
LAUREN F. BERRY

P

R

O

F

E

S

S

I

O

N
A

L

 
E

N

G

I

N

E

E

R

S

T

A

T

E

 O
F

 T

E

X

A

S

117369

L

I

C

E
N

S

E

D

ME Engineers, Inc.

F-10231

ANDREW SHIVLEY

P

R

O

F

E

S

S

I

O

N
A

L

 
E

N

G

I

N

E

E

R

S

T

A

T

E

 O
F

 T

E

X

A

S

109010

L

I

C

E

N
S

E

D

ME Engineers, Inc.

F-10231

08/19/20
08/19/20

gread
Image

gread
Image

gread
Image

gread
Text Box
8/19/2020

gread
Image

gread
Typewritten Text
Volume 1 of



21719  June 2020 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

gread
Rectangle

gread
Typewritten Text
August





 

Table of Contents - Page 2 

 





 

ALLIANCE GEOTECHNICAL GROUP, INC.  LE19-006 

 
GEOTECHNICAL INVESTIGATION 

NEW POLICE STATION 

WEST SOUTH STREET  

CITY OF LONGVIEW, TEXAS  

AGG REPORT NO. LE19-006 

 
 
 
 
 
 
 
 
 

TO 

BRINKLEY SARGENT WIGINTON ARCHITECTS, INC. 

DALLAS, TEXAS  

 
 
 
 
 
 
 
 
 

BY 

ALLIANCE GEOTECHNICAL GROUP, INC.  

LONGVIEW, TEXAS   

 
 
 
 
 
 

AUGUST 24, 2019  
 



 

ALLIANCE GEOTECHNICAL GROUP, INC.  LE19-006 

TABLE OF CONTENTS   
 

   PAGE 
1. PROJECT DESCRIPTION -------------------------------------------------------------------------------- 1 
2. PURPOSE AND SCOPE ---------------------------------------------------------------------------------- 1 
3. FIELD INVESTIGATION ---------------------------------------------------------------------------------- 2 
4. LABORATORY INVESTIGATION ----------------------------------------------------------------------- 2 
5. GENERAL SITE AND SUBSURFACE CONDITIONS --------------------------------------------- 3 

6. ANALYSES AND GEOTECHNICAL RECOMMENDATIONS ------------------------------------ 6 

6.2.1 SLAB-ON-GRADE SUBGRADE PREPARATION AND SELECT FILL 
PLACEMENT ------------------------------------------------------------------------------- 8 

6.2.2 DRILLED SHAFT FOUNDATION DESIGN PARAMETERS ------------------ 13 
6.2.2.1 DRILLED SHAFT FOUNDATION DESIGN AND CONSTRUCTION 

CRITERIA ---------------------------------------------------------------------- 16 
6.2.3 SHALLOW SPREAD FOOTINGS --------------------------------------------------- 18 

6.2.3.1 SUBGRADE PREPARATION PROCEDURES TO INCREASE 
ALLOWABLE BEARING CAPACITY OF SHALLOW SPREAD 
FOOTINGS -------------------------------------------------------------------- 19 

6.2.3.2 DEEP INDIVIDUAL SPREAD FOOTINGS ----------------------------- 20 
6.2.3.3 SLAB-ON-GRADE FLOOR SLAB ---------------------------------------- 22 

6.2.4 GRADE BEAMS USED IN CONJUNCTION WITH SLAB-ON-GRADE 
FLOOR SLABS -------------------------------------------------------------------------- 23 

6.2.5 GRADE BEAMS / STRUCTURALLY SUPPORTED FLOORS --------------- 24 
6.2.6 CONCRETE RETAINING WALLS AND STEMWALLS ------------------------- 25 

6.2.6.1 RECOMMENDED FOUNDATION AND ALLOWABLE BEARING 
CAPACITY --------------------------------------------------------------------- 26 

6.2.6.2 BACKFILLING AND LATERAL SOIL PRESSURES----------------- 26 
6.2.7 PIPE CONNECTIONS AND BEDDING -------------------------------------------- 27 
6.2.8 IBC SEISMIC CLASSIFICATION ---------------------------------------------------- 27 
6.2.9 CONSTRUCTION DETAILING AND FOUNDATION PERFORMANCE 

CONSIDERATIONS -------------------------------------------------------------------- 27 
6.2.10 OTHER FOUNDATION ALTERNATIVES ----------------------------------------- 28 

6.3.1 PAVEMENT SECTIONS --------------------------------------------------------------- 30 
6.3.2 PAVEMENT SUBGRADE PREPARATION --------------------------------------- 32 

  

5.1 SITE CONDITIONS --------------------------------------------------------------------------------- 3 
5.2 SUBSURFACE CONDITIONS ------------------------------------------------------------------- 3 
5.3 GROUNDWATER CONDITIONS --------------------------------------------------------------- 6 

6.1 SOIL MOVEMENT ---------------------------------------------------------------------------------- 6 
6.2 SUPPORT OF STRUCTURAL LOADS -------------------------------------------------------- 7 

6.3 PAVEMENT RECOMMENDATIONS --------------------------------------------------------- 28 



 

ALLIANCE GEOTECHNICAL GROUP, INC.  LE19-006 

TABLE OF CONTENTS  (Cont.) 
 
 
 
 

6.3.3 PAVEMENT SUBGRADE TREATMENT ------------------------------------------ 38 
6.3.3.1 LIME TREATMENT OF CLAYEY SUBGRADE SOILS ------------- 39 
6.3.3.2 CEMENT TREATMENT OF SANDY SUBGRADE SOILS --------- 41 

6.3.4 GUIDELINES FOR CONCRETE PAVING ----------------------------------------- 43 
6.3.4.1 CHARACTERISTIC OF CONCRETE ----------------------------------- 43 
6.3.4.2 JOINTS ------------------------------------------------------------------------- 44 

6.3.5 PAVEMENT SUBGRADE DRAINAGE --------------------------------------------- 44 

7. INSPECTION AND TESTING -------------------------------------------------------------------------- 47 
8. LIMITATIONS ---------------------------------------------------------------------------------------------- 47 

 
 
 
 

ILLUSTRATIONS 
FIGURE 

PLAN OF BORINGS ------------------------------------------------------------------------------------------- 1 
LOGS OF BORINGS --------------------------------------------------------------------------------------- 2-23 
KEY TO LOG TERMS & SYMBOLS --------------------------------------------------------------------- 24 
ATTERBERG LIMIT DETERMINATION ON  
 LIME STABILIZED SOILS ----------------------------------------------------------------------------- 25 
 
 
 
 

APPENDIX 
 

MEASURES TO MINIMIZE DEEP SEATED SWELL 
 
 
 

6.4 CONSTRUCTION CONSIDERATIONS ----------------------------------------------------- 45 
6.5 SECONDARY DESIGN CONSIDERATIONS ---------------------------------------------- 45 
6.6 QUALITY ASSURANCE ------------------------------------------------------------------------- 46 



 

ALLIANCE GEOTECHNICAL GROUP, INC.  LE19-006 
  PAGE 1 

GEOTECHNICAL INVESTIGATION 
NEW POLICE STATION  
WEST SOUTH STREET 

CITY OF LONGVIEW , TEXAS  
 
 
 

1. PROJECT DESCRIPTION 
The proposed project includes the construction of a new approximately 60,607 square feet 
one to three-story Police Station structure and associated site paving on a tract of land along 
the south side of West South Street in the City of Longview, Texas.  Preliminary column dead 
loads provided by the Structural Engineer (assuming slab-on-grade floor slab) consist of about 
240 kips for the 3-story area; 150 kips for the 2-story area; and 75 kips for the 1-story area.  
Likewise, preliminary column live loads provided by the Structural Engineer (assuming slab-
on-grade floor slab) consist of about 200 kips for the 3-story area; 110 kips for the 2-story 
area; and 20 kips for the 1-story area.  In addition, preliminary dead and live loads anticipated 
for load bearing walls consist of about 2.5 klf and 0.5 klf, respectively.  A conventional slab-
on-grade floor slab is the preferred floor slab for the first level (bottom floor).  Therefore, 
subgrade preparation procedures will be required to limit potential heave and/or settlement to 
one (1) inch or less for slab-on-grade construction.  Site paving is planned to consist of 
reinforced Portland cement concrete (PCC) pavement sections.  Based on visual observations 
of the existing topography and preliminary grading requirements provided by the Architect, it 
is assumed that relatively minor site grading (cuts and fills of less than about one (1) to three 
(3) feet) will be required to achieve finished grade across the majority of the site.  Isolated 
areas may require additional site grading to facilitate surface water drainage improvements 
and new construction.  Finish floor elevation of the proposed structure is planned at about El 
310.0.  Preliminary grades along the exterior of the building range from about El 306± to El 
310±.  Therefore, it is understood that the perimeter grade beams will be designed and 
constructed as relatively short stemwalls to retain the backfill to allow slab-on-grade floor slab 
construction.  A general layout of the site is shown on the Plan of Borings, Figure 1.  
 
2. PURPOSE AND SCOPE 
This investigation was designed to evaluate subsurface conditions at the project site and to 
develop engineering soil design parameters and recommendations to be used to guide design 
and construction of the proposed improvements.  Our scope of services included: 
 
1. obtaining samples of the subsurface soil formations and making groundwater 

observations within the limits of fourteen (14) exploratory borings for evaluation of general 
soil and groundwater conditions; 

2. performing laboratory soil tests for soil classification of the subsurface soil strata;   
3. providing recommendations for site paving and foundation support of the proposed 

structures including foundation type(s), depths, and allowable bearing capacity;  
4. providing recommendations for slab-on-grade construction including stabilization 

techniques which may be used to minimize post-construction movement of the floor slabs 
and/or foundation elements; 

5. providing recommendations for pavement subgrade preparation, including suitable fill 
materials, placement, and compaction;  



 

ALLIANCE GEOTECHNICAL GROUP, INC.  LE19-006 
  PAGE 2 

6. providing recommendations for pavement subgrade treatment, including recommended 
dosage rates of stabilization additives and guideline specifications for subgrade 
treatment;  

7. providing recommendations for compaction of earthwork including recommendations for 
suitable fill materials, placement, and compaction; and 

8. discussion of potential construction problems. 
 
3. FIELD INVESTIGATION 
Subsurface conditions were evaluated by a total of fourteen (14) sample test borings drilled 
on June 20, June 21, July 1, and July 9, 2019 within the limits of the proposed improvements.  
Boring locations were selected by the Structural Engineer and/or Architect, and located in the 
field by representatives of the Civil Engineer.  Clearing of trees and underbrush to gain access 
to the boring locations for standard truck-mounted drilling equipment was provided by the City 
of Longview, Texas.  The approximate boring locations with respect to the proposed facilities 
are shown on the Plan of Borings, Figure 1.   
 
The borings were drilled to depths ranging from about 10 to 40 feet below existing grade to 
evaluate subsurface conditions.  Specifically, the structural borings (Borings B-1 through B-8) 
were originally scheduled to extend to depths of about 25 to 35 feet below existing grade in 
order to provide geotechnical data required for drilled shaft foundations.   However, due to the 
depth and/or variability of the typical drilled shaft foundation bearing strata at this site, the 
structural borings (Borings B-1 through B-8) extended to depths of about 40 feet below 
existing grade in order to penetrate the bearing strata sufficiently to provide adequate 
geotechnical data required for drilled shaft foundations.  The six (6) civil/site (shallow) borings 
(Borings B-9 through B-14) were drilled and sampled to depths of about ten (10) feet below 
existing grade.  Sample depth, soil description and classification (based on the Unified Soil 
Classification System) are shown on the Logs of Borings, Figures 2 through 23.  A key to the 
descriptive terms and symbols used on the logs is presented on Figure 24.  The locations and 
elevations indicated on the boring logs were provided by the Civil Engineer.   
 
The borings were advanced using continuous flight augers.  Intermittent samples were 
obtained using a split-barrel sampler in conjunction with the Standard penetration test (SPT).  
The samples were visually examined in the field by an Alliance Geotechnical Group, Inc. 
geotechnical engineer, classified, and packaged for transport to the laboratory for further 
identification and classification.  Borings were drilled dry, without the aid of drilling fluids, to 
allow groundwater observations while drilling.  Groundwater observations were made during 
drilling and after completion of the respective borings.  These observations are reported on 
the boring logs.  The borings were backfilled with soil cuttings and tamped after final 
groundwater level measurements were obtained.   
 
4. LABORATORY INVESTIGATION 
Upon return to the laboratory, representative specimens were selected for testing.  The 
laboratory testing program was directed toward evaluation of physical and engineering 
characteristics of the subsurface soils.   
 
Classifications were verified by determination of natural moisture content, liquid and plastic 
limits, and percent fines passing the No. 200 sieve.  The results of these tests are tabulated 
at the appropriate sample depth on the boring logs.   
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Strength characteristics of the subsurface soils were evaluated in the field by Standard 
penetration tests (SPT).  These test results are also shown at the appropriate sample depth 
on the boring logs.   
 
All field and laboratory tests were performed in accordance with ASTM test standards.  
 
5. GENERAL SITE AND SUBSURFACE CONDITIONS 
5.1 Site Conditions 
The site of the new proposed Police Station is planned along the south side of West South 
Street in the City of Longview, Texas.  Specifically, the site is bound on the north by South 
Street; on the south by West Luckett Street; on the east by Gum Street; and extends to the 
west end of Pearl Street (located near the north side of the proposed structure).  The 
topography of the site is relatively flat to gently rolling with borehole elevations ranging from 
about El 304.38 (Boring B-12) to about El 310.43 (Boring B-11).  The borehole elevations 
across the building site (Borings B-1 through B-8 range from about El 304.9± (Boring B-1) to 
about El 309.92 (Boring B-3).  The majority of the site of the new structure contains relatively 
dense (mature) woods and thick underbrush.  In addition, a rather significant portion of the 
site along the south side of the proposed building contains relatively dense (mature) woods 
and thick underbrush.  Surface vegetation consists of native grasses and weeds.  A couple of 
relatively small homes / structures are present across the site.  Based on visual observations 
of the existing topography and preliminary grading requirements provided by the Architect, it 
is assumed that relatively minor site grading (cuts and fills of less than about one (1) to three 
(3) feet) will be required to achieve finished grade across the majority of the site.  Isolated 
areas may require additional site grading to facilitate surface water drainage improvements 
and new construction.  Finish floor elevation of the proposed structure is planned at about El 
310.0.  Preliminary grades along the exterior of the building range from about El 306± to El 
310±.  Therefore, it is understood that the perimeter grade beams will be designed and 
constructed as relatively short stemwalls to retain the backfill to allow slab-on-grade floor slab 
construction.  A general layout of the site is shown on the Plan of Borings, Figure 1. 
 
5.2 Subsurface Conditions 
The site of the proposed new Police Station is located in an area underlain by the Queen City 
Sand Formation, as indicated on the Tyler Sheet of the Geologic Atlas of Texas.  The Queen 
City Sand Formation generally consists of light gray to brownish gray, fine to medium grained 
sand, and gray to brown, silty clay, slightly lignitic, containing varying amounts of ironstone 
concretions and ledges.  It should be noted that the dense to very dense grayish brown 
to dark grayish brown silty sand (SM), silty clayey sand (SC) and/or very stiff to hard 
silty clay soils (CL and CH) containing silty very fine sand to silt seams and layers of 
the Queen City Sand Formation are typically considered the bearing strata for relatively 
short drilled shaft foundations within the local area.   
 
Soil formations encountered at the site are shown in detail on the boring logs, Figures 2 
through 23.  The subsurface soil conditions are typical of alluvial deposits.  These soils 
generally consist of surficial non-plastic (PI=0) sandy silt to silty very fine sand (ML-SM); 
underlain by relatively low to highly plastic (CL, CL-CH & CH) silty sandy clay and clay soils; 
underlain by non-plastic (PI=0) to low plasticity silty sand containing varying amounts of clay 
(SM, SM-SC & SC) and clay layers; underlain by the highly plastic (CH) grayish brown to dark 
grayish brown silty clay soils containing varying amounts of silty very fine sand to silt seams 
and layers and/or the non-plastic (PI=0) to low plasticity grayish brown to dark grayish brown 
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silty sand containing varying amounts of clay and clay layers (SM, SM-SC & SC) of the Queen 
City Sand Formation.  The consistency changes horizontally and vertically over rather short 
distances.  Note that depth on the boring logs refers to the depth from the existing grade or 
ground surface present at the time of the investigation.  Boundaries between the various soil 
types are approximate, and the actual transition may be gradual.  Subsurface soil conditions 
encountered at this site can be grouped into major strata as follows.  
 
 
  Approximate Depth to 
 Stratum Bottom of Stratum, ft (1) Soil Description  
 
 I  0.5 – 2  Surficial, non-plastic (PI=0), very 

loose to loose, light brown sandy 
SILT to silty very fine SAND (ML-
SM)   

 
 II   12 – 18  Soft to hard, relatively low to 

highly plastic, reddish brown, 
brown & light gray silty sandy 
CLAY and CLAY containing 
varying amounts of ironstone 
fragments (CL, CL-CH, & CH)  

 
 III  23 – 33  Medium dense to dense, non-

plastic (PI=0) to low plasticity, 
light gray, yellowish brown, brown 
& reddish brown silty fine SAND, 
and silty clayey SAND containing  
varying amounts of clay layers 
(SM, SM-SC, & SC)  

 
 IV-A (2)  27 – 37 (2) Stiff to hard, highly plastic, 

grayish brown to dark grayish 
brown silty CLAY containing 
varying amounts of silty very fine 
sand to silt seams and layers  
(CH) (2)  

 
 IV-B  Below Depth of Borings  Dense to very dense, non-plastic 

(PI=0) to low plasticity, grayish 
brown to dark grayish brown silty 
fine SAND, and silty clayey fine 
SAND containing varying 
amounts of clay layers, and hard 
sandstone/siltstone layers (SM, 
SM-SC, & SC)  

 
 
 (1)  Approximate depth (in feet) to bottom of strata encountered at boring location.   
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 (2)  Strata encountered in Borings B-2, B-3, B-5, B-7, and B-8 only.  Strata was not 
encountered in Borings B-1, B-4, and B-6 (nor the shallow boring (Borings B-9 through 
B-14). 

 
 
Surficial, non-plastic (PI=0), light brown sandy silt to silty very fine sand (ML-SM) “top-soil” is 
present across the site to depths ranging from about 0.5 to 2 feet below existing grade at the 
boring locations.  These surficial sandy silts to silty sands contained about 49 to 65 percent 
fines (silt and clay passing the No. 200 sieve) and are considered very loose to loose in relative 
density at the present time, having Standard penetration test (SPT) blow counts of about 2 
blows for 18 inches of penetration to about 5 blows per foot of penetration.   
 
The surficial sandy silts to silty very fine sands are underlain by relatively low to highly plastic 
(CL, CL-CH, and CH) reddish brown, brown and light gray silty sandy clay and clay soils to 
depths ranging from about 12 to 18 feet below existing grade at the boring locations.  These 
clay soil strata contain varying amounts of ironstone fragments as indicated on the boring 
logs.  The six (6) civil/site (shallow) borings (Borings B-9 through B-14) terminated in this 
strata at depths of about 10 feet below existing grade at the boring locations.  These silty 
sandy clay and clay soils are considered soft to hard in consistency at the present time, having 
Standard penetration test (SPT) blow counts ranging from about 3 to 44 blows per foot of 
penetration.  These silty sandy clay and clay soils exhibited liquid limits ranging from about 
26 to 61, plasticity indices (PI’s) ranging from about 12 to 45, and contained about 43 to 81 
percent fines (silt and clay passing the No. 200 sieve).  In their present moisture content 
(moisture contents ranging from about 2 percentage points below to 6 percentage points 
above (-2% to +6%) their respective plastic limits), these clay soil strata are generally 
considered moderately to highly expansive with future increases in moisture. 
 
The sandy soils of Stratum III consist of a mixture of non-plastic (PI=0) to low plasticity light 
gray, yellowish brown, brown, and reddish brown silty fine sand  to silty clayey fine sand (SM, 
SM-SC, and SC).  These sandy soil strata contained about 13 to 40 percent fines (silt and 
clay passing the No. 200 sieve), and are considered medium dense to dense in relative 
density at the present time, having Standard penetration test (SPT) blow counts ranging from 
about 11 blows per foot of penetration to 50 blows for about 4 inches of penetration.  The low 
plasticity silty clayey fine sands (SC) exhibited liquid limits ranging from about 22 to 26, and 
plasticity indices (PI’s) ranging from about 7 to 9.  
 
The overburden soils are underlain by the Queen City Sand Formation (Strata IV) at depths 
ranging from about 23 to 33 feet blow existing grade at the boring locations.  At this site, a 
relatively thin layer of highly plastic (CH) grayish brown to dark grayish brown silty clay soils 
was encountered in Borings B-2, B-3, B-5, B-7, and B-8 at depths ranging from about 23 to 
33 feet, extending to depths ranging from about 27 to 37 feet below existing grade at the 
boring locations.  These silty clay soils are considered stiff to hard in consistency at the 
present time, having Standard penetration test (SPT) blow counts ranging from about 54 
blows per foot of penetration to 50 blows for about 4 inches of penetration.  These silty clay 
soils exhibited liquid limits ranging from about 59 to 76, plasticity indices (PI’s) ranging from 
about 43 to 49, and contained about 78 to 94 percent fines (silt and clay passing the No. 200 
sieve).  The overburdens soils at Borings B-1, B-4, and B-6, as well as the clay soils discussed 
above are underlain by non-plastic (PI=0) to low plasticity grayish brown to dark grayish brown 
silty fine sand and silty clayey fine sand containing varying amounts of clay layers, and hard 
sandstone/siltstone layers (SM, SM-SC, & SC).  These sandy soil strata contained about 15 
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to 44 percent fines (silt and clay passing the No. 200 sieve), and are considered dense to very 
dense in relative density at the present time, having Standard penetration test (SPT) blow 
counts ranging from about 30 blows per foot of penetration to 50 blows for about 3 inches of 
penetration.  The low plasticity silty clayey fine sands (SC) exhibited liquid limits ranging from 
about 20 to 45, and plasticity indices (PI’s) ranging from about 2 to 24.  
 
5.3 Groundwater Conditions  
At the time of this investigation, groundwater seepage was encountered during the drilling 
operations in Borings B-1 through B-8 at depths ranging from about 18 to 27 feet below 
existing grade, as indicated on the boring logs.  Likewise, water level observations performed 
upon completion of these borings revealed groundwater levels at depths ranging from about 
16 to 21 feet below existing grade at Borings B-1 through B-8, as indicated on the boring logs.  
The shallow borings (Borings B-9 through B-14) were dry and open to their 10-feet drilled 
depths upon completion of the respective borings, as indicated on the boring logs.  It should 
be recognized that groundwater levels will fluctuate with variations in seasonal precipitation 
and surficial runoff.  If construction occurs during or following periods of heavy rainfall, shallow 
groundwater should be anticipated in the form of seepage within the granular soil layers and 
through the cracks, fissures, and fractures within the overburden clay soils.  Future 
construction activities may also alter the surface and subsurface drainage characteristics of 
this site.  Therefore, the depth of groundwater should be verified just prior to construction.  If 
there is a noticeable change from the conditions reported herein, Alliance Geotechnical 
Group, Inc. should be notified immediately to review the effects it may have on the design 
recommendations.  It is not possible to accurately predict the magnitude of subsurface water 
fluctuation that might occur based upon short-term observations.   
 
6. ANALYSES AND GEOTECHNICAL RECOMMENDATIONS   
The recommendations given in this report were prepared exclusively for Brinkley Sargent 
Wiginton Architects, Inc., the City of Longview, Texas, and their design consultants.  The 
information supplied herein is applicable for the design of the previously described 
improvements to be constructed at the location indicated at this site and should not be used 
for any other purpose. 
 
6.1 Soil Movement  
The subsurface exploration revealed the presence of potentially expansive variable alluvial 
silty sandy clay and clay soils in the upper soil profile across this site.  The consistency 
changes horizontally and vertically over rather short distances.  Moderately to highly plastic 
(CL-CH & CH) silty sandy clay and/or clay soils having a moderate to high shrink/swell 
potential were encountered at varying depths across this site.  These highly plastic clay soils 
varied in thickness, as shown on the boring logs.  Swell potential of the subsurface soils was 
estimated based on the physical and engineering properties of the clay soils (present moisture 
condition, Standard penetration test results, and Atterberg limit test results), and the proposed 
site grading requirements.  Specifically, potential vertical rise (PVR) calculations were 
performed using techniques outlined in TxDOT Test Method Tex-124-E, Determining Potential 
Vertical Rise.  It should be noted that these TxDOT PVR calculations are based on empirical 
data and are not always indicative of actual field conditions.  It has been our experience that 
these PVR calculations can under-estimate actual soil swell movements by as much as about 
1.5 to 2.0 times.  The preferred method for estimating potential swell movements utilizes the 
results of one dimensional swell tests performed on the subsurface soils.  However, due to 
the presence of varying amounts of sand, as well as ironstone fragments within the variable 
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alluvial soils at this site, suitable samples for swell testing could not be obtained using Shelby 
tube samplers.   
 
Based on the present moisture condition of the overburden clay soils at the time of our 
investigation (borings drilled in late June to early July, 2019 after above normal periods of 
rainfall), it is estimated that floor slabs placed on the existing soils could be subject to upward 
ground movements of about one (1) to two (2) inches of “active-zone” swell and up to about 
one-quarter (1/4) inch of “deep seated swell”.  These swell studies are indicative of the swell 
potential based on the present moisture condition of the overburden clay soils at the time of 
our investigation.  It should be noted that the borings were drilled in late June to early July, 
2019 after above normal periods of rainfall.  If construction occurs in late winter or spring (after 
the rainy season), lower swell potentials should be anticipated.  However, if construction 
occurs in late summer or fall (after prolonged periods of hot and dry weather conditions), the 
near surface clay soils will become desiccated due to the hot and dry weather conditions.  As 
a result, upward ground movements on the order of about two (2) to four (4) inches of “active-
zone” swell and up to about one-half (1/2) inch of “deep-seated” swell should be anticipated 
at this site.   
 
The assumed “active-zone” swell values are upward soil movements that could occur due to 
seasonal moisture changes and soil swelling within the upper twelve (12) feet.  The “deep-
seated” swell values are upward soil movements that could occur due to moisture changes 
and soil swelling below a typical twelve (12) feet deep “active zone”.   
 
Deep-seated swell could occur due to groundwater fluctuations or free water sources such as 
ponding water conditions, percolation of water in unlined landscaped areas, leaking sprinkler 
lines and/or leaking utility lines that are not detected and repaired in an expedient manner.  
Measures to minimize deep seated swell associated with artificial sources are provided in the 
Appendix of this report.    
 
6.2 Support of Structural Loads  
It is understood that drilled shaft (pier) foundations or shallow (individual and/or continuous) 
spread footings are the preferred foundation systems for support of the proposed structural 
and wall loads.  Ground supported (slab-on-grade) floor slabs are preferred for the first level 
floor slab.  Based on visual observations of the existing topography and preliminary grading 
requirements provided by the Architect, it is assumed that relatively minor site grading (cuts 
and fills of less than about one (1) to three (3) feet) will be required to achieve finished grade 
across the majority of the site.  Isolated areas may require additional site grading to facilitate 
surface water drainage improvements and new construction.  Finish floor elevation of the 
proposed structure is planned at about El 310.0.  Preliminary grades along the exterior of the 
building range from about El 306± to El 310±.  Therefore, it is understood that the perimeter 
grade beams will be designed and constructed as relatively short stemwalls to retain the 
backfill to allow slab-on-grade floor slab construction.   
 
