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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 specifications, 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 founda tion 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 5-822-2 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-ltrs/etl1110-1- 
     139/toc.html) 
 
e. ETL 1110-3-393 Design of Surfaced Areas   
     (http://www.usace.army.mil/inet/usace- docs/eng-tech-ltrs/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/em1110-2-
1906/toc.htm)  

 
k.  TM 5-818-1, Soils and Geology Procedures for Foundation and Design of 

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

 
l. TI 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 Subjecte d 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)  
 
o.  Foundation and Pavement Design Analysis Format Example (Attachment 1A) 
 
p.  EM 1110-2-1907 Engineering and Design, Soil Sampling 
 
q.  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/2000AEIM.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 is the 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 subprovince.  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 meters in 
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., 2-story, 
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 
limit 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 
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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, Subject: Design Criteria for Ribbed Mat Foundations, dated 24 January 
1988 and TI 809-28 Design and Construction of Conventionally Reinforced Ribbed Mat Slabs 
(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 Kdesign =K 1(.3048B eff), where Beff 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 backf ill.  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, the in 
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 des igned 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 
materials classified 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, crus hed 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 at 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 shall include but not be limited to, presentation and discussion of 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 
requirements 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 course, 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 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 

 
 

     (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 leas t 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 mixture 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.  In-place 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 AI 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 AI 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 

 
 
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 a foundation 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 TI-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.  
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8.  Recommendations.  The recommended foundation system(s), pavement sections, and 
respective subgrade preparation and material testing requirements shall be discus sed 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 concre te 
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 mate rials 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 Exhibits to 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)
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BORING LOGS AND LOCATIONS





































 

 

ATTACHMENT 1C 
 

LABORATORY TEST RESULTS





































































 

 

ATTACHMENT 1D 
 

REFERENCE DATA 























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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