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1.0 EXECUTIVE SUMMARY 
 
It is planned to make pavement improvement in Keegans Bayou WWTP facility in City of Houston, 
Texas. We understand that the existing distressed concrete pavement will be removed and replaced with 
new concrete pavement.  
 

This study was conducted is general accordance with the City of Houston, Department of Public Works 
& Engineering, Infrastructure Design Manual, dated July 2012.  This report contains a description of our 
field and laboratory testing results together with engineering analysis and recommendations for the 
construction of the proposed pavement alignment.   
 

The soil conditions were explored by conducting two (2) soil borings (B-1 and B-2) along proposed 
pavement alignment. The soil borings were drilled along the distressed pavement to a depth of 10-ft below 
the existing grade.  The existing concrete pavement was cored prior to drilling and sampling.  The soil 
stratigraphy for the project alignment is summarized as follows: 
 
1. In general, based on our field exploration and laboratory test data, the soils along the distressed 

pavement appear to be variable.  The soils stratigraphy along the proposed pavement alignment is 
summarized as follows: 

 

 
Stratum No. 

 Range of 
Depth, ft. 

  
Soil Description 

    EXISTING CONCRETE PAVEMENT (7.0” to 9.0” in Thickness) 

I    0.6 – 6  FILL: LEAN CLAY (CL) 

II    0.6 – 4  FILL: LEAN CLAY WITH SAND (CL) 

III   6 – 10  LEAN CLAY WITH SAND (CL) 

IV    4 – 10  SILTY SAND (SM) 
 

2. Depth to groundwater water will be important for design and construction of the proposed 
pavement. Water level observation were made during and shortly after drilling.  Our short-term 
field exploration indicates that groundwater was not encountered during and shortly after drilling. 
 

3. We understand that the proposed pavement improvement for the Keegans Bayou WWTP facility 
will consist of concrete pavement.  Furthermore, we understand that traffic for proposed pavement 
will generally consist of light traffic (pickup trucks).  Based on these traffic conditions, the 
recommended concrete pavement thicknesses are as follows: 
 

Type  Concrete Pavement 
Thickness, inch(es) 

 Subgrade Lime Stabilization  
Thickness, inch(es) 

Keegans Bayou Access 
Road  

 
7.0  6.0 
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4. Subgrade preparation in pavement areas should specify compaction of the upper six-inch to at 
least 95% of maximum standard Proctor density (ASTM D 698) at a moisture content between 
optimum and +3% of optimum moisture content.  Depending on the major type of soils 
encountered along the project alignment, lime stabilization of the subgrade soils should most 
likely be performed.  The subgrade soils should be stabilized, using lime based on the City of 
Houston Specifications, Section 02336.  Use 5% lime by dry weight to stabilize the subgrade soils. 
This results in application rates of 23 pounds of lime, per square yard per six-inch and eight-inch 
of compacted thickness, respectively. City of Houston Specifications, Section 02336, can be used 
as procedural guides for placing, mixing and compacting the lime stabilizer and the soils. 
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2.0 INTRODUCTION 
 

It is planned to make pavement improvement in Keegans Bayou WWTP facility in City of Houston, 
Texas. A site vicinity map of the project site is presented on Plate 1.  We understand that the existing 
distressed concrete pavement will be removed and replaced with new concrete pavement. This report 
contains a description of our field and laboratory testing programs together with engineering analysis and 
recommendations for the proposed concrete pavement.  Our site preparation and soil stabilization 
recommendations are generally developed on the basis of the City of Houston, Department of Public 
Works & Engineering, Infrastructure Design Manual, dated July 2012 (Ref. 1). The scope of work 
(number of borings and depths) for this project was specified by Atkins. 
 

 
3.0 FIELD EXPLORATION 

 
3.1 Pavement Coring 
 

The existing pavement was cored prior to drilling and sampling.  The results of pavement coring 
show that the existing pavement generally consists of concrete pavement.  The existing pavement 
thicknesses are presented on Plate 2 and on the respective boring logs.  The pavement core 
locations were patched with ready mix grout. 
 

3.2 Drilling and Sampling 
 

At the request of the City of Houston, the soil conditions were explored by conducting two (2) soil 
borings (B-1 and B-2) along the distressed pavement. The soil boring locations were discussed 
with Ms. Stacey Gould, P.E. prior to drilling.  
 