The subsurface exploration revealed the presence of potentially expansive variable alluvial 
silty sandy clay and clay soils in the upper soil profile across this site.  The consistency 
changes horizontally and vertically over rather short distances.  Moderately to highly plastic 
(CL-CH & CH) silty sandy clay and/or clay soils having a moderate to high shrink/swell 
potential were encountered at varying depths across this site.  These highly plastic clay soils 
varied in thickness, as shown on the boring logs.  In addition, these variable alluvial silty sandy 
clay and clay soils are underlain by water bearing sandy soil layers to the surface of the 
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underlying highly plastic (CH) grayish brown to dark grayish brown silty clay soils containing 
varying amounts of silty very fine sand to silt seams and layers and/or the non-plastic (PI=0) 
to low plasticity grayish brown to dark grayish brown silty sand containing varying amounts of 
clay and clay layers (SM, SM-SC & SC) of the Queen City Sand Formation.   
 
As previously mentioned, if construction occurs in late summer or fall (after prolonged periods 
of hot and dry weather conditions) and the subsurface clay soils have become dry and 
desiccated, upward ground movements on the order of about two (2) to four (4) inches within 
the “active zone” and about one-half (1/2) inch of “deep-seated” swell should be anticipated 
at this site.  If construction occurs in late winter or spring and the surficial clay soils have 
become wet due to prolonged periods of rainy weather conditions, lower swell potentials 
should be anticipated.   
 
With proper subgrade preparation, the transfer of structural loads to the substrata at this site 
may be provided by the preferred foundation systems.  Due to the presence of potentially 
expansive variable alluvial silty sandy clay and clay soils in the upper soil profile across this 
site and the presence of rather dense (mature) trees and thick underbrush, subgrade 
preparation procedures will be required as outlined below, Section 6.2.1, Slab-on-Grade 
Subgrade Preparation and Placement of Select Fill to limit differential foundation movements 
and allow slab-on-grade construction.   
 
The large (mature) trees throughout the site present a special design condition in terms of 
differential foundation and/or pavement movements by depleting the available moisture.  
Settlement due to root absorption has been documented in many areas throughout the state.  
Typically, moisture losses due to root absorption occur between depths of about 3 to 15 or 20 
feet.  The radius of influence associated with root absorption is approximately equal to one-
half to three-quarters the mature height of the tree as documented by Dr. Robert Lytton of 
Texas A & M University.  The silty sandy clay soils encountered in the upper soil profile at this 
site were generally moist as a result of the recent rainfall, having moisture contents generally 
ranging from about 2 percentage points below to 6 percentage points above (-2% to +6%) 
their respective plastic limits.   
 
Recommendations regarding the various foundation systems identified above are presented 
in the following sections.  It should be noted that selection of the proposed foundation system 
for use on this project should consider the performance associated with construction of the 
various foundation systems and not just the costs involved.  Additional comments regarding 
the selection of the most suitable foundation system for this project are included below in 
Section 6.2.9, Construction Detailing and Foundation Performance Considerations. 
 
6.2.1 Slab-on-Grade Subgrade Preparation and Select Fill Placement 
Based on visual observations of the existing topography and preliminary grading requirements 
provided by the Architect, it is assumed that relatively minor site grading (cuts and fills of less 
than about one (1) to three (3) feet) will be required to achieve finished grade across the 
majority of the site.  Isolated areas may require additional site grading to facilitate surface 
water drainage improvements and new construction.  Finish floor elevation of the proposed 
structure is planned at about El 310.0.  Preliminary grades along the exterior of the building 
range from about El 306± to El 310±.  Therefore, it is understood that the perimeter grade 
beams will be designed and constructed as relatively short stemwalls to retain the backfill to 
allow slab-on-grade floor slab construction.    
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Due to presence of surficial, non-plastic (PI=0) sandy silt to silty fine sand (ML-SM), underlain 
by variable relatively low to highly plastic (CL, CL-CH & CH) silty sandy clay and clay soils, 
excavation and replacement of the surficial soils with low plasticity, non-expansive select fill 
(clayey sand) should be performed to limit differential foundation movements.  The 
recommendations for subgrade preparation provided below include minimum depths for 
excavation of the clay soils and replacement with low plasticity, non-expansive select fill 
(clayey sand) required to reduce potential upward slab movements within the “active-zone” to 
about one (1) inch.  Specifically, in order to reduce potential upward slab movements within 
the “active-zone” to about one (1) inch and limit differential foundation and/or slab movements, 
excavation and replacement of the surficial soils with low plasticity, non-expansive, select fill 
(clayey sand) should be performed to minimum depths of four (4) feet below existing grade or 
final pad grade, and/or at least two (2) feet below the bottom of the deepest grade 
beams/spread footings, whichever is deeper, as outlined below.  Likewise, in order to reduce 
potential upward slab movements within the “active-zone” to about three-quarters (3/4) of an 
inch or less and limit differential foundation and/or slab movements, excavation and 
replacement of the surficial soils with low plasticity, non-expansive, select fill (clayey sand) 
should be performed to minimum depths of six (6) feet below existing grade or final pad grade, 
and/or at least three (3) feet below the bottom of the deepest grade beams/spread footings, 
whichever is deeper, as outlined below.  
 
If excavation and replacement of the surficial soils with low plasticity, non-expansive, select 
fill (clayey sand) is performed such that eight (8) feet or more of low plasticity, non-expansive, 
select fill (clayey sand) is placed within the building pad, it is recommended that a subsurface 
drainage (french drain) system be installed at the base of the excavation to collect and remove 
water from beneath the building pad.  A system of lateral drains should be installed in order to 
intercept water beneath the building pad.  The purpose of the subsurface drainage system is 
to reduce the potential for collecting excessive water within the select fill building pad, thereby 
causing a “bath tub” effect, resulting in deep seated swell beneath the select fill building pad.  
The subsurface drains shall be sloped to allow gravity drainage to convenient discharge points 
and/or be tied into existing storm drain systems.  The subsurface drainage system may consist 
of a conventional french drain system or a manufactured edge drain system.  If a manufactured 
edge drain system is used, the edge drains shall be installed in accordance with the 
manufacturer’s recommendations.  Due to the significant amounts of fines (silt and clay) present 
within the existing subsurface soils, a suitable needle-punched, non-woven filter fabric such as 
Mirafi 140N, or an approved equal, shall be placed between the free draining granular backfill 
and the existing soils to prevent migration of fines and possible eventual clogging of the drainage 
system.  The extra layer of filter fabric shall be installed in addition to the filter fabric wrapping the 
perforated pipe (conventional french drain system) or the filter fabric provided for the 
manufactured edge drain systems.  This design detail shall be utilized regardless of the type of 
edge drain construction. 
 
The subgrade shall be prepared in accordance with the procedures outlined below.  Clearing, 
grubbing and stripping of brush, organic topsoil and unsuitable materials shall also be 
accomplished in accordance with the procedures outlined below.  
 
1. Remove and waste any surface vegetation, organic topsoil, loose organics, debris, and 

any undesirable materials from the construction area.  The surficial, non-plastic (PI=0) 
light brown sandy silt to silty fine sand (ML-SM) should be removed and stockpiled 
separated for use as topsoil.  All tree stumps and associated roots, if present, shall be 
completely removed to depths of at least four (4) feet below existing grade prior to fill 
placement, or four (4) feet below final grade, whichever is deeper.  If subgrade preparation 
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is performed such that excavation and replacement is performed to depths of about six 
(6) feet below existing grade or final pad grade, whichever is deeper, all tree stumps and 
associated roots, if present, shall also be completely removed to depths of at least six (6) 
feet below existing grade prior to fill placement, or six (6) feet below final grade, whichever 
is deeper.  Tree stumps and root holes shall be filled in compacted lifts in accordance with 
Item 4, below.  Usable topsoil should be stockpiled for later use in landscaping.  Topsoil 
is defined as the surface soil layer containing organic matter and minor plant roots, free of 
debris or other deleterious materials.  As indicated above, the surficial, non-plastic (PI=0) 
light brown sandy silt to silty fine sand (ML-SM) should be stockpiled separated for use as 
topsoil.      

 
 As part of the site preparation, good surface drainage should be initiated at the beginning 

of construction and maintained thereafter to prevent ponding of water in the construction 
pad and fill areas.   

 
2. If it is desired to reduce potential upward slab movements within the “active-zone” 

to about one (1) inch and limit differential foundation and/or slab movements, 
excavate to a minimum depth of four (4) feet below existing grade or final pad grade, 
and/or at least two (2) feet below the bottom of the deepest grade beams/spread 
footings, whichever is deeper.   

 
If it is desired to reduce potential upward slab movements within the “active-zone” 
to about three-quarters (3/4) of an inch or less and limit differential foundation 
and/or slab movements, excavate to a minimum depth of six (6) feet below existing 
grade or final pad grade, and/or at least three (3) feet below the bottom of the 
deepest grade beams/spread footings, whichever is deeper.   

 
The excavation shall extend a minimum of five (5) feet beyond proposed building lines or 
12 inches beyond adjacent sidewalks, whichever is greater.  In addition, the excavation 
shall extend a minimum two (2) feet beyond a 1(H):1(V) slope extending beyond the edges 
of the grade beams/spread footings, if deeper than the building pad excavation (i.e., if the 
excavation is to be performed to depths of at least three (3) feet below the bottom of the 
deepest grade beams/spread footings, then the excavation shall extend a minimum of five 
(5) feet beyond the edges of the grade beams/spread footings).  The excavation and 
subsequent fill placement shall transition (taper) from the bottom of the excavation 
(minimum 5 feet beyond proposed building limits) to the ground surface beyond the 
building area, along at least a 1(H):1(V) slope.  The bottom of the excavation shall be 
placed on a 1% slope so any water that may collect does not pond (excessively) within 
the building foot print.   

 
3. The subgrade soils at the base of the excavation shall be proofrolled prior to fill placement 

to detect any areas of weakness.  Proofrolling shall be performed in accordance with 
Texas Department of Transportation (TxDOT) Standard Specifications for Construction 
and Maintenance of Highways, Streets and Bridges, 2014 Edition, Item 216, Proofrolling.  
As a minimum, the subgrade soils should be proofrolled using a fully loaded dump truck 
to detect any areas of weakness.  The proofrolling operations should be observed by an 
experienced Alliance Geotechnical Group, Inc. geotechnical engineer or geotechnician.  
Any soft or compressible areas detected by Alliance Geotechnical Group, Inc. field 
personnel during proofrolling shall be undercut until firm material is exposed.  Low areas 
resulting from undercutting shall be filled in compacted lifts in accordance with Item 4, 
below.  It cannot be overemphasized that the proofrolling is imperative to assure that a 
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firm subgrade is present prior to fill placement.  It is also imperative that a firm subgrade 
be provided and maintained during construction.  

 
4. After proofrolling, scarify the exposed subgrade to a depth of eight (8) inches, adjust the 

moisture content and recompact to within the limits indicated below.  Sandy soils having 
a plasticity index (PI) of 15 or less shall be compacted to a minimum of 95% of the 
maximum dry density value defined by ASTM D698 (standard Proctor), at a moisture 
content within three percentage points (+3%) of the optimum moisture value.  Sandy clay 
soils having a plasticity index (PI) between 16 and 25 shall be compacted to a minimum 
of 95% of the maximum dry density value defined by ASTM D698 (standard Proctor), at a 
moisture content ranging from one percentage point below to five percentage points above 
the optimum moisture value (-1% to +5%).  Clay soils having a plasticity index (PI) of 26 
or more shall be compacted to between 95% and 100% of the maximum dry density value 
defined by ASTM D698 (standard Proctor), at a moisture content ranging from one to six 
percentage points above the optimum moisture value (+1% to +6%).  Overcompaction 
shall not be allowed.  The recommended moisture content at the time of compaction and 
the density limits are listed below based on the plasticity index (PI) of the respective 
subgrade and/or fill soils.  

 
 Plasticity  Moisture Content Range  Percent Maximum  
 Index (PI) at Time of Compaction (%)  Dry Density (%) *  
 
 < 15  +3%  95% +  
 16 to 25  -1% to +5%  95% + 
 > 26  +1% to +6%  95% to 100%  
 

*  Percent of the maximum density defined by ASTM D698 (standard Proctor). 
 
5. Fill to final pad grade using low plasticity, non-expansive select fill (clayey sand).  All select 

fill soils placed within the building pad shall consist of homogeneous soils free of organic 
matter or rock fragments larger than 2 inches in any dimension, and possessing a plasticity 
index (PI) between 5 and 15, with a liquid limit of 35 or less, and contain a maximum of 45 
percent passing the No. 200 sieve (silt and clay).   

 
 All select fill soils shall be placed in properly benched horizontal lifts not exceeding eight 

(8) inches in thickness and compacted in accordance with the moisture content and 
density requirements indicated above in Item 4.  The first lift of select fill shall be placed 
and compacted within 48 hours of satisfactory compaction of the underlying soils at the 
base of the excavation.  Likewise, subsequent lifts of select fill shall be placed and 
compacted within 48 hours of satisfactory compaction of the previous lift of fill.   

 
 If it is desired to reduce potential upward slab movements within the “active-zone” 

to about one (1) inch and limit differential foundation and/or slab movements, a 
minimum of four (4) feet of compacted select fill shall be provided below the slab-
on-grade floor slabs and/or at least two (2) feet below the bottom of the deepest 
grade beams/spread footings, whichever is deeper.  

 
 If it is desired to reduce potential upward slab movements within the “active-zone” 

to about three-quarters (3/4) of an inch or less and limit differential foundation 
and/or slab movements, a minimum of six (6) feet of compacted select fill shall be 
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provided below the slab-on-grade floor slabs and/or at least three (3) feet below the 
bottom of the deepest grade beams/spread footings, whichever is deeper.  

 
If shallow fills are required along sideslopes, the sideslopes shall be properly benched 
prior to fill placement to allow placement of fill soils in horizontal compacted lifts.  
Horizontal benches must be sufficiently wide to accommodate both the construction 
equipment and to allow for the related placement and compaction operations.  Placement 
of fill soils in sloped lifts shall not be allowed, regardless of fill depths.  Where cuts are 
required along existing sideslopes, the slopes should be compacted after excavation to 
final grade to tighten the surficial soils loosened during excavation operations. 

 
 The upper twelve (12) inches of fill adjacent to the building (both paved and/or 

unpaved areas) should consist of compacted on-site silty sandy clay or clay soils 
to minimize water infiltration into the select fill.  These silty sandy clay fill soils shall 
be placed and compacted after the structure floor slabs have been poured.  The 
purpose of providing the higher plasticity subgrade soils after the structure floor 
slabs have been poured is to eliminate contamination of the low plasticity, non-
expansive select fill sols with the higher plasticity silty sandy clay and/or clay soils 
beneath the building slabs.    

 
6. Conduct in-place (nuclear) density tests (ASTM D6938) at the rate of at least one test per 

1,000 square yards for each lift or a minimum of three (3) tests per construction area for 
each lift of material placed, whichever is greater.   

 
7. Perform laboratory classification tests (Atterberg limits (PI’s) and percent fines passing the 

No. 200 sieve) on all select fill (clayey sand) placed in the building pad at the rate of at least 
one (1) test for each lift of material placed.  

 
8. The moisture content within the completed pad shall be maintained until the slab is 

constructed.  Water should not be allowed to pond in any beam excavation.  Prior to 
concrete placement, it should be verified that all beams are founded in firm, compact soils.   

 
9. The utility plan should be reviewed to verify that no utility line excavations extend within 

the zone of influence of any footing (within a 1(H):1(V) slope extending below the edge of 
the footing).  Utility service line excavations extending beneath and/or perpendicular to 
any footing should be backfilled and compacted in accordance with Item 4, above.   

 
10. Backfill above the spread footings shall consist of low plasticity select fill (clayey sand), 

meeting the select fill requirements listed in Item 5, above.  All backfill shall be placed in 
maximum eight (8) inch lifts and compacted to within the limits indicated above, Item 4.  
Compaction above the spread footings shall be achieved using hand compaction 
equipment.   

 
11 Backfill adjacent to the spread footings shall consist of low plasticity select fill (clayey 

sand), meeting the select fill requirements listed in Item 5, above.  After the footings have 
achieved their concrete design strength, all backfill shall be placed in maximum eight (8) 
inch lifts and compacted to within the limits indicated above, Item 4.  Hand compaction 
equipment will be required to achieve compaction levels adjacent to the new footings, as 
specified herein.  
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6.2.2 Drilled Shaft Foundation Design Parameters  
Foundation support of the proposed structure may be provided by means of drilled straight 
shaft (pier) foundations founded in the stiff to hard grayish brown to dark grayish brown silty 
clay containing varying amounts of silty very fine sand to silt seams and layers (CH) and/or 
dense to very dense grayish brown to dark grayish brown silty fine sand and silty clayey fine 
sand containing varying amounts of clay layers, and hard sandstone/siltstone layers (SM, SM-
SC, & SC) stratum of the Queen City Sand Formation, encountered at depths ranging from 
about 23 to 33 feet below existing grade at the boring locations.   
 
Due to the presence of rather deep, variable alluvial silty sandy clay and clay soils underlain 
by water bearing, non-plastic (PI=0) to low plasticity silty fine sand to silty clayey fine sand, 
drilled shaft installations will likely require the use of temporary casings to seal out 
groundwater and/or caving soils.  In addition, due to the presence of granular silty fine sand 
and/or silty clayey sand bearing stratum, it will likely be difficult to seal out groundwater during 
concrete placement operations.  As a result, drilling slurry and underwater placement of 
concrete will likely be required.  Specifically, temporary casings are anticipated to seal out 
groundwater and/or caving soils above the bearing strata.  The temporary casings shall be 
seated a minimum of one (1) foot into the specified bearing stratum, encountered at depths 
ranging from about 23 to 33 feet below existing grade at the boring locations.  Slurry drilling 
methods are then anticipated to complete the excavations to the required shaft penetrations 
into the bearing stratum, and allow underwater concrete placement operations.  
 
Placement of concrete in pier holes containing more than three (3) inches of groundwater at 
the bottom should not be allowed without using underwater concrete placement procedures.  
The contractor should be prepared on-site to perform underwater concrete placement.  
Underwater concrete placement should be performed using a tremie and pumping the 
concrete from the bottom of the pier hole up to the surface without segregation of the 
aggregate and contamination.  The contractor should be required to submit a plan for 
underwater concrete placement to be approved prior to pier installations.   
 
Recommendations regarding the design and construction of (cased) straight shaft foundations 
are provided below.  
 
Description of Bearing Stratum: Stiff to hard grayish brown to dark grayish brown silty 

clay containing varying amounts of silty very fine sand 
to silt seams and layers (CH) and/or dense to very dense 
grayish brown to dark grayish brown silty fine sand and 
silty clayey fine sand containing varying amounts of clay 
layers, and hard sandstone/siltstone layers (SM, SM-
SC, & SC).  

 
Depth to Bearing Stratum: Approximately 23 to 33 feet below existing grade at the 

boring locations.   
 
Minimum Shaft Penetration  
Into Bearing Stratum: Drilled shaft penetrations into the specified bearing 

stratum shall be a minimum of ten (10) feet.  All drilled 
shaft penetrations into the specified bearing 
stratum shall be measured from the bottom of the 
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temporary casing, seated below the surface of the 
specified bearing stratum.   

 
Minimum Shaft Diameter: Minimum 24-inch (2-feet) diameter drilled shaft 

foundations should be provided for this project to aid in 
the successful installation of the foundation elements.  
The minimum drilled shaft diameter recommended 
above shall be used to provide adequate clearance for 
concrete placement operations using a tremie and 
pumping the concrete from the bottom of the drilled shaft 
excavation up to the surface without segregation of the 
aggregate, as discussed below. 

 
Allowable End Bearing: 7,000 pounds per square foot (psf) for minimum ten (10) 

feet shaft penetrations into specified bearing stratum 
indicated above.   

 
Allowable Skin Friction –  
Compression Loads: 1,200 pounds per square foot (psf) for that portion of 

shaft in direct contact with the specified bearing stratum 
for minimum shaft penetrations indicated above.  
Neglect upper three (3) feet of penetration for skin 
friction load transfer.  

 
 NOTE:  For structural tension loads, the allowable skin 

friction is 50% of the value indicated above.  For 
resistance of uplift forces caused by soil swelling, the 
allowable skin friction is 75% of the value indicated 
above.  Neglect upper three (3) feet of penetration for 
skin friction load transfer.  

 
Allowable Lateral  
(Passive) Resistance: 50 pounds per square foot (psf) per foot of depth for that 

portion of the shaft in direct contact with the upper soil 
layers.  Lateral resistance should be determined based 
on the projected area of shaft.  A maximum value of 
1,000 psf should not be exceeded in the soil layers.  
Passive resistance should be neglected along the upper 
five (5) feet of the drilled shafts.  

 
 Drilled shaft penetrations in excess of three (3) feet into 

the specified bearing stratum may utilize a passive 
resistance of 750 psf per foot of depth for that portion of 
the shaft in direct contact with the specified bearing 
stratum.  A maximum value of 3,000 psf should not be 
exceeded.  Passive resistance should be neglected 
along the upper three (3) feet of penetration into the 
specified bearing stratum.  Only that portion of the shaft 
penetration in excess of three (3) feet into the specified 
bearing stratum may utilize this higher lateral resistance 
value.  
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 Due to the requirement that the drilled shafts be 
socketed a minimum of ten (10) feet into the specified 
bearing stratum for axial support, the bottom of the 
drilled shafts will be fixed and will not be free to deflect 
laterally.  It should therefore be assumed that the point 
of counter flexure is two (2) feet below the surface of the 
specified bearing stratum.  If calculations indicate that 
the lateral forces on the pier shafts are resisted entirely 
by the overburden soil strata (above the specified 
bearing stratum), the point of counter flexure can be 
assumed to be located at the depth at which all lateral 
forces are resisted. 

 
Temporary Casing Requirements: All drilled shaft installations will likely require the use of 

temporary casing in an effort to seal out groundwater 
and/or caving soils during drilled shaft installations.  All 
casings should be seated a minimum of one (1) foot 
below the surface of the specified bearing stratum.  All 
drilled shaft penetrations should be measured from 
the bottom of the casing.  That portion of the bearing 
stratum through which the casing is set should not 
be counted on for the required shaft penetrations 
during field installations.  Temporary casings should 
not be rotated during extractions.   

 
 It will likely be difficult to seal out groundwater during 

concrete placement operations due to the presence of 
silty sand (SM) and/or silty clayey sand (SC) bearing 
stratum.  As a result, underwater placement of concrete 
will likely be required.  Specifically, temporary casings 
are anticipated to seal out groundwater and/or caving 
soils above the bearing stratum.  The temporary casings 
shall be seated a minimum of one (1) foot into the 
specified bearing strata, encountered at depths ranging 
from about 23 to 33 feet below existing grade at the 
boring locations.  Slurry drilling methods are then 
anticipated to complete the excavations to the required 
shaft penetrations into the bearing stratum, and allow 
underwater concrete placement operations.   

 
 Placement of concrete in pier holes containing more 

than three (3) inches of groundwater at the bottom 
should not be allowed without using underwater 
concrete placement procedures.  The contractor shall 
be prepared on-site to perform underwater concrete 
placement.  Underwater concrete placement should 
be performed using a tremie and pumping the 
concrete from the bottom of the pier hole up to the 
surface without segregation of the aggregate and 
contamination.  The contractor should be required to 
submit a plan for underwater concrete placement to be 
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approved prior to pier installations.  As part of the 
approval process, the contractor should be able to 
adequately demonstrate that the bottom of the pier holes 
are reasonably clean and that the tremie is at the bottom 
of the pier hole prior to concrete placement. 

 
 
Note: Depth in feet measured from existing grade.  Actual pier depths during construction 
will depend upon depth of fill required in the construction area and design penetrations into 
bearing stratum.  The allowable end bearing and skin friction values indicated above include 
a factor of safety of 3.0.  Properly installed drilled shaft foundations should be subject to total 
settlements of less than one (1) inch and differential settlements on the order of about one-
half (1/2) of an inch.  These foundation settlements are anticipated to occur as the foundations 
are loaded.  Therefore, suitable expansion joints should be provided along any exterior 
masonry walls to control cracking associated with slight differential foundation movements.   
 
6.2.2.1 Drilled Shaft Foundation Design and Construction Criteria 
1. All drilled shafts shall be reinforced for their full depth with a minimum of one-half percent 

reinforcing steel.  Reinforcement quantity should be provided to resist tensile uplift forces 
generated by expansive (swelling) clay soils based on soil adhesion of 1,500 psf over the 
upper ten (10) feet of pier shaft (this assumes subgrade preparation procedures are 
performed in strict accordance with the recommendations outlined above in Section 6.2.1, 
Slab-on-Grade Subgrade Preparation and Select Fill Placement, in order to reduce 
potential upward slab movements within the “active zone” to about one (1) inch).  If 
structurally supported floor slabs are utilized, reinforcement quantity should be 
provided to resist tensile uplift forces generated by expansive (swelling) clay soils 
based on soil adhesion of 2,500 psf over the upper ten (10) feet of pier shaft.   

 
2. If cluster drilled shafts are used, where the clear spacing between shafts will be less than 

3-shaft diameters (3D), a reduction factor should be applied to allowable skin friction and 
lateral loading for the determination of required shaft penetrations.  For drilled shafts with 
a clear spacing of zero (shafts touching), a reduction factor of 50% should be used.  For 
a clear spacing of 3D, where D is the diameter of the largest adjacent drilled shaft, no 
reduction is necessary.  A straight-line interpolated reduction should be used where the 
clear spacing is between zero and 3D.    

 
3. Detailed observation of drilled shaft construction should be performed by a qualified 

Alliance Geotechnical Group, Inc. engineer to assure that drilled shafts are founded in the 
specified bearing stratum, that proper casing procedures are used, and/or drilling slurry is 
used, that the required shaft penetrations into the bearing stratum are achieved, that a 
sufficient head of concrete is maintained within the casing at all times during casing 
extractions, that the casing is not rotated during extractions and that all drilled shaft 
excavations are properly cleaned and reasonably dry prior to concrete placement.  Care 
should be taken during casing installations to minimize caving and loosening of the 
supporting soils along the drilled shaft.  

 
4. For any given drilled shaft excavation; drilling, placement of steel, and concreting shall be 

completed within the same workday, and within a 6-hour period in order to prevent 
deterioration of the bearing surfaces.  The drilling of individual shafts should be excavated 
in a continuous operation and concrete placed as soon as practical after completion of the 
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drilling.  No shaft should be left open for more than six (6) hours.  All drilled shafts will 
likely require the use of temporary casings in an effort to seal out groundwater and/or 
caving soils during drilled shaft installations.  That portion of the bearing stratum, through 
which the casing is set, should not be counted upon for skin friction load transfer.  All 
cased drilled (straight) shafts should penetrate the specified bearing stratum a minimum 
of ten (10) feet below the bottom of the casing, seated below the surface of the 
specified bearing stratum.  All specified drilled shaft penetrations into the specified bearing 
stratum should be measured from the bottom of the casing, if seated into the bearing 
stratum.  Placement of concrete in drilled shafts containing more than three (3) inches of 
groundwater at the bottom should not be allowed without using underwater concrete 
placement procedures.   

