be widened, as detailed in the SWD-AEIM, such that the
contact pressure does not exceed 96 kPa (net). Design of the ribbed mat slab should assume
that (1) the structural load is supported solely on the beam and beam intersections, (2) the load
transfer occurs over the effective beam width, and (3) the beam and soil remain in contact.
The load used to size the beams should consist of full dead load plus that portion of the live
load that acts more or less continuously, usually about 50 percent. Interior and exterior beams
should be founded not less than 610 millimeters below outside finished grade and at a constant
elevation. Minimum beam reinforcing percentage shall be as discussed in the SWD-AEIM,
with a minimum of two bars both top and bottom, and number 13 (metric) stirrups spaced 610
millimeters on-center. The floor slabs shall be 125 millimeters thick and shall be reinforced
with number 10 (metric) bars or larger. Floor slab reinforcement should be 0.2 percent of the
gross area. Diagonal stiffener beams (ribs) shall be located at each corner of the mat slab, and
shall be of the same size and reinforcement as the larger adjacent transverse rib. The
maximum transverse and longitudinal rib spacing shall not exceed 4.5 meters on-center, and
should run perpendicular and parallel to the long axis of the structure. A rib shall be provided
under all significant wall loads and column loads.

The ribbed mat slab foundation should incorporate adequate stiffness such that the
deformations do not exceed the structural tolerance of any elements in the foundation or
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superstructure. The Contractor shall demonstrate using the referenced analytical approach that
the ribbed mat slab foundations are designed for the following minimum conditions, or to that
presented by the Contractor's Geotechnical consultant, whichever is more conservative.
Design of the ribbed mat slab foundations should consider a vertical separation of the
foundation slab and beams from the subgrade of 25 millimeters at the outside of all perimeter
beams, with loss of support beneath the foundation over a horizontal distance of not less than
1.7 meters. This loss of support condition corresponds to the center lift mode. Additionally,
edge lift analyses should consider an edge moisture variation distance equal to 1 meter, and an
edge lift heave of 25 millimeters should be used in the design of the ribbed mat slabs. This
edge lift heave corresponds to an applied structural pressure of 4.8 kPa. For edge lift
considerations, two additional combinations of pressure and swell are required. For an
allowable bearing capacity of 96 kPa, an edge lift heave of 20 millimeters can be expected to
occur. At an ultimate bearing capacity of 287 kPa, 15 millimeters of heave should be
anticipated.

A modulus of subgrade reaction equal to 54.3 kPa/mm can be used when analyzing the
ribbed mat slabs to determine in-service deformations. This value, however, should be
factored to account for width effects such that K gesign=K 1(.3048B ), Where B is the effective
beam width in meters. Design of the ribbed mat slabs may use the SWD-AEIM sections as a
minimum stiffness "first approximation”. The mat slabs will, by design, be supported on-
grade. A polyethylene vapor barrier (6-mil) and a minimum 100-millimeter capillary water
barrier should be placed beneath the mat slabs.

1.6.3 Subgrade Preparation. At a minimum, subgrade preparation should consist of
removing all existing materials at the new structure site to a depth of 1 meter below existing
grade and replacing with compacted nonexpansive backfill. Excavation to a constant elevation
is necessary to avoid constructing part of the structure on cut and part on fill. Any additional
fill needed to bring the subgrade under the capillary water barrier to the required finish floor
elevation shall also be nonexpansive fill. The upper 150 millimeters of subgrade exposed after
required excavation should be scarified and recompacted. Any fill materials encountered
within the building footprint should be removed entirely. Existing foundations and utilities
beneath and within 1.5 meters of the new structure should be removed entirely and should be
backfilled with nonexpansive fill. The excavations should be backfilled to the bottom
elevation of the required capillary water barrier layer using nonexpansive fill. Nonexpansive
fill should be placed in control lifts not exceeding 205 millimeters in loose thickness and
compacted to not less than 92 percent or 95 percent maximum laboratory density as determined
in accordance with ASTM D 1557 or ASTM D 698, respectively. Prior to fill placement, thein
situ subgrade should be compacted to not less than 90 percent or 95 percent maximum
laboratory density as determined in accordance with ASTM D 1557 or ASTM D 698,
respectively. All conduits embedded in concrete shall be connected to ground buried conduits
using flexible connections. Any rigid piping for sewer, water, or other utilities in the
foundation should also have flexible connections to accommodate the anticipated differential
movement.

1.6.4 Moisture Control. All surface water flowing into the building site should be
diverted around the structure so it will not infiltrate the subgrade. Rainfall should be
prevented from entering the subgrade around the perimeter of the structure, by providing
paving, drainage slopes, and diverting gutter downspouts away from the foundation, or
combination thereof. When surface or subsurface water cannot be diverted away from the
building, an interceptor or perimeter drains should be used and designed to prevent the drains
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from introducing water to the foundation.

1.6.5 Foundation Material Definitions.

a. Satisfactory Materials. Satisfactory Materials include materials classified in
ASTM D 2487 as GW, GM, GC, GP, SW, SM, SP, SC, CL, and CH and shall be free of trash,
debris, roots, or other organic matter, or stones larger than 76 millimeters in any dimension.

b. Unsatisfactory Materials. Unsatisfactory Materials include materials
classified in ASTM D 2487 as Pt, OH, OL, ML, MH and any other materials not defined as
satisfactory. Man-made fills are considered unsatisfactory materials.

c. Nonexpansive Soils. Nonexpansive Soils for use under building floor slabs
and foundations shall be satisfactory material having a plasticity index not less than 4 nor
greater than 12 when tested in accordance with ASTM D 4318.

d. Cohesionless and Cohesive Materials. Cohesionless Materials include
materials classified in ASTM D 2487 as GW, GP, SW, and SP. Cohesive Materials include
materialsclassified as GC, SC, ML, CL, MH, and CH. Materials classified as GM and SM will
be identified as cohesionless only when the fines are nonplastic.

e. Capillary Water Barrier. Capillary Water Barrier shall consist of clean,
crushed, nonporous rock, crushed gravel, or uncrushed gravel. The maximum particle size
shall be 38 millimeters and no more than 2 percent by weight shall pass the 4.75-millimeter
(No. 4) size sieve.

1.6.6 Foundation Material Testing Requirements. In-place densities of the subgrade,
fills, and backfills shall be performed for every 90 square meters per lift in accordance with
ASTM D 1556 or ASTM D 2922. Optimum Moisture and Laboratory Maximum Density of
nonexpansive fill and backfill shall be performed for every 385 cubic meters or when any change
in material occurs.

1.7 Pavement Design Analysis. Presented below are minimum pavement sections that are
required for bidding purposes. The pavement structures were derived using pavement data
reports from previous projects a Dyess AFB and the installations general satisfaction with the
performance of these pavements. If it is determined after award of the RFP that these pavement
structures are not adequate based on the soil conditions identified, the successful proposer shall
submit a Pavement Design Report. The narrative and all data shall be prepared and presented in
the format shown in the Government-furnished Foundation and Pavement Design Analysis. The
FDA/PDA shal include but not be limited to, presentation and discussion d general project
conditions, subsurface investigations and laboratory test data, subsurface conditions, design
requirements, material definitions, and flexible and rigid pavement designs (including, but not
limited to, pavement structure materials; construction thicknesses and compactive effort
regquirements in accordance with ASTM D 1557; CBR values for 90 percent, 95 percent, and 100
percent compaction; traffic classifications and categories; types and weights of vehicles; vehicle
frequency of use; concrete flexural strength for designated time frame; and modulus of subgrade
reaction utilized for design). The pavement materials description will address, as applicable, but
not be limited to, requirements for hot-mix, prime coat, tack coat, aggregate base murse, lime-
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modified subgrade, Portland cement concrete, reinforcing steel, and subgrade preparation.
Calculations shall address each type of pavement element affected by the additional pavement
requirements.

1.7.1 Pavement Sections for Bidding Purposes. Pavement structures constructed in
and/or constructed with materials classified as CH, CL, and GC, and having a plasticity index
equal to or greater than 15 shall be lime-modified. Pavements constructed in and/or
constructed with satisfactory materials having a plasticity index less than 15 shall require a
subbase course, but that layer will not be lime-modified. Minimum requirements for the
pavement structures for roads, streets, driveways, and parking areas are provided as follows.

a. Flexible Pavement Sections.

(1) Collector Streets, Residential Streets and Parking Areas constructed
in and/or constructed with materials classifying as CH, CL, and GC, having a plasticity index
equal to or greater than 15, will be provided with the following pavement structure.

50mm Hot-Mix Surface Course

200mm Aggregate Base Course compacted to at least 100
percent of laboratory maximum density as determined in
accordance with ASTM D 1557

150mm Lime-Stabilized (6-percent) Subgrade compacted
to at least % percent of laboratory maximum density as
determined in accordance with ASTM D 1557

150mm Raw Subgrade compacted to at least 90 percent of
laboratory maximum density as determined in accordance
with ASTM D 1557

(2) Collector Streets, Residential Streets and Parking Areas constructed
in and/or constructed with satisfactory materials not classifying as CH, CL, and GC, and not
having a plasticity index equal to or greater than 15, will be provided with the following
pavement structure.

50mm Hot-Mix Surface Course
200mm Aggregate Base Course compacted to at least 100
percent of laboratory maximum density as determined in
accordance with ASTM D 1557
150mm Subbase Course compacted to at least 95 percent

of laboratory maximum density as determined in
accordance with ASTM D 1557
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150mm Raw Subgrade compacted to at least 90 percent of
laboratory maximum density as determined in accordance
with ASTM D 1557

b. Rigid Pavement Sections.

(1) Driveways, Slabs, and Sidewalks where driveways cross sidewalks
constructed in and/or constructed with materials classifying as CH, CL, and GC, having a
plasticity index equal to or greater than 15, will be provided with the following pavement
structure.

130mm Portland Cement Concrete reinforced with No. 13
bars (metric) spaced 406 millimeters o.c.e.w

150mm Aggregate Base Course compacted to at least 95
percent of laboratory maximum density as determined in
accordance with ASTM D 1557

150mm Lime-Stabilized (6-percent) Subgrade compacted
to at least 90 percent of laboratory maximum density as
determined in accordance with ASTM D 1557

(2) Driveways, Slabs, and Sidewalks where driveways cross sidewalks
constructed in and/or constructed with satisfactory materials not classifying as CH, CL, and
GC, and not having a plasticity index equal to or greater than 15, will be provided with the
following pavement structure.

130mm Portland Cement Concrete reinforced with No. 13
bars (metric) spaced 406 millimeters o.c.e.w.

150mm Aggregate Base Course compacted to at least 95
percent of laboratory maximum density as determined in
accordance with ASTM D 1557

150mm Raw Subgrade compacted to at least 90 percent of

laboratory maximum density as determined in accordance
with ASTM D 1557

1.7.2 Pavement Material Definitions.

a. Hot-Mix Surface Course. Aggregates and asphaltic materials shall conform
to the requirements of the Texas Department of Transportation, Standard Specifications for
Construction of Highways, Streets and Bridges, (TXDOT, Std Spec), Items 300 and 340. The
paving mixture shall conform to the requirements for Type "D" (fine-graded surface course)
grading. Asphaltic material for the paving mixture should be asphaltic cement, viscosity grade
AC-20, or performance grade PG64-22. Guide Specification CEGS-02741 BITUMINOUS
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PAVING FOR ROADS, STREETS AND OPEN STORAGE AREAS should be edited to present
the above requirements.

b. Prime Coat and Tack Coat. Asphaltic material for the prime coat shall be
cut-back asphalt, grade MC-30, conforming to the requirements of TXDOT, Std Spec, Item
300, "Asphalts, Oils, Emulsions". Prime coat should be applied to the surface of the aggregate
base course. Asphaltic material for the tack coat shall be cut-back asphalt, grade RC-250, or
emulsified asphalt, grade SS-1, conforming to the requirements of TXDOT, Std Spec, Item
300, "Asphalts, Oils, Emulsions." Tack coat should be applied to all surfaces that contact new
asphalt pavement. Guide Specification CEGS-02748 BITUMINOUS TACK AND PRIME
COATS should be edited to present the above requirements.

c. Aggregate Base Course. Aggregates shall conform to the requirements of
Guide Specification CEGS-02722 AGGREGATE BASE COURSE The gradation should
conform to the requirements of TXDOT, Std Spec, Item 247, for Type "A", Grade 1 material.

d. Subbase Course. Material shall conform to the requirements of Guide
Specification CEGS-02721 SUBBASE COURSES and have a maximum CBR value of 20
percent.

e. Lime-Stabilized Subgrade. Material shall consist of a mixture of raw
subgrade soil and hydrated lime. The application rate of lime should be 6 percent by dry
weight of soil. Guide Specification CEGS-02712 LIME-STABILIZED SUBGRADE should be
edited to include these requirements.

f. Raw Subgrade. The material shall conform to the requirements of Guide
Specification CEGS-02300 RAW SUBGRADE. The specification should be edited to include the
following subgrade preparation requirements. Prior to construction of the flexible and rigid
pavements, a minimum of 150 millimeters of existing material should be removed from all
pavement areas. After stripping, care should be taken not to disturb the remaining subgrade
materials. Any fill material required to bring the pavement structures to the required elevations
should be a satisfactory material. Cohesionless fill material should be compacted to not less than
95 percent of laboratory maximum density and cohesive fill material should be compacted to not
less than 90 percent of laboratory maximum density, as determined in accordance with ASTM D
1557.

g. Portland Cement Concrete. The material shall conform to the requirements of
Guide Specification 02754 CONCRETE PAVEMENT FOR SMALL PROJECTS (Tailoring
Option). The maximum nominal size aggregate shall be 38 millimeters and the mxture shall
have a 28-day flexural strength of 4.48 MPa.