The borings were drilled along the distressed pavement to a depth of 10-ft below the existing grade 
and the soil sampling was done continuously to the completion depths of the borings.  The 
cohesive soils were sampled in general accordance with the ASTM D 1587.   Approximate boring 
locations are presented in Appendix A. 
 
Cohesionless soils were generally sampled with a split-spoon sampler driven in general 
accordance with the Standard Penetration Test (SPT), ASTM D 1586.  This test is conducted by 
recording the number of blows required for a 140-pound weight falling 30-inches to drive the 
sampler 12-inches into the soil.  Driving resistance for the SPT, expressed as blows per foot of 
sampler resistance (N), is tabulated on the boring logs. 
 
Soil samples were examined and classified in the field, and cohesive soil strengths were estimated 
using a calibrated hand penetrometer.  This data, together with a classification of the soils 
encountered and strata limits, is presented on the soil stratigraphy profile presented in Appendix 
A.  The logs of borings and key to the log terms and symbols are also presented in Appendix A. 

 
Depth to groundwater is important for design and construction of the proposed pavement.  For this 
reason, borings were drilled dry.  Water level observations made during drilling and shortly after 
drilling are indicated at the bottom portion of each individual boring log.  The boreholes were 
grouted using tremie method after the completion of the field work. 
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4.0 LABORATORY TESTS 

 
4.1 General 
 

Soil classifications and shear strengths were further evaluated by laboratory tests on representative 
samples of the major strata.  The laboratory tests were performed in general accordance with 
ASTM Standards.  Specifically, ASTM D 2487 is used for classification of soils for engineering 
purposes.  Furthermore, summary of test results are presented in Appendix A. 

 
4.2 Classification Tests 
 

As an aid to visual soil classifications, physical properties of the soils were evaluated by 
classification tests.  The tests were conducted in general accordance with ASTM standards.  These 
tests consisted of natural moisture content tests (ASTM D 4643), percent finer than the No. 200 
sieve tests (ASTM D 1140) and Atterberg limit determinations (ASTM D 4318, Method A).  
Similarity of these properties is indicative of uniform strength and compressibility characteristics 
for soils of essentially the same geological origin.  Results of these tests are tabulated on the boring 
logs at respective sample depths. 

 
4.3 Strength Tests 

 
Undrained shear strengths of the cohesive soils, measured in the field, were verified by calibrated 
hand penetrometer tests, unconfined compressive strength tests (ASTM D 2166) and torvane tests. 
Natural water content and dry unit weight were determined routinely for each unconfined 
compressive strength test.  These test results are also presented on the boring logs. 

 
4.4 Particle Size Analysis Test 
 

This test was conducted in general accordance with ASTM D 422, the Standard Method for 
Particle-Size Analysis of Soils. This test was performed on selected sample obtained from Borings 
B-1 and B-2 at depths of 0- to 2-ft and 6- to 8-ft, respectively. The analysis results are presented 
on Plates 3 and 4.  

 

4.5 Soil Sample Storage 
 

Soil samples tested or not tested in the laboratory will be stored for a period of fourteen days 
subsequent to submittal of this report.  The samples will be discarded after this period, unless we 
are instructed otherwise in writing 
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5.0 SITE GEOLOGY 
 

According to the soil survey of Harris County, Texas (prepared by the U.S. Department of Agriculture 
Soil and Conservation Service (1976), geologically the project areas lies on Lake Charles Clay, 0 to 1 
percent slopes (LcA).  This is a nearly level soil in broad, irregular areas that are 50 to several hundred 
areas in size. Slopes average 0.2 percent.  
 
In the center of the micro depressions, the surface layer is about 36 inch thick. In the upper 22 inches it is 
very firm, neutral, black clay. In the lower 14 inches it is very firm, mildly alkaline, very dark gray clay. 
The layer below that is about 16 inches thick and consists of very firm, mildly alkaline, dark gray clay that 
has intersecting slickensides. The next layer, to a depth of 74 inches, is very firm, mildly alkaline, gray 
clay that is mottled olive brown and yellowish brown.  

 
Included in this soil in mapping are small areas of Beaumont, Bernard, Midland, Addicks and Vamont 
soils and a few areas of this soils that are adjacent to Harris clay and that are slightly saline. These 
inclusions make up less than 10 percent of any mapped area. 
 