 
5. All “dry” drilled shafts shall be concreted as soon as practical after completion of the 

drilling.  If even slight groundwater seepage is encountered, the drilled shafts shall be 
concreted immediately upon completion of the required penetrations into the bearing 
stratum and placement of the reinforcing steel.  Similarly, if temporary casings are used in 
an effort to seal out groundwater and/or caving soils during drilled shaft installations and/or 
drilling slurry methods are used to complete the excavation, the drilled shafts shall be 
concreted immediately upon completion of the required penetrations into the specified 
bearing stratum and placement of the reinforcing steel.   

 
 Due to the potential need for temporary casings at this site, and in order to achieve 

adhesion between the drilled shaft and the specified bearing stratum, fluid concrete having 
a slump of six (6) to eight (8) inches shall be used.  A concrete mix design shall be used 
that will provide the designed concrete strength using a nine (9) inch slump (to provide a 
reasonable tolerance during construction).  All concrete should be placed using a tremie 
and pumping the concrete from the bottom of the drilled shaft excavation up to the surface 
without segregation of the aggregate.  The installation of these drilled shafts should be 
inspected to verify proper procedures are used.  

 
6. A mandatory Pre-Installation meeting shall be held a minimum of one (1) week prior to 

planned drilling operations.  The Pre-Installation meeting shall be attended by the 
Engineer, Structural Engineer, Geotechnical Engineer, General Contractor, Drilling 
Subcontractor, and any other subcontractors associated with the installation of the drilling 
shaft foundations.  The intent of this meeting is to ensure any and all issues regarding the 
installation of the drilled shaft foundations have been discussed and addressed prior to 
the drilling and installation operations.     

 
 
Closely spaced vertical control joints should be provided along any exterior masonry walls to 
control cracking associated with slight differential foundation settlements.  
 
As stated above, it will likely be difficult to seal out groundwater during concrete placement 
operations due to the presence of silty sand and/or silty clayey sand bearing stratum.  As a 
result, drilling slurry and underwater placement of concrete will likely be required.  Specifically, 
temporary casings are anticipated to seal out groundwater and/or caving soils above the 
bearing stratum.  The temporary casings shall be seated a minimum of one (1) foot into the 
specified bearing stratum, encountered at depths ranging from about 23 to 33 feet below 
existing grade at the boring locations.  Slurry drilling methods are then anticipated to complete 
the excavations to the required shaft penetrations into the bearing stratum, and allow 
underwater concrete placement operations.  Placement of concrete in shaft holes containing 
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more than three (3) inches of groundwater at the bottom should not be allowed without using 
underwater concrete placement procedures.  The contractor should be prepared on-site to 
use drilling slurry and perform underwater concrete placement.  Underwater concrete 
placement should be performed using a tremie and pumping the concrete from the bottom of 
the drilled shaft excavation up to the surface without segregation of the aggregate and 
contamination.  The contractor should be required to submit a plan for using drilling slurry and 
underwater concrete placement procedures to be approved prior to drilled shaft installations.  
As part of the approval process, the contractor should be able to adequately demonstrate that 
the bottoms of the drilled shaft excavations are reasonably clean and that the tremie is at the 
bottom of the shaft excavation prior to concrete placement. 
 
6.2.3 Shallow Spread Footings  
Shallow (individual and/or continuous) spread footings may be considered for foundation 
support of the proposed structural and wall loads.  Interior floor slabs may consist of typical 
ground supported (slab-on-grade) floor slabs.  Recommendations concerning the design and 
construction of shallow spread footings are provided below.  The recommendations provided 
below assume subgrade preparation is performed in strict accordance as outlined above in 
Section 6.2.1, Slab-on-Grade Subgrade Preparation and Select Fill Placement, in order to 
limit differential foundation movements and reduce the potential upward soil movements 
(PVR) to less than one (1) in preparation for slab-on-grade construction.    
 
 
Founding Depth 
Interior Column Footings: Minimum 24 inches below final pad grade or 

lowest adjacent grade, whichever is deeper.  
 
Interior Wall Footings: Minimum 18 inches below final pad grade or 

lowest adjacent grade, whichever is deeper.  
 
Exterior Wall &  
 Column Footings:  Minimum 30 inches below final pad grade or 

lowest adjacent grade, whichever is deeper. 
 
 
Bearing Capacity 
Interior & Exterior  
 Column Footings: 2,500 pounds per square foot (psf) 
  (minimum width = 36 inches)  
 
Interior Wall Footings: 2,500 pounds per square foot (psf) 
  (minimum width = 18 inches)  
 
Exterior Wall Footings:  2,500 pounds per square foot (psf) 
  (minimum width = 24 inches)  
 
 
In order to limit post construction ground movements, it is recommended that all 
footings be concreted within 24 hours after excavation.  The purpose of placing the 
concrete within 24 hours after excavation is to prevent desiccation (and disturbance) 
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of the underlying soils during construction, resulting in reduced bearing capacity 
and/or excessive settlements).  
 
All footings not subjected to lateral and/or eccentric loading should possess sufficient rigidity 
to impose a uniform contact pressure on the substrata.  It should be noted that footings 
subjected to lateral and/or eccentric loading will not impose a uniform contact bearing 
pressure on the substrata.  The maximum allowable bearing capacities indicated above shall 
not be exceeded at any point under the footings.  These (net) allowable bearing capacities 
assume total foundation settlements of less than 1.0 inch and differential settlements of less 
than 0.5 inch.  Settlements can be reduced by widening the footings and reducing the actual 
bearing pressure beneath the footings.  Actual settlements will vary linearly with bearing 
pressure.  If the above recommended bearing pressure is reduced by 50%, settlements should 
be on the order of one-half inch.  However, reducing the actual bearing pressure also reduces 
the restraining pressure being applied on the clay soils, thus increasing the swell potential.     
 
If the footings must be designed for lateral resistance, the footings should be concreted for 
their full depth to assure direct contact with the adjacent soils.  Forms shall not be allowed for 
forming the sides of the concrete footings.  The footings may be designed for an allowable 
passive (lateral) resistance of 200 psf per foot of footing depth.  A friction factor of 0.35 may 
be used to resist sliding.   
 
No utility excavation should extend within the zone of influence of any footing (within a 
1(H):1(V) slope extending below the edge of the footing) unless it is verified that the 
compaction level and bearing capacity of the fill soils are adequate to support the foundation 
load.  If footings are founded in or in close proximity to undercompacted excavation backfill, 
excessive settlements could occur.   
 
All footing excavations and installations should be inspected by an experienced 
Alliance Geotechnical Group, Inc. geotechnical engineer to verify that the footings are 
installed at the proper depth, in firm compact soils, and that the footing excavations 
are clean, properly sized, and dry prior to concrete placement.   
 
Closely spaced vertical control joints should be provided along any exterior masonry walls to 
control cracking associated with slight differential foundation movements.   
 
6.2.3.1 Subgrade Preparation Procedures to Increase Allowable Bearing Capacity of 
Shallow Spread Footings  
With additional subgrade preparation below the spread footings, the maximum allowable 
bearing capacity indicated above in Section 6.2.3, Shallow Spread Footings, may be 
increased.  Specifically, if the compaction levels of the select fill soils beneath the footings is 
increased and the depth of subgrade preparation beneath the spread footings is increased to 
a minimum depth of four (4) feet below the bottom of the footings in lieu of the minimum two 
(2) feet below the bottom of the footings as indicated above in Section 6.2.1, Slab-on-Grade 
Subgrade Preparation and Select Fill Placement, the shallow spread footings could be 
designed using an allowable bearing capacity of about 4,500 psf.  It should be realized that 
the four (4) feet depth of subgrade preparation beneath the spread footings indicated above 
assumes total foundation settlements of less than 1.0 inch and differential settlements of less 
than 0.5 inch.    
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In order to increase the allowable bearing capacity to 4,500 psf for the shallow spread footings, 
constructed at the depths indicated above in Section 6.2.1, Shallow Spread Footings, 
excavate to minimum depths of four (4) feet below the bottom of the spread footings.  The 
excavations shall extend a minimum of five (5) feet beyond the edges of the spread footings.   
 
After excavation to the required grade, probings should be made by an experienced Alliance 
Geotechnical Group, Inc. engineer or geotechnician (under the direction of an experienced 
engineer) to detect any areas of weakness and verify required bearing capacity.  Any soft or 
compressible areas detected by Alliance Geotechnical Group, Inc. field personnel during the 
probing operations shall be undercut until firm material is exposed.  Low areas resulting from 
undercutting shall be filled in compacted lifts as indicated below.  It cannot be overemphasized 
that the probings are imperative to assure that a firm subgrade is present prior to concrete 
placement. 
 
After probings have been completed, as indicated above, the upper six (6) inches of subgrade 
soils at the base of the excavation should be recompacted to a minimum of 98% of the 
maximum dry density value defined by ASTM D698 (standard Proctor), at a moisture content 
ranging from optimum to four percentage points above the optimum moisture value (Opt. to 
+4%).  Fill to an elevation corresponding to about four (4) inches below final grade using low 
plasticity, non-expansive select fill (clayey sand), as defined above in Section 6.2.2, Subgrade 
Preparation and Select Fill Placement.  However, all select fill soils placed below the 
spread footings shall be compacted to a minimum of 98% of the maximum dry density 
value defined by ASTM D698 (standard Proctor), at a moisture content ranging from 
optimum to four percentage points above the optimum moisture value (Opt. to +4%).   
 
A minimum 4-inch thick concrete mud slab shall be placed above the compacted subgrade 
soils.  This lean concrete mud slab should have a minimum 28-day compressive strength of 
2,000 psi and should extend a minimum of one (1) foot beyond the edge of the spread footings.  
The concrete mud slab shall be placed within 24 hours after satisfactory compaction of the 
subgrade is achieved.  If concrete placement operations (construction of the individual spread 
footings) are performed within 24 hours after satisfactory compaction of the underlying soils 
at the base of the foundation excavations, the concrete mud slabs may be omitted 
 
If the footings must be designed for lateral resistance, after the footings have achieved their 
concrete design strength, compaction of the backfill soils adjacent to the footings should be 
performed to a minimum of 98% of the maximum dry density value defined by ASTM D698 
(standard Proctor), at a moisture content ranging from optimum to four percentage points 
above the optimum moisture value (Opt. to +4%).  Hand compaction equipment will be 
required to achieve compaction levels adjacent to the new footings, as specified herein. 
 
6.2.3.2 Deep Individual Spread Footings  
Individual spread footings, constructed at depths of nine (9) feet below existing grade may 
also be considered for support of the heavy column loads.  In order to limit post construction 
ground movements, it is recommended that the spread footings be constructed on minimum 
4-inch thick concrete mud slabs.  The purpose of the concrete mud slabs will be to provide a 
stable working platform and to prevent desiccation (and disturbance) of the underlying sandy 
soils during construction and to inhibit moisture penetration beneath the foundation after 
construction.  The concrete mud slabs shall have a minimum 28-day compressive strength of 
2,000 pounds per square inch (psi) and should be poured within 24 hours after satisfactory 
compaction of the underlying soils at the base of the foundation excavations.  If concrete 
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placement operations (construction of the individual spread footings) are performed within 24 
hours after satisfactory compaction of the underlying soils at the base of the foundation 
excavations, the concrete mud slabs may be omitted.  
 
Individual spread footings constructed at minimum depths of nine (9) feet below existing grade 
may be designed using a maximum allowable bearing capacity of 5,000 pounds per square 
foot (psf).  The maximum allowable bearing capacity indicated above assumes subgrade 
preparation and placement of concrete mud slabs is performed in strict accordance as outlined 
below.  The maximum allowable bearing capacity indicated above shall not be exceeded at 
any point under the footing.  This allowable bearing capacity includes a factor of safety of at 
least 3.0.  This (net) allowable bearing capacity assumes foundation settlements of about 1.0 
inch or less.  Settlements can be reduced by widening the footings and reducing the actual 
bearing pressure beneath the footings.  Actual settlements will vary linearly with bearing 
pressure.  If the above recommended bearing pressure is reduced by 50%, settlements should 
be on the order of one-half inch.  This value assumes that the subgrade is prepared in strict 
accordance with the recommendations outlined below.  
 
6.2.3.2.1 Preparation of Deep Spread Footings and Placement of Concrete Mud Slabs  
In order to limit post construction foundation movements, it is recommended that the deep 
individual spread footings be constructed on minimum 4-inch thick concrete mud slabs.  The 
purpose of the concrete mud slabs will be to provide a stable working platform and to prevent 
desiccation (and disturbance) of the underlying subgrade soils during construction and to 
inhibit moisture penetration beneath the foundation after construction.  As indicated above, if 
concrete placement operations (construction of the individual spread footings) are performed 
within 24 hours after satisfactory compaction of the underlying soils at the base of the 
foundation excavations, the concrete mud slabs may be omitted. 
 
All excavations and foundation installations should be inspected by an experienced Alliance 
Geotechnical Group, Inc. engineer or geotechnician to verify that all foundations are installed 
at the proper depth in firm, compact soils and that the excavations are clean, properly sized, 
and dry prior to concrete placement.   
 
1. The contractor shall completely remove any surface vegetation, topsoil, loose organics or 

debris and waste.  Usable topsoil should be stockpiled for later use in landscaping.  Topsoil 
is defined as the surface soil layer containing organic matter and minor plant roots, free of 
debris or other deleterious materials.  

 
 As part of the site preparation, good surface drainage should be initiated at the beginning 

of construction and maintained thereafter to prevent ponding of water in the foundation 
excavations and fill areas.   

 
2. Excavate to an elevation corresponding to at least four (4) inches below the bottom of the 

individual spread footings.  Excavation should extend a minimum of three (3) feet beyond 
the edge of the spread footings.  

 
3. After excavation to the required grade, probings should be made by an experienced 

Alliance Geotechnical Group, Inc. engineer or geotechnician (under the direction of an 
experienced engineer) to detect any areas of weakness and verify required bearing 
capacity.  Any soft or compressible areas detected by Alliance Geotechnical Group, Inc. 
field personnel during the probing operations shall be undercut until firm material is 
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exposed.  Low areas resulting from undercutting shall be filled in compacted lifts in 
accordance with Item 4, below.  It cannot be overemphasized that the probings are 
imperative to assure that a firm subgrade is present prior to concrete placement.   

 
4. After probings have been completed, as indicated above in Item 3, the upper six (6) inches 

of subgrade soils at the base of the excavation should be recompacted to a minimum of 
98% standard Proctor density (ASTM D698).  Sandy soils having a plasticity index (PI) of 
15 or less shall be compacted at a moisture content within three percentage points of the 
optimum moisture value (+3%).  Sandy soils having a plasticity index (PI) between 16 and 
25 shall be compacted at a moisture content ranging from one percent below to five 
percentage points above the optimum moisture value (-1% to +5%).  Clay soils having a 
plasticity index (PI) of 26 or greater shall be compacted at a moisture content ranging from 
one to six percentage points above the optimum moisture value (+1% to +6%).  The 
recommended moisture content at the time of compaction are listed below based on the 
plasticity index (PI) of the respective subgrade soils. 

 
 
 Plasticity  Moisture Content Range  
 Index (PI) at Time of Compaction (%)  
 
 < 15  +3% 
 16 to 25  -1% to +5% 
 > 26  +1% to +6% 
 
5. A minimum 4-inch thick concrete mud slab shall be placed above the compacted subgrade 

soils.  This lean concrete mud slab should have a minimum 28-day compressive strength 
of 2,000 psi and should extend a minimum of one (1) foot beyond the edge of the individual 
spread footings.  The concrete mud slab shall be placed within 24 hours after satisfactory 
compaction of the subgrade is achieved.  If concrete placement operations (construction 
of the individual spread footings) are performed within 24 hours after satisfactory 
compaction of the underlying soils at the base of the foundation excavations, the concrete 
mud slabs may be omitted. 

 
Backfill above the spread footings shall consist of low plasticity select fill (clayey sand), 
meeting the select fill requirements listed in Item 5, above in Section 6.2.1, Slab-on-Grade 
Subgrade Preparation and Placement of Select Fill.   All backfill shall be placed in maximum 
eight (8) inch lifts and compacted to within the limits indicated above, in Section 6.2.1, Slab-
on-Grade Subgrade Preparation and Placement of Select Fill.   Compaction above the spread 
footings shall be achieved using hand compaction equipment 
 
If the footings must be designed for lateral resistance, after the footings have achieved their 
concrete design strength, compaction of the backfill soils adjacent to the footings should be 
performed to a minimum of 98% of the maximum dry density value defined by ASTM D698 
(standard Proctor), at a moisture content ranging from optimum to four percentage points 
above the optimum moisture value (Opt. to +4%).  Hand compaction equipment will be 
required to achieve compaction levels adjacent to the new footings, as specified herein 
 
6.2.3.3 Slab-on-Grade Floor Slab  
Site preparation and select fill placement in strict accordance with the recommendations 
provided herein should permit the use of slab-on-grade floor slabs.  Soil possessing excessive 
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plasticity shall be excluded from placement in the fill zone.  Box outs or similar techniques 
should be provided to separate the slab-on-grade floor slab from the interior foundation 
system (shallow spread footings / straight shaft piers).   
 
Specifications for subgrade preparation and placement of select fill required to reduce post-
construction slab movements to more tolerable levels are provided above in Section 6.2.1, 
Slab-on-Grade Subgrade Preparation and Placement of Select Fill.  All fill placed within the 
building area shall be selected, placed and verified in accordance with these specifications.   
 
It is recommended that a minimum 4-inch thickness of cushion sand be utilized beneath the 
reinforced concrete floor slabs.  This cushion (leveling) sand layer shall consist of clean bank 
run sand, free of excessive fines.  A suitable polyethylene moisture (vapor) barrier should be 
provided beneath all ground supported slabs.  This design detail is of particular importance in 
areas where the slab will be painted or covered with wood, tile or linoleum or if products stored 
on the floor are sensitive to moisture.  The polyethylene sheeting should be overlapped a 
minimum of 6 inches and properly sealed to provide airtight joints.  In addition, all penetrations 
and/or repair splices should be properly sealed to provide airtight joints.  Penetrations (punch 
holes) of the polyethylene sheeting to reduce bleedwater rise during construction and allow 
the slab to set quicker should be strictly prohibited.  It is recommended that minimum 6-mil 
thick polyethylene sheets be used.  Thicker polyethylene sheets may be used to resist 
puncturing.  Procedures for installation of polyethylene moisture (vapor) barriers are provided 
in the current edition of the American Concrete Institute’s (ACI) Committee 302, Guide for 
Concrete and Floor Slab Construction.   
 
6.2.4 Grade Beams Used in Conjunction with Slab-on-Grade Floor Slabs  
If it is desired to prevent future differential movement due to shrinking and swelling of the 
active clay soils, all structural and wall loads should be supported by pier supported or spread 
footing supported grade beams.  A minimum void space of eight (8) inches should be provided 
between the bottom of these foundation members and the subgrade.  This is assuming 
subgrade preparation is performed as outlined above in Section 6.2.1, Slab-on-Grade 
Subgrade Preparation and Placement of Select Fill.  These voids can be produced by using 
compressible cardboard carton forms specially manufactured for this purpose.  Care should 
be exercised to assure that the forms are not crushed or allowed to become wet prior to 
placement of the concrete.  If cardboard carton forms are used, Masonite should be placed 
on top of the carton forms to reduce the risk of crushing the carton forms during concrete 
placement ad finishing operations.  Permanent soil retainer boards shall be provided to 
prevent soil intrusion into the void space.  Care must be taken during construction to assure 
that soil intrusion into the void space is prevented.  As a quality control measure during 
construction, the contractor should be required to submit “anticipated” concrete quantities and 
“actual” concrete quantities used for each slab and grade beam pour.  A significant concrete 
“overage” would be an early sign of a collapsed carton form and the need for further 
investigation. 
 
Box outs or similar techniques should be provided to separate the slab-on-grade floor 
slab from the interior foundation system (pier supported or spread footing supported 
grade beams).   
 
The exterior portions of the grade beams along the perimeter of the building should be 
carefully backfilled as indicated above in Section 6.2.1, Slab-on-Grade Subgrade Preparation 
and Placement of Select Fill.    
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Closely spaced vertical control joints should be provided along any exterior masonry walls to 
control cracking associated with slight differential foundation settlements.  
 
6.2.5 Grade Beams / Structurally Supported Floors 
The only positive method of preventing post-construction upward slab movements would be 
the use of structurally supported floors.  A minimum twelve (12) inch void space should be 
provided beneath all grade beams and floor slabs to prevent contact with surficial clay soils.  
Permanent soil retainer boards shall be provided to prevent soil intrusion into the void space.  
The slab may be cast over cardboard carton forms, or a bar joist floor system may be 
constructed over a crawl space.  The second method is more costly, but provides an 
opportunity to inspect the sub-floor space after construction, including plumbing connections.  
The minimum twelve (12) inch void space created between the bottom of the floor slab and the 
subgrade will serve to reduce distress resulting from swell pressures generated by the clays.  
Any crawl space should be well ventilated and well drained.  Grades within the crawl space 
below the suspended slab should be at least 2%.  A suitable vapor barrier should be used 
below all floor slabs.   
 
If cardboard carton forms are used to form the required void space, care should be taken 
during construction to assure that the carton forms are not crushed or allowed to become wet 
prior to or during concrete placement and finishing operations.  If cardboard carton forms are 
used, Masonite should be placed on top of the carton forms to reduce the risk of crushing the 
carton forms during concrete placement and finishing operations.  Permanent soil retainer 
boards shall be provided to prevent soil intrusion into the void space.  Care must be taken 
during construction to assure that soil intrusion into the void space is prevented.  As a quality 
control measure during construction, the contractor should be required to submit “anticipated” 
concrete quantities and “actual” concrete quantities used for each slab and grade beam pour.  
A significant concrete “overage” would be an early sign of a collapsed carton form and the 
need for further investigation.  
 
It should be noted that a crawl space would be preferred to allow access for maintenance.  
This would also allow utility lines to be hung to the floor system and suspended above the 
expansive clay soils.  Otherwise, post-construction soil movements beneath utility lines could 
cause leaks and crush the pipe at connections to floor fixtures or at penetrations through 
grade beams.  All utility penetrations through floor slabs and grade beams should be sleeved 
appropriately to accommodate differential soil swell movement.  
 
Large differential upward movements should be anticipated where sub-floor piping transitions 
to highly expansive soil at the building perimeter.  Flexible connections should be used at the 
building perimeter to accommodate large differential movements, as discussed in further 
detail below in Section 6.2.7, Pipe Connections and Bedding.  Concrete cut-off collars should 
be used for below grade piping adjacent to the building perimeter to minimize water seepage 
into the crawl space via utility trenches.  
 
If fill soils are required to bring the site of the floor slab to grade (to an elevation corresponding 
to at least twelve (12) inches below the bottom of the slab), these fill soils may consist of on-
site soils or their off-site equal.  All fill soils shall be placed in maximum eight (8) inch lifts and 
compacted within the limits indicated below.  Sandy soils having a plasticity index (PI) of 15 
or less shall be compacted to a minimum of 95% of the maximum dry density value defined 
by ASTM D698 (standard Proctor), at a moisture content within three percentage points (+3%) 
of the optimum moisture value.  Sandy clay soils having a plasticity index (PI) between 16 and 
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25 shall be compacted to a minimum of 95% of the maximum dry density value defined by 
ASTM D698 (standard Proctor), at a moisture content ranging from one percentage point 
below to five percentage points above the optimum moisture value (-1% to +5%).  Clay soils 
having a plasticity index (PI) of 26 or more shall be compacted to between 95% and 100% of 
the maximum dry density value defined by ASTM D698 (standard Proctor), at a moisture 
content ranging from one to six percentage points above the optimum moisture value (+1% to 
+6%).  Overcompaction shall not be allowed.  The recommended moisture content at the 
time of compaction and the density limits are listed below based on the plasticity index (PI) of 
the respective subgrade and/or fill soils.  
 
 
 Plasticity  Moisture Content Range  Percent Maximum  
 Index (PI) at Time of Compaction (%)  Dry Density (%) *  
 
 < 15  +3%  95% +  
 16 to 25  -1% to +5%  95% + 
 > 26  +1% to +6%  95% to 100% 
 

*  Percent of the maximum density defined by ASTM D698 (standard Proctor). 
 
 
When constructing structurally supported floor structures, it is essential to provide positive 
surface drainage to prevent collection and ponding of water in the sub-floor void space 
beneath the buildings.  A minimum 2% grade shall be provided and maintained below the 
suspended slab.  Surface drains could be installed around and beneath the building as an 
added precaution.  The ground surface, and crawl spaces beneath the building could then be 
shaped to provide rapid drainage to the drain inlets and rapid removal of water from the 
building areas.   
 
Consideration must be given to the potential for differential upward movements between the 
structurally supported building slab and adjacent ground supported slabs such as entrances, 
sidewalks, pavement slabs abutting the building, and ramps leading up into the building.  
Building entrances should be structurally supported over a void space as described above for 
the building.  Vehicle or pedestrian ramps leading up to the building should be structurally 
connected to the building grade beams to avoid abrupt differential movement between the 
building slab and the ramps.  Perhaps the most positive method of reducing the risk of abrupt 
differential movements between the suspended slab of the structure and the adjacent ground 
supported elements is to provide structural approach slabs.  The approach slabs should be 
constructed over a void space, with one end structurally connected to the building perimeter 
beam, and one end supported on a soil supported grade beam.  The connections should be 
“hinged” to accommodate some movement.  The end of the transition slab connected to the 
ground supported grade beam would be allowed to move upwards while the end hinged to 
the pier supported grade beam would remain fixed.  The lengths of the slabs, and their initial 
slope away from the building, should be designed based on the magnitude of potential post-
construction movements.  The slabs should be constructed so that the slopes sufficient for 
effective drainage of surface water are still provided after potential differential movements. 
 
6.2.6 Concrete Retaining Walls and Stemwalls  
Finish floor elevation of the proposed structure is planned at about El 310.0.  Preliminary 
grades along the exterior of the building range from about El 306± to El 310±.  Therefore, it is 
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understood that the perimeter grade beams will be designed and constructed as relatively 
short stemwalls to retain the backfill to allow slab-on-grade floor slab construction.    
 
6.2.6.1 Recommended Foundation and Allowable Bearing Capacity  
Concrete retaining structures must be designed to withstand lateral soil earth pressure and to 
resist overturning and sliding.  The base of the stemwalls and/or short retaining walls should 
be designed for a maximum allowable bearing capacities provided above in Section 2.2.3, 
Shallow Spread Footings, and associated subsections.  It should be noted that the load on 
the toe of the footing will be larger than the load on the heel due to lateral loading on the wall.  
The maximum allowable bearing capacity indicated above shall not be exceeded at any point 
under the footing.  All footings shall be founded at minimum depths of 24 inches below lowest 
adjacent final grade.  Foundation settlements should be less than about 1.0 inch.  With respect 
to sliding, the footings should be designed for a friction factor of 0.35.  If additional sliding 
resistance is required, a key-way should be provided below the base of the footing and 
designed for a passive (lateral) resistance of 200 psf per foot of key-way depth in direct contact 
with compact soils.   
 