1.7.3 Pavement Material Testing Requirements. Testing shall be the responsibility of
the contractor to ensure that the subgrade, aggregate base course, subbase course, lime-
stabilized subgrade, hot-mix surface course, and Portland cement concrete are properly
constructed.  The following testing requirements shall be included in the contract
specifications as a minimum:

a. Inplace density testing of the subgrade, aggregate base course, subbase
course, and lime-stabilized subgrade shall be performed, at a minimum, every 500 square
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meters per lift in accordance with ASTM D 1556 and ASTM D 2922. ASTM D 1556 shall be
used as a check at least once per lift for each 2500 square meters of completed subgrade, lime-
stabilized subgrade, subbase course, and aggregate base course.

b. At least one sample of aggregate base course and subbase course material
shall be tested in accordance with ASTM C 136. After the initial test, a minimum of one sieve
analysis (ASTM C 136 and ASTM D 422) shall be performed for each 1000 metric tons of
aggregate base and subbase course placed, with a minimum of one analysis performed for each
day’s run until the course is completed. One liquid limit and plasticity index shall be
performed for each sieve analysis per ASTM D 4318

c. Wear tests shall be performed in accordance with ASTM C 131. A minimum
of one test per aggregate base course material source shall be run.

d. Thickness of the aggregate base course, subbase course, and lime-stabilized
subgrade shall be measured for each 500 square meters of material placed. Compacted
thickness of the material shall be as shown on the contract drawings and the completed section
shall be within 9 millimeters of the thickness shown.

e. Hot Bin gradations for the asphalt wearing course shall be tested in
accordance with ASTM C 136 and ASTM C 117. A minimum of one test shall be conducted.
Marshall specimens shall be taken in accordance with Al MS-2. At least two sets of specimens
shall be taken. Asphalt extractions shall be performed in accordance with ASTM D 2172,
Method A or B. At least one asphalt extraction shall be conducted. Field density tests shall be
conducted in accordance with ASTM D 2950. One test shall be conducted for each 250 square
meters of pavement placed. The mat density shall be 97.5 to 100.5 percent and the joint
density shall be 95.5 to 100.5 percent of the density obtained from laboratory-compacted
specimens. Thickness measurements shall be taken at a minimum of one measurement for each
836 square meters of pavement placed.

f. The Job Mix Formula for the bituminous mixture shall be furnished to the
Contraction Officer for approval. The formula will indicate the percentage of each stockpile
and mineral filler, the percentage of each size aggregate, the percentage of bitumen, and the
temperature of the completed mixture when discharged from the mixer. The Contractor shall
file with the Contracting Officer certified delivery tickets for all aggregates and bituminous
materials actually used in construction. The finished mixture shall meet the requirements
described below and when tested in accordance with Al MS-2. All samples will be compacted
with 50 blows of specified hammer on each side of the sample.

Stability (minimum) — 2200 Newtons
Flow (maximum), 0.25mm — 20

Air Voids, percent — 3% to 5%

Percent Voids in mineral aggregate — 14
TSR, minimum percent - 75

g. The contractor shall be responsible for the development of the mixture
proportion study for cementitious materials and chemical admixtures. The concrete mix design
shall include a statement giving the maximum nominal coarse aggregate size and the
proportions of all ingredients that will be used in the manufacture of concrete at least 60 days
prior to commencing concrete operations. Trial design batches, mixture proportioning studies,
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and testing requirements shall be the responsibility of the Contractor. Strength requirements
shall be based on flexural strength. Trial mixtures having proportions, slumps, and air content
suitable for the work shall be based on methodology described in ACI 211.1, modified as
necessary to accommodate flexural strength. The maximum water-cementitious material ratio
is 0.45. Coarse and fine aggregates shall have a satisfactory service record of at least 5 years
successful service in three paving projects, or if a new source is used, shall meet the
requirements when tested for resistance to freezing and thawing. Coarse and fine aggregates
not having a satisfactory demonstrable service record shall have a durability factor of 50 when
subjected to freezing and thawing in concrete in accordance with COE CRD-C 114 (Test
Method for Soundness of Aggregates by Freezing and Thawing of Concrete Specimens).

h. Smoothness measurements shall be taken in successive positions parallel to
the pavement (flexible and rigid) centerline with a 3.66-meter straightedge. Measurements
shall be taken perpendicular to the pavement (flexible and rigid) centerline at 4.5-meter
intervals. Surface smoothness shall not exceed 9.5 millimeters.
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ATTACHMENT 1A

FOUNDATION AND PAVEMENT DESIGN ANALYSIS FORMAT EXAMPLE



ATTACHMENT 1A
FOUNDATION AND PAVEMENT DESIGN ANALYSIS FORMAT EXAMPLE

1. General. The successful proposer shall provide a Foundation and Pavement Design
Analysis after contract award. The Foundation and Pavement Design Analysis (Report) shall
include a description of the project, including a discussion of any unusual features of the
project, a discussion for each structure that requires afoundation system (i.e., houses, retaining
walls, etc.), and a discussion of each pavement type. The discussions should also include a
project location description and site topographic features.

2. Subsurface Investigations. Provide a complete description of the subsurface exploration
program, including descriptions of types of borings and samplers (for both disturbed and
undisturbed samples, as applicable) utilized, number of each type of boring, dates of
exploration, and the name of the soils testing laboratory to be used. Provide plans showing
boring logs and locations.

3. Site Geology. Provide a complete general geologic description of the area and a more
specific description of the geology for Dyess Air Force Base, Texas.

4. Subsurface Conditions. A discussion of subsurface conditions, as interpreted from the
field boring logs and laboratory test results, shall be included in this paragraph. Discuss the
depth to groundwater/water table and possible effects of the groundwater on the design of the
foundations and pavements.

5. Seismic Design. The seismicity of the area and the seismic zone in which the project will
be built shall be discussed. The seismic design of the foundation system(s) shall be in
accordance with criteria contained in T1-809-04.

6. Testing.

a. Field Testing. Provide a discussion addressing the field testing program to include
identification of the borings tested, intervals and total depth of testing, and testing method(s).
Reference applicable enclosures.

b. Laboratory Testing. Provide a discussion addressing all laboratory tests performed
on samples collected during the field investigation to include identification of the borings
tested. Where applicable, discuss specific results of laboratory testing that are considered
applicable to the foundation and pavement design recommendations. Provide an evaluation of
sample adequacy, as applicable. Reference applicable enclosures.

7. Discussion. An in-depth discussion of all foundation systems and pavement structures
considered applicable for the project shall be included in this paragraph. The paragraph shall
include a description of the foundation system(s) and pavement structures considered with a
discussion of the advantages and disadvantages of each. For foundations, address finish floor
elevations, cut and fill requirements, structural loads, and the structure(s) dimensions/geometry
for each type of structure and foundation system considered. For pavements, address types of
vehicles and frequencies of use, corresponding design indexes, and pavement design
parameters.
1A-1



8. Recommendations. The recommended foundation system(s), pavement sections, and
respective subgrade preparation and material testing requirements shall be discussed in this
paragraph. The recommendations should be based on results of the field investigation,
laboratory testing, and engineering studies.

a. Recommended Foundation System(s). If more than one foundation system is
recommended, separate subparagraphs shall be used to discuss each foundation system. The
subparagraphs shall provide a detailed description of the foundation system as well as specific
design and construction requirements. The location and type of structure supported by that
foundation system should also be discussed. Foundation design parameters and considerations
should be provided and shall include as a minimum the following items: allowable bearing
pressure(s); bearing elevations for each recommended foundation system; a minimum depth the
foundation system shall bear below outside finished grade; foundation spacing requirements;
foundation structural design methodology to be used; shrink-swell potential of the active
subgrade; the design loads used to size the foundation elements; special considerations for
deformation sensitive areas such as restrooms or other areas (i.e., tiled areas); a modulus of
subgrade reaction; soil unit weights; at-rest and active earth pressure coefficients; anticipated
settlement/differential settlement; and applicability (of each of the aforementioned items) to
the design.

b. Recommended Pavement Sections. Provide separate subparagraphs for each rigid
and flexible pavement structure included in the project. Each pavement design shall include as
a minimum the following items: traffic types, road classifications and design indexes;
subgrade strength values (CBR and modulus of subgrade reaction values for the specified
compactive effort); pavement material thicknesses and compaction requirements; and concrete
flexural strength for designated time frame.

c. Subgrade Preparation. This paragraph shall include a discussion on all requirements
for excavation of existing subgrade materials, removal of existing unsuitable materials,
replacement of excavated materials with nonexpansive and satisfactory materials, and
minimum thickness of nonexpansive fill beneath building foundations. Provide compaction
requirements for the raw subgrade, fill, and backfill materials. Foundation and pavement
material definitions shall be presented.

9. List of Exhibitsto be Included in the Foundation Design Analysis (Report).

Exhibit 1 Site Plan with Boring Locations and Legend

Exhibit 2 Drill Logs

Exhibit 3 Plasticity Chart

Exhibit 4 Standard Penetration Tests versus Depth of Boring (if applicable)
Exhibit 5 Moisture Content versus Depth

Exhibit 6 Moisture Content-Liquid Limit-Plastic Limit versus Depth

Exhibit 7 Unconfined Compression Test Results (if applicable)

Exhibit 8 Consolidation-Expansion Tests/Swell Pressure Tests (if applicable)
Exhibit 9 Tabulation of Laboratory Test Results (to include Boring Number,

Sample Number, Depth, %Gravel, %Sand, %Fines, LL, PL, PI, WC,
Unit Weight, Laboratory Classification, and Visual Descriptions)

1A-2



ATTACHMENT 1B

BORING LOGSAND LOCATIONS
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Hole No.8A2S-1

INSTALLATION

lor 1 s

DIVISION
DRILLING LOG I S.W.D. S.WF.
[T PROECY  |[10. SZE AND TYPE OF BIT -
DYESS A.F.B. FAMILY HOUSING ™ L
"SFT REMARKS COLUMN e S S
12 MANUFACTUI DESIGNATION RA.
STORLLING ATENCY FAILING 1500
13. TOTAL NO. OF - (LUNDH SED
TE%‘%%%—N_‘WT 8A2S-1 BURDEN SAMPLES TAKEN 6 )
14, TOTAL NUMBER CORE BOXES N/A
G. WILLIAMS 5 tevanon orouno waten  SEE REMARKS COLUMN
[(Qvornea.  [JINGUNED —— DEG. FROW VERT. 16, DATE noE l 10 FEB 94 10 FEB 94
- 17. ae T0P OF HOLE .
7. THICKNESS OF OVERBURDEN 9.8" +/- 1. TOTAL CORE RECOVERY FOR BOMRING N/A =
8. DEPTH DRILLED INTO ROCX 5.2 +/- 79, NANES) OF | 0
ToTAL DEFTH OF HOLE 15.0° Jackie R. Stokes
CLASSIFICATION OF MATERIALS LAB 0X _OR REMARKS
:u:v:ﬂou nt:'m I-EG'C"B (p.-:'pd’-') eu\.s gu@z . (Dﬁvzm :'?'lm"l
. TGRASS COVER) CL | A |L_WATER LEVEL: —
— 0.0’ 70 3.2" +/— MBTE;_ Fg_geeggtff on |-
- CLAY! med-hi pl, drk. brn, . - —
2—] down {5 brn. Brom 11’ vy~ | CH B au?mg drilling. —
- v. stiff down to hard from NOTE: Level upon comp-[_
ER R o EEn V85 WL w72
4— domp’ from LI Mo ERG,-| O | C [PTF7 s was fen—
7] 3.2’ TO 46’ +/— 2. JAR SAMI:"LESI [
6 — CLAY: med. pi, (t. brn. w/ cL | b (& 90 - AL, -
] reddish brn; hard; damp; v. . '12, _ VA6’ —
— calc, with obundant lime T A€ - 69 -
= I L o [ € |bESC8E =
8] 46’ T0 69" +/- F. é.g; - 38 -
- CLAY: toned. pl t. pinkdsh sc | F | ' —
— red w/lt. gr V. S -
9.8 10==+¢ dnmp-nolst? v ealo nod.’ 3', DRILLING: —
- sitty & sandy 8 05!-1_5"'175 @UGER‘ —
12— 6.9° 10 85" +/- NOTE: Split Spoon -
— CLAY: med. pl, red-reddish |CLAY| G samples tokeh every |
— brry v. stiff) moist cala SHALE 25% L
) — — gravelly; mod. sandy —
4 : -
’ . 4/ 4. STANDARD PENETRA- |
Z—85 10 98 +/ TION TESTS: -
— GRAVEL: predom. fn. w/ small -
16— amount of med., grav; lt. {DEPTH[ NO. OF BLOWS [
_ brn. w/red-reddish brn, 1ST 6°]2ND 6°|3RD &° |-
] binder; med. densltg') wet- - - =
. sat; calc; cloayey sancly 25 | 14 2t ]20 |
— 0 | S 9 1 —
18 - 9.8° TO 15.0° T.D. 305. 14 14 ;6 —
] CLAY SHALE: mod. weathered) wo |14 |25 |3 F
— dull red-reddish b 8 s -
20— sgf‘tsrglungje sl.scolcr.m v 13.5'| 10 20 31 T
e——: TD. 150 S. BORING LOCATION -
X s S
ez NOTE: Boring was drilled |-
- as shown on layout. -
24— —
26— .
28— —
30— ==
32——: —
34— —
36— —
7] lse't'tgr Clcl\sglf-‘lcc_xt‘tlon [~
8 ased on laboratory [ __
38— classification. -
- (MIL-STD-619B) ASTM
- D-2487)
PROJECT HOLE NO.
ENG FORM1836 PREVIOUS EDITIONS ARE 0B3OLETE: DYESS AFB FAM. HOUSING | 8A2S-1

(TRANSLUGENT)