This soil is somewhat poorly drained. Surface runoff is very slow. Permeability and internal drainage is 
very slow. The available water capacity is high. When this soil is fry, deep wide cracks form on the 
surface. Water enters rapidly through the cracks form on the surface. Water enters rapidly through the 
cracks, but it enters very slowly when the soil is wet and the cracks are sealed. 

 
 

6.0 GENERAL SOILS AND DESIGN CONDITIONS 
 
6.1 Site Conditions 
 

The proposed pavement improvement area consists of concrete paved roadway. In addition, the 
project site is located within Keegans Bayou WWTP facility.  Project site pictures were taken 
during our site visit, coring, drilling and grouting operations.  These pictures are presented in 
Appendix B. 

 
6.2 General Soil Stratigraphy 
 

Field and laboratory test data indicate that soil stratigraphy along the proposed pavement area is 
variable.  Details of subsoil conditions at each boring location are presented on the respective 
boring logs, provided in Appendix A.  In general, the soils can be grouped into four (4) major 
strata with depth limits and characteristics as follows:   
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Stratum No. 

 Range of 
Depth, ft. 

  
Soil Description* 

    EXISTING CONCRETE PAVEMENT (7.0” to 9.0” in Thickness) 

I    0.6 – 6  FILL: LEAN CLAY, very stiff to hard, light gray, gray, dark gray, with
root fibers to, with root fibers to 6’, ferrous nodules (CL) ;In boring B-1 
only 

II    0.6 – 4  FILL: LEAN CLAY WITH SAND, very stiff, gray, with root fibers, 
ferrous nodules (CL); In Boring B-2 only 

III   6 – 10  LEAN CLAY WITH SAND, very stiff, light gray, reddish brown, with 
ferrous nodules, moist (CL) 

IV   4 – 10  SILTY SAND, loose to medium dense, with root fibers to 6’, light brown
(SM) 

 
* Classification in general accordance with the Unified Soil Classification System (ASTM D 2487) 

 
6.3 Soil Properties 
 

Soil strength and index properties and how they relate to the pavement design along the proposed 
pavement alignment are summarized below: 
 

Stratum 
No. 

 
Soil Type PI(s) SPT Soil Expansivity 

 Soil Strength, 
tsf 

 
Remarks 

I  Fill: Lean Clay (CL) 26 – 30 – Moderately Expansive  1.30 – 2.50 – 

II  Fill: Lean Clay with Sand (CL) 14 – 19 – Non-Expansive  1.35 – 1.95 – 

III  Lean Clay with Sand (CL) – – –  1.50 – 

IV  Silty Sand (SM) – 7 – 11 Non-Expansive  – Moisture Sensitive

 
Legend: PI = Plasticity Index 
 SPT = Standard Penetration Test 

 
6.4 Water-Level Measurements 
 

The soil borings were first drilled dry to evaluate the presence of perched or free-water conditions. 
The levels where free water was first encountered in the open boreholes during drilling and 0.5 
hours after drilling are shown on the boring logs.  Our groundwater water measurements are as 
follows: 
 

  Groundwater Depth, ft.  Groundwater Depth, ft. 
Boring No.  at the Time of Drilling  at 0.5-Hour Later 

B-1 and B-2  DRY  DRY 
 
Fluctuations in groundwater generally occur as a function of seasonal moisture variation, 
temperature, groundwater withdrawal and future construction activities that may alter the surface 
drainage and subdrainage characteristics of this site. 
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An accurate evaluation of the hydrostatic water table in the relatively impermeable clays and low 
permeable silts/sands requires long term observation of monitoring wells and/or piezometers.  It is 
not possible to accurately predict the pressure and/or level of groundwater that might occur based 
upon short-term site exploration.  The installation of piezometers/monitoring wells was beyond 
the scope of our study.  We recommend that the groundwater level be verified just before 
construction if any excavations such as construction of underground utilities, etc. are planned. 
 
We recommend that GET be immediately notified if a noticeable change in groundwater water 
occurs from that mentioned in our report.  We would be pleased to evaluate the effect of any 
groundwater changes on our design and construction sections of this report. 
 