All footing excavations shall be inspected by an experienced Alliance Geotechnical Group, 
Inc. geotechnical engineer prior to concrete placement to verify that footing excavations are 
dry and clean of all loose soil cuttings and that all footings are founded at minimum depths of 
24 inches below the lowest adjacent final grade.  All retaining wall footings shall be concreted 
within 48 hours after excavation.  In order to minimize differential foundation movements, it is 
imperative that good drainage be provided during and after construction to prevent ponding 
near the shallow retaining wall foundations.  
 
6.2.6.2 Backfilling and Lateral Soil Pressures 
All backfill placed beneath ground supported floor slabs, ramps, steps, entrances and within 
a 1(H):1(V) wedge adjacent to the grade beams and retaining walls shall consist of low 
plasticity (low PI) select fill (clayey sand) having a plasticity index (PI) of 5 to 15, with a liquid 
limit of 35 or less, and contain a maximum of 45 percent passing the No. 200 sieve (silt and 
clay).  Select backfill shall be placed in maximum eight (8) inch lifts and compacted between 
95% and 100% standard Proctor density (ASTM D-698) within three percentage points (+3%) 
of optimum moisture.  Compaction within 5 feet of the wall shall be achieved using hand 
compaction equipment.  Overcompaction shall not be allowed.   
 
Measures should be taken to allow drainage of the backfill.  One method would be to place a 
minimum of 12 inches of free draining sand or gravel behind the wall.  A perforated pipe, 
wrapped with a suitable filter fabric could then be placed near the base of the wall to provide 
continuous drainage of the backfill.  Lateral drains should be used to provide drainage from 
behind the retaining walls.  Lateral drain pipes should be connected to the storm drain system.  
The drainage system should be designed to provide backflow protection.  Backflow water from 
the storm drainage system shall be prevented from collecting in the lateral drain pipes behind 
the walls.   
 
The upper 12 inches of backfill (for retaining walls beyond the limits of the building floor slabs 
or paving) should consist of clayey soil having a PI in excess of 25 in order to minimize surface 
water infiltration.  Clay fill soils should be placed in maximum eight (8) inch lifts at one to six 
percentage points above optimum moisture (+1% to +6%) and compacted to between 95% 
and 100% standard Proctor density (ASTM D-698).  The final slope of the retained fill 
embankment shall not exceed 3(H):1(V).    
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Based on the design criteria outlined above, for drained conditions, an at-rest lateral soil 
pressure of 75 pcf equivalent fluid pressure (assumes fully drained conditions) should be used 
for design of restrained retaining walls (i.e., stemwalls).  An active lateral soil pressure of 55 
pcf equivalent fluid pressure (assumes fully drained conditions) should be used for design of 
cantilevered retaining walls.  It should be noted that the reduced active design pressures 
assume some lateral wall displacements will occur, while at-rest design pressures are 
increased to limit lateral wall displacements.   
 
If measures are not taken to allow drainage of the backfill, an at-rest lateral pressure of 100 
pcf and an active lateral pressure of 95 pcf should be used for undrained conditions (assumes 
undrained conditions and a full hydrostatic head).  
 
Traffic live loads and surcharge loads should also be included in the design using an at-rest 
lateral earth pressure coefficient, Ko, of 0.5 and an active lateral earth pressure coefficient, Ka, 
of 0.38.   
 
6.2.7 Pipe Connections and Bedding  
Pipe connections to the structures should consider the potential for post construction 
differential ground movements.  If rigid pipe connections are used, additional bedding may be 
required beneath the pipe.  Flexible joints or tapered bedding depths could be used to 
accommodate future differential movement.   
 
Backfill for utility lines should be carefully placed so they will be stable.  The backfill should be 
placed in maximum eight (8) inch lifts and compacted as outlined below based on the plasticity 
index (PI) of the respective fill soils.  Where utility lines pass through pavement areas, the upper 
6 to 8 inches should be prepared and compacted similarly to the remainder of pavement 
subgrade.  
 
 
 Plasticity  Moisture Content Range  Percent Maximum  
 Index (PI) at Time of Compaction (%)  Dry Density (%) *  
 
 < 15  ±3%  95% +  
 16 to 25  -1% to +5%  95% + 
 > 26  +1% to +6%  95% to 100% 
 

*  Percent of the maximum density defined by ASTM D698 (standard Proctor). 
 
 
6.2.8 IBC Seismic Classification  
Based on the average standard penetration resistance within the drilled depths of the borings, 
it is our opinion that this site would be classified as Class D, based on the 2012/2015 
International Building Code. 
 
6.2.9 Construction Detailing and Foundation Performance Considerations  
Foundation alternatives, with varying performance standards and estimated differential 
movements are presented above.  Increased foundation costs will be associated with improved 
foundation performance.  Both cost and performance must be evaluated by the Owner.  Post 
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construction distress cracks and other annoyances within the structure can be reduced by the 
following:  
 
• Maintaining good drainage around the structure. 
• Repairing any utility or sprinkler leaks immediately upon detection. 
• Maintaining moist (not soaked) soil conditions around the foundation during dry seasons. 
• Providing closely spaced vertical control joints along the full height of all perimeter walls to 

reduce cracking along any masonry walls. 
• Using wood paneling or heavy vinyl wallpaper within interior walls rather than plastered 

sheetrock (as plastered sheetrock cracks easily when subjected to differential foundation 
movements), if appropriate. 

• Adjusting doors and windows that begin to “stick” and become hard to open or close due to 
distortion of the framing members caused by differential foundation movements.  

• By not having trees within 20 feet of the structure and not having deep-rooted tree-like shrubs 
within 10 feet of the structure. 

 
6.2.10 Other Foundation Alternatives   
Due to the rather complicated site conditions for typical foundation systems, other foundation 
systems may be considered in conjunction with the foundation systems provided above.  
Rammed Aggregate Piers may be considered to improve the bearing capacity of spread 
footings at this site.  Likewise, auger cast piles may be considered as an alternative to drilled 
shaft foundations systems.  Recommendations regarding those alternative are beyond the 
scope of our investigation.  However, we would be pleased to assist the client in securing 
experienced  
 
6.3 Pavement Recommendations  
It is understood that site paving is planned to consist of reinforced Portland cement concrete 
(PCC) pavement sections.  Based on visual observations of the existing topography and 
preliminary grading requirements provided by the Architect, it is assumed that relatively minor 
site grading (cuts and fills of less than about one (1) to three (3) feet) will be required to achieve 
finished grade across the majority of the site.  Isolated areas may require additional site 
grading to facilitate surface water drainage improvements and new construction.  It is 
recommended that the surficial, non-plastic (PI=0) light brown sandy silt to silty fine 
sand (ML-SM) be removed and stockpiled separated for use as topsoil.  Therefore, 
exposed subgrade soils are anticipated to consist of relatively low to highly plastic silty sandy 
clay and clay soils (CL, CL-CH, & CH).  However, isolated areas of non-plastic (PI=0) to low 
plasticity sandy subgrade soils may be exposed at subgrade elevation at this site.   
 
It is recommended that the subgrade soils in all pavement areas be treated with stabilization 
additives to provide a stable working platform for new pavement construction and increase 
the long term performance of the pavement sections.  From a pavement support point of view, 
silty sand (SM) soils are not desirable within the upper soil profile due to their sensitivity to 
moisture variations.  Water has the potential of entering the non-plastic (PI=0) to low plasticity 
sandy and/or silty subgrade soils and cause a “pumping” condition which results in subgrade 
softening, ultimately causing premature deterioration of the pavement section.  When 
saturated, these sandy and/or silty subgrade soils experience a significant reduction in their 
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load bearing characteristics.  Likewise, since moderately to highly plastic (CL & CH) clay soils 
are present in the upper soil profile at this site, water infiltration into these sandy and/or silty 
soil layers may become trapped (perched) above these clay soils, resulting in a “pumping” 
subgrade condition.  In addition, trapped (perched) groundwater contained in the sandy and/or 
silty soil layers will likely result in strength loss of the underlying clay soils and ultimately to 
premature deterioration of the pavement sections.  Therefore, if present at the pavement 
subgrade elevation, it is recommended that these sandy subgrade soils be removed and 
replaced with clayey soils similar to the remainder of the alignment, having a plasticity index 
(PI) between 10 and 45 to provide a firm, non-yielding subgrade condition and to allow for 
effective lime stabilization of subgrade soils.  The on-site surficial silty sands may be 
overexcavated and replaced with clayey soils or may be mixed and thoroughly blended with 
on-site silty clayey sands to produce a suitable subbase meeting these PI requirements.  The 
purpose of providing a relatively low to highly plastic subbase (PI between 10 and 45) is to 
minimize “pumping” of the subgrade and to provide a suitable subgrade for effective lime 
stabilization.  Not only will a lime treated subgrade reduce the plasticity index (PI) of clayey 
subgrade soils, but will provide a stable working platform for new construction on relatively 
low to highly plastic sandy clay subgrade soils.  
 
Based on the site layout plan and visual observations, the majority of the surficial non-plastic 
(PI=0) silty sands will not be within the limits of new paving and/or will likely be removed during 
site grading operations.  However, isolated areas of non-plastic (PI=0) silty sands may be 
exposed at subgrade level in areas of the site.  Where these sandy subgrade soils are 
exposed at subgrade level and extend less than three (3) inches below the subgrade depth, 
the thin sand layer should be removed and replaced with on-site clayey soils or be thoroughly 
and uniformly mixed with the underlying silty sandy clay and/or clay subgrade soils using a 
conventional pulverizing mixer during lime stabilization operations (during initial and final 
mixing operations) to produce a suitable lime stabilized subgrade.  In areas where the sand 
layer extends deeper than three (3) inches below the subgrade depth, the sand layer should 
be removed to the surface of the underlying clay soils (or to minimum depths of two (2) feet 
below pavement subgrade elevation) and replaced with clayey soils to allow for effective lime 
stabilization operations.  During construction, the subgrade soils shall be inspected by an 
Alliance Geotechnical Group, Inc. geotechnical engineer to field delineate the areas requiring 
removal of the sand layer and replacement with clayey soils (i.e., sand layers deeper than 
three (3) inches below subgrade depth) and the areas where mixing of the surficial sand layer 
with the underlying silty clayey sands (during lime stabilization operations) is acceptable.  
Project documents should provide for removal of the sand layer and replacement with clayey 
soils in areas where the sand extends deeper than three (3) inches below the subgrade depth.   
 
Should non-plastic (PI=0) to low plasticity silty sands be exposed at subgrade level in large 
areas of the site, such that removal and replacement with clayey soils suitable for effective 
lime stabilization is not a cost effective alternative, cement treatment of the sandy subgrade 
soils may be considered for portions of the alignment.  Since rigid (Portland cement concrete) 
pavement sections are planned for this project, cement treatment of non-plastic (PI=0) to low 
plasticity sandy subgrade soils may be considered to provide a firm, stable subgrade soil 
condition for new pavement construction and to minimize piping beneath the pavement 
section after construction.  Due to the presence of relatively variable subgrade soil conditions 
anticipated at this site, alternatives for lime treatment of clayey subgrade soils and cement 
treatment of non-plastic (PI=0) sandy subgrade soils are included herein.  The selected 
alternative (lime versus cement) should be based on the predominant soils exposed at the 
subgrade elevation during construction.  Isolated areas containing subgrade materials not 
consistent with the predominant subgrade soils should be removed and replaced with 
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materials similar to the materials predominant throughout the alignment.  Subgrade treatment 
(lime or cement) shall be consistent throughout large portions of the site.  Lime treatment of 
small sections of clayey subgrade soils, and cement treatment of small sections of sandy 
subgrade soils across the site should not be allowed in order to provide a relatively uniform 
subgrade soil condition for new pavement construction.  During construction, the subgrade 
soils shall be inspected by an Alliance Geotechnical Group, Inc. geotechnical engineer to 
evaluate the predominant subgrade soils throughout the site and/or field delineate areas 
requiring removal and replacement (or mixing and thoroughly blending of subgrade soils) in 
order to provide a consistent subgrade soil condition suitable for the respective treatment 
option (lime versus cement).  
 
The large (mature) trees throughout the site present a special design condition in terms of 
differential foundation and/or pavement movements by depleting the available moisture.  
Settlement due to root absorption has been documented in many areas throughout the state.  
Typically, moisture losses due to root absorption occur between depths of about 3 to 15 or 20 
feet.  The radius of influence associated with root absorption is approximately equal to one-
half to three-quarters the mature height of the tree as documented by Dr. Robert Lytton of 
Texas A & M University.  The silty sandy clay soils encountered in the upper soil profile at this 
site were generally moist as a result of the recent rainfall, having moisture contents generally 
ranging from about 2 percentage points below to 6 percentage points above (-2% to +6%) 
their respective plastic limits.   
 
Measures can be taken to reduce the effects of root absorption from beneath the pavement 
sections caused by adjacent trees.  These include the installation of deep root feeders and/or 
concrete cutoff barriers.   
 
Where trees are removed for new pavement construction, the standard of care is typically to 
remove the tree stumps and associated roots to depths of at least three (3) to four (4) feet 
below existing grade prior to fill placement or three (3) to four (4) feet below final grade, 
whichever is deeper.  The excavated tree stumps and root holes are then filled in compacted 
lifts.  However, where mature trees are removed, the zone of moisture losses extends well 
beyond the limits of the tree stumps.  As a result, the moisture contents within the subsurface 
soils within the radius of influence of the tree roots can be significantly lower than the adjacent 
soils.  Therefore, some differential pavement movements should be anticipated after 
construction in densely wooded areas and/or where large mature trees are present, as a result 
of moisture increases once the pavement section has been constructed and the subgrade 
soils are protected against moisture losses.  Extending the treated subgrade soils at least 
three (3) feet beyond the pavement edges (five (5) feet is preferred) should also aid in 
reducing pavement movements and cracking along the pavement edges due to seasonal 
moisture variations after construction.    
 
6.3.1 Pavement Sections  
It is imperative that a firm subgrade is present (verified by proofrolling) prior to subgrade 
stabilization and new pavement construction.  The subgrade soils should be prepared in 
accordance with the recommendations outlined in Section 6.3.2, Pavement Subgrade 
Preparation.  It cannot be overemphasized that proofrolling is imperative to assure that a firm 
subgrade is present beneath the new pavement sections.  The proofrolling operations should 
be performed prior to fill placement, as well as prior to subgrade treatment operations to 
ensure a firm subgrade is present prior to subgrade treatment operations.  The recommended 
pavement sections indicated below are based on the assumption that a firm subgrade, having 
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adequate moisture content and density, be provided and maintained during construction and 
that the subgrade soils are treated as outlined below.   
 
Listed below are the recommended pavement sections for this project.  Adequate subgrade 
preparation, subgrade treatment, and drainage is essential to pavement performance in 
accordance with design criteria.     
 
 
 
Regular Duty Pavement Sections (Auto Parking): 
 
Surface: 5.0 inches Reinforced Portland Cement Concrete, TxDOT 

Item 360 (2014 Edition), Class P, minimum 
3,200 psi compressive strength at 7 days and a 
minimum 4,000 psi compressive strength at 28 
days with No. 3 bars on 18 inch spacings (or No. 
4 bars on 24 inch spacings), center to center, 
each way (maximum 15-foot joint spacing).  All 
coarse aggregate shall consist of crushed stone. 

 
Subgrade: 8.0 inches Treated Subgrade (1)  
 
 
Heavy Duty Pavement Sections (Fire Lanes, Truck Drives, Dumpster Pads, etc.): 
 
Surface: 8.0 inches Reinforced Portland Cement Concrete, TxDOT 

Item 360 (2014 Edition), Class P, minimum 
3,200 psi compressive strength at 7 days and a 
minimum 4,000 psi compressive strength at 28 
days with No. 4 bars on 18 inch spacings, center 
to center, each way (maximum 15-foot joint 
spacing).  All coarse aggregate shall consist of 
crushed stone. 

 
Subgrade: 8.0 inches Treated Subgrade (1)  
 
 
NOTE:   
(1) An eight (8) inch thick treated subgrade should be provided in all pavement areas 

to provide a stable working platform for new pavement construction and improve 
the long term performance of the pavement sections.  The selected alternative (lime 
versus cement) should be based on the predominant soils exposed at the subgrade 
elevation during construction.  Isolated areas containing subgrade materials not 
consistent with the predominant subgrade soils should be removed and replaced 
with materials similar to the materials predominant throughout the respective site.  
Subgrade treatment (lime or cement) shall be consistent throughout large portions 
of the site.  Lime treatment of small sections of clayey subgrade soils, and cement 
treatment of small sections of sandy subgrade soils throughout the site should not 
be allowed in order to provide a relatively uniform subgrade soil condition for new 
pavement construction.    
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 If the predominant subgrade soils throughout the area consist of clayey subgrade 
soils (having a Plasticity Index (PI) greater than 15), the Treated Subgrade indicated 
above for the respective pavement sections shall consist of a Lime Treated 
Subgrade, TxDOT Item 260 (2014 Edition).  A minimum of six percent (6%) hydrated 
lime by dry weight (minimum 42 pounds per square yard) should be used to treat 
sandy clay soils having a plasticity index (PI) between 16 and 25.  A minimum of 
eight percent (8%) hydrated lime by dry weight (minimum 54 pounds per square 
yard) should be used to treat clay soils having a plasticity index (PI) of 26 or more.  
The lime treated subgrade soils should be compacted to a minimum of 95% 
standard Proctor density (ASTM D698), at a moisture content within three 
percentage points (+3%) of optimum moisture.  

 If the predominant subgrade soils throughout the area consist of non-plastic (PI=0) 
to low plasticity sandy and/or silty subgrade soils (having a Plasticity Index (PI) of 
15 or less), the Treated Subgrade indicated above for the respective pavement 
sections shall consist of a Cement Treated Subgrade, TxDOT Item 275 (2014 
Edition).  A minimum of four percent (4%) Type I, Type II, or Type I/II Portland cement 
by dry weight (minimum 30 pounds per square yard), compacted to a minimum of 
95% standard Proctor density (ASTM D698), at a moisture content ranging from four 
percentage points below to one percentage point above the optimum moisture 
value (-4% to +1%) should be used to treat all sandy and/or silty soils having a 
plasticity index (PI) of 15 or less. 

 
6.3.2 Pavement Subgrade Preparation  
Based on visual observations of the existing topography and preliminary grading requirements 
provided by the Architect, it is assumed that relatively minor site grading (cuts and fills of less 
than about one (1) to three (3) feet) will be required to achieve finished grade across the 
majority of the site.  Isolated areas may require additional site grading to facilitate surface 
water drainage improvements and new construction.  It is recommended that the surficial, 
non-plastic (PI=0) light brown sandy silt to silty fine sand (ML-SM) be removed and 
stockpiled separated for use as topsoil.  Therefore, exposed subgrade soils are anticipated 
to consist of relatively low to highly plastic silty sandy clay and clay soils (CL, CL-CH, & CH).  
However, isolated areas of non-plastic (PI=0) to low plasticity sandy subgrade soils may be 
exposed at subgrade elevation at this site.   
 
From a pavement support point of view, silty sand (SM) soils are not desirable within the upper 
soil profile due to their sensitivity to moisture variations.  Water has the potential of entering 
the non-plastic (PI=0) to low plasticity sandy and/or silty subgrade soils and cause a “pumping” 
condition which results in subgrade softening, ultimately causing premature deterioration of 
the pavement section.  When saturated, these sandy and/or silty subgrade soils experience a 
significant reduction in their load bearing characteristics.  Likewise, since moderately to highly 
plastic (CL & CH) clay soils are present in the upper soil profile at this site, water infiltration 
into these sandy and/or silty soil layers may become trapped (perched) above these clay soils, 
resulting in a “pumping” subgrade condition.  In addition, trapped (perched) groundwater 
contained in the sandy and/or silty soil layers will likely result in strength loss of the underlying 
clay soils and ultimately to premature deterioration of the pavement sections.  Therefore, if 
present at the pavement subgrade elevation, it is recommended that these sandy subgrade 
soils be removed and replaced with clayey soils similar to the remainder of the alignment, 
having a plasticity index (PI) between 10 and 45 to provide a firm, non-yielding subgrade 
condition and to allow for effective lime stabilization of subgrade soils.  The on-site surficial 
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silty sands may be overexcavated and replaced with clayey soils or may be mixed and 
thoroughly blended with on-site silty clayey sands to produce a suitable subbase meeting 
these PI requirements.  The purpose of providing a relatively low to highly plastic subbase (PI 
between 10 and 45) is to minimize “pumping” of the subgrade and to provide a suitable 
subgrade for effective lime stabilization.  Not only will a lime treated subgrade reduce the 
plasticity index (PI) of clayey subgrade soils, but will provide a stable working platform for new 
construction on relatively low to highly plastic sandy clay subgrade soils.  
 
Based on the site layout, the majority of the surficial non-plastic (PI=0) silty sands will not be 
within the limits of new paving and/or will likely be removed during site grading operations.  
However, isolated areas of non-plastic (PI=0) silty sands may be exposed at subgrade level 
in areas of the site.  Where these sandy subgrade soils are exposed at subgrade level and 
extend less than three (3) inches below the subgrade depth, the thin sand layer should be 
removed and replaced with on-site clayey soils or be thoroughly and uniformly mixed with the 
underlying silty sandy clay and/or clay subgrade soils using a conventional pulverizing mixer 
during lime stabilization operations (during initial and final mixing operations) to produce a 
suitable lime stabilized subgrade.  In areas where the sand layer extends deeper than three 
(3) inches below the subgrade depth, the sand layer should be removed to the surface of the 
underlying clay soils (or to minimum depths of two (2) feet below pavement subgrade 
elevation) and replaced with clayey soils to allow for effective lime stabilization operations.  
During construction, the subgrade soils shall be inspected by an Alliance Geotechnical Group, 
Inc. geotechnical engineer to field delineate the areas requiring removal of the sand layer and 
replacement with clayey soils (i.e., sand layers deeper than three (3) inches below subgrade 
depth) and the areas where mixing of the surficial sand layer with the underlying silty clayey 
sands (during lime stabilization operations) is acceptable.  Project documents should provide 
for removal of the sand layer and replacement with clayey soils in areas where the sand 
extends deeper than three (3) inches below the subgrade depth.   
 
Should non-plastic (PI=0) to low plasticity silty sands be exposed at subgrade level in large 
areas of the site, such that removal and replacement with clayey soils suitable for effective 
lime stabilization is not a cost effective alternative, cement treatment of the sandy subgrade 
soils may be considered for portions of the alignment.  Since rigid (Portland cement concrete) 
pavement sections are planned for this project, cement treatment of non-plastic (PI=0) to low 
plasticity sandy subgrade soils may be considered to provide a firm, stable subgrade soil 
condition for new pavement construction and to minimize piping beneath the pavement 
section after construction.  Due to the presence of relatively variable subgrade soil conditions 
anticipated at this site, alternatives for lime treatment of clayey subgrade soils and cement 
treatment of non-plastic (PI=0) sandy subgrade soils are included herein.  The selected 
alternative (lime versus cement) should be based on the predominant soils exposed at the 
subgrade elevation during construction.  Isolated areas containing subgrade materials not 
consistent with the predominant subgrade soils should be removed and replaced with 
materials similar to the materials predominant throughout the alignment.  Subgrade treatment 
(lime or cement) shall be consistent throughout large portions of the site.  Lime treatment of 
small sections of clayey subgrade soils, and cement treatment of small sections of sandy 
subgrade soils across the site should not be allowed in order to provide a relatively uniform 
subgrade soil condition for new pavement construction.  During construction, the subgrade 
soils shall be inspected by an Alliance Geotechnical Group, Inc. geotechnical engineer to 
evaluate the predominant subgrade soils throughout the site and/or field delineate areas 
requiring removal and replacement (or mixing and thoroughly blending of subgrade soils) in 
order to provide a consistent subgrade soil condition suitable for the respective treatment 
option (lime versus cement).  
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Surface drainage is critical to the performance of this pavement.  Water should be allowed to 
exit the pavement surface quickly.  This can be accomplished by maintaining at least 1% to 
2% slope of the finished grades and discharging the water into inlet boxes or curb cuts.   
 
It cannot be overemphasized that it is imperative that a firm subgrade condition be provided 
(verified by proofrolling) and maintained during construction.  Recommended earthwork 
construction and pavement subgrade preparation procedures are as follows:  
 
1. Remove and waste any surface vegetation, organic topsoil, loose organics, debris, and 

any undesirable materials from the construction area.  The surficial, non-plastic (PI=0) 
light brown sandy silt to silty fine sand (ML-SM) should be removed and stockpiled 
separated for use as topsoil.  All tree stumps and associated roots shall be completely 
removed to depths of at least four (4) feet below existing grade prior to fill placement, or 
four (4) feet below final grade, whichever is deeper.  The tree stump and associated 
roots of the large (mature) trees located throughout the site shall be completely 
removed to depths of at least four (4) feet below existing grade prior to fill 
placement, or four (4) feet below final grade, whichever is deeper.  The excavation 
shall extend to limits of at least five (5) feet beyond the drip line of the existing tree.  
Tree stumps and root holes shall be filled in compacted lifts in accordance with Item 4, 
below.  Usable topsoil should be stockpiled for later use in landscaping.  Topsoil is defined 
as the surface soil layer containing organic matter and minor plant roots, free of debris or 
other deleterious materials.  As indicated above, the surficial, non-plastic (PI=0) light 
brown sandy silt to silty fine sand (ML-SM) should be stockpiled separated for use as 
topsoil.   

 
 As part of the site preparation, good surface drainage should be initiated at the beginning 

of construction and maintained thereafter to prevent ponding of water in the pavement and 
fill areas.  

 
2. The exposed subgrade soils are anticipated to consist of relatively low to highly plastic 

silty sandy clay and clay soils (CL, CL-CH, & CH).  However, isolated areas of non-plastic 
(PI=0) to low plasticity sandy subgrade soils may be exposed at subgrade elevation at this 
site. 