Hole No.6D-2

INSTALLATION SHEET
DRILLING LOG l 'S.W.D. S.WF. Ior 1 snzm
1. PROECT 10. SZE AND TYPE OF BIT ’
DYESS A. F B. FAMILY HOUSING f& mrmmm-ma-nw SN ————
MARKS COLUMN 12 MANUFACTURER'S DESIGNATON OF ORLL
S Bt atncy FAILING 1500
13. TOTAL NO. DISTURBED UNDISTURBSD
i, A.)M on drowing | 6D—2 BURDEN mm TAK!N a 6
14. TOTAL NUMBER CORE BOXES N/A
G. WILLIAMS 16 ELEVATION GrouND wATER  SEE REMARKS COLUMN
Xvermear  [Jincunen oea. rrou vemr, | o OATE MOLE l 14 FEB 94 | 14 FEB 94
~ 17. ELEVATION TOP QF HOLE
7. THICKNESS OF OVERBURDEN  14.7° +/- 8. TOTAL Come RECOVERY FOR BOMING N/A =
8. DEPTH DRILLED INTO ROCK 0.3 +/- m
TOTAL DEFH OF HoLE 15.0° Jackie R. Stokes
aevanon | depm | Lremo " CLASSIFICATION OF MATERIALS LAB_ | eox or
(Oescristian) OLASS | SAMPLE (Orivin
. . p N No. ...&."”»: "‘"Mf'
- (GRASS COVER) 1. WATER LEVELl =
- 0.0' 7O 1.4’ +/- CL A NUTEaxSBor-}ng was bailed [~
. CLAY: med-hi pl, drk. b ' $/= upon com- -
2 — V. SfF dunpp nolg't} P CL B p?e ion o open.  [—
] cale, with trace of silt N TE. L el was 105 [T
- CcL DB 1 Sx hrs. -
4 — 14’ 70 6.5’ +/- 4.5+) —
- CLAY: med. pl, Lt r‘eddlsh ' 2, JAR SAMPLES: —
7] brrv harcs d Anpi_ v w cL DB 2]A. 0.0/ - %5%’, ~
6—_—_ lal‘nesonnt'ter, r‘o.c silt 4.5+ B. 1.4 s —
8 — CLAY- l-—ned. pl, red-reddish 4,5+ - . —
— brry hard) dompj cnlcl mad. B§ g /- —
- gllty) w/trnced Fn. grav. S : B & ’ -1 5 ’ L
— coarse san s ’ =
10 — , , C |DB 4 DBer 12. —
. 9.5° 10 14.7° +/- tost_|NOTE: Pock 1: Pqne'tro- n
- GRAVE}L_- Fn-lor ey rounded/ | SAMPLE SAMPLE e Ter r;\eo; ngs located|”
J— = . e colum I
12 - rgdfredorl.lg‘l"tnbin blnderr-‘? n\l'zd SC DB S n
- dg{\csltp)'gdv Sr;cr)‘-&st 3 cv{gtj DB ¢ 4. DRILLING: -
14— from 9.5-10.9 §’ 1135 |cLav 10° FLIGHT AUGER: —
= dost: 1052115 SHALE |45+ 00 - 25 »
14.7 - 6’ DENSIIJN BARREL: =
-~ 14.7° 10 _15.0° T.D. 2.5 -
16— CLaY SHALE: mod. weathered) —
-] uy_red-re rn V. S. BORING LUCATIDN- -
— sof'tj damp; sl calc. NOTE: Boring was drilled |-
18— : as shown on layout. —
] T.D. 15.0 —
20— —
20— [
24 il
26— -
2] il
32— —
34— —
36— —
- 'Lo.e't'tgr Clrlxsglﬂcgttlon —
8 7 ased on laboratory [~
3 - classification. L
- §]MIL-STD-619BJ ASTM |-
PROJECT NO.
ENGroRM1836 PREVIOUS EDITIONS ARE 0B30LETE: DYESS AFB FAM. HOUSING | "“6D-2

(TRANSLUCENT)




Hole No.8A2S-3
E LT

DIVIRION INSTALLATION
DRILLING LOG I S.W.D. S.WF. o ,,Jm
1. PROECSY 10. SIZE AND TYPE OF BIT -
DYESS A.F.B‘.EQAMILY HOUSING [ o ror revimen s nir S y———— ; S
2 LOCATON  (Coordinutan o Y .
MARKS COLUMN 12_WANUFACTURAR'S DESIGNATION OF DRELL
s FAILING 15
13. TOTAL NO. OF OVER— DISTURSED UNDIS BED
JiLrd, )M on I BAZS—Q BURDEN SAMPLES TAKEN 7 0
14, TOTAL NUMBER CORE BOXES N /A
G. WILLIAMS 12 BLEVAMON omounp water  SEE REMARKS COLUMN
[Rverneas  [Jincunen oEo. rrou verr. |1 PATE Mo 10 FEB 94 10 FEB 94
~ 17. DLEVATION TOP aQr HOLE
7. THICINESS OF OVERBURDEN  14.3" +/- 13. TOTAL cone Recovemy ror momNG N/A =
8. DEPTH DRILLED INTO ROCK 0.7 +/- m
TOTAL DEFTH or Howe 15.0° Jackie R. Stokes
n.:v:nm _n::'m n.m:m wncAﬂO:_g'__rAmns ML:’s % & _— mu?éz:s "
- C(GRASS COVER) 1. WATER LEVEL: =
- 0.0/ TO 2.4’ +/- CH A NBTE:’ Fr_ge ewg,tg'_r/* on -
] CLAY: med-hi. pl, drk. b p - —
2— v, stlf‘rf"‘—hord;pdung-nolgjtlj gu?lng arit ing. —
- calc, cL B |NOTE: Level upon conp-[~
- letion was 115 level [~
4 —] 21’ 70 5.8° +/~ ofter 24 hrs ‘was 110°[C
- $LAlY‘t' l-lnzld.hpg Lt *prn. dé);m CcL c —
- o t. pinkish brn, from 3.1 : —
— +/=) hfrd; dry) v. cale, w/ 2 JAR _SAMP:LES =
6 — abundant time ‘matter; silty C 21 -~ 31 —
- cL D - % L ' » -
- S8’ 10 7.0’ +/- : ,0’: - 1: =
— CLAY: medl. red-reddish &Y, T 2, I
NER et I AL VR
- n atter; w A e e =
- trace of sand ! H. 143’ - 150 —
10— 7.0' 10 124° +/- ct | F [3 DRILLING: -
- CLAY: |-med. pl, red-reddish 8’ FLIGHT AUGER: —
brrs hard damp down to 0.0’ - 15.0’ [
13'—_ damp-moist from 9.1‘ +/-; . e [
- colcl; sl. sandy) w/an occas- NOTE: Spl_l:'t kSpocn —
- fonal grav. sC s%r;xples oken every [~
14.3-14—=1, 124’ 10 14.3° +/- —
GRAVEL! fn-med. w/abundant SCHLA‘?_I: 4. STANDARD PENETRA- |-
le— readich orn. oers oo | TTON TESTS -
- density) rounded to sub- DEPTH| NO. OF BLOWS [~
T ggga;led} calcs clayey & 1ST 6°|2ND 6*|3RD 6* —
18— 143’ 70 15.0° T.D. g:g. }g ]3% gf C
. CLAY SHALE: mod. weathered, 75 113 |19 o2 [
20— Sof 1) Sarpy e ko V- 10.0° ; ‘1?10 18% —
] T.D. 15.0° 43 [
2e— S. BORING LOCATION: |-
7 NOTE: Boring was drilled |~
=] as shown on layout, —
24— —
26—] —
28— \ -
30— —
32— L
34— —
36— —
7 lset*tgr- Clcl\sglf’lcgt'tlon [
a—] ased on laboratory [~
3 ] classification, -
— (MIL-STD-619B) ASTM |-
D-2487> —
cT NO.
ENG FORM1836 PREVIOUS EDITIONS ARE CO30LETE. DYESS AFB FAM. HOUSING | “8A2S-3

(TRANSLUCENT)



Hole No.6D-4

DIVISION INSTALLATION SHEET 1
DRILLING LOG | S.W.D. S.WF. e 1 sieers)
T PROEST _ 10. SZE AND TYPE OF BIT -
DYESS A.F.B. FAMILY HOUSING [Fowmu ror Eevimon st i gy _
SEE REMARKS COLUMN ' S
T2 WANUFAGTURER'S GESONATION OF DAL
SO TRee FAILING 1500
13. TOTAL NO. OF OVER-— DISTURI UNDISTURBSD
il mN jm on drowng , 6D-4 BURDEN SAMPLES TAKEN 3 3
14. TOTAL NUMBER CORE BOXES N/A
G. WILLIAMS 8. DLEVATION GROUND WATER  SEE REMARKS COLUMN
[Rvernca.  [Jincuneo oo, rrom venr, | o OATE MO | 15 FEB 94 | 15 FEBR 94
17. ELEVATION TOP OF HOLE
7. THIKNESS OF OVERBURDEN 18. TOTAL CORE RECOVERY FOR BORING N/A =
8. DEPT™Y DRILLED NTD ROCK mm -
ToTAL DETM or WoLe 15.0° Jackie R. Stokes ‘
ELEVATION oePTH G.ASSFICATIM_OF MATERIALS LAB oX OR REMARKS
A A = o | cmeis sy
- (GRASS COVER) 1. 'WATER LEVEL: =
- 0.0’ TO 0.6’ +/- H QJEJT : o:?g vas Ig_%léed-
- CLAY FILL . pi brn h c c : ° . T
e~ [Gehp " hedh.pu bry bare CL pletion & ‘lePapen. [
7 &ﬂ. sand & scattered surfac NOTE: Level was 11.0° |~
- Ume grav. cc | DB 1[after g4 hrs. & closed
4—] 0.6° 10 1.0 +/- " |casw|in ot & —
-] CLAY FILL' med. py |t. red- DB 2 2. JAR SAMPLES: n
- dish bra—brr hard; damps v.| ¢ A 0.0’ - 0.6’ =
6 — calc, w/lime matter & trace 4.5+)|B. 06° - L —
- of silt & sand C. 10’ - 25/ -
I , DB 3 ' —
- 1.0° 7O 2.8’ +/- sC =
8— CLAY: med. pl, drk. brry hard 4543 DENISON SAMPLES: [ —
] dry-damp; calc; w/trace of ', 2'5:'_ e, —
. st & sand v ) 223' - g: ! —
10— 28’ 10 55' +/- NOTE: Pocket Penetro-|—
. - - ‘ meter reoglngs located[”
. ELAY- ld (=1} lt.upmklsl} brn; Lugr in column ‘E* —
12— cg;entor lf)nv' nys w/sone SANPLE —
. , , 4. DRILLING: [
. S5’ 10 7.5° +/- 10 FLIGHT AUGER: L
14 — CLAY: L. pl red-reddish brn; 0.0’ - 25’ . —
— v. stiff-hard; damp; v. calc, 6° DENISON BARREL: —
w/lme gravi silty 25 - 15.0° » =
— ’ . - NOTE: Did t_retain f—
16 — 7.3 10 85" +/ sam lle fr ng 8.5?.—105.0'. =
- CLAY: (-med. pli red-reddish Drilled off set auger [
- brry v, stif ff moist; mod. boring. o —
18— slltytt& sgntl!y; calc, w/ -
- scattered lime grav. . SﬁTBE[]RBING LDCATICIN'l —
- ” " ¢ Boring was drilled [
20— 8.3° 10 110" +/- as shown nosr'l layout. -
- GRAVEL: fn-med; rounded to =
-] sub-rounded; It. brn, w/red- L
- reddish brn, binder) calg =
20— med. dense; v. sandy, moist -
] 11.0° TO '15.0° T.D. ~
24— GRAVEL: Fn-large; rounded —_—
— to sub-rounded) lt. brn. w/ n
] red-reddish brn. binder L
- dﬂnsej& we -dsntn /cnlc; sl ) L
66— S| sandy; w/occasiona .
2 — cobble to 3y1/2' —
— T.D. 15.0 —
28— -
30— i
32—] —
34— -
36— —
] I'ae't'bgr- Cl?sglf-‘lcgttlon —
5 ~ ased on loboratory [~
3 ] classification. N
- (MIL~-STD-619B; ASTM —
D-2487> ~
PROSECT HOLE NO.
NG M1838 “PREVIOUS EDITIONS ARE 0830L£TE DYESS AFB FAM. HOUSING | "°6D-4

(TRANSLUCENT)




Hole No.8A-4A

TIVISION TINSTALLATION SHEET 1
|__ DRILUNG LOG l S.W.D. S.WF. or ] sveErs
10. SIZE AND TYPE OF BIT -
DYESS A.F.B. FAMILY HOUSING 0 RTTE <
o Station)
% ORLLING ARDICY "FAILING 1500
3. TGTAL NO. OF GVER= 5 NOSTUNGED
ka4, ) on drowl I BA-4A BURDEN SAMPLES TAKEN 2 l 0
14. TOTAL NUMBER CORE BOXES N/A
G. WILLIAMS 18 oevamon Grouno waten  SEE REMARKS COLUMN
Evemea.  [Jincune oea. rrou veny, ['% OATE POLE 15 FEB 94 | 15 FEB 94
17. DLEVATION TOP OF HOLY
7. THICKNESS OF CVERBURDEN 18. TOTAL COME AECOVERY rOR BORNG N/A =
A OEPTH DRILLED INTO ROCK Wms) :
ToTaL oErm or HoLE 15.0° | __Jackie R. Stokes
ePT™H - CLASSIFICATION OF MATERIALS LAB 80X OR REMARKS
n.:v:mm o ” Lzﬂ:-'m {h-: ton) uu:s SA:';E.E (@rihng tona. “-;-'l-.m ,'
- (NOTE: Refer to 6D-4 for 1. WATER LEVEL: L
- classification of materials) NOTE: Refer to 6D-4 |-
1 for; water level infor- |-
2 — mation —
- 2 [2 JAR SAMPLES: —
4 3z |8 8% - Y _—
- a -
6— 3. DRILLING: —
- 8° FLIGHT AUGER: -
- 0.0° - 15.0° —
8 -~ NOTE: Boring was drilled —
- a |ISSanESPR ST B |
10 —1] GP-GC| A &.6°mP “E
12__‘ 4, BORING LOCATION: —
- NOTE: Boring was offsetl
= GP-GC| B 3.0’ east of 6D-4. -
14— [
1.D. 15.0° —
16— —
3 —
18—_ —
2e—] —
g -
26— —
28— —
30— —
32— -
34— —
] te‘ttgr Cl?sglﬂcc%‘tlon —
5 ased on laboratory [~
38— classification. -
- (MIL-STD-619B) ASTM |-
- D-2487> —
PROJECT .,
ENG FORM1836 PREVIOUS EDITIONS ARE 0B30LETE. TYESS AFB FAM, HOUSING | "°BA-4A