 

7.0 PAVEMENT RECOMMENDATIONS  
 
7.1 General 
 

It is planned to make pavement improvement in Keegans Bayou WWTP Facility in City of 
Houston, Texas. We understand that the existing distressed concrete pavement will be removed 
and replaced with new concrete pavement. This report contains a description of our field and 
laboratory testing programs together with engineering analysis and recommendations for the 
proposed concrete pavement in Keegans Bayou WWTP facility.  Our site preparation and soil 
stabilization recommendations are generally developed on the basis of the City of Houston, 
Department of Public Works & Engineering, Infrastructure Design Manual, dated July 2012. The 
scope of work for this project was specified by Atkins. 

 
7.2 Traffic Information 
 

We understand that the proposed pavement improvement for the Keegans Bayou WWTP facility 
will consist of concrete pavement.  Furthermore, we understand that traffic for proposed pavement 
will generally consist of light traffic (pickup trucks).  Based on these traffic conditions, the 
recommended concrete pavement thickness are provided in the following sections. 

 
7.3 Subgrade Stabilization 
 

The type of subgrade stabilization for the concrete pavement areas will depend on the final grade 
elevation.  Subgrade preparation in pavement areas should specify compaction of the upper 
six-inch to at least 95% of maximum standard Proctor density (ASTM D 698) at a moisture content 
between optimum and +3% of optimum moisture content.  Depending on the type of soils 
encountered along the project alignment, lime stabilization of the subgrade soils should most 
likely be performed.  The subgrade soils should be stabilized, using lime based on the City of 
Houston Specifications, Section 02336.  Use 5% lime by dry weight to stabilize the subgrade soils. 
This results in application rates of 23 and 30 pounds of lime, per square yard per six-inch and 
eight-inch of compacted thickness, respectively. City of Houston Specifications, Section 02336, 
can be used as procedural guides for placing, mixing and compacting the lime stabilizer and the 
soils. 
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7.4 Recommended Subgrade Design Values   
 

Results of the soils test indicated that subgrade soils consist of lean clay fill and lean clay with sand 
fill (CL) soils based on Unified Soils Classification System (ASTM D 2487).  The recommended 
CBR and MR values for lean clay with sand (CL) subgrade soils are estimated to be 5 and 7,500 psi, 
respectively. 
 

7.5 Concrete Pavement 
 

7.5.1 Keegans Facility Access Road 
 

The minimum concrete pavement section thickness is as follows: 
        
 
 
Surface:   Concrete Pavement                          
 
Subgrade: Lime-Stabilized Subgrade Soils, 
      Compact to 95% of Standard Density 
      (ASTM D 698) at a moisture content 
      between optimum and +3% of optimum. 
 
Notes: 
 

1. Reinforcement for keegans facility pavement shall meet the size and spacing shown in the 
following table: 

 

PAVEMENT 
THICKNESS 

D 
(IN) 

PAVEMENT
WIDTH 

(FT) 

LONGITUDINAL  
STEEL 

TRANSVERSE 
STEEL 

#4 BARS #4 BARS 
NUMBER 

OF 
BARS 

SPACING 
(IN) 

END BAR 
SPACING 

(IN) 
SPACING 

(IN) 

7 25 17 18.25 4 36 

7 35 24 18.00 3 36 

 
2. The concrete should have a minimum flexural strength of 500 psi at 7 days and 600 psi at 

28 days, using the ASTM method C78. This corresponds to an approximately compressive 
strength of 3500 psi at 28 days, using the ASTM method C39.  Steel used as reinforcement 
should be Grade 60. 

Keegans Bayou 
Access Road  

7 
 
6 
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3. Subgrade preparation in pavement areas should specify compaction of the upper six-inch 
to at least 95% of maximum standard Proctor density (ASTM D 698) at a moisture content 
between optimum and +3% of optimum moisture content.  Depending on the major type of 
soils encountered along the project alignment, lime stabilization of the subgrade soils 
should most likely be performed.  The subgrade soils should be stabilized, using lime based 
on the City of Houston Specifications, Section 02336.  Use 5% lime by dry weight to 
stabilize the subgrade soils. This results in application rate of 23 pounds of lime, per square 
yard per six-inch of compacted thickness.  City of Houston Specifications, Section 02336, 
can be used as procedural guides for placing, mixing and compacting the lime stabilizer 
and the soils. 

 
4. Sand fill in pavement areas should only be used for leveling purposes.  The sand thickness 

should be limited to a maximum of two-inches. 
 