 
From a pavement support point of view, non-plastic (PI=0) granular soils are not desirable 
within the upper soil profile due to their sensitivity to moisture variations.  Water has the 
potential of entering the non-plastic (PI=0) to low plasticity sandy subgrade soils and cause 
a “pumping” condition which results in subgrade softening, ultimately causing premature 
deterioration of the pavement section.  When saturated, these sandy subgrade soils 
experience a significant reduction in their load bearing characteristics.  Likewise, since 
moderately to highly plastic (CL & CH) clay soils are present in the upper soil profile at this 
site, water infiltration into these sandy soils layers may become trapped (perched) above 
these clay soils, resulting in a “pumping” subgrade condition.  In addition, trapped 
(perched) groundwater contained in the sandy soil layers will likely result in strength loss 
of the underlying clay soils and ultimately to premature deterioration of the pavement 
sections.  Therefore, if present at the pavement subgrade elevation, it is recommended 
that these sandy subgrade soils be removed and replaced with clayey soils similar to the 
remainder of the alignment, having a plasticity index (PI) between 10 and 45 to provide a 
firm, non-yielding subgrade condition and to allow for effective lime stabilization of 
subgrade soils.  The on-site surficial silty sands may be overexcavated and replaced with 
clayey soils or may be mixed and thoroughly blended with on-site silty clayey sands to 
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produce a suitable subbase meeting these PI requirements.  The purpose of providing a 
relatively low to highly plastic subbase (PI between 10 and 45) is to minimize “pumping” 
of the subgrade and to provide a suitable subgrade for effective lime stabilization.  Not 
only will a lime treated subgrade reduce the plasticity index (PI) of clayey subgrade soils, 
but will provide a stable working platform for new construction on relatively low to highly 
plastic sandy clay subgrade soils.  Based on the site layout plan and visual observations, 
the majority of the surficial non-plastic (PI=0) to low plasticity silty sands will likely be 
removed during site grading operations.  However, isolated areas of non-plastic (PI=0) to 
low plasticity silty sands may be exposed at subgrade level in areas of the site.  Where 
these sandy subgrade soils are exposed at subgrade level and extend less than three (3) 
inches below the subgrade depth, the thin sand layer should be removed and replaced 
with on-site clayey soils or be thoroughly and uniformly mixed with the underlying silty 
clayey sands using a conventional pulverizing mixer during lime stabilization operations 
(during initial and final mixing operations) to produce a suitable lime stabilized subgrade.  
In areas where the sand layer extends deeper than three (3) inches below the subgrade 
depth, the sand layer should be removed to the surface of the underlying clay soils (or to 
minimum depths of two (2) feet below pavement subgrade elevation) and replaced with 
clayey soils to allow for effective lime stabilization operations.  During construction, the 
subgrade soils shall be inspected by an Alliance Geotechnical Group, Inc. geotechnical 
engineer to field delineate the areas requiring removal of the sand layer and replacement 
with clayey soils (i.e., sand layers deeper than three (3) inches below subgrade depth) 
and the areas where mixing of the surficial sand layer with the underlying silty clayey sands 
(during lime stabilization operations) is acceptable.  Project documents should provide for 
removal of the sand layer and replacement with clayey soils in areas where the sand 
extends deeper than three (3) inches below the subgrade depth. 
 
Should non-plastic (PI=0) to low plasticity silty sands be exposed at subgrade level in large 
areas of the site, such that removal and replacement with clayey soils suitable for effective 
lime stabilization is not a cost effective alternative, cement treatment of the sandy 
subgrade soils may be considered for portions of the alignment.  Since rigid (Portland 
cement concrete) pavement sections are planned for this project, cement treatment of 
non-plastic (PI=0) to low plasticity sandy subgrade soils may be considered to provide a 
firm, stable subgrade soil condition for new pavement construction and to minimize piping 
beneath the pavement section after construction.  Due to the relatively variable subgrade 
soil conditions anticipated at this site, alternatives for lime treatment of clayey subgrade 
soils and cement treatment of non-plastic (PI=0) sandy subgrade soils are included herein.  
The selected alternative (lime versus cement) should be based on the predominant soils 
exposed at the subgrade elevation during construction.  Isolated areas containing 
subgrade materials not consistent with the predominant subgrade soils should be removed 
and replaced with materials similar to the materials predominant throughout the alignment.  
Subgrade treatment (lime or cement) shall be consistent throughout large portions of the 
alignment.  Lime treatment of small sections of clayey subgrade soils, and cement 
treatment of small sections of sandy subgrade soils along the alignment should not be 
allowed in order to provide a relatively uniform subgrade soil condition for new pavement 
construction.  During construction, the subgrade soils shall be inspected by an Alliance 
Geotechnical Group, Inc. geotechnical engineer to evaluate the predominant subgrade 
soils throughout the site and/or field delineate areas requiring removal and replacement 
(or mixing and thoroughly blending of subgrade soils) in order to provide a consistent 
subgrade soil condition suitable for the respective treatment option (lime versus cement). 
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3. All pavement and fill areas shall be proofrolled prior to fill placement to detect any areas 
of weakness.  In cut areas, the soil shall be cut to grade prior to proofrolling.  Proofrolling 
shall be performed in accordance with Texas Department of Transportation (TxDOT) 
Standard Specifications for Construction and Maintenance of Highways, Streets and 
Bridges, 2014 Edition, Item 216, Proofrolling.  As a minimum, the subgrade soils should 
be proofrolled using a fully loaded dump truck to detect any areas of weakness.  The 
proofrolling operations should be observed by an experienced Alliance Geotechnical 
Group, Inc. engineer or geotechnician.  Any soft or compressible areas detected during 
proofrolling shall be undercut until firm soil is exposed.  Low areas resulting from 
undercutting shall be filled in compacted lifts in accordance with Item 4, below.  It cannot 
be overemphasized that the proofrolling is imperative to assure that a firm subgrade is 
present beneath the new pavement section.  It is also imperative that a firm subgrade be 
provided and maintained during construction. 

 
4. In fill areas, scarify the exposed subgrade (after proofrolling) to a minimum depth of eight 

(8) inches, adjust the moisture content and recompact to within the limits indicated below.  
Sandy soils having a plasticity index (PI) of 15 or less shall be compacted to a minimum 
of 95% of the maximum dry density defined by ASTM D-698 (standard Proctor), at a 
moisture content within three percentage points (+3%) of the optimum moisture value.  
Sandy clay soils having a plasticity index (PI) between 16 and 25 shall be compacted to a 
minimum of 95% of the maximum dry density defined by ASTM D-698 (standard Proctor), 
at a moisture content ranging from one percent below to five percentage points above the 
optimum moisture value (-1% to +5%).  Clay soils having a plasticity index (PI) of 26 or 
more shall be compacted to between 95% and 100% of the maximum density defined by 
ASTM D-698 (standard Proctor), at a moisture content ranging from one to six percentage 
points above the optimum moisture value (+1% to +6%).  The recommended moisture 
content at the time of compaction and the density limits are listed below based on the 
plasticity index (PI) of the respective subgrade and/or fill soils. 

 
 
 Plasticity  Moisture Content Range  Percent Maximum 
 Index (PI) at Time of Compaction (%)  Dry Density (%) * 
 < 15  ±3%  95% + 
 16 to 25  -1% to +5%  95% + 
 > 26  +1% to +6%  95% to 100% 
 
*  Percent of the maximum density defined by ASTM D698 (standard Proctor). 
 
5. Where fill is required to achieve the desired grades, such material may consist of on-site 

soils, or their approved off site equal.  All off site fill soils shall be free of organic matter, 
or rock fragments larger than two (2) inches in any dimension, and possessing a plastic 
index (PI) between 10 and 25, with a liquid limit of 45 or less.  Use of rock fragments 
and/or soil clods greater than two (2) inches in any dimension should be prohibited, since 
attaining a uniform moisture and density without voids would be difficult.  All fill shall be 
placed in maximum eight (8) inch lifts in accordance with the moisture content and density 
requirements indicated above, Item 3.  The first lift of fill shall be placed within 48 hours of 
satisfactory compaction of the underlying subgrade soils.  Likewise, subsequent lifts of fill 
shall be placed and compacted within 48 hours of satisfactory compaction of the previous 
lift of fill.    
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 All fill shall be placed in properly benched horizontal lifts not exceeding eight (8) inches in 
thickness and compacted in accordance with the moisture content and density 
requirements indicated above in Item 4.  If shallow fills are required along sideslopes, the 
sideslopes shall be properly benched prior to fill placement to allow placement of fill soils 
in horizontal compacted lifts.  Horizontal benches must be sufficiently wide to 
accommodate both the construction equipment and to allow for the related placement and 
compaction operations.  Placement of fill soils in sloped lifts shall not be allowed, 
regardless of fill depths.  Where cuts are required along existing sideslopes, the slopes 
should be compacted after excavation to final grade to tighten the surficial soils loosened 
during excavation operations. 

 
6. The upper eight (8) inches of the subgrade in all pavement areas should be treated using 

lime or cement in accordance with the applicable provisions of Item 260 or Item 275 of the 
Texas Department of Transportation (TxDOT) Standard Specifications for Construction 
and Maintenance of Highways, Streets and Bridges, 2014 Edition, and as outlined below 
in Section 6.3.3, Pavement Subgrade Treatment, and associated subsections. 

 
A minimum of six percent (6%) hydrated lime (minimum 42 pounds per square yard for an 
eight (8) inch treatment depth) should be used to treat sandy clay subgrade soils having 
a plasticity index (PI) between 16 and 25.  A minimum of eight percent (8%) hydrated lime 
(minimum 54 pounds per square yard for an eight (8) inch treatment depth) should be 
used to treat clay subgrade soils having a plasticity index (PI) of 26 or more, as outlined 
below in Section 6.3.3, Pavement Subgrade Treatment, and associated subsections.   

 
A minimum of four percent (4%) Type I, Type II or Type I/II Portland cement (minimum 30 
pounds per square yard for an eight (8) inch treatment depth) should be used to treat 
sandy and/or silty subgrade soils having a plasticity index (PI) of 15 or less, as outlined 
below in Section 6.3.3, Pavement Subgrade Treatment, and associated subsections.   

 
 It should be noted that additional mixing and/or additional cement may be required where 

low plasticity subgrade soils (having a plasticity index (PI) over 15) are present in order to 
achieve the specified pulverization (field gradation) requirements within two (2) hours of 
the application of cement as specified in Item 275 of the TxDOT specifications referenced 
below.  

 
7. Verify compaction of pavement fill and/or treated subgrade by in-place (nuclear) density 

tests (ASTM D6938) at the rate of at least one test per 1,000 square yards of surface area 
for each lift or a minimum of three (3) tests per construction area per lift, whichever is 
greater.   

 
At each in-place density test location performed on the treated subgrade soils, a 
representative sample of the treated subgrade soils shall be obtained and laboratory oven 
dried moisture content tests (ASTM D2216) performed to determine the moisture content of 
the treated subgrade soils.  The dry density values used for evaluating compaction levels 
(percent density) shall be calculated based on the wet density values determined in the field 
in accordance with ASTM D6938 (nuclear method) and the oven dried moisture contents 
determined in the laboratory in accordance with ASTM D2216.   

 
Areas adjacent to existing pavement should be compacted per specification requirements 
so that a strip of poorly compacted soils is not left due to access limitations of the heavy 
equipment.  Hand compaction equipment may be required to achieve adequate 
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compaction levels along edges of new construction abutting existing pavement sections. 
This includes compaction of the (untreated) subgrade, and the treated subgrade soils. 

 
8. Each construction area should be shaped to provide drainage of surface water.  Surface 

water should not be allowed to pond.  Surface water should be pumped immediately from 
each construction area after each rain and a firm subgrade maintained.  

 
9. The moisture content and density within the completed subgrade shall be maintained 

during construction.   
 
6.3.3 Pavement Subgrade Treatment  
Based on visual observations of the existing topography and preliminary grading requirements 
provided by the Architect, it is assumed that relatively minor site grading (cuts and fills of less 
than about one (1) to three (3) feet) will be required to achieve finished grade across the 
majority of the site.  Isolated areas may require additional site grading to facilitate surface 
water drainage improvements and new construction.  Therefore, exposed subgrade soils are 
anticipated to consist of relatively low to highly plastic silty sandy clay and clay soils (CL, CL-
CH, & CH).  However, isolated areas of non-plastic (PI=0) to low plasticity sandy subgrade 
soils may be exposed at subgrade elevation at this site.  
 
From a pavement support point of view, silty sand (SM) soils are not desirable within the upper 
soil profile due to their sensitivity to moisture variations.  Water has the potential of entering 
the non-plastic (PI=0) to low plasticity sandy and/or silty subgrade soils and cause a “pumping” 
condition which results in subgrade softening, ultimately causing premature deterioration of 
the pavement section.  When saturated, these sandy and/or silty subgrade soils experience a 
significant reduction in their load bearing characteristics.  Likewise, since moderately to highly 
plastic (CL & CH) clay soils are present in the upper soil profile at this site, water infiltration 
into these sandy and/or silty soil layers may become trapped (perched) above these clay soils, 
resulting in a “pumping” subgrade condition.  In addition, trapped (perched) groundwater 
contained in the sandy and/or silty soil layers will likely result in strength loss of the underlying 
clay soils and ultimately to premature deterioration of the pavement sections.  Therefore, if 
present at the pavement subgrade elevation, it is recommended that these sandy subgrade 
soils be removed and replaced with clayey soils similar to the remainder of the alignment, 
having a plasticity index (PI) between 10 and 45 to provide a firm, non-yielding subgrade 
condition and to allow for effective lime stabilization of subgrade soils.  The on-site surficial 
silty sands may be overexcavated and replaced with clayey soils or may be mixed and 
thoroughly blended with on-site silty clayey sands to produce a suitable subbase meeting 
these PI requirements.  The purpose of providing a relatively low to highly plastic subbase (PI 
between 10 and 45) is to minimize “pumping” of the subgrade and to provide a suitable 
subgrade for effective lime stabilization.  Not only will a lime treated subgrade reduce the 
plasticity index (PI) of clayey subgrade soils, but will provide a stable working platform for new 
construction on relatively low to highly plastic sandy clay subgrade soils.  
 
Based on the site layout, the majority of the surficial non-plastic (PI=0) silty sands will not be 
within the limits of new paving and/or will likely be removed during site grading operations.  
However, isolated areas of non-plastic (PI=0) silty sands may be exposed at subgrade level 
in areas of the site.  Where these sandy subgrade soils are exposed at subgrade level and 
extend less than three (3) inches below the subgrade depth, the thin sand layer should be 
removed and replaced with on-site clayey soils or be thoroughly and uniformly mixed with the 
underlying silty sandy clay and/or clay subgrade soils using a conventional pulverizing mixer 
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during lime stabilization operations (during initial and final mixing operations) to produce a 
suitable lime stabilized subgrade.  In areas where the sand layer extends deeper than three 
(3) inches below the subgrade depth, the sand layer should be removed to the surface of the 
underlying clay soils (or to minimum depths of two (2) feet below pavement subgrade 
elevation) and replaced with clayey soils to allow for effective lime stabilization operations.  
During construction, the subgrade soils shall be inspected by an Alliance Geotechnical Group, 
Inc. geotechnical engineer to field delineate the areas requiring removal of the sand layer and 
replacement with clayey soils (i.e., sand layers deeper than three (3) inches below subgrade 
depth) and the areas where mixing of the surficial sand layer with the underlying silty clayey 
sands (during lime stabilization operations) is acceptable.  Project documents should provide 
for removal of the sand layer and replacement with clayey soils in areas where the sand 
extends deeper than three (3) inches below the subgrade depth.   
 
Should non-plastic (PI=0) to low plasticity silty sands be exposed at subgrade level in large 
areas of the site, such that removal and replacement with clayey soils suitable for effective 
lime stabilization is not a cost effective alternative, cement treatment of the sandy subgrade 
soils may be considered for portions of the alignment.  Since rigid (Portland cement concrete) 
pavement sections are planned for this project, cement treatment of non-plastic (PI=0) to low 
plasticity sandy subgrade soils may be considered to provide a firm, stable subgrade soil 
condition for new pavement construction and to minimize piping beneath the pavement 
section after construction.  Due to the presence of relatively variable subgrade soil conditions 
anticipated at this site, alternatives for lime treatment of clayey subgrade soils and cement 
treatment of non-plastic (PI=0) sandy subgrade soils are included herein.  The selected 
alternative (lime versus cement) should be based on the predominant soils exposed at the 
subgrade elevation during construction.  Isolated areas containing subgrade materials not 
consistent with the predominant subgrade soils should be removed and replaced with 
materials similar to the materials predominant throughout the alignment.  Subgrade treatment 
(lime or cement) shall be consistent throughout large portions of the site.  Lime treatment of 
small sections of clayey subgrade soils, and cement treatment of small sections of sandy 
subgrade soils across the site should not be allowed in order to provide a relatively uniform 
subgrade soil condition for new pavement construction.  During construction, the subgrade 
soils shall be inspected by an Alliance Geotechnical Group, Inc. geotechnical engineer to 
evaluate the predominant subgrade soils throughout the site and/or field delineate areas 
requiring removal and replacement (or mixing and thoroughly blending of subgrade soils) in 
order to provide a consistent subgrade soil condition suitable for the respective treatment 
option (lime versus cement). 
 
Where possible, it would be beneficial to treat the subgrade soils at least three (3) feet beyond 
the pavement edges (five (5) feet is preferred).  These extended limits should aid in reducing 
pavement movements and cracking along the pavement edges due to seasonal moisture 
variations after construction. 
 
6.3.3.1 Lime Treatment of Clayey Subgrade Soils  
Lime treatment of the pavement subgrade should be accomplished in accordance with the 
applicable provisions of Item 260 of the Texas Department of Transportation (TxDOT) 
Standard Specifications for Construction and Maintenance of Highways, Streets and Bridges, 
2014.  The compaction requirements indicated below should be specified in lieu of the 
requirements recommended by TxDOT.    
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Lime should be added to the subgrade after removal of all surface vegetation and debris.  A 
minimum of six percent (6%) hydrated lime should be used to treat sandy clay subgrade soils 
having a plasticity index (PI) between 16 and 25.  A minimum of eight percent (8%) hydrated 
lime should be used to treat clay subgrade soils having a plasticity index (PI) of 26 or greater.  
The required application rate for a six percent (6%) and eight percent (8%) treatment depth 
of eight (8) inches is outlined below based on the plasticity index (PI) of the predominant 
subgrade soils.   
 
 
 Plasticity Application Depth of Treatment Lime Required  
 Index (PI) (percent)  (inches)  (pounds/square yard)*  
 
 16 to 25 6 8 42  
 > 26 8 8 54 
 
 
 * The recommended lime quantities have been adjusted to compensate for 

construction tolerances (non-uniformity) associated with lime spreading and rotary 
mixing.   

 
 
Rotary mixing to depths in excess of those specified should be prohibited in order to prevent 
dilution of the required lime dosage.  The mixing depths during construction should not be less 
than the specified depth of treatment and should be no more than one (1) inch deeper than the 
specified treatment depth.  
 
Project specifications should allow a “mellowing” period between initial and final mixing of the 
lime treated soils.  After initial mixing, the lime treated subgrade should be lightly rolled and 
maintained at or within 5 percentage points above the soil’s optimum moisture content until final 
mixing and compaction.  We recommend a minimum 3-day “mellowing” period for these soils.  
 
Approval of final mixing operations should be based on field gradation tests with at least 60 
percent of the treated soil passing the No. 4 sieve at a moisture content near optimum, in 
accordance with TxDOT standards and as outlined below. 
 
 
  Minimum 
  Percent Passing 
 Sieve Size Respective Sieve  
 1-3/4”  100%  
 3/4"  85%  
 #4 60%  
 
Pulverization (field gradation) tests should be performed at the rate of at least one test per 1,000 
square yards (SY) of surface area or a minimum of three (3) tests per construction area, 
whichever is greater.  
 
The lime treated subgrade soils should be compacted to a minimum of 95 percent of the 
maximum dry density defined by the standard Proctor test (ASTM D698), at a moisture content 
within three percentage points (±3%) of the optimum moisture value.    
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Areas adjacent to existing pavement should be compacted per specification requirements so 
that a strip of poorly compacted soils is not left due to access limitations of the heavy 
equipment.  Hand compaction equipment may be required to achieve adequate compaction 
levels along edges of new construction abutting existing pavement sections and/or structure.   
 
Verify compaction of pavement subgrade by in-place (nuclear) density tests (ASTM D6938) 
performed at the rate of at least one test per 1,000 square yards (SY) of surface area or a 
minimum of three (3) tests per construction area, whichever is greater.  At each in-place density 
test location, a representative sample of the treated subgrade soils shall be obtained and 
laboratory oven dried moisture content tests (ASTM D2216) performed to determine the moisture 
content of the subgrade soils.  The dry density values used for evaluating compaction levels 
(percent density) shall be calculated based on the wet density values determined in the field in 
accordance with ASTM D6938 (nuclear method) and the oven dried moisture contents 
determined in the laboratory in accordance with ASTM D2216. 
 
Untreated leveling sand should be specifically prohibited beneath pavement areas during final 
grading (after lime treatment), since these more porous soils can allow water inflow, resulting in 
strength loss of subgrade soils.  It should be specified that only lime treated soil will be allowed 
for fine grading in accordance with TxDOT standards.  After fine grading each area in preparation 
for paving, the subgrade surface should be lightly moistened, as needed, and recompacted to 
obtain a tight non-yielding subgrade.   
 
After blue top stakes have been set in preparation for fine grading, the depth of the treated 
subgrade should be measured to verify that the specified depth of treatment has been 
achieved below final pavement subgrade elevation.  Verify thickness of the treated subgrade 
soils at the rate of at least one test per 1,000 square yards (SY) of surface area or a minimum of 
three (3) tests per construction area, whichever is greater.  
 
It cannot be overemphasized that the mixing depths be monitored during construction in order to 
prevent dilution of the required cement dosage.  The rotary mixing depth during construction 
should not be less than the specified depth of treatment and should be no more than one (1) inch 
deeper than the specified treatment depth.   
 
The moisture content and density within the completed lime treated subgrade shall be 
maintained during construction, until application of the prime coat has been completed, if 
applicable, or until the concrete pavement has been poured.   
 
6.3.3.2 Cement Treatment of Sandy Subgrade Soils  
Cement treatment of the pavement subgrade soils should be accomplished in accordance 
with the applicable provisions of Item 275 of the Texas Department of Transportation (TxDOT) 
Standard Specifications for Construction and Maintenance of Highways, Streets and Bridges, 
2014.  The compaction requirements indicated below should be specified in lieu of the 
requirements recommended by TxDOT.    
 
Type I, Type II, or Type I/II Portland cement should be added to the subgrade after removal 
of all surface vegetation and debris.  Cement should be added only to that area where the 
mixing, compaction and fine grading can be completed in daylight within two (2) hours of 
application, and in one continuous operation.  A minimum of four percent (4%) Type I, Type 
II, or Type I/II Portland cement should be used in all pavement areas.  The required application 
rate for a four percent (4%) treatment depth of 8 inches is outlined below.   
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   Type I, II, I/II Portland 
 Application Depth of Treatment Cement Required  
  (percent)   (inches)  (pounds/square yard)*  
 
 4 8 30  
 
 
 * The recommended cement quantities have been adjusted to compensate for 

construction tolerances (non-uniformity) associated with cement spreading and 
rotary mixing.  It should be noted that additional mixing will likely be required in 
order to achieve the specified pulverization (field gradation) requirements within 
two (2) hours of the application of cement as specified in Item 275 of the TxDOT 
specifications referenced below.   

 
 
Rotary mixing to depths in excess of those specified should be prohibited in order to prevent 
dilution of the required cement dosage.  The mixing depths during construction should not be 
less than the specified depth of treatment and should be no more than one (1) inch deeper than 
the specified treatment depth.  
 
Approval of final mixing operations should be based on field gradation tests with at least 60 
percent of the treated soil passing the No. 4 sieve at a moisture content near optimum, in 
accordance with TxDOT standards and as outlined below.  
 
 
  Minimum 
  Percent Passing 
 Sieve Size Respective Sieve  
 1-3/4”  100%  
 3/4"  85%  
 #4 60%  
 
Pulverization (field gradation) tests should be performed at the rate of at least one test per 1,000 
square yards (SY) of surface area or a minimum of three (3) tests per construction area, 
whichever is greater.  
 
The cement treated subgrade soils should be compacted to a minimum of 95 percent of the 
maximum dry density defined by the standard Proctor test (ASTM D698), at a moisture content 
ranging from four percentage points below to one percentage point above the optimum 
moisture value (-4% to +1%).   
 
Areas adjacent to existing pavement should be compacted per specification requirements so 
that a strip of poorly compacted soils is not left due to access limitations of the heavy 
equipment.  Hand compaction equipment may be required to achieve adequate compaction 
levels along edges of new construction abutting existing pavement sections.   
 
Verify compaction of pavement subgrade by in-place (nuclear) density tests (ASTM D6938) 
performed at the rate of at least one test per 1,000 square yards (SY) of surface area or a 
minimum of three (3) tests per construction area, whichever is greater.  At each in-place density 
test location, a representative sample of the treated subgrade soils shall be obtained and 
laboratory oven dried moisture content tests (ASTM D2216) performed to determine the moisture 
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content of the treated subgrade soils.  The dry density values used for evaluating compaction 
levels (percent density) shall be calculated based on the wet density values determined in the 
field in accordance with ASTM D6938 (nuclear method) and the oven dried moisture contents 
determined in the laboratory in accordance with ASTM D2216. 
 
Untreated leveling sand should be specifically prohibited beneath pavement areas during final 
grading (after cement treatment), since these more porous soils can allow water inflow, resulting 
in strength loss of subgrade soils.  It should be specified that only cement treated soil will be 
allowed for fine grading in accordance with TxDOT standards.  After fine grading each area in 
preparation for paving, the subgrade surface should be lightly moistened, as needed, and 
recompacted to obtain a tight non-yielding subgrade.   
 
After blue top stakes have been set in preparation for fine grading, the depth of the treated 
subgrade should be measured to verify that the specified depth of treatment has been 
achieved below final pavement subgrade elevation.  Verify thickness of the cement treated 
subgrade soils at the rate of at least one test per 1,000 square yards (SY) of surface area or a 
minimum of three (3) tests per construction area, whichever is greater.  
 
It cannot be overemphasized that the mixing depths be monitored during construction in order to 
prevent dilution of the required cement dosage.  The rotary mixing depth during construction 
should not be less than the specified depth of treatment and should be no more than one (1) inch 
deeper than the specified treatment depth.   
 
Prior to paving operations, the pavement areas should be re-rolled (using a vibratory 
compactor) within about 1 to 2 days after compaction to minimize the potential for 
development of shrinkage cracks within the treated subbase.  The purpose of re-rolling 
the surface of the treated subbase is to “micro-fracture” the surface of the subbase 
materials, whereby a significant amount of “small” cracks are produced instead of 
rather large “block” cracking.  This operation is of particular importance if flexible (hot 
mix asphaltic concrete) pavement sections are to be provided.  This operation shall be 
performed prior to application of the prime coat, if applicable.   
 
The moisture content and density within the completed cement treated subgrade shall be 
maintained during construction, until application of the prime coat has been completed, if 
applicable, or until the concrete pavement has been poured.   
 
6.3.4 Guidelines for Concrete Paving 
6.3.4.1 Characteristic of Concrete 
1. Portland cement concrete pavement shall be designed in accordance with Item 360, Class 

P, issued by the Texas Department of Transportation, Standard Specification for 
Construction and Maintenance of Highways, Streets and Bridges, 2014 Edition.  All concrete 
shall have a minimum 7-day compressive strength of 3,200 psi and a minimum 28-day 
compressive strength of 4,000 psi.  In order to provide sufficient aggregate interlock 
within the concrete pavement, all coarse aggregate shall consist of crushed stone.  
Concrete should be manufactured and delivered in accordance with ASTM C-94; Standard 
Specification for ready-mixed concrete.  