(TRANSLUCENT)



Hole No.8A2S-5

DIISION - INSTALLATION SHEET 1
DRILLING LOG | S.W.D. SW.E " el
[T PROECT 10. SZE AND TYPE OF BIT * -
DYESS A.F.B. FAMILY HOUSING f= : -
[ZTOCATION  (Coorematas o Station) X
_S_EEéEM AR KS COLUMN 12 MANUFACTURER'S DESIGNATION OF DRLL
SBRLLING ARy FAILING 1500
13. TQTAL NO. OF OVER~— DISTURGED UNDISTURRBED
RO | )m on I 8A2S-5 BURODEN SAMPLES TAKEN 7 0
14, TOTAL NUMBER CORE BOXES N/A
I G. WILLIAMS 15. eLevanon crouno waer  SEE REMARKS COLUMN
16. DATE HOLE lm
Xvermear  [Jimcunen DEG. FROM VERT. 17 FEB 94 | 17 FEB 94
17. OE TOP QF MOLE -
7. TWICKNESS OF OVERBURCSY 18, TOTAL CORE RECOVERY FOR SORING N/A =
& OEP™ ORILLED INTO ROCK mm
ToTaL oM OF HOLE 15.0 | Jackie R. Stokes
u.:v:ﬂm nt:'m um.:ro mnmmnu:‘o;‘rAmm a‘.ﬁs g%ﬁ (o m?-‘?:‘
- (GRASS COVER) 1. WATER LEVEL: =
- 0.0/ 7O 3.5’ +/- NDTE: F {.teeia\\aqtfy on |-
. CLAY d-hi. pl, drk. b auger - —
2] hards damp cales w/hods | cH A :lu;'gg |:.dr‘tllmg. l:—
] 35’ 10 62' +/- ﬁgl ) éx.{%;ﬁf?ksi‘éi -
4 — CLAY: L pt, tt. pinkish—b . —
- Q%rdlgoe?’ to gg{f? Fr§rrnu CL | B |bockfilled. , -
-1 8’ -3 dry; v, Umy; w -
-] abundant llnye nuttgr) silty; | CL C |2 JAR SAMP!.ES: —
6] w/troce of sand A g.O', - 335, —
3 62’ 10 89" +/~- 1ol o lE 4-§Z C ?% -
8 — ngYx (—n‘ﬁg.‘_\ pla ;ed—crelddlsh . §2l - ?40’ —
-] ry V. S amp) calcs . - 140 —
3 nod. Sify & 'sandy £ 170 - 150 -
10 — . ’ - -
3 ngDra‘nM‘oro:n/ed; red- sc E |3, DRILLING: —
- Reddish kin meg. dense; 8” FLIGHT AUGER: _
12— moist-v. moist cdown to wet 0.0° - 15.0 -
— from 12,0’ +/- colc; v. silty NOTE: Spit Spoon [~
- sSC F |samples 'Loken every I~
14— 14.0/ 70 1S.0° T.D. 2.5 ~
— GRAVEL: predon. fn. w/ sSC G L
occasional med. grav; lt. 4. STANDARD PENETRA-
6 — brn. w/red-red lsh orn. TION TESTS =
q |Sndey denge) colo wen v DEPTH] NO. OF BLOWS |
] IST 6°[2ND 6°[3RD 6° [~
18— T.D. 1S5.0° 25 | 11 15 2
- 50 | S 5 6 I
. 75 | 9 12 14 |
20— wo |10 |14 |16 [
- 13.5°| 14 23 25 |
22— -
- S. BORING LOCATION: -
7 INOTE: Boring was offset[”
24— S0’ west due to under-[—
- ground utilities. —
26— -
ag—: —
30—-: —
32— i
- [
34— [
36— —
n tettgr Clttsglﬂc?t'tlon ~
8 ased on laboratory [
3 -~ classification. L
- (MIL-STD-619B; ASTM |-
- D-2487> —
PROJECT HOLE NO.
ENe 1838 PREVIOUS EDITIONS ARE CBS0LETE- TYESS AFB FAM. HOUSING | BAZS-S

(TRANSLUCENT)



Hole No.8BA2S-6

INSTALLATION

OIVISION SREET 1
DRILLING LOG l S.W.D. S.W.F, lo_r 1_sneers |
1. FROECY 10. SZE AND TYPE OF BIT 4
DYESS A.F.B. FAMILY HOQUSING f= v -
L TOCATION (Coorwnetas o Station)
|_SFE _REMARKS COIUMN e
DN SRy FAILING 1500 '
13. TQTAL NO. OF OVER~ DISTURRED UNDISTURBSD
Ho 3 I 8A2S-6 BURDEN SAMPLES TAKEN 7 0
14. TOTAL NUMBER CORE BOXES N/A
, I G. WILLIAMS 16. nevanon orouno water  SEE REMARKS COLUMN
16. DATE HOLE . Im : | e
Xvevncar  [Jincuneo oEo. rROM VERT. | 10 FEB 94 10 FEB 94
17. QL TOP QF HOLE
7. THICKNESS OF OVERBURDEN 18, TOTAL CORE RECOVERY FOR BORING N/A =
B DZPTY DRILLED INTO ROCK mm —
ToTaL DEFmM OF HoLE 15.0° Jackie R. Stokes
nevanon | oerm | wzeeno | CLASSIFICATION OF MATERIALS | LA8_  |BOX OR | REMARKS
il Bl v il Bt
] C(GRASS COVER) 1. WATER LEVEL: -
- 0.0° 10 4.0° +/- alEgEt Fr:teeizwgtf;‘ on |-
=] CLAY: med-hi. pl, drk. b er a g - —
2 —] Vo stff-hard damp-mols; | CL | A |duPing drilling. —
. mod. calc. ' ?lﬂ.;l;Es Levellau on conp—
- n was 12 evel [~
- 40 T0 51° +/- after £4 hrs. was 123
1 (e s e | o [ :
3 lime motier 2. JAR SAMPLES: -
66— CL | € |g 40 - 51 g
] 51 T0 7.1' +/- .8l - 71 —
- CLAY! med. pl, reddish brn - 2L T e —
B8 — ldmrg; l%unpi %-t calc, /yt/ubun- D . ?1'0, — H%, —
7 ognsnndg matter: w/trace CH G 119 - 150 -
10— ZEA YTEI 9&9' I/; - red sc [ E |3 DRILLING [
J reddish ora v stiffehard; | SC F 8 05!- IE H1T5 &UGER’ —
12— calc, w/small amount of lime . . —
— matter) w/trace of sand NOTE: S l_l:‘t Spoon -
- . samples’ taken every
1 9.9' 10 110" +/- GC | G |a5" -
- CLAY: \-med. pU drk. red- —
reddish brn; stiff-v, stiff) 4. STANDARD PENETRA- |
- moist; calc) sondy; w. TION TESTS —
16 ] scattered fn grov. DEPTH| NO. OF BLOWS L
: 11.0° TO 11.9° +/- lST 6°|2ND 6|3RD 6&* :
18— CLAY: {, pl red-reddish brn a5 | 6 8 12 —
-] med; v. moisti calc; sandy; S50 |ee | &7 38 [C
7 gravelly w/fn. grav. 75 | 5 12 15 L
20— 1.9 TD 150° T.D. oot 17013 E
_ GRAVEil;.t %red%n. fn v/énull - —
amount of med, grav; 1.
ee—j Brn. w/red-reddish. brn. S. BORING LOCATION: |
T [Pocnded med. denaitys we NOTE: Boring was drilled
24— calgy clayey & sandy as shown on layout. —
3 T.D. 15.0° [~
26‘—: —
28— [
. -
30— —
38—_ [
. [
34— —
-1 -
. =
3¢ .
. te‘ttgr Clc;.sﬁﬂcgt'tlon —
g—] ased on laboratory [
38— classification. =
- (MIL-STD-619B) ASTM |-
- D-2487) ~
ENG, FORM1836 PREVOUS EDITON ARE 0O3OLETE TYESS AFB FAM. HOUSING | BAZS—6

(TRANSLUCENT)



Hole No.8A2S-7

DIVISION INSTALLATION SHEET 1
DRILLNG LOG |~ S.W.D. S.W.F, e 1 sdee
1. PROECT 10, SZE AND TYPE OF BIT '
DYESS A.F.B. FAMILY HOUSING = ; -
5 TOCATRN (Comdneias o Sabon)
T RIS Ay FAILING 1500
13. TOTAL NO. OF OVER— O ]~ UNDISTURBED
RO M)m on’ drov! l 8A2S-7 BURDEN SAMPLES TAKEN ] 0
14. TOTAL NUMBER CORE BOXES N/A
G. WILLIAMS . 18 ELEVATION GROUND wAter  SEE REMARKS COLUMN
o a—
[Rvermea.  [ivcuned — oen. rrou verr. | DoTe MO l 17 FEB 94 I 17 FEB 94
” 17. ae TOP Qr HOLE
7. THICKNESS OF OVERSURDEN _ 14.5° +/- 18. TOTAL COME RECGVERY FOR BORNG N/A =
8. DZPTH ORILLED NTO mOCK 0.5 +/- mms)
ToTAL DM o HoL 15.0° _ 1 Jackie R. Stokes
arvanon | oerm | wzomo CLASSFICATION OF MATERIALS La. |eox or REMARKS
(Oawcrintion) OLASS (Oritiing
a b - d - - [ ““‘T’
] (GRASS COVER) CL A |1. WATER LEVEL: L
- 0.0’ TO 0.7 +/~- NETE;_ F rge9nrp1:'_e/r on |-
] CLAY d. drk. b hard : - T
2 — dcmp') ?:ilc,pk/ll:e no?éi :7 ! auﬂlno %r‘llllng. —
- trace of silt & sand GC B NﬂTE:gF.;-e owoger %‘é‘?«l ~
] 4’ shor a
4 —] 0.7 70 45’ +/- completion & b ring was[~
- CLAY: L pL It. pinkish brn ackfilled. -
- Size e hotis; Wi trade’ bF -
— S -
6 — silt & sand CL c E a’%? _SA&‘;,LES‘ —
- 45 10 70' +/- §Z 9;‘.7; - 4'3; -
8 — CLAY: med. pl, red-reddish * 8'ar _ Tatss —
- brry hards d . colg w/ | SC D |E 2.4 - 145, —
- e maiers witracs of sit F il - 1ise -
- sand =
10— 4 ’ - 3. DRILL[NGI o
Z ZO° 10 54 +/ A 8" FLIGHT AUGER: -
1 [ g res; 0&" 256 -
BT |postela T | ¢ | E ure s Spoen
3 9.4’ TO 145’ +/- ‘ a.s" ' —
== P S B b =
> s wet; s
- gravelly, v/¥n gravi o 7| t—4. STANDARD PENETRA- -
16— 145" 10 150" T, DEPTH] NO. OF BLOWS |-
. SLﬁY SgALE«d 5}0?‘{ geothe;iw LST 67)2ND 6°|3RD 6° [
— ull red-reddish brn; soft- . .__
18— v. soft; damp; w/occr::slcg\o.l 2.5, 38 | 47 S5 [-
] blue-grn. spot) sl calc, 50 | 8 17 18 -
- 75 | 9 9 9 -~
20— T.D. 150’ 1006 |2 |2 [—
- 13.5°| 16 17 20 |-
. -
- . BORING LOCATION: [~
1 s
2 4_: Eg’ s‘ouor "t? ;:illegl {ts.ng't__
] : west of drainage ditch. [_
26— il
25— [
30— C
32— —
34— —
36— —
T -] llae'ttgr Cl?sglf‘lc%‘tlon —
8 7] ased on laboratory [T
38— classification. -
(MIL-STD-619B) ASTM |-
D-2487> —
PROJECT HOLE NO.,
ENG FORM1836 PREVIOUS EDITIONS ARE CB3OLETE. DYESS AFB FAM. HOUSING | BA2S-7

(TRANSLUCENT)