 

8.0 CONSTRUCTION CONSIDERATIONS 
 

8.1 Surface Water Drainage 
 

In order to minimize ponding of surface water, site drainage should be established early in project 
construction so that this condition will be controlled. 
 

8.2 Site Preparation 
 

Site preparation should be conducted in accordance with the “City of Houston Standard 
Specifications, Section 02221 – Removing Existing Pavements and Structures and Section 02233 
– Clearing and Grubbing”.  In general, subgrade preparation should be as follows: 
 
1. The requirement for removal of any existing paving, and subsoil materials will depend on 

final grades and other alignment information.  In general, remove all vegetation, tree roots, 
organic topsoil, existing foundations, paved areas and any undesirable materials from the 
construction area.  Tree trunks under the pavement should be removed to a root size of less 
than 0.5-inches.  We recommend that the stripping depth be evaluated at the time of 
construction by a soil technician. 
 

2. Any on-site fill soils, encountered in the pavement areas during construction, must have 
records of successful compaction tests signed by a licensed professional engineer that 
confirms the use of the fill and record of construction and earthwork testing.  These tests 
must have been performed on all the lifts for the entire thickness of the fill.  In the event 
that no compaction test results are available, the fill soils must be removed, processed and 
recompacted in accordance with our site preparation recommendations.  Excavation should 
extend at least two-feet beyond the structure and pavement area.  Alternatively, the 
existing fill soils should be tested comprehensively to evaluate the degree of compaction in 
the fill soils.   
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3. The subgrade areas should then be proofrolled with a loaded dump truck or similar 
pneumatic-tired equipment with loads ranging from 25- to 50-tons.  The proofrolling 
serves to compact surficial soils and to detect any soft or loose zones.  The proofrolling 
should be conducted in accordance with TxDOT Standard Specification Item 216.  Any 
soils deflecting excessively under moving loads should be undercut to firm soils and 
recompacted.  Any subgrade stabilization should be conducted after site proofrolling is 
completed and approved by the geotechnical engineer. The proofrolling operations should 
be observed by an experienced geotechnician. 

 

4. Off-site borrow for fill should consist of lean clays with a liquid limit not exceeding 40 and 
a PI between 8 and 20.  These soils should be placed in loose lifts not exceeding 
eight-inches and compacted to at least 95% of maximum standard Proctor density (ASTM 
D 698) at moisture contents between optimum and +3% of optimum.  Bank sands should 
not be used as select structural fill.  On-site soils, free of organics, (with the exception of 
sands and silts) are also suitable for use as structural fill. 

 

5. In cut areas, the soil should be excavated to grade and the surficial soil proofrolled and 
scarified to a minimum depth of six-inches and recompacted to the previously mentioned 
density and moisture content. 

 

6. Positive site drainage should be developed at the beginning of the project to limit 
construction difficulties with wet surface soils. 

 
8.3 Earthwork 
 
8.3.1 General 
 

Difficult access and workability problems can occur in the surficial lean clay fill and lean 
clay with sand fill soils due to poor site drainage, wet season, or site geohydrology.  Should 
this condition develop, drying of the soils for support of pavement and floor slabs may be 
improved by the addition of 5% lime by dry weight.  The application rate corresponding to this 
additive amount would be approximately 23 pounds per square yard for each six-inch of 
compacted thickness.  
 
City of Houston Standard Specifications 02336 shall be used as procedural guides for placing, 
mixing, and compacting lime stabilizer and the soils. 

 
Depending on the major type of soils encountered along the project alignment, lime stabilization 
of the subgrade soils should most likely be performed.  The subgrade soils should be stabilized, 
using lime based on the City of Houston Specifications, Section 02336.  Use 5% lime by dry 
weight to stabilize the subgrade soils. This results in application rates of 23 and 30 pounds of lime, 
per square yard per six-inch and eight-inch of compacted thickness, respectively.  
 