 
2. Two to six percent air should be entrained in the concrete. 
 
3. The maximum coarse aggregate size should not be greater than one-fourth the slab depth.  
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4. One set of four (4) concrete test cylinders shall be cast along with one air test and one slump 
test per every 60 to 100 cubic yards or less, for each day's placement and shall be tested for 
compressive strength as indicated below.  One (1) concrete test cylinder shall be tested 7 
days after placement, while two (2) concrete test cylinders shall be tested 28 days after 
placement.  One (1) concrete test cylinder shall be held (not tested), unless required for 
confirmation (verification) of companion 28-day concrete compressive strength results 
(within ASTM standards of acceptable test results for companion cylinders).   

 
6.3.4.2 Joints  
1. Control joints or contraction joints should be sawed, hand-formed or formed by premolded 

filler at maximum 15 foot center to center (12 foot centers are preferable).  Joint depth should 
be equal to one-fourth of the slab thickness.  Hand-formed joints should have a maximum 
edge radius of one-fourth inch.  Sawing of joints should begin as soon as the concrete has 
hardened sufficiently to permit sawing without excessive raveling (typically 4 to 12 hours after 
placement).  All joints should be completed before uncontrolled shrinkage cracking occurs.  
Joints should be continuous across the slab unless interrupted by full depth premolded joint 
filler, and should extend completely through the curb.  All joint openings should be cleaned 
and sealed before opening to traffic. 

 
2. Expansion joints or isolation joints should be used to isolate fixed objects abutting or within 

the paved area.  Transverse expansion joints shall be placed at maximum 100 feet spacings 
along the alignment.  They should contain premolded joint filler for the full depth of the slab 
and should be sealed prior to opening to traffic. 

 
3. In order to minimize rain water infiltration through the pavement surface into the underlying 

subgrade soils, all cracks and joints should be sealed at the time of construction and on a 
routine basis (maintained) for the life of the pavement.   

 
4. The utilization of an integral curb or thickened edges is recommended. 
 
6.3.5 Pavement Subgrade Drainage 
Shallow groundwater levels are not desired for optimum pavement performance.  Shallow 
groundwater levels cause strength loss of granular (aggregate) base and/or subgrade soils, 
resulting in premature deterioration of the pavement sections.  At the time of our investigation 
(borings drilled in late June to early July, 2019, after several years of prolonged periods of hot 
and dry (drought) summer and mild winter weather conditions), shallow groundwater seepage 
was not encountered during drilling operations.  However, due to presence of surficial sandy 
subgrade soils, underlain by moderately to highly plastic (CL and CH) clay soils at this site, it 
should be anticipated that shallow groundwater seepage will likely be encountered during 
excavations within the low lying areas of these sites, particularly if construction occurs during 
or following heavy rains.  Therefore, subgrade drainage improvements should be considered 
for this project to aid in the long term performance of the new pavement sections.  Specifically, 
subgrade drainage systems should be considered in areas where the adjacent landscape is 
elevated significantly above proposed site paving.  This applies to areas where the adjacent 
landscape is elevated significantly above the site paving or where portions of the site paving 
alignment are elevated significantly above the adjacent site paving.   
 
It is important to note that subsurface drains can be effective in improving subgrade drainage.  
However, subgrade drainage will not prevent future increases in the subgrade moisture content 
since all moisture infiltration cannot be intercepted.  If the design sections are to include subgrade 
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drainage improvements, it is recommended that subgrade drains be installed along the 
pavement edges in the areas identified above to depths of at least three (3) feet below final 
pavement subgrade.  The subgrade drains shall be installed no greater than one (1) foot behind 
the back of curb.  In addition, lateral drains should also be considered along the roadway 
alignments in order to intercept groundwater seepage beneath the pavement section.  These 
lateral drains should be connected to the edge drain systems.  The subgrade drains shall be 
sloped to allow gravity drainage to convenient discharge points.  The subgrade drainage system 
may consist of a conventional french drain system or a manufactured edge drain system.  If a 
manufactured edge drain system is used, the edge drains shall be installed in accordance with 
the manufacturer’s recommendations.  Due to the significant amounts of fines (silt and clay) 
present within the existing subsurface soils, a suitable filter fabric such as Mirafi 140N, or an 
approved equal, shall be placed between the free draining granular backfill and the existing soils 
to prevent migration of fines and possible eventual clogging of the drainage system.  The extra 
layer of filter fabric shall be installed in addition to the filter fabric wrapping (sock) the perforated 
pipe (conventional french drain system) or the filter fabric provided for the manufactured edge 
drain systems.  This design detail shall be utilized regardless of the type of edge drain 
construction.  
 
6.4 Construction Considerations  
Non-plastic (PI=0) sandy silt to silty very fine sand (ML-SM) is present at this site.  During periods 
of rainfall, water has the potential of entering the non-plastic to low plasticity sandy subgrade 
soils and causing a “pumping” condition.  The contractor shall grade the site to prevent water 
from ponding.  In the event that a pumping subgrade is encountered, the contractor shall be 
prepared to overexcavate the pumping soil or chemically treat the soil by using cement or fly-ash 
in an effort to dry the soil.   
 
The contractor should be advised that groundwater seepage should be anticipated in the form of 
seepage within the granular soil layers, through the cracks, fissures and fractures within the 
overburden clay soils, and within discontinuities of any fill soils.  If construction occurs during or 
after periods of heavy rainfall, shallower groundwater levels should be anticipated.   
 
Provisions should be made to ensure the integrity of the existing structures in close proximity 
of the excavation during construction of the below grade foundations.  Existing buildings, 
roadways, and utility lines, if present, should be protected and maintained during construction.  
It is recommended that settlement markers consisting of survey points be installed on existing 
structures and above any existing utility lines, if present.  These settlement markers should 
be installed and monitored prior to and during excavation and construction of the below grade 
facilities. 
 
6.5 Secondary Design Considerations 
The following information has been assimilated after examination with numerous problems 
dealing with soil strata throughout the North and Northeast Texas area.  It is presented here for 
your convenience.  If these features are incorporated in the overall design of the project, the 
performance of the structure will be improved. 
 
1. Roof drainage should be obtained by a system of gutters and downspouts and transmitted 

by pipe to a storm drainage system or to a paved surface where water can drain away without 
entering the soil. 
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2. Pavements, sidewalks, and the general ground surface should be sloped away from the 
structure on all sides.  Water should not be allowed to pond near the structure after the 
foundation units have been placed. 

 
3. Backfill for utility lines should be carefully placed so they will be stable.  The backfill should 

be placed in maximum eight (8) inch lifts and compacted as outlined below based on the 
plasticity index (PI) of the respective fill soils.  Where utility lines pass through pavement 
areas, the upper 6 to 8 inches should be prepared and compacted similarly to the remainder 
of pavement subgrade.  

 
 Plasticity  Moisture Content Range  Percent Maximum  
 Index (PI) at Time of Compaction (%)  Dry Density (%) *  
 
 < 15  -1% to +4%  95% +  
 16 to 25  +1% to +5%  95% + 
 > 26  +1% to +6%  95% to 100% 

*  Percent of the maximum density defined by ASTM D698 (standard Proctor). 
 
4. Unpaved areas should be protected from erosion by the establishment of a good surface 

vegetation cover.  
 
5. The design depth for frost penetration in the Gregg County, Texas area is approximately 6 

to 8 inches. 
 
6.6 Quality Assurance  
1. The suitability of select subgrade and Portland cement concrete materials shall be verified 

by laboratory testing prior to installation at the jobsite.  
 
2. The Moisture-Density Relationship (Proctor curves) of each material type should be 

determined prior to compaction.  Such tests typically require at least three (3) to four (4) days 
to complete.  

 
3. Pulverization (field gradation) tests should be performed on the treated subgrade soils at the 

rate of at least one test per 1,000 square yards of surface area or a minimum of three (3) 
tests per construction area, whichever is greater. 

 
4. In-place (nuclear) density tests (ASTM D6938) should be performed at the following rates 

for each lift of material.  Compliance with compaction specifications should be required 
prior to the placement of additional lifts. 

 
Building Areas:  at least one (1) test per 1,000 square yards 

(SY) of surface area for each lift or a 
minimum of three (3) tests for each lift of 
material, whichever is greater.  

 
Paving Areas: 

Fill / Treated Subgrade / Base: at least one (1) test per 1,000 square yards 
(SY) of surface area for each lit or a minimum 
of three (3) tests per construction area per lift, 
whichever is greater.   
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Below Grade Walls: at least one (1) test per 100 linear feet of 
backfill for each lift of material placed.  

 
Utility Trench Backfill: at least one (1) test per 250 linear feet of 

trench for each lift or a minimum of two (2) 
tests per construction area for each lift of 
material, whichever is greater.   

 
 At each in-place density test location performed on the treated subgrade soils, a 

representative sample of the treated subgrade soils shall be obtained and laboratory oven 
dried moisture content tests (ASTM D2216) performed to determine the moisture content of 
the subgrade soils.  The dry density values used for evaluating compaction levels (percent 
density) shall be calculated based on the wet density values determined in the field in 
accordance with ASTM D6938 (nuclear method) and the oven dried moisture contents 
determined in the laboratory in accordance with ASTM D2216.   

 
5. Laboratory classification tests (Atterberg Limits (PI’s) and percent fines passing the No. 

200 sieve) shall be performed on all select fill (clayey sand) placed in the building pad at 
the rate of at least one (1) test for each lift of material placed.   

 
6. After fine grading, verify thickness of the treated subgrade soils at the rate of at least one 

test per 1,000 square yards of surface area or a minimum of three (3) tests per 
construction area, whichever is greater.  

 
7. One set of four (4) concrete test cylinders shall be cast along with one air test and one slump 

test per every 60 to 100 cubic yards or less, for each day's placement and shall be tested for 
compressive strength as indicated below.  One (1) concrete test cylinder shall be tested 7 
days after placement, while two (2) concrete test cylinders shall be tested 28 days after 
placement.  One (1) concrete test cylinder shall be held (not tested), unless required for 
confirmation (verification) of companion 28-day concrete compressive strength results 
(within ASTM standards of acceptable test results for companion cylinders).  

 
7. INSPECTION AND TESTING 
Many problems can be avoided or solved in the field if proper inspection and testing services 
are provided.  It is recommended that all site and subgrade preparation, proofrolling, fill 
placement, subgrade treatment, foundation installations, and pavement construction be 
monitored by a qualified engineering technician.  Density tests should be performed to verify 
compaction and moisture content of all earthwork.  Inspection should be performed prior to 
and during concrete placement procedures.  Alliance Geotechnical Group, Inc. employs a 
group of experienced, well-trained technicians for inspection and construction materials 
testing.  We would be pleased to assist on this project phase.   
 
8. LIMITATIONS 
The professional services, which have been performed, the findings obtained, and the 
recommendations prepared were accomplished in accordance with currently accepted 
geotechnical engineering principles and practices.  The possibility always exists that the 
subsurface conditions at the site may vary somewhat from those encountered in the 
boreholes.  The number and spacing of test borings were chosen in such a manner as to 
decrease the possibility of undiscovered abnormalities, while considering the nature of 
loading, size, and cost of the project.  If there are any unusual conditions differing significantly 
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from those described herein, Alliance Geotechnical Group, Inc. should be notified immediately 
so that the effects of these conditions on design and construction can be addressed.   
 
This study was conducted for the exclusive use of Brinkley Sargent Wiginton Architects, Inc., 
the City of Longview, Texas, and their design consultants.  The reproduction of this report or 
any part thereof, in plans or other documents supplied to persons other than the owner, should 
bear language indicating that the information contained therein is for general design purposes.  
All contractors referring to this geotechnical report should draw their own conclusions for 
bidding purposes.  This report is intended to guide preparation of project specifications and 
should not be used as a substitute for the project specifications. 
 
We will retain the samples acquired for this project for a period of 60 days subsequent to the 
submittal date printed on the report.  After this period, the samples will be discarded unless 
otherwise notified by the client in writing.  
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 Scale:  Project No.:
Not-to-Scale LE19-006

NO.

1TBPE Firm #1970                                             
317 W. Harrison Road                             
Longview, Texas 75604                               
(903) 759-5395

New Police Station                  
West South Street                         

City of Longview, Texas
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Alliance Geotechnical Group

LOG OF BORING
BORING B-1

Project: New Police Station; West South Street; City of Longview, Texas
Project No.: LE19-006 Surface Elev.: 304.9± Date Drilled: 07-01-19
Location: See Plan of Borings - Figure 1 Northing: 6883092.29± Easting: 3124627.19±
Depth to water at completion of boring: 20'
Depth to water when checked: @ Completion was: 20'
Depth to caving when checked: @ Completion was: 27'

Notes: Completion Depth: 40'
Boring Backfilled with Soil Cuttings and Tamped After Final Water Level Measurements.
Boring Offset about 20'± East and 20'± South of Staked Location.

FIGURE NO.: 2
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Appendix A:

Laboratory Name:

Project Name:

Reviewer  Name:

# A

Laboratory Review Checklist:  Reportable Data

No NA NR ER#

LRC Date:

Laboratory Job (Project) Number:

PrepSet:

Yes

ANA-LAB 02/03/2020

Additional Testing 906869

877697

Description

Bill Peery, MS (WJP) 877697 QCgroup:

R01 OI Chain-of-Custody (C-O-C)

Did samples meet the laboratory's standard conditions of sample acceptability upon receipt? X

Were all departures from standard conditions described in the exception report? X

R02 OI Sample and Quality Control (QC) Identification

Are all field sample ID numbers cross referenced to the laboratory ID numbers? X

Are all laboratory ID numbers cross-referenced to the corresponding QC data? X

R03 OI Test Reports

Were all samples prepared and analyzed within holding times? X

Other than those results < MQL, were all other raw values bracketed by calibration standards? X

Were calculations checked by a peer or supervisor? X

Were all analyte identifications checked by a peer or supervisor? X

Were sample quantitation limits reported for all analytes not detected? X

Were all results for soil and sediment samples reported on a dry weight basis? X

Were % moisture (or solids) reported for all soil and sediment samples? X

If required for the project, tentatively identified compounds reported? X

R04 O Surrogate Recovery Data

Were surrogates added prior to extraction? X

Were surrogate percent recoveries in all samples within the laboratory QC limits? X

R05 OI Test Reports/Summary Forms for Blank Samples

Were appropriate type(s) of blanks analyzed? X

Were blanks analyzed at the appropriate frequency? X

Were blank concentrations < MQL? X

Were method blanks taken through the entire analytical process, including preparation and, if applicable, cleanup 

procedures?
X

R06 OI Laboratory Control Samples (LCS)

Were all chemicals of concern included in the LCS? X

Was each LCS taken though the entire analytical procedure, including prep and cleanup steps? X

Were LCSs analyzed at the required frequency? X

Were LCS (and LCS duplicate, if applicable) %Rs within the laboratory QC limits? X

Does the detectability data document the laboratory's capability to detect the chemicals of concern at the MDL used 

to calculate the SQLs?
X

Was the LCS duplicate relative percent difference within QC limits? X

R07 Matrix Spike (MS) and Matrix Spike Duplicate (MSD) data

Were the project/method specified analytes included in the MS and MSD? X

Were MS/MSD analyzed at the appropriate frequency? X

Were MS (and MSD, if applicable) %Rs within the laboratory QC limits? X

Were MS/MSD RPDs within laboratory QC limits? X

R08 OI Analytical Duplicate Data

Were appropriate analytical duplicates analyzed for each matrix? X

Were analytical duplicates analyzed at the appropriate frequency? X

Were RPDs or relative standard deviations within the laboratory QC limits? X

R09 OI Method Quantitation Limits (MQLs)

Are the MQLs for each method analyte included in the laboratory data package? X

Do the MQLs correspond to the concentration of the lowest non-zero calibration standard? X

Are unadjusted MQLs included in the laboratory data package? X

R10 OI Other Problems/Anomalies

Are all known problems/anomalies/special condition noted in this LRC and ER? X

Were all necessary corrective actions preformed for the reported data? X

Was applicable and available technology used to lower the SQL and minimize the matrix interference effects on the 

sample results?
X
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Appendix A:

Laboratory Name:

Project Name:

Reviewer  Name:

# A

Laboratory Review Checklist:  Reportable Data

No NA NR ER#

LRC Date:

Laboratory Job (Project) Number:

PrepSet:

Yes

ANA-LAB 02/03/2020

Additional Testing 906869

880455

Description

Bill Peery, MS (WJP) 879656 QCgroup:

R01 OI Chain-of-Custody (C-O-C)

Did samples meet the laboratory's standard conditions of sample acceptability upon receipt? X

Were all departures from standard conditions described in the exception report? X

R02 OI Sample and Quality Control (QC) Identification

Are all field sample ID numbers cross referenced to the laboratory ID numbers? X

Are all laboratory ID numbers cross-referenced to the corresponding QC data? X

R03 OI Test Reports

Were all samples prepared and analyzed within holding times? X

Other than those results < MQL, were all other raw values bracketed by calibration standards? X

Were calculations checked by a peer or supervisor? X

Were all analyte identifications checked by a peer or supervisor? X

Were sample quantitation limits reported for all analytes not detected? X

Were all results for soil and sediment samples reported on a dry weight basis? X

Were % moisture (or solids) reported for all soil and sediment samples? X

If required for the project, tentatively identified compounds reported? X

R04 O Surrogate Recovery Data

Were surrogates added prior to extraction? X

Were surrogate percent recoveries in all samples within the laboratory QC limits? X

R05 OI Test Reports/Summary Forms for Blank Samples

Were appropriate type(s) of blanks analyzed? X

Were blanks analyzed at the appropriate frequency? X

Were blank concentrations < MQL? X

Were method blanks taken through the entire analytical process, including preparation and, if applicable, cleanup 

procedures?
X

R06 OI Laboratory Control Samples (LCS)

Were all chemicals of concern included in the LCS? X

Was each LCS taken though the entire analytical procedure, including prep and cleanup steps? X

Were LCSs analyzed at the required frequency? X

Were LCS (and LCS duplicate, if applicable) %Rs within the laboratory QC limits? X  1 

Does the detectability data document the laboratory's capability to detect the chemicals of concern at the MDL used 

to calculate the SQLs?
X

Was the LCS duplicate relative percent difference within QC limits? X

R07 Matrix Spike (MS) and Matrix Spike Duplicate (MSD) data

Were the project/method specified analytes included in the MS and MSD? X

Were MS/MSD analyzed at the appropriate frequency? X

Were MS (and MSD, if applicable) %Rs within the laboratory QC limits? X

Were MS/MSD RPDs within laboratory QC limits? X  2 

R08 OI Analytical Duplicate Data

Were appropriate analytical duplicates analyzed for each matrix? X

Were analytical duplicates analyzed at the appropriate frequency? X

Were RPDs or relative standard deviations within the laboratory QC limits? X

R09 OI Method Quantitation Limits (MQLs)

Are the MQLs for each method analyte included in the laboratory data package? X

Do the MQLs correspond to the concentration of the lowest non-zero calibration standard? X

Are unadjusted MQLs included in the laboratory data package? X

R10 OI Other Problems/Anomalies

Are all known problems/anomalies/special condition noted in this LRC and ER? X

Were all necessary corrective actions preformed for the reported data? X

Was applicable and available technology used to lower the SQL and minimize the matrix interference effects on the 

sample results?
X
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Appendix A: (cont'd):

Laboratory Name:

Project Name:

Reviewer  Name:

Laboratory Review Checklist:  Exception Reports

LRC Date:

Laboratory Job (Project) Number:

PrepSet: QCgroup:

ER# Description

ANA-LAB

Additional Testing

Bill Peery, MS (WJP)

02/03/2020

906869

879656 880455

 1 The following LCS/LCSD constituents have recoveries outside of laboratory QC limits: (LCSD) 

2-Methylnaphthalene, (LCSD) Dibenzofuran

 2 The following MSD constituents have RPDs outside of laboratory QC limits: 2-Methylnaphthalene, Pyrene

 3 The following IS area counts/retention times have values outside QC limits: 879656 Acenaphthene-d10-ISTD, 879656 

Phenanthrene-d10-ISTD, 1857647 1,4-Dichlorobenzene-d4-ISTD, 1857647 Acenaphthene-d10-ISTD, 1857647 

Chrysene-d12-ISTD, 1857647 Naphthalene-d8-ISTD, 1857647 Perylene-d12-ISTD, 1857647 Perylene-d12-ISTD, 

1857647 Phenanthrene-d10-ISTD

1  ER# = Exception Report identification number (an Exception Report should be completed for an item if "NR" or "No" is    

    checked on the LRC)

RG-366/TRRP-13 December 2002 (rptSETQAer  v.1.0 04/25/2005) Page 1 of 1LDSClient v1.15.6.1874 A4

Report Page 50 of 50

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18



Attachment D 

Soil Boring Logs 
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 INFORMATION FOR BIDDERS 
 
 
 1. Receipt and Opening of Proposals.  The City of Longview (Owner) invites Proposals 

to be submitted on the forms provided.  Proposals will be received by the Owner in 
the Public Works Training Room, 933 Mobile Drive, Longview, TX, 75604, until the 
time and date specified in the Notice to Bidders, and then at the stated time and place 
publicly opened and read aloud.  Only the total amount of the bid will be read aloud, 
however, the Proposals will be open for public inspection immediately following the 
opening. 

 
The Owner reserves the right to waive any informality and to reject any or all bids.  
Any Proposal received after the specified time will be returned to the Bidder 
unopened.  No Proposal may be withdrawn within 90 days from the opening date. 
Conditional bids will not be considered. 

 
 2. Preparation of Proposals.  Each Proposal must be submitted in a sealed envelope 

bearing on the outside the name of the bidder, his address, and the name of the 
project for which the Proposal is submitted.  If forwarded by mail, the sealed envelope 
containing the Proposal must be enclosed in another envelope addressed as 
specified. 

 
 3. Withdrawal or Modification of Bid.  Prior to the bid opening, no Proposal may be 

withdrawn after 48 hours before the time of the bid opening.  Any modification of any 
bid may be made under the same conditions as set forth for submitting a Proposal. 

 
 4. Qualifications of Bidders.  The Owner may make such investigations as he deems 

necessary to determine the ability of the bidder to perform the work, and the Bidder 
shall furnish to the Owner all such information and data for this purpose as the Owner 
may request.  The Owner reserves the right to reject any Proposal if the evidence 
submitted by, or investigation of, such Bidder fails to satisfy the Owner that the bidder 
is properly qualified to carry out the obligations of the contract and to complete the 
work contemplated therein. 

 
 5. Bid Security.  Each Proposal must be accompanied by cash, certified check of the 

Bidder, or a bid bond duly executed by the Bidder as principal and having as surety 
thereon a surety company approved by the Owner, in the amount of 5% of the base 
bid. Such cash, checks or bid bonds will be returned to all except the three lowest 
Bidders within three days after the opening of bids, and the remaining cash, checks, 
or bid bonds will be returned promptly after the Owner and the accepted Bidder have 
executed the contract, or if no award has been made within 90 days after the date of 
the opening of bids, upon demand of the bidder at any time thereafter, so long as he 
has not been notified of the acceptance of his Proposal. 
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6. Liquidated Damages for Failure to Enter into Contract.  The successful Bidder, upon 
his failure or refusal to execute and deliver the Contract and bonds required within 15 
days after he has received notice of the acceptance of his Proposal, shall forfeit to the 
Owner, as liquidated damages for such failure or refusal, the security deposited with 
his Proposal. 

 
 7. Time of Completion and Liquidated Damages.  Bidder must agree to commence work 

within 10 days after the date to be specified in a written "Notice to Proceed" by the 
Owner and to fully complete the project within the time stated in the Proposal.  The 
bidder must agree to pay, as liquidated damages, the sum of $3,570.00 for each 
consecutive calendar day thereafter as hereinafter provided for in the General 
Conditions. 

 
 8. Conditions of Work.  Each Bidder must inform himself fully of the conditions relating to 

the construction of the project and the employment of labor thereon.  Failure to do so 
will not relieve a successful Bidder of his obligation to furnish all material and labor 
necessary to carry out the provision of his Contract.  Insofar as possible, the 
Contractor, in carrying out his work, must employ such methods or means as will not 
cause any interruption of or interference with the work of any other Contractor. 

 
 9. Addenda and Interpretation.  No interpretation of the meaning of the plans, 

specifications or other pre-bid documents will be made to any Bidder orally.  Every 
request for such interpretation should be in writing addressed to Brinkley Sargent 
Wiginton Architects 5000 Quorum Dr, Suite 600 Dallas TX. 75254, and to be given 
consideration must be received at least five days prior to the date fixed for the 
opening of Proposals. Any and all such interpretations and any supplemental 
instructions will be in the form of written addenda to the specifications which, if issued, 
will be mailed by regular mail to all prospective bidders not later than two days prior to 
the date fixed for the opening of Proposals.  Failure of any Bidder to receive any such 
addendum or interpretation shall not relieve such Bidder from any obligation under his 
bid as submitted.  Each Bidder shall check with Architect at an appropriate time to 
determine that he or she has received all Addenda; failure to do so shall be the 
complete responsibility of the Bidder.  All addenda so issued shall become part of the 
contract documents. 

 
10. Security for Faithful Performance.  Simultaneously with his delivery of the executed 

Contract, the Contractor shall furnish bonds as security for faithful performance of this 
Contract and for the payment of all persons performing labor on the project under 
Contract and furnishing materials in connection with Contract, as specified in the 
General Conditions included herein.  The surety on such bond or bonds shall be a 
duly authorized surety company satisfactory to the Owner.  In the case that the total 
bid is $25,000. or less, the Contractor may elect not to furnish a Performance and 
Payment Bond; provided that it is understood and agreed that no progress or monthly 
payment will be made and that final payment will be made following completion and 
acceptance by the City of the entire project. 
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11. Power of Attorney.  Attorneys-in-fact who sign bid bonds or contract bonds must file 

with each bond a certified and effectively dated copy of their power of attorney. 
 
12. Laws and Regulations.  The bidder's attention is directed to the fact that all applicable 

State laws, municipal ordinances, and the rules and regulations of all authorities 
having jurisdiction over construction of the project shall apply to the Contract 
throughout and they will be deemed to be included in the Contract the same as 
though herein written out in full. 

 
13. Obligation of Bidder.  At the time of the opening of Proposals each Bidder will be 

presumed to have inspected the site and to have read and to be thoroughly familiar 
with the plans and contract documents, including all addenda.  The failure or omission 
of any Bidder to examine any form, instrument or document shall in no way relieve 
any Bidder from any obligation in respect of his bid. 

 
14. Certification of Completion.  A Certificate of Completion, which is included in these 

contract documents, will be required in the final completion and acceptance of the 
project as provided in the General Conditions of Agreement Item 5.06. 