) Hole No.8A2S-8
—TovSIoN __ TNSTALLATION SHEET 1
DRILLING LOG | S.W.D. S.WFE L, 1 sueers
[T PROECT 10. SZE AND TYPE OF er * -
DYESS A.F.B. FAMILY HOUSING F* -
b SEATION  (Coosetas o Statien)
_rS_EE_REMARKQ COl UMN o —OFACTORER'S BESGATION O BRAL
BRILLING ACENEY FAILING 1500
13. TOTAL . OF B ol ] UNDISTUR
ond fe number) on drow BA2S-8 BURDEN SAMPLES TAKEN ' l 7 | 0
- 1+ TOTAL NUMBER CORE BOXES N/A
G. WILLIAMS 15, mEvanon cround water  SEE REMARKS COLUMN
Rvormon | [Jmeune —————— DEB 1O YT e oaTe not [ 11 FER 94 | 11 FEB 94
- 17. DLEVATION TOP Qr HOLE
7. Twoowss o overeumoen 14,7 +/- 15, TOTAL CORE RECOVERY FOR BORING N/A *
8. DCPTH DRLLED NTO ROCK 0.3 +/- Wm
ToTAL OTTM OF HOLE 15.0° Jackie R. Stokes
[ ] | [B] e
- CGRASS COVER) 1. WATER LEVEL: -
. 0.0’ 7O 1.8’ +/- cL A INOTE: Free v@‘ter on -
- CLAY: med-hi. py drk. brm v. ouger %lt“%la' */- —
2—] stiff-hard domp—moist) modi, during dritling. —
- calc. CH NOTE! Level upon comp——
- letion was 120°. Level I
4_: 1.8’ 10 3.4 +/= cL c after 24 hrs. wos ns-
- CLAY: med. pu drk. reddish —
— brn hard; domps V. calc; w/ 2. JAR SAMPLES: —
6 - obundant lme matter cL p |& 09 - 1.8° -
. 31 T0 7.0° +/= - 18 3L -
- CLAY! med. pl, It reddish . 3%: - 2 A —
8— pbrn. down to_drk reddish- . 48, T 5% —
| e e | ERETEY F
- dr¥ ime natter H, 147 - 150° -
10— 700 T0 125" +/- 3. DRILLING: —
- CLAY: med. pi drk. red- CcL F |8” FLIGHT AUGER: —
12— G%?.ﬂ's?obs“’s‘{ir??fé.ﬁ"’Q 8’ 0y - 150 —
— - ' Y NOTE: Split Spoo —
1 |37 dep doen i e e TP Rery |
_ Ume matter) w/troce of SM G |a5s : —
147 14— st & sand —
' - 125" 10 147" +/= 4. STANDARD PENETRA™ -
° RAVEL, P edon fo " (E b BEPTA] NG OF BLOWS |-
w/red-reddish brn. binder; 1ST 6°|2ND 6°|3rRD 6°[—
rounded to sub—-r-ounded; —
18— med. density) sat) cal as' |15 | 2 27 —
. clayey & sandy sor |25 |40 |6 [
- - 75 | 8 14 18 —
20— 147 70 150’ T.D. 7 s e |
. CLAY SHALE: mod. th d, g —
] dutl red-re'dt?lsh gre'g; v'ere AR 10 10 o
22— soft damps sl colc. -
. 5, BORING LOCATION: .
- T.D. 15.0/ NOTE: Boring wos drilled [
24— os shown on layout. —
26— -
26— —
30.—::_ -
32— —
= =
36— .
. lﬁe't'tgr Cl?sgiﬂcgtﬂon —
8 ased on loboratory [
38— classification. L
- (MIL-STD-619B; ASTM
= D-2487)
PROJECT .,
ENG FORM1836 PREVIOUS EDITIONS ARE 0O3ALETE TYESS AFB FAM. HOUSING [** *>gazs-8

(TRANSLUCENT)



Hole No.8A2S-9

DRILLING LOG l"w S.W.D. T S.W.F. I::m1 sulsrs
T PROECT 10. SZE AND TYPE OF BIT ”
DYESS A.F.B. FAMILY HOUSING [* ) -

SEE RE RS COLUMN TR TSN O
STORLLING AGE MA FAILING 1500

* and fie ) oo l 8A2S-9

13. TOTAL NO. OF |n|snnum |I.NDIWBSD
BURDEN SAMPLES TAKEN 5 0

14 TOTAL NUMBER CORE BOXES N/A

G. WILLIAMS 15 mevanon orouno water  SEE REMARKS COLUMN
@vernoa  [Jweuned oeo. rrow verT. | are MOE | 16 FEB 94 | 16 FEB 94
- 17. QLE TOP QF HOLE
7. THICKNESS OF GVERBURDEN 8.9 +/- 15, TOTAL CORE RECOVERY FOR BORING N/A =
8. OEPTH ORILLED INTO ROCK 6.1’ +/- 5. NANE(S 3,. TOR
ToTAL DEFM OF HOLE 15.0’ | Jackie R. Stokes
suzvanon | aep | wEaenO wm’*m“mAf_'r‘m“s oaAgy g%@ (ot m‘;&-ﬂ:‘s 5
o b - < - £ []
_ GRASS COVER) L | A |1 WATER LEVEL: —
- 0.0° 7O 08" +/-— NOTE: F :ees Evro.*s_e/r on
] CLAY! d. pl ddish br auger ‘ - —
2 — stlf‘f:-p\grdjpélur;lem C%lCJ v/ 1 o B [|during drilling. —
. iroce of sitt & sand NOTE: Level upon comp=i_
- " Py tetion was 102" [
4— 0.6° 10 34 _* NOTE: After 24 hrs, | —
- CLAY: |-med. pU lt. reddish=- CcL C lievel was 61’ with bor=—
— brny v. stiff) damp; colc ing cave o 6.6 —
6 - mod. silty & sandy —
] | z e sapies
- CLAY: L \t, reddish-br - . 0.8 - 34 -
8 — hlérd; dn%l;n calrcf V. ssnnolym G-Gq E . %.4: - .§” I
1 55’ TO 89" +/- . :E', - 83, -
8.9 10 GRAVEL: fn. to larges angu~ . 139’ - ?? g -
lar to rounded; Lt. gra sh . -
brn. w/reddish brn binder; -
e A O R B =
JE— w 3 - . |
1? sandy & clayey 8 OE-IE'HJS_&UGER’ [
’ ’ it S —
14 89 T0 1S.0° T.D. gglgllessp ":okee'c’%'\\/ery —
CLAY SHALE! mod. weathered} CL G |25 -
dull red-reddish br soft- —
v. soft; damp; sl. calc w/ —
16— trace of sand at contact 4, STANDARD PENETRA- [—
-] TION TESTS: —
1 T.D. 15.0’ DEPTH| NO. OF BLOWS |-
18— IST 6°|2ND 6°|3RD 6° —
= 25 | 9 16 19 —
20_'_'. 50 | 2l 25 32 [
75 | 17 14 19 + -
. 100 | 15 31 36 O
22— 13.5°] 21 34 37 |—
7 5. BORING LOCATION: —
24— NOTE: Boring was orilled [T
- as shown onh layout —
26——_'_ —
28— —
30— —
32—_'_' —
34— —
36— —
. lsettgr Cl?sglf“lc?t-tlon —
8 ased on laboratory [T
38— classification, o
- (MIL-STD-619B; ASTM
- D-2487)
PROJECT HOLE NO.
ENG FORM1836 PREVIOUS EDITIONS ARE 0B3CLETE: S AFB FAM. HOUSING | 8A2S9

(MWT}




Hole No.6D-10

DIVISION INSTALLATION SHEET
DRILLING LOG | S.W.D. S.W.F. o 1 sweers
1. PROECT 10. SIZE AND TYPE OF BIT - |
DYESS A.F.B. FAMILY HOUSING [~ -
[ SEE_REMARKS COLUMN ' —
S WANUFACTURER'S DESIGNATION OF ORRL
DRALLING AGENCY FAILING 1500
W‘WE_-—II—NW
e 3 on drov] [ 6D-10 BURDEN SAMPLES TAKEN 4 3
- 14, TOTAL NUMBER GORE BOXES N/A
G. WILLIAMS 15. nevanon Grouno waer  SEE REMARKS COLUMN
—TSTARTED
[vevnca  [Jmcune oeo. rmou venr, |0 00T MOE | 16 FEB 94 | 16 FER 94
" 17. OLE TOP QF HOLE
7. THCKiEss oF oveRsuRoEN 1227 /- 15. TOTAL CORE RECOVERY FOR BORING N/A &
B. DEPTH DRILLED INTOD ROCX 2.8 +/- m .
ToTAL OEFMH oF HOLL 15.0° Jackie R. Stokes
aevanon | oeem | weno | CLASSIFICATION OF MATERIALS g, o om REMARKS
(Oascristion) LE (Drivin wetar
° » - ) - NO- M“"'
_ CGRASS COVER) A |1. WATER LEVEL: L
- 0.0’ TD 0.7' +/- ?DTESBOPI%\ was lciallecl —
T CLAY FILL' I-med. d- o 125" with grave —
2—] Ay L el PUBEFov| on | B |coving in. —
. stif cr) molsts calc silty & Level after 24 hrs. —
. & sandy oS 10,0’ w/boring closedl
4— 0.7 10 35’ +/- CL |¢age|™ o 108 —
- CLAY: |-med. drk. dish < —
— lokru lhnrrt.‘al? drp)’/l’-d;ﬂt(px r;:eoctc:)ls sc DB 22, JAB _SAM;,LES' =
6 — silty & sandy @.SH| 8 8% _ 3y —
4 |axioss w- « |PE3|E &5y, - ke -
8 — CLAY: \-med. pl, (t, reddish «“s+H|E 122" - 15 I
- byn w/whg:te; hard; l;’ d%alg, . -
- 1%, Z$~nr:l? W/ Some ime cemendGP-GM| C |3, DENISON SAMPLES: -
10 — tation 3 %4, - 43, [
. S5’ T0 75' +/- cp-gM| p [DB3 e:g' - 85 -
-] CLAY: |, pli red-reddish brn NOTE:! Sangles from 235
122 12— hard; dampr v. calci sandy -34° & 85-105 (Jars [
2r~gvelly, w/fn. grav. Fro B & OO —
Qi) w/sone lime cemend o | £ [NOTE: Pocket Penetro-
14 meter reuglngs Pocuted—-
75 TO 835" +/~ In column F. —
CLAY: L. pi red-reddish brn; -
16— hard; damp; calc; v. sandy 4, DRILLING: p—
_ 10° FLIGHT AUGER: —
] 85’ TO 12.2° +/- 0.0° - 25 . —
18— GRAVEL: fFn-large, w/cobbles 6° DENSION BARREL: —
todgl l}{&l;x lt.b'bgn. w/udred— 29 - 10.% —
reddish brn. binder; mech —
20— moist down to wet 'erom 10.01 leg{els"d',ﬁg; g.%’ﬂ%ﬁ’i -
_ +/=; calc mod. sandy :oolle&el water dFr;on llg%r——
- 122 10 150’ 1D, ng & ougered To BT P
22— CLAY SHALE: mod. weathered; —
e Sl reporeddish brrv v S. BORING LOCATION: |
- soft) damp; sl calc. NOTE: Boring was drilled[”
24— as shown on layout. —
- T.D. 15.0 —
= —
28— ——
30— . —
32— —
s =
36— —
. tettgr‘ Cl?sglﬂcc_:t'tlon ~
ased on laboratory [
38— clossification, ~
- (MIL-STD-619B) ASTM |-
— D-2487>
cT .
ENG FORM1838 PREVIOUS EDITIONS ARE CBOLETE: TWETS AFB FAM, HOUSING | ~6D-10

(TRANSLUCENT)



o
DRILLING LOG |

" S W.D.

INSTALLATION

Hole No.8A2S-11
Ilultt' 1

OF SHEETS

S.W.F,

SROEC

DYESS AF. B FAMILY HOUSING

10. SIZE AND TYPE OF BIT ”

T WANGFACTURSR'S OEWGNATION O DRAL
FAILING 1500 oo
BURDEN SAMPLES ‘m:m 6 0

o
{

OEMGNATION L

' G \IILL]AMS

14 TOTAL NUMBER CORE BOXES N/A

15 mevanon orouno waren  SEEREMARKS COLUMN

| 17 FEB 94 l 17_FEB 94

16. DATE HOLE
[X] vermeaL [JINCUNED e OEG. FROM VERT.
7. oE TOP OF HOLE .
7. THICKNESS OF OVERBURDEN 18. TOTAL CORE RECOVERY FOR BORING N/A =
B. DEPTH DRILLED INTO ROCK o RANE(S N
ToTAL DEFM OF HoLE 15.0° | Jackie R. Stokes
n:v:ﬂnu nz:'m .;T,o wnmnu:p; ;umus‘ ob‘:& oxM“? E R mu::é::s
- (GRASS COVER) A |1, WATER LEVEL: -
— 0.0’ _TO 0.6’ +/- NDTE: \{a$7r SSrﬁ:gg" -
] CLAY d. pl b hard d 28 - —
2—] v cale, W/ Fle nouss wit ’rurcy# drill-ng —
7] of silt & sand CL B |NOTE: Fé-ee water $VEl [
- , ’ was 1l hortly a —
4 — 0.6° 10 72" +/- completion & boring wasi
. CLAY: |-ned. pl Lt. reddish- backfilled. —
. gﬁn‘l;ow%mélg dr; > an‘SO' -
6 — +/! v, lim a/ w/llng matter cL c 2. JAR SAMPLES: —
- & occaslo al llng grow w/ g i%, — %g. —
— less Ume from mod. &R A —
B - siity & sandy b 72 - 10 -
= 7.2’ TO 110° +/- E- 110, — 168 —
_ CLAY: L py _Lt. red-reddish cL D —
10 — brn v. stlFF; damp; calg -
] silty & sandy 3. DRILLING: —
12 . 1L0.T0 128" /2 sc | E Q'OEE-I—GHITSI? UoER: -
- SAND fn. groined; red —
-1 . NOTE: Split Spoo —
= EEE’C","SJ? gl%m denses v. moists gunpl leP o Very -
14 — SM F -
— 12.8° 10O 150’ T.D, —
_ SAND: fn-med; red-reddish 4. STANDARD PENETRA- [
7 brn ol 4 cala sitt -
16— sfmgrg\?glel‘y.ws/‘{‘rﬁog?os v TION TESTS: —
- DEPTH NO. OF BLOWS [
8 — T.D. 15.0’ IST 6°|2ND '6°|3RD 6° -
— 25’ | 26 | 27 Rk
- soe |n |18 |2 [
20— 75’ | 8 10 13 ___
] 10,0’ | 10 15 33 -
. 135 9 14 15 [
22—: I
- S. BORING LOCATION: -
] NOTE: Borlna wes offsetl
24— 30’ south due to large [
- underground water lne [~
7] in areo. o
26—: -
28— -
32— —
34— —
36— il
. lﬁe-t'tgr Cloltsks)lﬂcc_xttlon —
8 ased on laboratory [~
38— classification. -
- (MIL-STD-619B; ASTM
- D-2487)
PROJECT HOLE .,
ENG FORM1836 PREVIOUS EDITIONS ARE 0O3OLETE: . AFB FAM. HOUSING | BA2S-1L