Provided the site work is performed during dry weather and/or project schedules permit aeration 
of wet soils, the subgrade will be suitable for floor slab and pavement support. 
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8.4 Construction Surveillance 
 

Construction surveillance and quality control tests should be planned to verify materials and 
placement in accordance with the specifications.  The recommendations presented in this report 
were based on a discrete number of soil test borings.  Soil type and properties may vary across the 
site.  As a part of quality control, if this condition is noted during the construction, we can then 
evaluate and revise the design and construction to minimize construction delays.  We recommend 
the following quality control procedures be followed by a qualified engineer or technician during 
the construction of the facility: 

 
o Observe the site stripping and proofrolling. 

 
o Verify the compaction of subgrade soils. 

 
o Verify the type, depth and amount stabilizer. 
 
o Evaluate the quality of fill and monitor the fill compaction for all lifts. 

 
o Evaluate the quality of fill and monitor the fill compaction for all lifts. 
 
o Monitor concrete placement, conduct slump tests and make concrete cylinders. 

 

It is the responsibility of the client to notify GET of when each phase of the construction is taking 
place so that proper quality control and procedures are implemented. 

 
 

9.0 RECOMMENDED ADDITIONAL STUDIES 
 

This report has been based on assumed conditions/characteristics of the proposed project area where 
specific information was not available.  It is recommended that the architect, civil engineer and structural 
engineer along with any other design professionals involved in this project carefully review these 
assumptions to ensure they are consistent with the actual planned development.  When discrepancies 
exist, they should be brought to our attention to ensure they do not affect the conclusions and 
recommendations provided herein.  We recommend that GET be retained to review the plans and 
specifications to ensure that the geotechnical related conclusions and recommendations provided herein 
have been correctly interpreted as intended. 
 
 

10.0 STANDARD OF CARE 
 
The recommendations described herein were conducted in a manner consistent with the level of care and 
skill ordinarily exercised by members of the geotechnical engineering profession practicing 
contemporaneously under similar conditions in the locality of the project.  No other warranty or guarantee, 
expressed or implied, is made other than the work was performed in a proper and workmanlike manner. 
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11.0 REPORT DISTRIBUTION 
 
This report was prepared for the sole and exclusive use by our client (Atkins) and owner (City of 
Houston), based on specific and limited objectives.  All reports, boring logs, field data, laboratory test 
results, maps and other documents prepared by GET as instruments of service shall remain the property 
of GET.  GET assumes no responsibility or obligation for the unauthorized use of this report by other 
parties and for purposes beyond the stated project objectives and work limitations. 

 
 

12.0 REFERENCE 
 
1. “City of Houston Standard Construction Specifications”, Department of Public Works and 

Engineering, City of Houston, July 2012. 
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GEOTECH ENGINEERING AND TESTING      PLATE 2 

EXISTING CONCRETE PAVEMENT THICKNESS 

Core/Boring Locations Thickness, inches 
C-1/B-1            7.0 
C-2/B-2            9.0 
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GRAVEL SAND
FineMediumCoarseFineCoarse

USCS Soil Classification: Lean Clay  (CL)

 Percent Passing - #200: 86.15%

PARTICLE SIZE DISTRIBUTION CURVES FOR B - 1 (0' TO 2')

SILT CLAY
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GRAVEL SAND
FineMediumCoarseFineCoarse

USCS Soil Classification: Silty Sand (SM)

Percent Passing - #200: 16.1%

PARTICLE SIZE DISTRIBUTION CURVES FOR B - 2 (6' TO 8')

SILT CLAY
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APPENDIX A 
 

Site Vicinity Map 
Plan of Borings 

Soil Stratigraphy Profiles 
Log of Borings 

Key to Log Terms and Symbols 
Summary of the Laboratory Test Results 
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SITE VICINITY MAP 
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 SCALE:  1 inch = 1200 ft.  DATE: SEPTEMBER 2014          PROJECT NO.:  12-837E 
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PLAN OF BORINGS (borings dimensions and locations are approximate)  
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 SCALE:  NOT TO SCALE  DATE: SEPTEMBER 2014                        PROJECT NO.:  12-837E 

NORTH 

GEOTECH ENGINEERING AND TESTING PLATE A-2 

C-2/B-2  

Legend: 
C-1: Coring C-1 
B-1: Boring B-1 

C-1/B-1  













  
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX B 
 

Project Site Pictures 
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PROJECT PICTURES 
Project No. 12-837E 

 
 

 
 

P-1 (A Picture of Coring Operation) 
 
 

 
 

P-2 (A Picture of Drilling Operation) 
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PROJECT PICTURES 
Project No. 12-837E 

 

 
 
 

P-3 (A Picture of Drilling Operation) 
 

 
 
 

P-4 (A Picture of Grouting using Tremie Method) 
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