 



 

STATEMENT OF QUALIFICATIONS  SQ-1 

STATEMENT OF QUALIFICATIONS 
 
Bidder:    
 
Address:    
 
Similar Projects Completed by Bidder: 
 
1. NAME OF PROJECT:   
 

OWNER:    ADDRESS   
 

DATE STARTED    DATE COMPLETED:   
 

APPROX. QUANTITIES OF MAJOR ITEMS:   
 

  
 

VALUE OF CONTRACT:   
 
 
2. NAME OF PROJECT:   
 

OWNER:    ADDRESS   
 

DATE STARTED    DATE COMPLETED:   
 

APPROX. QUANTITIES OF MAJOR ITEMS:   
 

  
 

VALUE OF CONTRACT:   
 
 
3. NAME OF PROJECT:   
 

OWNER:    ADDRESS   
 

DATE STARTED    DATE COMPLETED:   
 

APPROX. QUANTITIES OF MAJOR ITEMS:   
 

  
 

VALUE OF CONTRACT:   
 
 
4. OTHER PROJECT REFERENCES:   
 

THIS FORM MUST BE INCLUDED WITH YOUR SEALED BID 



CITY OF LONGVIEW 
PUBLIC WORKS DEPARTMENT 

 
 
CERTIFICATE OF FINAL COMPLETION OF: 
 

Police Department 
 
CONTRACT DATED: _______________________ 
 
STATE OF TEXAS 
COUNTY OF GREGG} 
 

Before me, the undersigned authority, a Notary Public in and for Gregg County, 
Texas, on this day personally appeared 
____________________________________________ who, being by me duly sworn on 
his oath, says that he is/represents  _____________________________________, the 
contractor who has performed a contract with the City of Longview for the construction of 
the work described above, and is duly authorized to make this affidavit; that he has 
personally examined the work described above as required by the contract documents and 
specifications of the City of Longview attached to the contract; that said work and all items 
thereof have been completed and all known defects made good; that thereof have been 
completed and all known defects made good; that all surplus material, refuse, dirt and 
rubbish have been cleaned up, removed and disposed of; that all parts of the work are in a 
neat, tidy, finished condition and ready in all respects for acceptance by the City; that all the 
required work has been performed in accordance with the specifications, that rates of pay 
for all labor employed on said work have not been below the minimum set out in Labor 
Classification and Minimum Wage Scale in said Contract Documents and Specifications 
and that within the knowledge of affiant all just bills for labor and material and for the rental 
or use of any equipment or apparatus used in, on, or in connection with the work have been 
paid in full by the Contractor. 
  
 __________________________________ 
 
 

Sworn to and subscribed before me this ______________________________ day 
of __________________________________, 20__. 
 
 __________________________________ 
 Notary Public, Gregg County, Texas 
 
 

This is to certify that I have thoroughly inspected the work performed by the above 
named contractor on the above-described contract and find all things in accordance with 
the plans and specifications governing this work. 
 
 __________________________________ 
 Inspector 
 
 __________________________________ 
 Project Architect 
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6/15/2020 beta.SAM.gov

https://beta.sam.gov/wage-determination/TX20200250/1?index=wd&is_active=true&date_filter_index=0&date_rad_selection=date&wdType=dbra&con… 1/5

          "General Decision Number: TX20200250 02/14/2020 
 
Superseded General Decision Number: TX20190250 
 
State: Texas 
 
Construction Type: Building 
 
County: Gregg County in Texas. 
 
BUILDING CONSTRUCTION PROJECTS (does not include single family 
homes or apartments up to and including 4 stories). 
 
Note: Under Executive Order (EO) 13658, an hourly minimum wage 
of $10.80 for calendar year 2020 applies to all contracts 
subject to the Davis-Bacon Act for which the contract is 
awarded (and any solicitation was issued) on or after January 
1, 2015.  If this contract is covered by the EO, the contractor 
must pay all workers in any classification listed on this wage 
determination at least $10.80 per hour (or the applicable wage 
rate listed on this wage determination, if it is higher) for 
all hours spent performing on the contract in calendar year 
2020.  If this contract is covered by the EO and a 
classification considered necessary for performance of work on 
the contract does not appear on this wage determination, the 
contractor must pay workers in that classification at least the 
wage rate determined through the conformance process set forth 
in 29 CFR 5.5(a)(1)(ii) (or the EO minimum wage rate,if it is 
higher than the conformed wage rate).  The EO minimum wage rate 
will be adjusted annually.  Please note that this EO applies to 
the above-mentioned types of contracts entered into by the 
federal government that are subject to the Davis-Bacon Act 
itself, but it does not apply to contracts subject only to the 
Davis-Bacon Related Acts, including those set forth at 29 CFR 
5.1(a)(2)-(60). Additional information on contractor 
requirements and worker protections under the EO is available 
at www.dol.gov/whd/govcontracts. 
 
 
Modification Number     Publication Date 
          0              01/03/2020 
          1              02/14/2020 
 
 BOIL0074-003 01/01/2017 
 
                                  Rates          Fringes 
 
BOILERMAKER......................$ 28.00            22.35 
---------------------------------------------------------------- 
 ELEC1151-003 09/01/2015 
 
                                  Rates          Fringes 
 
ELECTRICIAN (Excludes Low    
Voltage Wiring and    
Installatin of Sound and    
Communication Systems)...........$ 23.40         13%+5.20 
---------------------------------------------------------------- 
* ELEV0021-006 01/01/2020 
 
                                  Rates          Fringes 
 
ELEVATOR MECHANIC................$ 42.59           34.765 
 
FOOTNOTES:   
  A. 6% under 5 years based on regular hourly rate for all 
  hours worked.  8% over 5 years based on regular hourly rate 
  for all hours worked. 
 
  B. New Year's Day, Memorial Day, Independence Day, Labor Day, 
  Thanksgiving Day, the Friday after Thanksgiving Day, 
  Christmas Day, and Veterans Day. 
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---------------------------------------------------------------- 
 ENGI0178-005 06/01/2014 
 
                                  Rates          Fringes 
 
POWER EQUIPMENT OPERATOR   
     (1) Tower Crane.............$ 29.00            10.60 
     (2) Cranes with Pile  
     Driving or Caisson  
     Attachment and Hydraulic  
     Crane 60 tons and above.....$ 28.75            10.60 
     (3) Hydraulic cranes 59  
     Tons and under..............$ 27.50            10.60 
---------------------------------------------------------------- 
 IRON0084-011 06/01/2019 
 
                                  Rates          Fringes 
 
IRONWORKER, ORNAMENTAL...........$ 24.42             7.12 
---------------------------------------------------------------- 
 PLUM0100-006 11/01/2017 
 
                                  Rates          Fringes 
 
PIPEFITTER.......................$ 29.09            11.51 
---------------------------------------------------------------- 
  SUTX2014-026 07/21/2014 
 
                                  Rates          Fringes 
 
BRICKLAYER.......................$ 18.33             2.50 
   
CARPENTER (Form Work Only).......$ 13.63             0.00 
   
CARPENTER, Excludes Form Work....$ 25.00             0.00 
   
CEMENT MASON/CONCRETE FINISHER...$ 13.94             0.00 
   
ELECTRICIAN (Communication    
Technician Only).................$ 14.00             2.90 
   
ELECTRICIAN (Low Voltage    
Wiring Only).....................$ 14.36             2.44 
   
INSULATOR - MECHANICAL     
(Duct, Pipe & Mechanical    
System Insulation)...............$ 19.77             7.13 
   
IRONWORKER, REINFORCING..........$ 12.27             0.00 
   
IRONWORKER, STRUCTURAL...........$ 20.00             0.00 
   
LABORER:  Common or General......$ 11.02             0.00 
   
LABORER:  Mason Tender - Brick...$ 11.36             0.00 
   
LABORER:  Mason Tender -    
Cement/Concrete..................$ 10.66             0.00 
   
LABORER:  Pipelayer..............$ 12.49             2.13 
   
LABORER:  Roof Tearoff...........$ 11.28             0.00 
   
OPERATOR:     
Backhoe/Excavator/Trackhoe.......$ 15.60             0.00 
   
OPERATOR:  Bobcat/Skid    
Steer/Skid Loader................$ 13.93             0.00 
   
OPERATOR:  Bulldozer.............$ 14.00             0.27 
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OPERATOR:  Drill.................$ 16.22             0.34 
   
OPERATOR:  Forklift..............$ 14.83             0.00 
   
OPERATOR:  Grader/Blade..........$ 15.10             1.94 
   
OPERATOR:  Loader................$ 12.62             2.42 
   
OPERATOR:  Mechanic..............$ 17.52             3.33 
   
OPERATOR:  Paver  (Asphalt,    
Aggregate, and Concrete).........$ 16.03             0.00 
   
OPERATOR:  Roller................$ 12.70             0.00 
   
PAINTER (Brush, Roller, and    
Spray)...........................$ 14.45             0.00 
   
PLUMBER..........................$ 21.35             4.55 
   
ROOFER...........................$ 13.75             0.00 
   
SHEET METAL WORKER (HVAC Duct    
Installation Only)...............$ 22.73             7.52 
   
SHEET METAL WORKER, Excludes    
HVAC Duct Installation...........$ 15.44             1.46 
   
TILE FINISHER....................$ 11.22             0.00 
   
TILE SETTER......................$ 14.74             0.00 
   
TRUCK DRIVER:  Dump Truck........$ 12.39             1.18 
   
TRUCK DRIVER:  Flatbed Truck.....$ 19.65             8.57 
   
TRUCK DRIVER:  Semi-Trailer    
Truck............................$ 12.50             0.00 
   
TRUCK DRIVER:  Water Truck.......$ 12.00             4.11 
---------------------------------------------------------------- 
 
WELDERS - Receive rate prescribed for craft performing 
operation to which welding is incidental. 
 
================================================================ 
  
Note: Executive Order (EO) 13706, Establishing Paid Sick Leave 
for Federal Contractors applies to all contracts subject to the 
Davis-Bacon Act for which the contract is awarded (and any 
solicitation was issued) on or after January 1, 2017.  If this 
contract is covered by the EO, the contractor must provide 
employees with 1 hour of paid sick leave for every 30 hours 
they work, up to 56 hours of paid sick leave each year. 
Employees must be permitted to use paid sick leave for their 
own illness, injury or other health-related needs, including 
preventive care; to assist a family member (or person who is 
like family to the employee) who is ill, injured, or has other 
health-related needs, including preventive care; or for reasons 
resulting from, or to assist a family member (or person who is 
like family to the employee) who is a victim of, domestic 
violence, sexual assault, or stalking.  Additional information 
on contractor requirements and worker protections under the EO 
is available at www.dol.gov/whd/govcontracts. 
 
Unlisted classifications needed for work not included within 
the scope of the classifications listed may be added after 
award only as provided in the labor standards contract clauses 
(29CFR 5.5 (a) (1) (ii)). 
 
 
---------------------------------------------------------------- 
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The body of each wage determination lists the classification 
and wage rates that have been found to be prevailing for the 
cited type(s) of construction in the area covered by the wage 
determination. The classifications are listed in alphabetical 
order of ""identifiers"" that indicate whether the particular 
rate is a union rate (current union negotiated rate for local), 
a survey rate (weighted average rate) or a union average rate 
(weighted union average rate). 
 
Union Rate Identifiers 
 
A four letter classification abbreviation identifier enclosed 
in dotted lines beginning with characters other than ""SU"" or 
""UAVG"" denotes that the union classification and rate were 
prevailing for that classification in the survey. Example: 
PLUM0198-005 07/01/2014. PLUM is an abbreviation identifier of 
the union which prevailed in the survey for this 
classification, which in this example would be Plumbers. 0198 
indicates the local union number or district council number 
where applicable, i.e., Plumbers Local 0198. The next number, 
005 in the example, is an internal number used in processing 
the wage determination. 07/01/2014 is the effective date of the 
most current negotiated rate, which in this example is July 1, 
2014. 
 
Union prevailing wage rates are updated to reflect all rate 
changes in the collective bargaining agreement (CBA) governing 
this classification and rate. 
 
Survey Rate Identifiers 
 
Classifications listed under the ""SU"" identifier indicate that 
no one rate prevailed for this classification in the survey and 
the published rate is derived by computing a weighted average 
rate based on all the rates reported in the survey for that 
classification.  As this weighted average rate includes all 
rates reported in the survey, it may include both union and 
non-union rates. Example: SULA2012-007 5/13/2014. SU indicates 
the rates are survey rates based on a weighted average 
calculation of rates and are not majority rates. LA indicates 
the State of Louisiana. 2012 is the year of survey on which 
these classifications and rates are based. The next number, 007 
in the example, is an internal number used in producing the 
wage determination. 5/13/2014 indicates the survey completion 
date for the classifications and rates under that identifier. 
 
Survey wage rates are not updated and remain in effect until a 
new survey is conducted. 
 
Union Average Rate Identifiers 
 
Classification(s) listed under the UAVG identifier indicate 
that no single majority rate prevailed for those 
classifications; however, 100% of the data reported for the 
classifications was union data. EXAMPLE: UAVG-OH-0010 
08/29/2014. UAVG indicates that the rate is a weighted union 
average rate. OH indicates the state. The next number, 0010 in 
the example, is an internal number used in producing the wage 
determination. 08/29/2014 indicates the survey completion date 
for the classifications and rates under that identifier. 
 
A UAVG rate will be updated once a year, usually in January of 
each year, to reflect a weighted average of the current 
negotiated/CBA rate of the union locals from which the rate is 
based. 
 
  
 
---------------------------------------------------------------- 
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                   WAGE DETERMINATION APPEALS PROCESS 
 
1.) Has there been an initial decision in the matter? This can 
be: 
 
*  an existing published wage determination 
*  a survey underlying a wage determination 
*  a Wage and Hour Division letter setting forth a position on 
   a wage determination matter 
*  a conformance (additional classification and rate) ruling 
 
On survey related matters, initial contact, including requests 
for summaries of surveys, should be with the Wage and Hour 
Regional Office for the area in which the survey was conducted 
because those Regional Offices have responsibility for the 
Davis-Bacon survey program. If the response from this initial 
contact is not satisfactory, then the process described in 2.) 
and 3.) should be followed. 
 
With regard to any other matter not yet ripe for the formal 
process described here, initial contact should be with the 
Branch of Construction Wage Determinations.  Write to: 
 
            Branch of Construction Wage Determinations 
            Wage and Hour Division 
            U.S. Department of Labor 
            200 Constitution Avenue, N.W. 
            Washington, DC 20210 
 
2.) If the answer to the question in 1.) is yes, then an 
interested party (those affected by the action) can request 
review and reconsideration from the Wage and Hour Administrator 
(See 29 CFR Part 1.8 and 29 CFR Part 7). Write to: 
 
            Wage and Hour Administrator 
            U.S. Department of Labor 
            200 Constitution Avenue, N.W. 
            Washington, DC 20210 
 
The request should be accompanied by a full statement of the 
interested party's position and by any information (wage 
payment data, project description, area practice material, 
etc.) that the requestor considers relevant to the issue. 
 
3.) If the decision of the Administrator is not favorable, an 
interested party may appeal directly to the Administrative 
Review Board (formerly the Wage Appeals Board).  Write to: 
 
            Administrative Review Board 
            U.S. Department of Labor 
            200 Constitution Avenue, N.W. 
            Washington, DC 20210 
 
4.) All decisions by the Administrative Review Board are final. 
 
================================================================ 
 
          END OF GENERAL DECISION" 
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Liquidated Damages Calculation
PROJECT Police Department
C.I.P. PROJECT NO.    PROJECT MANAGER Kevin Chumbley, P.E.
CONTRACT NO.    PROJECT SPONSOR
PREPARED BY Kevin Chumbley    DATE 8/1/2020

ON-SITE PROJECT INSPECTION (CITY FORCES)

Engineer/Architect 16 hr/wk @ $43.00 /hr = $688.00 /wk (÷7) = $98.29 /day
Supervising Inspector 24 hr/wk @ $24.33 /hr = $583.92 /wk (÷7) = $83.42 /day
Inspector 16 hr/wk @ $22.00 /hr = $352.00 /wk (÷7) = $50.29 /day

Sub-Total = $231.99 /day
Overhead: % of Sub-Total = $231.99 /day

Overtime (over 40 Hours):

Supervising Inspector 0 hr/wk @ $0.00 /hr = $0.00 /wk (÷7) = $0.00 /day
Inspector 0 hr/wk @ $0.00 /hr = $0.00 /wk (÷7) = $0.00 /day

Sub-Total = $0.00 /day
Overhead: .00 % of Sub-Total = $0.00 /day

Consulting Services:

Engineer/Architect II (Private Sector) 7 hr/wk @ $170.00 /hr = $1,190.00 /wk (÷7) = $170.00 /day
Project Manager 1 hr/wk @ $200.00 /hr = $200.00 /wk (÷7) = $28.57 /day
Project Architect I 8 hr/wk @ $170.00 /hr = $1,360.00 /wk (÷7) = $194.29 /day
Construction Administration 18 hr/wk @ $150.00 /hr = $2,700.00 /wk (÷7) = $385.71 /day
Interior Designer Sr 2 hr/wk @ $130.00 /hr = $260.00 /wk (÷7) = $37.14 /day
Architect (staff) 2 hr/wk @ $130.00 /hr = $260.00 /wk (÷7) = $37.14 /day

Sub-Total = $852.86 /day
Overhead: .00 % of Sub-Total = $852.86 /day

Project Managment

Project Manager (City) 16 hr/wk @ $43.00 /hr = $688.00 /wk (÷7) = $98.29 /day
Technician (City) 24 hr/wk @ $30.00 /hr = $720.00 /wk (÷7) = $102.86 /day

Sub-Total = $201.14 /day
Overhead: .00 % of Sub-Total = $201.14 /day

INTEREST ON MONEY PAID TO THE CONTRACTOR, BUT NOT USABLE

Assuming 80% paid @ completion date:
Construction Cost $26,000,000.00
Total Paid (80%) $20,800,000.00
Daily Interest @ 0.0110 % of Total Paid: (or 4 % annual interest rate): = $2,288.00 /day
Loss  of  Revenue  for  Revenue  Producing  Projects = $0.00 /day
Loss  of  Capital  Recovery  Fees = $0.00 /day

Actual Expenses Incurred = $0.00 /day
Equipment Rental = $0.00 /day
Space Rental = $0.00 /day

Total per Calendar Day $3,573.99

USE $3,570.00

L-1
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CITY OF LONGVIEW  
PUBLIC WORKS ADMINISTRATION BUILDING 
933 MOBILE DRIVE 
LONGVIEW, TX  75604 
POLICE DEPARTMENT  
2:00P.M., THURSDAY, OCTOBER 1, 2020 
 

Proposal of ______________________________________________________, (hereinafter 
called "Bidder"), a corporation, organized and existing under the laws of the State of 
___________________ , a partnership, or an individual doing business as 
________________________________ (strike out inapplicable terms). 

 

TO THE CITY OF LONGVIEW, TEXAS (OWNER): 

 

The undersigned bidder, in response to the Notice to Bidders for the construction of the above 
project and in conformance with the Information for Bidders; having examined the plans, 
specifications, related documents and the site of the proposed work; being familiar with all of the 
conditions relating to the construction of the proposed project, including the availability of 
materials and labor; hereby proposes to furnish all labor, materials, supplies, equipment, and 
superintendence necessary for the construction of the project in accordance with the plans, 
specifications, and contract documents at the unit prices proposed herein. 

 

The undersigned Bidder proposes, acknowledges, and agrees to construct the entire project as 
shown on the plans, fully in accordance with the requirements of the plans, specifications, and 
contract documents for the prices included in this Proposal and fully understands and agrees that 
the various items of material, labor, and construction not specifically enumerated and provided 
for herein are considered subsidiary to the several items for which this direct payment is 
specifically provided.  Furthermore, the undersigned agrees that one such subsidiary item is the 
protection, maintenance, repair, or replacement of all underground lines and services, whether 
shown on the plans or not, all to the full satisfaction of the Architect and in a timely manner. 

 

The undersigned Bidder acknowledges and agrees that any award of the Contract shall be 
determined by the Base Bid plus/minus any combination of Bid Schedules and/or 
Alternates as selected by the Owner. 
 





BID PROPOSAL 

P-3 

 

The undersigned Bidder hereby agrees to begin work under the contract on or before the date to 
be specified in the written Notice to Proceed and to fully complete the project within 550 
consecutive calendar days.  The undersigned Bidder further agrees to pay, as liquidated damages, 
the sum of $3,570.00 for each consecutive calendar day thereafter as provided in Item 7 of the 
Information for Bidders. 

 

The undersigned Bidder has contacted, within 72 hours prior to this bid opening, the office of the 
OWNER and has determined that all Addenda are as follows: 

Addendum No. 1, dated __________; _________________________________ 
Addendum No. 2, dated __________; _________________________________ 
Addendum No. 3, dated __________; _________________________________ 
 
The undersigned Bidder acknowledges and agrees that this Proposal shall be good and may not 
be withdrawn for a period of 90 calendar days from the date of this bid opening. 

The undersigned Bidder is obligated to and shall show accurate unit prices as well as total 
amounts, and agrees that in the case of ambiguity between unit prices and total amounts or in the 
case of any other ambiguity the Owner may interpret an ambiguity in a manner most 
advantageous to the Owner or reject the bid. 

The undersigned Bidder further acknowledges and agrees that a bid that has been opened may 
not be changed for the purpose of correcting an error in the final bid price. 

The undersigned Bidder agrees to execute the Contract Agreement and furnish the required 
Performance Bond, Payment Bond, and Maintenance Bond within 15 calendar days from the 
date of acceptance of the Proposal. 

The undersigned Bidder has attached and made a part of this Proposal a bid security in 
conformance with Item 5 of the Information for Bidders. 

Submitted by: 

____________________________        _____________________________  
(Firm) (Signature)                
 
____________________________        _____________________________ 
(Name - Typed or Printed) (Address) 
 
____________________________        _____________________________ 
(Title) (City,County,State,Zip Code) 
 
____________________________        _____________________________  
(Area Code-Telephone Number) (Attest - Date) 
 
 
_____________________________ 
(Fax Number)  (Corporation Seal) 
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VENDOR COMPLIANCE TO STATE LAW 
 
 
The 1985 Session of the Texas Legislature passed House Bill 620 relative to the award of 
contracts to non-resident bidders.  This law provides that, in order to be awarded a contract 
as low bidder, non-resident bidders (out-of-state contractors whose corporate offices or 
principal place of business are outside of the state of Texas) bid projects for construction, 
improvements, supplies or services in Texas at an amount lower than the lowest Texas 
resident bidder by the same amount that a Texas resident bidder would be required to 
under bid a non-resident bidder in order to obtain a comparable contract in the state in 
which the non-residents principal place of business is located.  The appropriate blanks in 
Section A must be filled out by all out-of-state or non-resident bidders in order for your bid 
to meet specifications.  The failure of out-of-state or non-resident contractors to do so will 
automatically disqualify that bidder.  Resident bidders must check the blank in Section B. 
 
A. Non-resident vendors in ____________ (insert state), our principal place of 

business, are required to be _____________ percent lower than resident bidders by 
state law.  A copy of the statute is attached. 

 
Non-resident vendors in _____________ (insert state), our principal place of 
business, are not required to underbid resident bidders. 

 
B. _______ Our principal place of business or corporate offices are in the State of 

Texas. 
 
 
BIDDER: 
 
____________________________   By:__________________________ 
(company)            (signature) 
 
____________________________   _____________________________ 
(address)       (print name) 
 
____________________________   _____________________________ 
(city, state, zip)      (title)  
 
 
 
 THIS FORM MUST BE INCLUDED WITH YOUR SEALED BID 
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Certificate of Interested Parties (Form 1295)  
Notice and Process 
 
In 2015, the Texas Legislature adopted House Bill 1295, which added Section 2252.908 of the Government Code. The 
law states that a governmental entity may not enter into certain contracts with a business entity unless the business 
entity submits a disclosure of interested parties to the governmental entity. The disclosure of interested parties will be 
submitted online via Form 1295 and must be submitted to the governmental entity prior to any signed contract and/or 
vote by the governing authority.  
 
The Filing Process:  

1. Prior to award by City Council, your firm will be required to log in to the Texas Ethics Commission, 
https://www.ethics.state.tx.us/whatsnew/elf_info_form1295.htm and fill out the Electronic Filing Application.  

2. Once submitted, the system will generate an electronic Form 1295 displaying a “Certificate Number.” Your 
firm must print, sign and notarize Form 1295.  

3. Within seven (7) business days from notification of pending award by the City of Longview Purchasing 
Department, the completed Form 1295 must be submitted to City of Longview.  

4. Your firm will need to repeat this process and obtain a separate Form 1295 each time you enter into a new 
contract, renew a contract or make modification and/or amendments to a City of Longview contract.  

 
Instructions and information are available at https://www/ethics.state.tx.us/tec/1295-Info.htm or you may call the Texas 
Ethics Commission at (512) 463-5800.  
 

BY SUBMITTING A BID YOUR FIRM AGREES TO ADHERE TO HB 1295 REFERENCED ABOVE  

 

Please Note:  No action required until notification of potential award by the City of Longview Purchasing 
Department. 

 

 

 



Exhibit A: Instructions for House Bill 1295 
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This form must be filled out before a recommendation to council for award of a contract can be made. 
 
 
Since City of Longview is a governmental entity, we are required by law to have you fill out Form 1295 on line at the web address listed below.  I 
have attached a copy of what the form will look like when you access it online.  Enter your business name, the agency/entity will be City of 
Longview, and Contract ID will be the bid # and description of the Bid, which is        Police Department-2020-0830          .  I have included a 
definition of interested parties: 
 
Interested Party means a person who has controlling interest in a business entity with whom a governmental entity or state agency contracts or 
who actively participates in facilitating the contract or negotiating the terms of the contract, including a broker, intermediary, adviser, or attorney 
for the business entity. 
 
Intermediary for purposes of this rule, means, a person who actively participates in the facilitation of the contract or negotiating the contract, 
including a broker, adviser, attorney or representative of or agent for the business entity who: 
1. receives compensation from the business entity for the person's participation; 
2. Communicates directly with the governmental entity or state agency on behalf of the business entity regarding the contract; and 
3. Is not an employee of the business entity.  
 
Once you have filled out the form online, the system will generate a form showing a certificate number. Please print this form, sign it and have it 
notarized.  Once it is notarized, please send it to me.  I am required by law to keep this certificate on file.  Please call me at 903-237-1324 if you 
have any questions. 
 
Once we have this form, the City can make a recommendation to City Council to award this contract. 

Certificate of Interested Parties (Form 1295) 

 In 2015, the Texas Legislature adopted House Bill 1295, which added Section 2252.908 of the Government Code. The law states that a 
government entity may not enter into certain contracts with a business entity unless the business entity submits a disclosure of interested parties to 
the government entity. The disclosure of interested parties will be submitted online via Form 1295 and must be submitted to the governmental 
entity prior to any signed contract and/or vote by the governing authority. 

  

The Filing Process: 

1. Since your firm was awarded a contract with City of Longview your firm is required to log in to the Texas Ethics 
Commission, https://www.ethics.state.tx.us/whatsnew/elf_info_form1295.htm and fill out the Electronic Filing Application. 

2.      Once submitted, the system will generate an electronic Form 1295 displaying a “Certificate Number.” Your firm must print, sign 
and notarize Form 1295. 

3.      As soon as possible the completed Form 1295 must be submitted to City of Longview. 

4.      Your firm will need to repeat this process and obtain a separate Form 1295 each time you enter into a new contract, renew a 
contract or make modification and/or amendments to a City of Longview contract. 

  

Instructions and information are available at https://www/ethics.state.tx.us/tec/1295-Info.htm or you may call the Texas Ethics 
Commission at (512) 463-5800.  