(TRANBLUCENT)



Hole No.6D-12
—TsnELT

DIVIRION . INST. TION SH 1
DR"'L'NG LoG l v S.W.D. S.W.F. |ur SHEETS
« PRORC 10, SIZE AND TYPE OF BIT ’
YESS A.F.B. FAMILY HOUSING [* _ ® -
TR T =t .
REMARKS COl UMN W ANDFACTURER'S GESGUATION & SARL
& ATENCY FAILING 1500
- 13. TOTAL NO. DISTURS LUNDISTUR!
o X! 6D—la BURDEIN SAMPLES TAKEN 4 4
14, TOTAL NUMBER CORE BOXES N/A
15 aevanow orouno waen  SEE REMARKS COLUMN
. i e, DATE NOLE lW W
[RIvowncar  [JINCUNED ——— OFG MROM VERT. . 15 FEB 94 15 FEB 94
- 17. OLE' TOP OF MOLE
7. THICKNESS OF OVERBURDSH 18. TOTAL COMEZ RICOVERY FOR BORING N/A =
8. DEPTH DRILLED INTO ROCK 10. NAME(S, N °
ToTAL DEFM oF HoLE 15.0’ Jackie R. Stokes
aev erm | wooo CLASSIFICATION OF MATERIALS B |8ox or REMARKS
:ﬂm ol g I - (,_: thon) ou\ss. gnﬂ:;.l: Mﬁ tima, u':.:ﬁ'
] (GRASS COVER) 1. WATER LEVEL: L
- 0.0 _T0 3.5 +/— cL A NOTE: Boring was boiled -
- CLAY: med. pli drk. reddish to 1%3' +/- completion —
2—] brru v. stif f-hards damp; 8 left open. —
. calg; w/trace of silt & NOTE: 129\, \ was 127 [T
- san cL DB 1|3Fter 24 hrs. —
4—] 35 10 55' +/= “sH —
. AY: \-med. pL Lt, reddi 2. JAR SAMPLES: -
— Elr:n ‘w/wrl!\?ge;pl}\‘ardj r::leryj E‘\’.’“ cL DB 2| 0’ - 25 , L
6 — llr}y, w/abundant lime matter; (4,5+)| B. lg. ' - 129 I
- w/irace of silt & sand . 125 - 143/ =
- N E DB 3|0 143 - 1DO —
= 55’ T0 105 +/- cL 45+ -
e B Y et s pENISIN sawPLES  E
- w/troce of sandl v cL |PB 4|DBL 23 - 45’ —
10 —| c45+)| DB 4.3, - 6.3 -
- 10.5’_T0 145" +/— DB3 65 - 85 [
- SAND: fn. grnlneel} red- sc| B DB4: 85 - 105 —
] reddish brn med; moist-v. NOTE: Pocket Penetro-[—
12— moist down to wet from meter reodings located[
. 125’ +/-) colg v. silty 7 in column F —
14— sC c —
-] 145’70 150° T.D. : —
-] e 4, DRILLING: —
GRAVEL: fn-large; rounded , -
~ to sub-r‘oundegj tt. brn w/ 0 FE-IC‘HT ‘,QUGER' -
16— red-reddish brn binder; med 0.0’ - 2. —
density) wet) calg mod. 6’ DENSION BARREL: -
sandy, w/trace of Ffines & 25 - 105° —
8 - occasional cobkle to 3 1/2° e —
. 1.D. 15.0° 3. BORING LOCATION: =
20— ﬁs s'hov?rl:mgn 'lgiouq:l. € —
22—;_ -
24— -
26— -
28— -
30— ’ -
32— —
34— —
36— C
7 tettg‘r Clctsglﬂcgttlon —
ased on loboratory [
38— classification. =
- (MIL-STD-619B; ASTM
- D-2487)
ROJECT HOLE
ENG, FORM1838 —————r— [

(TRANSLUGENT)



DRILLING LOG |ww S.W.D.

Hole No.6D-13

INSTALLATION

S.W.F.

FAMILY HOUSING

T PRSEET
DYESS A.F.B.
TR (=

SEMARKS, COL UMN

3. ORLLING AGENCY

3 N
ond fle rumber)

/As shown on drowing

10. SIZE AND TYPE OF BIT

-
or
[

2 WANUFACTURER'S OLSIGNATION OF ORLL

FAILING 1500

13, TOTAL NO. DF OVER—
BURDEN SAMPLES TAKEN

UNDISTURBSD

S

DISTURG!

3

6D-13

G. WILLIAMS

14. TOTAL NUMPER CORE BOXES N/A

16. CLEVATION GROUND WATER SEE REMARKS CDLUMN
— [STARTED.

TIIITIHTIII'L[III‘-T“III?IIITIIIT

(3]

III’T’IIITIII

36—:
38—

—

GRAVEL: Fn-meod; rounded to
sub-rounded) lt. brn w/red-
reddish brn. binder; med.
density) wet-sat) calcy mod.
clayey & sandy .

152’ 10 1S5’ T.D.

CLAY SHALE: mod. weathered,
dull red-reddish brn v.
soft; damp; sl. calc.

1.D. 15.5'

[Rvermea.  [Jmcune oen. rrow verr, [ OATE MOE I 14 FEB 94 14 FEB 94
" 17. CLEVATION TOP OF MOLE
7. THICKNESS OF OversuroEN  15.2" +/— 18. TOTAL CORE RECOVERY FOR BORNG N/A =
B DEPTH ORILLED INTO ROCK 03! +/—- mg,m——?mf -
ToTAL DEFM OF WoLE 15.5' Jackie R. Stokes
nevanon | oeem | 1zeno CLASSIFICATION OF | ;umu.s e, gc:ot.n hu?'g:s
a b < < ° [ * 9 : :
- (GRASS COVER) 1. WATER LEVEL:
— 0.0’ 1O 3.5 +/— cL A IQ:IDTIE. Bo:l/ng was lbg':ged
- CLAY: med-hi, py drk. b o, 137’ +/= completion
2—] s’tlf‘f-"-c.e stIFﬂp ::lunp-_nog.j & le?'z open.
. sl. calc, DB 1 NEIE: |_2e4vil was 124/
- rs.
7 35’ T0 75" +/- CH leasol|® o
4 CLAY: l-med. pl cdish-b
- © l-med. pl, ish-
- hard dnpr"b%) & cale wime | CL B 2 B’AB N AMPLES:
6—-— matter; w/trace of sand — ’ 4'.%5. _ %%,
- i cL g 115 - 135
- |75 10 95’ +/- <4,5+)
] cLAY: L pt d-reddish brn
B— A} Gohp Calc) V. sandy E 3. DENISDN SAMPLES:
— ] ) <4.5+)| pB2: 5'5' - 7:5'
- 9.5’ TO 115 +/- !
10 — . . DR 7.5 - 9.5
- CLAY: |. pl red-reddish brn| o |DB 4|DB4 95’ - 1S
_ §::'ﬁiﬁ moist; calc sitty; mod) ¢4.5+)| DBS: 135’ - 155
- y
12— : NOTE: Pocket Pepetro-
. 115’ TO 135 +/- cL c meié%{'u '::ci_dlngs [‘o:uged
- SILT: L. py red-reddish brn; :
14— med; v. moist; calc sandy e DB S|4, DRILLING' -
15e4——f——d 135" 10 152" +/- c450)f10° FLIGHT_AUGER

6° DENSION BARREL:
25’ - 155

NOTE: Soamples were
disturbed from 4.5'-55'
p&B( 1&1.%;-13.5.' (Joar Samples

S. BORING LOCATION:
NOTE: Boring was drilled
as shown on layout.

Letter Classification
based on laboratory
classification.
(MIL-STD-619B; ASTM
D-2487>

llllllllllIllllllll|IIl‘llllllIllllllllIlII|Ill'lll‘lll|l|||ll|‘ll||lll|l_ll|llI

ENG FORM1836
MAR T

PREVIOUS EDITIONS ARE OBIOLETE.
(TRANSLUCENT)

PROJECT Inel.zno
DYESS AFB FAM. HOUSING

oy
(=
J
-
W



Hole No.8A2S-14

DIVISION INSTALLATION SHEEY
ORILING L0G | S.W.D. SWE. o] e
[ PROEST 10. SZE AND TYPE OF BIT - ]
DYESS A.F.B. FAMILY HOUSING -
. TOCATON  (Coorinetes o Stathon) [
= T! §"° ‘%"'"E FAILING 1500
N 13, AL NO. OVER- 85D UNDISTURI
and e W)m on arov! I BAZS"14 BURDEN SAMPLES TAKEN 6 o
- 4 TOTAL NUMBER CORE BOXES N/A
| G. WILLIAMS 15. mevanon crouno waren  SEE REMARKS COLUMN
[QvenmcaL  [JINCUNED —______ DEG. FROM VERT. 1o OATE N ] 11 FEB 94 | 11 FEB 94
17. O TOP Qr HOLE
7. THICKNESS OF OVERBURDEY 18. TOTAL CORZ RECOVERY POR BDRING N/A =]
B. DEPTH DNILLED INTO ROCK ) mms)
ToTaL DL OF HOLE 15.0° | Jackie R. Stokes
: p—— CLASSIFICATION OF MATERIALS LA |Box or REMARKS
n.:v:ﬂm nn:m ) a,,_.: Fon) mss. SMNDFE am Hima, “-:r,tm'y
] (GRASS COVER) 1. WATER LEVEL: N
- 0.0° 70 3.4° +/— cL A g;[lE';gNguﬁﬁee dgm‘f:g i~
= CLAY d=-hi, pi drk. brn- o
2— dir ;nc.'. 3;.;;_-." b‘.’ﬁ- l:urdjrgt'mp N e complevion, —
calc, w/nods;_w/increase In
B \OTE, Free water feyel
i W —— 2. JAR SAMPLES =
- CLAY: |-med. 1+, pinkish— . = —
= Eroit, requiBh brny harr, | - | © |adg o LS -
6 — dry-damp; v. calci mod. silty g % - 34 —
. & sandy . 7.5, - %s -
g —1] 7.2° TD 98' +/- L o8, 168 il
-] ELQII: 'l;réed. g'lj ddl:ka red- CL D -
- eddis! r r am —
- calc) mod. gand%' P 3. DRILLING: —
10— 8 FLIGHT AUGER: —
- 9.8’ 70O 126’ +/- sc £ NO.OE' - 15-;;03 L
- - DTE: Spy -
12— (l:ongxY'v!' setk:f‘ :r ';I'n;;gngl?tfls*‘ sur'}p'lesp take?\D%Q/ery —
. calc sandy 2.5 [~
14 126° 10 150' TD. GP-GCl F |, s7ANDARD PENETRA- [
GRQVEOLl gn-aneid; rounde/d %o " JION TESTS -
- sub-rounde . brn. w/red4 :
16— Feddish Iorn.,llolqtdergtnecd.lm ' SEPTH] _NO. OF BLOWS _ [
- ensity) v. moist-wet) ca 3 0 AN
- hoa. clayey & sandy IST 67|2ND 6°|3RD &7 [
- 2% | 13 16 - |16
18— T.D. 15.0° so' |19 |23 |33 [—
— 75 | 17 27 27 -
. 100’ | 9 1 16
20— wsl3e [ 32 |38
22— S. BORING LOCATION:T  |—
. NOTE: Boring wos drilled [
— as shown oh layout. i
24— ——
26— -
28— —
30— .
3] ——
36— .
7 llae't'tgr Clcllsglﬂcgt'tlon —
8 ased on laboratory [T __
36— classification, -
- (MIL-STD-619B) ASTM =
- D-2487) ~
PROJECT HOLE NO.
EN“GMFSRM1836 PREVIOUS EDITIONS ARE OBSOLETE DYESS AFB FAM. HOUSING ‘ 8A2S—14

(TRANSLUCENT)




Hole No.BA2S-13

DIVISION INSTALLATION SHEET
DRILLING LOG I S.W.D. S WF. o 1 sueers
T, PROECT 10. SIZE AND TYPE OF BIT 4 —
DYESS A.F.B. FAMILY HOUSING |+ v
FMARKS COLUMN e
N WANUFACTORER'S DESIGNATION OF DRLL
3 DRALING AZENCT FAILING 150
. 13. TOTAL NO. OF OVER~ DISTURGED UNDISTURBED
O e Al)-hwn on arov] I 8A2S-15 BURDEN SAMPLES TAKEN 5 0
- 14. TOTAL NUMBER CORE BOXES N/A
G. WILLIAMS 1o, evanon orouno warer  SEE REMARKS COLUMN
Xvemean  [Jincune DEQ. FROM VERT. 8. DATE houe | 11 FEB 94 l 11 FEB 94
17. &, TOP QF HOLE
7. THICKNESS OF OVERBURDEN 1B. TOVAL CORE RECOVERY FOR BOMRNG N/A =
8. DEPT™H ORILLED INTD ROCK mmm(ﬁ)
ToTAL DEFM OF MoLE 15.0° Jackie R. Stokes
aevanon | oeem | oo . CLASSIFICATION OF MATERIALS LAB oX_OR REMARKS
il el bl are S i M L
- (GRASS COVER) 1. WATER LEVEL: -
] 0.0’ 70 3.2’ +/- - A _QETE:’_ F‘;'_teevlav@tgl; on |-
- CLAY d-hi. py drk. brry v, . - —
2— StiFf-hard, dgr:p—nolstj o during drilling. —
. calc. NOTE: Level upon comp—{_
] letion was 13.0%; Level, =
4 — 32’ T0O 9.9 +/- on 14 FEB 94 was 12.5". | —
_ ELAYthneg. 50 lto'l reddlsh—l —
rn; har ry-damp; v. calc,
6—: w/n‘bundur‘at lll¥|e nogj'tem w/ CL | B 2 bjAo',Q _SA3MP!'ES' —
] trace of san © 3o - S . n
- 9.9' T0 125’ +/- EZ §Ig',: ?é.s', =
8— CLAY! med. ply red-reddish 125 - 150 —
— brn v. stiff-hard) damp- cL c =
] moist) calc) sl. sandy 3. DRILLING: =
10— 8 FLIGHT AUGER: —
. 125’ 10 1S.0° T.D. cL D 0.0/ - 15.0 L
- GRAVEL: predom. fn. w/small NOTE: Split Spoon [~
12— amount of med. grav; Lt. somplesp taken every —
- brn. w/red-reddish brn, 2.5’ —
- binder; med. density; rounded —
14_‘- to sub-rounded wet) calc sc E . i ~
] clayey & sandy 4. %{gﬁlD?ggTSPENETRA— [
; [
16 — T.D. 15.0 DEPTH] NO. OF BLOWS [
] 1ST 6°|2ND 6°|3RD 6° —
— 25|10 |23 |27 |
18— so’ |18 |22 |33 [—
] 75 | 21 32 36 |-
— 10012 [19 |19 [
20— 135118 | 21 26 [~
2e—] S. BORING LOCATION: | —
] NOTE: Boring was drilled [~
7] as shown on layout. - [T
24— —
26—_ .
28— -
30— —
32— —
34— —
36— —
7] lk;e't'tgr Clci.sglﬂcgt'tlon —
ased on laboratory [~
38— classification. -
— (MIL-STD-619B; ASTM |-
— D-2487> —
PROJECT HOLE
ENG FORM1836 PREVIOUS EDITIONS ARE 0O30LETE. TYESS AFB FAM. HOUSING | ~BA2S-15