 



Form provided by Texas Ethics Commission                                      www.ethics.state.tx.us                                                              Adopted 10/5/2015

FORM 1295CERTIFICATE OF INTERESTED PARTIES

OFFICE USE ONLOFFICE USE ONLOFFICE USE ONLOFFICE USE ONLOFFICE USE ONLYYYYY

 6 AFFIDAVIT I swear, or affirm, under penalty of perjury, that the above disclosure is true and correct.

AFFIX NOTARY STAMP / SEAL ABOVE

Title of officer administering oathPrinted name of officer administering oathSignature of officer administering oath

Sworn to and subscribed before me, by the said _______________________________________________,  this  the ______________  day

 of ________________, 20 _______ , to certify which, witness my hand and seal of office.

Signature of authorized agent of contracting business entity

ADD ADDITIONAL PAGES AS NECESSARY

     Name of Interested Party
Nature of Interest (check applicable)

City, State, Country
(place of business)

Controlling Intermediary

 4

Name of governmental entity or state agency that is a party to the contract for
which the form is being filed.

 2

 3 Provide the identification number used by the governmental entity or state agency to track or identify the contract,

and provide a description of the goods or services to be provided under the contract.

Complete Nos. 1 - 4 and 6 if there are interested parties.

Complete Nos. 1, 2, 3, 5, and 6 if there are no interested parties.

 1 Name of business entity filing form, and the city, state and country of the business
entity's place of business.

 5 Check only if there is NO Interested Party.
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TO BE COMPLETED ONLINE 
BY SUCCESSFUL BIDDER



  CIQ‐1 

 



  CIQ‐2 

 



  SB252‐1 

CITY OF LONGVIEW 
PURCHASING DEPARTMENT 

 
SENATE BILL 252 CERTIFICATION 

 
 

On this day, I, ______________________________________________, the 
Purchasing Representative for <Organization Name. in <City>, Texas, pursuant to 
Texas Government Code, Chapter 2252, Section 2252.152 and Section 2252.153, 
certify that I did review the website of the Comptroller of the State of Texas concerning 
the listing of companies that is identified under Section 806.051, Section 807.051 or 
Section 2253.253 and I have ascertained that the below-named company is not 
contained on said listing of companies which do business with Iran, Sudan or any 
Foreign Terrorist Organization. 

 

___________________________________ 
Company Name 
 
___________________________________ 
RFP or Vendor number 
 
 
 
CERTIFICATION CHECK PERFORMED BY: 
 
________________________________________ 
Purchasing Representative 
 
________________________________________ 
Date 



  HB89‐1 

City of Longview 
House Bill 89 Verification 

 
Pursuant to Section 2270.002 of the Texas Government Code, the City of Longview is prohibited from entering 
a contract for goods or services unless the contract contains a written verification from the vendor that the vendor 
does not boycott Israel and will not boycott Israel during the term of the contract.  The statute defines the phrase 
“boycott Israel” to mean, “…refusing to deal with, terminating business activities with, or otherwise taking any 
action that is intended to penalize, inflict economic harm on, or limit commercial relations specifically with Israel, 
or with a person or entity doing business in Israel or in an Israeli-controlled territory, but does not include an 
action made for ordinary business purposes.” 
 
There are certain exceptions to this requirement.  Please examine the section below entitled “Claim an 
Exemption.”  If you qualify for one or more of the exemptions listed, please fill out the section entitled “Claim an 
Exemption,” sign it, date it, and have your signature notarized.  Do not fill out the section entitled “Verification 
that the Company Does Not Boycott Israel.” 
 
If you do not qualify for one of the listed exemptions, do not fill out the section entitled “Claim an Exemption.”  
Instead, fill out the section entitled “Verification that the Company Does Not Boycott Israel,” sign it, date it, and 
have your signature notarized. 
 

Claim an Exemption 

I, ______________________________________ (Person name), the undersigned representative of (Company 
or Business Name) _______________________________________________________ (hereinafter referred 
to as the “Company”) being an adult over the age of eighteen (18) years of age, after being duly sworn by the 
undersigned notary, do hereby depose and verify under oath that the Company is exempt from the requirements 
of Chapter 2270 of the Texas Government Code because (check all that apply): 
 

___ The Company is a sole proprietorship; or 
 
___ The Company has less than 10 full-time employees; or 
 
___ The value of the contract between the Company and the City of Longview is less than $100,000. 

 
 
______________________     _______________________________________________ 
DATE       SIGNATURE OF COMPANY REPRESENTATIVE  
 
  
STATE OF _________________ § 
COUNTY OF ______________ § 
 
On this day, BEFORE ME, the undersigned, personally appeared ______________________, the 
____________________ of the Company, and personally known to me or proved to me on the basis of 
satisfactory evidence to be the individual whose name is subscribed to the within instrument and acknowledged 
to me that he/she executed the same in his/her capacity, and that by his/her signature on the instrument, the 
individual executed the instrument for purposes and consideration therein expressed. 

GIVEN UNDER MY HAND AND SEAL OF OFFICE this ______ day of ________________, 20___. 

 

      ___________________________________ 
[SEAL]      NOTARY PUBLIC in and for the 
      State of ________________ 
 



  HB89‐2 

 
Verification that the Company Does Not Boycott Israel 

 
I, ______________________________________ (Person name), the undersigned representative of (Company 
or Business Name) _______________________________________________________ (hereinafter referred 
to as the “Company”) being an adult over the age of eighteen (18) years of age, after being duly sworn by the 
undersigned notary, do hereby depose and verify under oath that the Company, under the provisions of Chapter 
2270 of the Texas Government Code: 
 

a. Does not boycott Israel currently; and 
 

b. Will not boycott Israel during the term of the contract between the Company and the City of 
Longview, Texas. 

 
 
______________________     _______________________________________________ 
DATE       SIGNATURE OF COMPANY REPRESENTATIVE  
 
 
STATE OF _________________ § 
COUNTY OF ______________ § 
 
On this day, BEFORE ME, the undersigned, personally appeared ______________________, the 
____________________ of the Company, and personally known to me or proved to me on the basis of 
satisfactory evidence to be the individual whose name is subscribed to the within instrument and acknowledged 
to me that he/she executed the same in his/her capacity, and that by his/her signature on the instrument, the 
individual executed the instrument for purposes and consideration therein expressed. 

GIVEN UNDER MY HAND AND SEAL OF OFFICE this ______ day of ________________, 20___. 

 

      ___________________________________ 
[SEAL]      NOTARY PUBLIC in and for the 
      State of ________________ 
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STATEMENT OF MATERIALS AND SERVICES 
 
  City of Longview 
 
  Project Name: Police Department  
                       
 
  Total Materials Cost: $____________________ 
  Total Service Cost: $____________________ 
 
  TOTAL CONTRACT PRICE:  $____________________ 
 

Note:  The total materials cost plus the total services cost must equal the amount shown 
of the total contract price. 

 
TO BE COMPLETED BY SUCESSFUL BIDDER 
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STANDARD FORM OF AGREEMENT 
 

Approved as to Legal Form by 
City of Longview Legal Counsel 

 
 

STATE OF TEXAS     } 

COUNTY OF GREGG    } 
 

 THIS AGREEMENT, made and entered into this _________day of _________________, A.D. 20___, by 

and between the City of Longview of the County of Gregg and State of Texas, acting through its City Manager, 

thereunto duly authorized so to do, Party of the First Part, hereinafter termed OWNER, and 

_______________________________ of the City of ______________, County of                                    and State 

of                                               , Party of the Second Part, hereinafter termed CONTRACTOR. 
 
 WITNESSETH: That for and in consideration of the payments and agreements hereinafter mentioned, to be 
made and performed by the Party of the First Part (OWNER), and under the conditions expressed in the bond 
bearing even date herewith, the said Party of the Second Part (CONTRACTOR), hereby agrees with the said Party 
of the First Part (OWNER) to commence and complete the construction of certain improvements described as 
follows: 
 

Police Department 
 
and all extra work in connection therewith, under the terms as stated in this Standard Form of Agreement; all of the 
documents attached to this Standard Form of Agreement; all Plans, Specifications and drawings for the Grace Creek 
WWTP Thickener Gear Drive Replacement, as prepared by the OWNER’s Architect (herein entitled 
“ARCHITECT”); and all printed or written explanatory materials of said Plans, Specifications and drawings.  The 
CONTRACTOR hereby agrees with the OWNER that the CONTRACTOR shall commence and complete all such 
construction and work at the CONTRACTOR’s own proper cost and expense to furnish all the materials, supplies, 
machinery, equipment, tools, superintendence, labor, insurance, and other accessories and services necessary to 
complete the said construction and work. 
 

The documents that are attached to and for all purposes made part of this Standard Form of Agreement 
include the Advertisement to Bidders, Notice to Bidders, Information for Bidders, Statement of Qualifications, 
Certificate of Final Completion, Wage Rates, Liquidated Damages Calculation, CONTRACTOR’s Bid Proposal, 
Vendor Compliance to State Law, Certificate of Interested Parties Form 1295, Certificate of Interested Parties 
Instructions, Conflict of Interest Questionnaire, House Bill 89 Verification, Senate Bill 252 Certification, Statement 
of Materials, Bid Bond, Certificate of Insurance, Standard Form of Agreement, Performance Bond, Payment Bond, 
Maintenance Bond,  This agreement shall also include all General Conditions, Special Conditions, Technical 
Specifications, Volume 1, Volume 2 Divisions 1 through 33 and Plan Drawings for the Police Department, as 
prepared by the ARCHITECT, and all printed or written explanatory materials of said Plans, Specifications and 
Drawings.  This Standard Form of Agreement and the documents listed herein shall collectively evidence and 
constitute the entire contract between the parties hereto regarding the subject matter hereof. 
 
 The CONTRACTOR hereby agrees to commence work within ten (10) days after the date written notice to 
do so shall have been given to him, and to complete the same within Five-Hundred-Fifty (550) calendar days after 
the date of the written notice to commence work, subject to such extensions of time as are provided by the General 
and Special Conditions of Agreement. 
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CONTRACTOR's failure to timely commence work or diligently pursue completion of the work within the 
time limitations set out herein shall constitute a material breach of this contract.  TIME IS OF THE ESSENCE IN 
THE PERFORMANCE OF THIS CONTRACT. 
 
 The OWNER agrees to pay the CONTRACTOR in current funds the price or prices shown in the Proposal, 
which forms a part of this contract, such payments to be subject to the terms and conditions of this contract, 
including without limitation the General and Special Conditions of Agreement. 
 

Without regard to and notwithstanding any rules on conflicts of law, this contract shall be subject to and 
interpreted in conformance with the laws of the State of Texas, unless expressly required otherwise by federal law or 
regulations.  Venue for any action arising hereunder shall lie exclusively in Gregg County, Texas, for actions in state 
court and in the Eastern District of Texas, Tyler Division, for actions in federal court. 
 
 
IN WITNESS WHEREOF, the parties to these presents have executed this Agreement in the year and day first 
above written. 
 
 
                                                                                                        _________________________________________ 
             Party of the First Part (OWNER)                     Party of the Second Part (CONTRACTOR) 
 
 
By:                                                                   By:______________________________________  
 
 
ATTEST:      ATTEST: 
 
                                                                                                      _________________________________________ 
(Seal)       (Seal) 



 PERFORMANCE BOND 
 
 
STATE OF TEXAS 
COUNTY OF GREGG  
 
 

KNOW ALL MEN BY THESE PRESENTS: That _________________________________ 
of the City of ____________________________County of                                                , and State 
of                                       , as principal, and                        
____________________________________________________authorized under the laws of the 
State of Texas to act as surety on bonds for principals, are held and firmly bound unto the City of 
Longview, Texas (Owner), in the penal sum of: __________________________________________ 
_____________________________________________Dollars ($_________________) for the 
payment whereof, the said Principal and Surety bind themselves, and their heirs, administrators, 
executors, successors and assigns, jointly and severally, by these presents: 
 
 

WHEREAS, the Principal has entered into a certain written contract with the Owner, dated 
the                        day of                                                                                  , 20      , to complete 
 
 Police Department 
 
which contract is hereby referred to and made a part hereof as fully and to the same extent as if 
copied at length herein. 
 
 

NOW, THEREFORE, THE CONDITION OF THIS OBLIGATION IS SUCH, that if the 
said Principal shall faithfully perform said Contract and shall in all respects duly and faithfully 
observe and perform all and singular the covenants, conditions and agreements in and by said 
contract agreed and covenanted by the Principal to be observed and performed, and according to the 
true intent and meaning of said Contract and the Plans and Specifications hereto annexed, then this 
obligation shall be void; otherwise to remain in full force and effect; 
 
 

PROVIDED, HOWEVER, that this bond is executed pursuant to the provisions of Chapter 
2253 of the Texas Government Code as amended and all liabilities on this bond shall be determined 
in accordance with the provisions of said Chapter to the same extent as if it were copied at length 
herein. 
 
 

Surety, for value received, stipulates and agrees that no change, extension of time, alteration 
or addition to the terms of the contract, or to the work performed thereunder, or the plans, 
specifications, or drawings accompanying the same, shall in anywise affect its obligation on this 
bond, and it does hereby waive notice of any such change, extension of time, alteration or addition to 
the terms of the contract, or to the work to be performed thereunder. 
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IN WITNESS WHEREOF, the said Principal and Surety have signed and sealed this 
instrument this                                         day of                                                              , 20      . 
 
 
 
                                                                     _____________________________________  

Principal       Surety 
 
By                                                                By __________________________________  
 
Title                                                             Title ________________________________  
 
Address                                                       Address _____________________________  
 
                                                                   ____________________________________  
 
                                                                   ____________________________________ 
 
 
The name and address of the Resident Agent of Surety is: ________________________________ 
______________________________________________________________________________ 
______________________________________________________________________________  
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 PAYMENT BOND 
 
 
STATE OF TEXAS 
COUNTY OF GREGG  
 
 

KNOW ALL MEN BY THESE PRESENTS: That_______________________________       
of the City of ______________________________County of                                                      , and 
State of                                                      , as principal, and                        
                                                               authorized under the laws of the State of Texas to act as 
surety on bonds for principals, are held and firmly bound unto the City of Longview, Texas (Owner), 
in the penal sum of:_______________________________________________________     
_____________________________________________________ Dollars ($                                ) 
for the payment whereof, the said Principal and Surety bind themselves, and their heirs, 
administrators, executors, successors and assigns, jointly and severally, by these presents: 
 
 

WHEREAS, the Principal has entered into a certain written contract with the Owner, dated 
the                                  day of                                                                     , 20      , to construct 
 

Police Department 
 
which contract is hereby referred to and made a part hereof as fully and to the same extent as if 
copied at length herein. 
 
 

NOW, THEREFORE, THE CONDITION OF THIS OBLIGATION IS SUCH, that if the 
said Principal shall pay all claimants supplying labor and material to him or a subcontractor in the 
prosecution of the work provided for in said contract, then, this obligation shall be void; otherwise to 
remain in full force and effect;  
 
 

PROVIDED, HOWEVER, that this bond is executed pursuant to the provisions of Chapter 
2253 of the Texas Government Code as amended and all liabilities on this bond shall be determined 
in accordance with the provisions of said Chapter to the same extent as if it were copied at length 
herein. 
 
 

Surety, for value received, stipulates and agrees that no change, extension of time, alteration 
or addition to the terms of the contract, or to the work performed thereunder, or the plans, 
specifications, or drawings accompanying the same, shall in anywise affect its obligation on this 
bond, and it does hereby waive notice of any such change, extension of time, alteration or addition to 
the terms of the contract, or to the work to be performed thereunder. 
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IN WITNESS WHEREOF, the said Principal and Surety have signed and sealed this 
instrument this                                         day of                                                              , 20       . 
 
 
 
                                                                     _____________________________________  

Principal       Surety 
 
By                                                                By _________________________________ 
 
Title                                                             Title ________________________________ 
 
Address                                                       Address ______________________________ 
 
                                                                   ____________________________________ 
 
                                                                   ____________________________________      
                                                              
 
 
The name and address of the Resident Agent of Surety is:_________________________________ 
______________________________________________________________________________ 
______________________________________________________________________________ 
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 ONE-YEAR MAINTENANCE BOND 
 
 
STATE OF TEXAS      §  
 
COUNTY OF GREGG  § KNOW ALL MEN BY THESE PRESENTS: 
 
 

That we, ________________________________________________________________ 
as Principal, hereinafter called "Contractor", and the other subscriber hereto as Surety, do hereby 
acknowledge ourselves to be held and firmly bound to the City of Longview, a municipal 
corporation, in the sum of 
___________________________________________________DOLLARS ($_________________) 
for the payment of which sum well and truly to be made to the City of Longview, and its successors, 
the said Contractor and Surety do bind themselves, their successors and assigns jointly and severally. 
 The conditions of this obligation are such that: 
 

WHEREAS, the said Contractor has entered into a contract in writing with the City of 
Longview, Texas, dated of even date herewith, for completion of       

                                              
Police Department 

______________________________________________________________________________ 
 
______________________________________________________________________________ 
 
______________________________________________________________________________ 
 
______________________________________________________________________________ 
 
______________________________________________________________________________ 
 
______________________________________________________________________________ 
 
all of such work to be done as set out in full in said contract and the plans and specifications therein 
referred to. 
 

NOW, THEREFORE, if the said Contractor shall repair, replace and restore any and all 
defects in or damages to said construction, occasioned by, and resulting within one (1) year from and 
after the day of the acceptance of said work by said City of Longview from defects in materials 
furnished by, or workmanship of the Contractor, in performing the work covered by said contract, 
then this obligation shall become null and void, and shall be of no further force and effect; 
otherwise, the same is to remain in full force and effect. 
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IN WITNESS WHEREOF, the said Principal and Surety have signed and sealed this 

instrument on the respective dates written below their signatures. 
 
 
 
ATTEST/SEAL: (if a corporation) 
WITNESS: (if not a corporation)                               ___________________________________  
 (Principal) 
 
 
                                                               ____________________________________  
Name                                                      Name________________________________  
Title                                                        Title_________________________________  

Date_________________________________  
 
 
 
                                                                                ____________________________________                         
 (Full Name of Surety) 
 
ATTEST/WITNESS: 
 
 
                                                               ____________________________________  
Name                                                      Name________________________________  
Title                                                        Title_________________________________  

Date_________________________________  
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GENERAL CONDITIONS OF AGREEMENT 
1.  DEFINITIONS OF TERMS 

 
 1.01 OWNER, CONTRACTOR AND ARCHITECT.   The OWNER, the 
CONTRACTOR, and the ARCHITECT are those persons or organizations identified as such in 
the Agreement and are referred to throughout the contract Documents as if singular in number 
and masculine in gender.  The term ARCHITECT means the ARCHITECT or his duly 
authorized representative.  The ARCHITECT shall be understood to be the ARCHITECT of the 
OWNER, and nothing contained in the Contract Documents shall create any contractual or 
agency relationship between the ARCHITECT and the CONTRACTOR. 
 
 1.02 CONTRACT DOCUMENTS.  The Contract Documents shall consist of the Notice to 
Contractors (Advertisement), Special Conditions (Instructions to Bidders), Proposal, Signed 
Agreement, Performance and Payment Bonds (when required), Special Bonds (when required), 
General Conditions of the Agreement, Plans, Technical Specifications, and all modifications 
thereof incorporated in any of the documents before the execution of the agreement. 
 
 The Contract Documents are complementary, and what is called for by any one shall be as 
binding as if called for by all.  In case of conflict between any of the Contract Documents, 
priority of interpretation shall be in the following order: Signed Agreement, Performance and 
Payment Bonds, Special Bonds (if any), Proposal, Special Conditions of Agreement, Notice to 
Contractors, Technical Specifications, Plans, and General Conditions of Agreement. 
 
 1.03 SUB-CONTRACTOR.  The term Sub-Contractor, as employed herein, includes only 
those having a direct contract with the CONTRACTOR and it includes one who furnished 
material worked to a special design according to the plans or specifications of this work, but does 
not include one who merely furnished material not so worked. 
 
 1.04 WRITTEN NOTICE.  Written notice shall be deemed to have been duly served if 
delivered in person to the individual or to a member of the firm or to an officer of the corporation 
for whom it is intended, delivered by electronic fax, or if delivered at or sent by registered mail 
to the last business address known to him who gives the notice. 
 
 1.05 WORK.  The CONTRACTOR shall provide and pay for all materials, supplies, 
machinery, equipment, tools, superintendence, labor, services, insurance, and all water, light, 
power, fuel, transportation and other facilities necessary for the execution and completion of the 
work covered by the contract documents.  Unless otherwise specified, all materials shall be new 
and both workmanship and materials shall be of a good quality.  The CONTRACTOR shall, if 
required, furnish satisfactory evidence as to the kind and quality of materials.  Materials or work 
described in words which so applied have a well known technical or trade meaning shall be held 
to refer to such recognized standards. 
 
 1.06 EXTRA WORK.  The term “Extra Work” as used in this contract shall be understood 
to mean and include all work that may be required by the ARCHITECT or OWNER to be done 
by the CONTRACTOR to accomplish any change, alteration or addition to the work shown upon 
the plans, or reasonably implied by the specifications, and not covered by the CONTRACTOR’S 
proposal, except as provided under “Changes and Alterations”, herein. 
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 1.07 WORKING DAY.  A “Working Day” is defined as any day not including Saturdays, 
Sundays or any legal holidays, in which weather or other conditions, not under the control of the 
CONTRACTOR, will permit construction of the principal units of the work for a period of not 
less than seven (7) hours between 7:00 a.m. and 6:00 p.m. 
 
 1.08 CALENDAR DAY.  “Calendar Day” is any day of the week or month, no days being 
excepted. 
 
 1.09 SUBSTANTIALLY COMPLETED.  By the term “substantially completed” is meant 
that the structure has been made suitable for use or occupancy or the facility is in condition to 
serve its intended purpose, but still may require minor miscellaneous work and adjustment. 
 

2.  RESPONSIBILITIES OF THE ARCHITECT  AND THE CONTRACTOR. 
 
 2.01 OWNER-ARCHITECT RELATIONSHIP.  The ARCHITECT will be the 
OWNER’S representative during construction.  The duties, responsibilities and limitations of 
authority of the ARCHITECT as the OWNER’S representative during construction are as set 
forth in the Contract Documents and shall not be extended or limited without written consent of 
the OWNER and ARCHITECT.  The ARCHITECT will advise and consult with the OWNER, 
and all of OWNER’S instructions to the CONTRACTOR shall be issued through the 
ARCHITECT. 
 
 2.02 PROFESSIONAL INSPECTION BY ARCHITECT.  The ARCHITECT shall make 
periodic visits to the site to familiarize himself generally with the progress of the executed work 
and to determine if such work generally meets the essential performance and design features and 
the technical and functional architectural requirements of the Contract documents; provided and 
except, however, that the ARCHITECT shall not be responsible for making any detailed, 
exhaustive, comprehensive or continuous on-site inspection of the quality or quantity of the work 
or be in any way responsible, directly or indirectly, for the construction means, methods, 
techniques, sequences, quality, procedures, programs, safety precautions or lack of same incident 
thereto or in connection therewith.  Notwithstanding any other provision of this agreement or any 
other contract document, the ARCHITECT shall not be in any way responsible or liable for any 
acts, errors, omissions, or negligence of the CONTRACTOR, any subcontractor or any of the 
CONTRACTOR’S or subcontractor’s agents, servants or employees or any other person, firm or 
corporation performing or attempting to perform any of the work. 
 
 2.03 PAYMENTS FOR WORK.  The ARCHITECT shall review CONTRACTOR’S 
applications for payment and supporting data, determine the amount owed to the 
CONTRACTOR and recommend to OWNER, in writing, payment to CONTRACTOR in such 
amounts.  Such recommendation of payment of CONTRACTOR’s application for payment 
constitutes a representation to the OWNER of ARCHITECT’S professional judgement that the 
work has progressed to the point indicated to the best of his knowledge, information and belief, 
but such recommendation of payment of an application for payment to CONTRACTOR shall not 
be deemed as a representation by ARCHITECT that ARCHITECT has made any examination to 
determine how or for what purpose CONTRACTOR has used the moneys paid on account of the 
Contract price.  Further, ARCHITECT’s determination of the amount owed to the 
CONTRACTOR and recommendation of payment shall both be advisory only and shall not be 
binding upon OWNER. 
 
 2.04  DISPUTE  DETERMINATIONS.  The ARCHITECT initially shall determine all 



General Conditions 01/09/20 
G-5 

claims, disputes and other matters in question between the CONTRACTOR and the OWNER 
relating to the execution or progress of the work or the interpretation of the Contract Documents 
and the ARCHITECT’S decision shall be rendered in writing within a reasonable time. 
 
 2.05 LINES AND GRADES.  Unless otherwise specified, all lines and grades shall be 
furnished by the ARCHITECT or his representative. Whenever necessary, construction work 
shall be suspended to permit performance of this work, but such suspension will be as brief as 
practicable and the CONTRACTOR shall be allowed no extra compensation therefor. The 
CONTRACTOR shall give the ARCHITECT ample notice of the time and place where lines and 
grades will be needed.  All stakes, marks, etc., shall be carefully preserved by the 
CONTRACTOR, and in case of careless destruction or removal by him or his employees, such 
stakes, marks, etc., shall be replaced at the CONTRACTOR’S expense. 
 
 2.06 CONTRACTOR’S DUTY AND SUPERINTENDENCE.  The CONTRACTOR shall 
give adequate attention to the faithful prosecution and completion of this contract and shall keep 
on the work, during its progress, a competent superintendent and any necessary assistants.  The 
superintendent shall represent the CONTRACTOR in his absence and all directions given to him 
shall be as binding as if given to the CONTRACTOR. 
 
 The CONTRACTOR is and at all times shall remain an independent contractor, solely 
responsible for the manner and method of completing his work under this contract, with full 
power and authority to select the means, method and manner of performing such work, so long 
as such methods do not adversely affect the completed improvements, the OWNER and 
ARCHITECT being interested only in the result obtained and conformity of such completed 
improvements to the plans, specifications and contract. 
 
 Likewise, the CONTRACTOR shall be solely responsible for the safety of himself, his 
employees and other persons, as well as for the protection of the safety of the improvements 
being erected and the property of himself or any other person, as a result of his operations 
hereunder.  Architectural construction drawings and specifications as well as any additional 
information concerning the work to be performed passing from or through the ARCHITECT 
shall not be interpreted as requiring or allowing CONTRACTOR to deviate from the plans and 
specifications, the intent of such drawings, specifications and any other such instructions being 
to define with particularity the agreement of the parties as to the work the CONTRACTOR is to 
perform.  CONTRACTOR shall be fully and completely liable, at his own expense, for design, 
construction, installation and use, or non-use, of all items and methods incident to performance 
of the contract, and for all loss, damage or injury incident thereto, either to person or property, 
including, without limitation, the adequacy of all temporary supports, shoring, bracing, 
scaffolding, machinery or equipment, safety precautions or devices, and similar items or devices 
used by him during construction. 
 
 Any review of work in process, or any visit or observation during construction, or any 
clarification of plans and specifications, by the ARCHITECT, or any agent, employee, or 
representative of either of them, whether through personal observation on the project site or by 
means of approval of shop drawings for temporary construction or construction processes, or by 
other means or method, is agreed by the CONTRACTOR to be for the purpose of observing the 
extent and nature of work completed or being performed, as measured against the drawings and 
specifications constituting the contract, or for the purpose of enabling CONTRACTOR to more 
fully understand the plans and specifications so that the completed construction work will 
conform thereto, and shall in no way relieve the CONTRACTOR from full and complete 
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