(TRANSLUCENT)




ATTACHMENT 1C

LABORATORY TEST RESULTS
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UNCONFINED COMPRESSION TEST

2.00
1.60
[V
n
<+~
o 1.20
L
+
v
o
>
Rl
0 0.80
0
aQ
C
a
€
o
(&) -1
Q.40 .
0.00
0 2.5 5 7.5 10
Axial Strain, %
Sample number: 1
Uncanfined strength, tsf 1.78
uUndrained shear strength. tsf 0.89
Rate of strain, %/min 0.100
water content, % 12.0
void ratio 0.4672
Saturation, % 68.8
Dry density, pcf 114.0
Specimen diameter, in 5.81
Specimen height. 1n 11.91
Description: LEAN CLAY WITH SAND (CL)
LL = 37 PL = 13 PI = 24.0 ‘]GS = 2.68 Type: UNDISTURBED
Project No.: 16012 ' Client: US ARMY CDRPS OF ENGINEERS
Date: MAY 1994 ALBUGUERQUE DISTRICT ’
Y
SPECIFIC GRAVIT Location: BORING: 6D-2, DB-2,
ESTIMATED. 4.7'-5.7', SWO LAB NO. 94/296

Fig No.

UNCONFINED COMPRESSION TEST

CORPS OF ENGINEERS - SOUTHWESTERN




UNCONFINED COMPRESSION TEST

.80
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v .30
[ T O o R
+J
n
e T L
>
s
(0] o'al)
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o T Y Y S A
0.10
Q.00
0 2.5 5 7.5 10
Axial Strain, %
Sample numper: 1 |
Unconfined strength, tsr¥ 0.22 |
undrained shear strength., tsf 0.11 !
Rate of strain, %/min 0.200 |
wWater content, % 13.7 |
Void ratio 0.3917 |
‘Saturation, % g3.2 I
Dry density, pcf 119.3
Specimen diameter, in 5.59
Specimen height. in 9.77
Description: CLAYEY SAND WITH GRAVEL (SC)
LL = 27 PL = 10 PI = 17.0 GS = 2.66 Type: UNDISTURBED
Project No.: 16012 Client: US ARMY CORPS OF ENGINEERS
| Date: MAY 1994 ALBURUERGUE DISTRICT
Remarks: Project: DYESS AFB
SPECIFIC GRAVITY  FAMILY HOUSING
ESTIMATED Location: BORING: 6D-4, DB-3,
: 7.5'-8.3", SWD LAB NO. g94/306
UNCONFINED COMPRESSION TEST
Fig No CORPS OF ENGINEERS - SOUTHWESTERN
. th
..—-—-_—-—-_“—-—



UNCONFINED COMPRESSION TEST

1.00
0.80
LV
0
4+~
0 4
n
v 0.60
C
)
o
(1)
>
el
@ Q.40
0
a
[
a
13
(@]
&
0.20
0.00
8] 2. 5 7.5 10
Axial Strain, %
Samn]e number: 1
Unconfined strength, tsf 0.86
Undrained shear strength. tsf 0.43
Rate of strain, %/min 0.090
Water content, % 8.7
void ratio 0.4806
Saturation, % 48 .3
Dry density, pcf 113.0
Specimen diameter, in 5.75
Specimen height. 1n 10.34
Description: CLAYEY SAND (SC) , ,
LL = 30 P = 11 [PI = 13.0 GS = 2.66 Type: UNDISTURBED
Project No.: 16012 Client: US ARMY CORPS OF ENGINEERS
Date: MAY 1994 ALBUGUERGUE DISTRICT
Remarks: Froject: 2:i§iYA:gUSING
SPECIFIC GRAVITY Location: BORING: 6D-10, DB-2,
ESTIMATED. 5.5'-6.4°, SWO LAB NO. 94/310
UNCONFINED COMPRESSION TEST
Fig No CORPS OF ENGINEERS - SOUTHWESTERN




UNCONFINED COMPRESSION TEST

1.00
0.80
Y
n
+J
o 0.60
S
0] -1
o]
>
Eal
0 0.40
m .
a s
C P T (S
=
= T L e e T
(w]
U ........................................................
0.20
Q.00
0 2.5 5 7.5 16
Axial Strain, %
sample number: 1
Unconfined strength, tsr 0.84
Undrained shear strenagth, tsf 0.42
Hate of strain, %/min Q.350
Water cantent, % 14 .2
Void ratio 0.4023
Saturation, % - 94.3
Dry density, pcf 119.3
Specimen diameter, in 5.56
Specimen height. in 11.82
Description: LEAN CLAY WITH SAND (CL)
LL = 30 l PL = 11 PI = 19.0 I GS = 2.68 Type: UNDISTURBED
Project No.: 16012 Client: US ARMY CORPS OF ENGINEERS
Date: MAY 1894 ALBUQUERGUE DISTRICT
Remarks: Project: DOYESS AFB
SPECIFIC GRAVITY - FAMILY HOUSING
ESTIMATED Location: BORING: 6D-12, DB-2,
) 5.4'-6.4", SWD LAB NO. 94/317
UNCONFINED COMPRESSION TEST
Fig No. CORPS OF ENGINEERS - SQUTHWESTERN
———————————— e |




UNCONFINED COMPRESSION TEST

.00
1.60 : : :
w e . : :
n LA S N NS VP O USR-S SPPE AN IS AP S
+J
m" B T Y N
o 1.20
C -1
+
v
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>
el
$ 0.80
a
C
a
=3
o
&
0.40
0.00
8] 5 10 15 20
Axial Strain, %
s5ample number: 1 i
Unconfined strength, tsr 1.13
Undgrained shear strength, tsf 0.57
Rate of strain, %/min . Q.300
water content, % 20.6
Void ratio ) 0.6027
Saturation, % 92.5
Dry density, pcf 105.2
Specimen diameter, in ' 5.79
Specimen height. 1n : 11.38
Description: FAT CLAY WITH SAND (CH)
LL = 55 ] PL = 15 JVPI = 40.0 GS = 2.70 Type: UNDISTURBED
Project No.: 16012 Client: US ARMY CORPS OF ENGINEERS
Date: MAY 1994 ' ALBUQUERQUE DISTRICT
Remarks: rroject: 2:5§iYAiEUSING
SP C GRAVITY
ECIFIC G 1 Location: BORING: 6D-13, DB-1,
ESTIMATED. 2.7'-3.7', SWD LAB NO. 94/324
UNCONFINED COMPRESSION TEST
Fig No. CORPS OF ENGINEERS - SOUTHWESTERN
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0.36 - %
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= 0.32te &
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X N }
i N K
- \.E)\ \
0.28 > \
i ~ ]
: \\‘N :
0.24 , ]
0.01 0.10 1.00 10.00 100.00
PRESSURE (t/ft"‘Z) '
BEFORE TEST AFTER TEST
OVERBURDEN PRESSURE (t/ft"2) 0.4 | WATER CONTENT (%) 8.664 12.260
PREGOMSSL. PRESSURE (1/ft"2) Fexp | 0.6 | DRY DENSTY (b/fiA3) 120.231 126.763
COMPRESSION INDEX 0.12 | SATURATION (%) 59.306 102.733
TYPE SPECINEN Undisturbed VOID RATIO 0.392 0.320
DIA. (in)  4.452 HT.(in)  0.883 BACK PRESSURE (t/ft"2)
CLASSIFICATION  LEAN CLAY WITH SAND (CL) '
LL 37.0 PL 130 1P 240 PROJECT DYESS AFB
GS 2.680 D1p Data File: B:296.CNV
REMARKS BORING NO.  6D-2 SAMPLE NO. 94/296
O Start-Swell O End-Swell DEPTH 5.8-6.3 DATE APR 1994
Army Corp of Engineers
CONSOLIDATION TEST REPORT
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TS~~~ P ]
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0.42 fer ¥ \"'9‘\
= h ]
g :
0.38 :
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. E‘ef\ \ -
0.34 ]
Z ~~-41 ]
. 1 ]
C ;-\\ﬁ |
_ —~—1 | ||| ]
0.30 :
0.10 1.00 10.00 100.00
PRESSURE (t/ft"2)
BEFORE TEST AFTER TEST
OVERBURDEN PRESSURE (t/ft\2) 0.5 WATER CONTENT (%) 12.783 13.075
PRECSNSSL. PRESSURE (t/ft\2) Fexp | 0.5 | DRY DENSMY (Ib/ft3) 115.581 123.263
COMPRESSION INDEX 0.11 SATURATION (%) 77.859 100.178
TYPE SPECIMEN Undisturbed VOID RATIO 0.437 0.347
DIA. (in)  4.454 HT.Gn)  0.869 BACK PRESSURE (t/f"2)
CLASSIFICATION ~ CLAYEY SAND WITH GRAVEL (SC)
LL 27.0 PL 100 Pl 170 PROJECT DYESS AFB
GS 2.660 Dio . Data File: B:306.CNV
REMARKS BORING NO. 6D-4 SAMPLE NO. 94/306

O Start-Swell O End-Swell

DEPTH 7.3-7.5

DATE APR 1994

Army Corp of Engineers
CONSOLIDATION TEST REPORT
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B EXP N
5 N .
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0.60
Q L
= I \
0.50
=) - N -
o [~ .
> - N\ i
. N
X R
N
T s__ ]| \
0.40 - f St 5 S _
0.30
0.10 1.00 10.00 100.00 -
| PRESSURE (t/ft"2)
BEFORE TEST AFTER TEST
OVERBURDEN PRESSURE (t/fth2) 0.3 WATER CONTENT (%) 9.441 15.763
RRECENSAL. PRESSURE (t/ftA\2) pexp 0.3 DRY DENSITY (Ib/f¥\3) 99.248 117.344
COMPRESSION INDEX —_ SATURATION (%) 37.305 100.999
TYPE SPECIMEN Undisturbed VOID RATIO 0.673 0.415
DIA. (in) 4.456 HT.(in)  0.876 BACK PRESSURE (t/ft"\2)
CLASSIFICATION  CLAYEY SAND (SC) _
L 300 PL 110 Pl 190 PROJECT DYESS AFB
GS 2.660 D10 Dato File: B:310.CNV _
REMARKS BORING NO. 6D-10 SAMPLE NO. 94/310
O Stort-Swell O End—Swell DEPTH 4.7-5.4 DATE APR 1994

Army Corp of Engineers
CONSOLIDATION TEST REPORT
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0.30
0.10 1.00 10.00 ' 100.00
PRESSURE (t/ftA2)

. BEFORE TEST AFTER TEST
OVERBURDEN PRESSURE (t/ft2) 0.3 | WATER CONTENT (%) 15.105 14.921
PRESGMSSl . PRESSURE (t/m2)  lexp| 0.3 | DRY DENSTY (b/f\3) 106.406 119.642
COMPRESSION INDEX —— | SATURATION (%) 70.729 100.372

_ TYPE SPECIMEN Undisturbed VOID RATIO . 0572 0.398
DIA. (in)  4.456 HT.(in)  0.873 BACK PRESSURE (t/ft"2) '
CLASSIFICATION ~ LEAN CLAY WITH SAND (CL) _
LL 300 PL 110 Pl 190 PROJECT DYESS AFB
GS 2.680 Dip * | Data File: B:317.CNV
REMARKS BORING NO. 6D-12 SAMPLE NO. 94/317
O Start-Swell O End-Swell DEPTH 5.0-5.3 DATE APR 1994

Army Corp of Engineers
CONSOLIDATION TEST REPORT
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0.40 L
0.10 10.00 1¢3.00
PRESSURE (t/ft"2)
BEFORE TEST AFTER TEST
OVERBURDEN PRESSURE (t/ft"2) WATER CONTENT (%) 17.679 19.381
PRESENSSL. PRESSURE (1/ft\2) DRY DENSTY (Ib/#13) 106375 | 110.049
COMPRESSION INDEX SATURATION (%) ~ 81.66! 100.735
TYPE SPECIMEN Undisturbed | voip RATIO 0.585 0.519
DIA. (in)  4.459 BACK PRESSURE (t/f"2)
CLASSIFICATION  FAT CLAY WITH SAND (CH) '
L 550 PL 150 PROJECT DYESS AFB
GS 2.700 | Data File: B:324.CNN
REMARKS BORING NO. 6D-13 SAMPLE NO. 94/324
O Start-Swell O End—Swell DEPTH 39-44 DATE APR 1994

Army Corp of Engineers

CONSOLIDATION TEST REPORT
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ATTACHMENT 1D

REFERENCE DATA



RIBBED MAT SLAB FOUNDATIONS

1. References:

a. (BRAB) Building Research Advisory Board Report (Criteria for Selection
and Design of Residential Slabs-on-Ground).

b. "Design and Construction of Post-Tensioned Slabs-on-Ground" by Post
Tensioning Institute (PTI) 1980.

c. Criteria letter SWDED-TS/G "Design Criteria for Riﬁbed.Mat Foundations™
dated December 1986 (Revised). .

d. "Development of Design Formulas for Ribbed Mat Foundations in Expansive
Soils" dated December 1986.

e. "Criteria for Developing Geotechnical Design Parameters for SWD Ribbed
Mat Design Methodology".

2. General.

a. The ribbed mat foundation is a monolithic slab on grade with stiffening
ribs. The stiffened mat slab is particularly suited for structures on shallow
foundations in expansive soils areas, where changing moisture content causes
portions of the foundation soils to heave or shrink. Ribbed-mat foundations are
simple and economical solutions to many foundation problems and have been used
extensively for both military and civil works structures.

b. Soil properties for use in the design methods will be as furnished by
the Corps of Engineers in a "Foundation Design Analysis”,

c. Ribbed-mat slabs should be designed as conventionally reinforced.
3. Design Requirements.

a. The design procedure involves two parts, (1) satisfying minimum
requirements, and (2) performing design analyses as necessary.

b. Minimum Requirements - The minimum requirements apply to ribbed mat
foundations on expansive and nonexpansive soils and are as follows. Many of
these requirements are illustrated on Plates 2 and 3.

Construction joint spacing should not exceed 50 feet in either direction
for conventionally reinforced ribbed mats or 75 feet for prestressed mats. The
construction joint detail is shown on Plate 7.

.Ribs should be continuous across slab, usually spaced no more than 20 feet
on centers on expansive soils. Rib depths should extend below the frost line,
but normally are limited to 3 feet in order to minimize problems with maintaining
the trench walls during construction. Minimum rib width should be 10 inches.



Optional horizontal construction joints are not desirable, but are sometimes
required to facilitate construction. Use ribs on either side of large openings
in the slab. In buildings with rigid frames such as pre-engineered metal
buildings, transverse foundation ribs can be designed to take the rigid frame
thrust. Minimum rib reinforcing percentage "p" for expansive soils should be
0.33 percent top and 0.33 percent bottom. The total reinforcing percentage may
be reduced to 0.5% in ribs founded on nonexpansive soils. Use more when required
by analysis. ‘

Significant wall loads, column loads, etc., should be distributed to the
soil by the ribs. An effective width of slab on each side of the rib, equal to
the slab thickness, may be added to the rib width for bearing. The bearing
pressure under the ribs shall not exceed the allowable soil bearing pressure.
Ribs may be widened locally or thickened integral spot footings may bé used to
distribute column loads to the soil. See Plate 2.

Vapor barrier, capillary water barrier, and nonexpansive fill should be
used under ribbed mat slabs. Where floors are subjected to vehicular loading,
the floor slab must be designed in accordance with references stated above. Use
a subgrade modulus, K, of 200 psi per inch due to gravel and nonexpansive
compacted £ill under the vehicular floor. Normally, 5 inches will be the minimum
floor slab thickness except for small utilitarian buildings (2500 SF or less)
where 4 inches will be sufficient. Minimum slab reinforcing ratio "p" should be
0.2 percent. '

Expansion joints should be used to break up an irregularly shaped building
(L- or U-shaped for example) into two or more rectangular shapes when normal
structural analysis would result in unusually large rib beams.

c¢. Additional Requirements. - The additional requirements for ribbed mat
slabs on expansive foundations are: .

In expansive soil areas, the necessary depths of existing surface materials
are removed and replaced with compacted nonexpansive fill. The depth of
nonexpansive fill required is site dependent and is normally based on the
expansive intensity which is usually higher near the surface. The depth shall
be as required by the COE Foundation Design Analyses.

At corners of the building, diagonal ribs, as shown on Plate 2, should be
used to keep the corners supported in case of loss of support for the perimeter
ribs. .

Center lift edge analyses predict moments due to soil displacements near
the edge of the slab. However, soil displacements have also been observed at
various interior locations. To account for possible interior soil displacement,
interior ribs and reinforcement must be continuous. -

d. Analytical Requirements. - All ribbed mats must be designed to
distribute concentrated loads to the soil as spot footings, strip footings, or
by beam-on-elastic foundation methods. Ribbed mats on expansive soils must also
be designed for. center 1lift and edge lift conditions. Design for these
conditions should be as described in reference l.c. and 1.4.



In expansive soils, perimeter ribs must be designed to span between
transverse ribs while subjected to loads and soil pressures as calculated for the
center lift and edge lift conditioms.

Diagonal ribs should be of the same size and reinforcement as the larger
adjacent transverse rib.

Design for expansive soil conditions represents an extreme condition,
therefore, it is permissible to use a one-third increase in allowable stresses,
or a one-third decrease in normal load factors.

4. Design Requirements for Family Housing.

a. All above design requirements also apply to ribbed mat foundations for
family housing, except as follows.

b. Minimum rib width is 10 inches, minimum depth is 20 inches. Rib
reinforcement shall be a minimum of 0.25% top and 0.25% bottom.

c. Minimum slab thickness is 4 inches, with a minimum of 0.2%
reinforcement. Capillary water barrier may be reduced to 4 inches.

d. Analytical design may be by the SWD method, BRAB method, or PTI method.
If post-tensioning is used, the criteria in paragraph 3.e. shall apply, except
that minimum rib bottom 'steel may be 0.25%.

e. Foundation Notes. - The applicable notes from enclosed Plate 1 should
be placed on the structural drawings (preferably, the foundation plan).



FOUNDATION NOTES (RIBBED MAT SLAB)

1. DESIGN FOUNDATION BEARING PRESSURE (NET) KSF.

2. PLACE 6" CAPILLARY WATER BARRIER AND VAPOR BARRIER UMDER ALL SLIBS, EXC!PT
AS OTHERWISE NOTED.

3. CONSTRUCTION JOINTS (C.J.) SHALL BE PLACED AS SHOWN ON !OUNDLTIO“ PIANS
THRU SLABS AND BEAMS (SEE DETAIL, SHEET o ).

4. SLAB RSINFbRCEHENT SHALL BE PLACED AT MID-DEPTH OF SLAB UNLESS OTHERWISE
NOTED.

5. PILL:

A. ALL FILL PLACED UNDER BUILDING SLABS SHALL BE NON-EXPANSIVE AND SHALL

.~ BE COMPACTED TO NOT LESS THAN 92% MAX., DENSITY ACCORDING TO ASTM D1557.

@

B. REMOVE ' - * OF EXISTING MATERIAL AND REPLACE WITH NON-EXPANSIVE
FILL UNDER THE 6" CAPILLARY WATER BARRIER.

Plate |



RIBBED MAT -FOUNDATION

[6)
—~+—sTooP
: )7
—_—— = —F =
Nl s
-—lNTERIOEF:iE : ///
RIBS. S
okt z |
@)~
______ e — ———
—————— -\ S e |
H——— - ———H
AN CONSTR. JT, SEE R 25 . |

-—

PARTIAL PLAN-FRAME CONSTRUCTION

(SHOWING ENLARGED BM. INTERSECTIONS

'FOR COLUMN FOOTINGS).

FOOTING A SCHEDULE

\

1 1 ) K
S =e=

TYPE "A" TYPE “B"

TYPE "C"

MARK

@ | @

(E)

TYPE -

.cll

IIAII " B n
'l-oll 21-0"

DIM. "X "(MIN.)

2'-0"

PERIMETER
BEAM, SEE
R 3"

¥ DIMENSIONS SHOWN
ARE MINIMUMS. USE
LARGER DIMENSIONS
IF REQUIRED FOR

 COLUMN LOADS.

PLATE

2



Fin. fl.3 :

*3re 2t

]

0.2% min. reinf. 6 capillary.
&z ’ ”,,,,',,i.{ warter barrier

e

12 mun. | “Min. besm reinf

| 0330 tepf 033] bet.

PERIMETER RIB INTERIOR RIB -
(BEARING WALL) -

T ' DESIGN NOTES:

max. S/Ocy.

2. u Exceptions for family housing:
'L-"Jk 3réi/z ?.f)'p 10°min rib M'a'fh.g 7
*51  4°min alab thickness.

5% totalrib rewmforcement.

M. - - L
=3 ~ @24, s/ab 1o perim.beam.
#See fFoundation Design
Analysis for beam depth,

----------

& ey non-expansive fill, et<.
PERIMETER RIB RIBBED MAT FOUNDATION
(FRAME

OR COLUMN) ' SECTIONS

PLATE 3



~ . 90° HOOKS

==
L

INTERSECTION -

T IOTES:
1. %tr«_llfo%zcmé soHPg'le”D l
MED!A'}'?;I%. | I

2. SEE TABLE 5 AND
& (PL-6) Fo/%%mn '
REQUIREMENTS:

INTERIOR. INTERSECTION

RIBRED MAT FOUNDATIONS
- RIB REINFORCEMENT

PLATE



| TABLE A"
Fe= 30 KSI A~00.0KSI | I
BAR  |LAP LENGTH (IN)|EMBEDMENT LENSTH (IN) !
SIZE | ToP {OTHER | TOP OTHER | HOOKS
3 E) 12 12 |. Iz q
4 & | 13 14 12 - I
5 22 e | 17 | 12 - 14
> 28 | 20 22 A 17
) 7 { 34 | 28 | 20 | i 20 |
- 8 %0 | 20 | =+ 8 22
. - Py éo 49 26 25
10 &l &9 62 | 45 1 28
11 a9 71 77 | s & 3

/. =3¢ lengths shown are for Class 3 tension splices per ACI 318-83,
12.18.

2.. For bars spacsd lateraily less than 6" o.c., or bars with less than
: 3™ clear edge 2istance, aultiply above lengtis by 1.25.

3, Top bars are horizontal reinforcement placed so that more than 12"
of concrete is cast below the reinforcement in that member.

{é Tor hooks with side cover (normai o plane cof hook) not less than
3", and for 207 hooks, cover on bar extension beyond hook not
~ess than 2%, =multiply above leng=zhs by 0.7T.

Notes to engineer:

1. For Class A splices, multipy above lap lengths by 0.77, for Class
C splices, muitiply by 1.31.

2.. Increase above lengths when using lightweight concrete.

3. Hook lengths are for tension only.

PLATE




TABLE "B°

fe= 4.0KS! fy=60.0KSi

. BAR | LAP LENGTH (iN) | EMBEDMENT LENGTH (IN)
SIZE' " "ToP [ OTHER | TOP | OTHER |HOOKS
3 13 12 12 2 |- &
4 I8 . 13 14 ‘12 10
s 22 16 17 12 12
) 27 19 20 IS 15
7 33 24 26 19 17
8 44 32 34 | 24 | 9
-9 56 40 43 3 | 22
10 71 TR s 39 | 25
1 87 62 67 48 | 27

NOTE:

NOTES UNDER TABLE "A" ALSO APPLY TO
TABLE "8" .

PLATE




Yo TOOLED JONT AT EXPCSED
CONZRITE SUSFACES
(SLAE ONLY)

hs x ¥4 DEEZP RUBBER JT.
SEALANT IN SHOP TYPE BLDG
SUCH AS AUTO MAINT SHOP

FLOOR sua\ /AP REINF.
OV IR N AR A NS
T L i e b
2 J NEE pen
.'0:60'. - .‘ / ,.‘,_*.\z BA RRIE-R
"|. £ CAPILLARY WATERS M -2 KEY
& ‘." BARRIER - - NON- EXPANSIVE FILL AS
- » X <-d. IN REQ'D BY SOIL CCNDITICNS
BM. BEYOND ~_ BM. < (525 F.DA.)
L e ———— ==
. Y !
| COMSTRUCTION JOiNT (c-J-)
(RISSZ0 MAT CONSTRUCTION ONLY )
: X ljz BELmMm DEPTH
DEsiGN  NOTES : o

|. CONSTRUCTICH JGINTS' ARE TO BE FROVIDED IN
RIBBED MAT THRU BEAMS AND SLAB AT < 50! O.C.
EA.WAY - THESE JOINTS SHOULS BE-SHOWN ON FOUNDATION PLAN,

2 REINF CONTI/NUsusS ACrosS C.

J. IN BEAM

FLA‘TE 7



CORPS OF ENGINEER GUIDE SPECIFICATIONS

The Corps of Engineer Guide Specifications referenced in the Preliminary Geotechnical Report have
superseded guide numbers and titles. These guide specifications have been replaced by Unified Facilities
Guide Specifications (UFGS). The corresponding UFGS guides are listed below:

OLD

CEGS-02300 Raw Subgrade

CEGS-02741 Bituminous Paving for Roads,
Streets, and Open Storage Areas

CEGS-02748 Bituminous Tack and Prime Coats

CEGS-02722 Aggregate Base Course

CEGS-02721 Subbase Courses

CEGS-02712 Lime-Stabilized Subgrade

CEGS-02754 Concrete Pavement For Small
Projects

NEW

UFGS-02300a Earthwork

UFGS-02741a Hot-Mix Asphalt (HMA) For Roads

UFGS-02748a Bituminous Tack And Prime Coats

UFGS-02722a Aggregate And/Or Graded-Crushed
Aggregate Base Course

UFGS-02721a Subbase Courses

UFGS-02712a Lime-Stabilized Base Course,
Subbase, Or Subgrade

UFGS-02754a Concrete Pavements For Small
Projects
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