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GEOTECHNICAL INVESTIGATION 

WATER LINE REPLACEMENT IN INNER LOOP NORTH AREA 

HOUSTON, TEXAS 

 

EXECUTIVE SUMMARY                                                                          

 

Associated Testing Laboratories, Inc. (ATL) has completed the geotechnical study for the 

proposed replacement of existing water lines in the Inner Loop North Area, as shown in Figure 1.  

The project entails replacing the existing water lines with 8-inch diameter water lines, at depths 

ranging from about 5 to about 18 feet below existing grade (see Figures 2a through 2q).  

 

Trenchless installation technique will mostly be employed. Open cut/trench excavation will be 

carried out at access pits (auger pits), and possibly in local areas where underground obstructions or 

site conditions warrant open cut/trenching.  

 

The subsurface conditions investigated by 70 soil borings (to 12 to 23 feet below existing grade) 

along the project alignments, consists mostly of firm to hard Lean Clays (CL) and Fat Clays (CH) to 

the bottom of borings. A surface Silty Sand (SM) stratum was found in the top 2 to 4 feet of Borings 

B-15 and B-20.  In addition, a lower Silty Sand (SM) stratum was found between depths of about 10 

to 20 feet below grade (some to the bottom of boring) in the following borings: B-16, B-17, B-20, B-

25, B-49, B-67 and B-69. 

 

Three additional 70-ft deep borings drilled at the Little White Oak Bayou at Enid Street and Link 

Road crossings revealed presence of predominantly form to hard Lean Clays (CL) and Fat Clays 

(CH) to the bottom of borings at 70 feet.  The top 16 and 30 feet of the clay soils found in Boring B-

23 and B-24 are fill. 
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The detailed subsurface soils and stratigraphy are shown in the individual boring logs in Appendix 3 

and in the Boring Log Profiles in Figures 4a through 4y.  

 

Groundwater was encountered during drilling in Borings B-14, B-17, B-19, B-22 through B-24, B-

40, B-59 through B-61, B-67 and B-69 at depths ranging from about 11.5 to 24 feet below existing 

grade, no groundwater was encountered in the remaining borings. At the end of drilling, groundwater 

was encountered in Borings B-14, B-17, B-19, B-22 through B-24, B-40, B-60, B-61 and B-67 at 

depths of about 9 to 23 feet, but no free water in the remaining borings.  Borings B-3 (PZ-1), B-17 

(PZ-3), B-20 (PZ-2), B-22 (PZ-4), B-42 (PZ-5), B-51 (PZ-4) and B-66 (PZ-7) were converted into 

piezometers after completion of drilling and soil sampling.  Water level was measured in PZ-3 and 

PZ-4 after 24 hours at a depth of about 11 and 23 feet, respectively; the remaining piezometers were 

dry.  Water level was measured in PZ-1 through PZ-7 at depths ranging from about 5.5 to 22 feet 

after 7 days, and at depths between about 4.5 to 22.5 feet after 30-days.   

 

Our main geotechnical findings and recommendations are summarized below: 

1. In Boring B-30 that is 14 feet deep, the driller did not notice hydrocarbon-like odor; 

however, light hydrocarbon-like odor was noted at the very bottom of the 14 feet deep 

Boring B-14 when inspected by the soils technician in the laboratory. Light hydrocarbon-

like odor was noted in Boring B-55 during field drilling, and hydrocarbon-like odor was 

noted in Boring B-50 during field drilling. No observable unusual staining or hydrocarbon 

odors were noted in the remainder of the borings during our inspection of the soil samples. 

For further information, please refer to the Phase I and Limited Phase II Environmental Site 

Assessment conducted for this project.  

2. A preliminary fault evaluation based on review of available fault maps and literature 

review indicated that the documented Pecore Fault is estimated to be about 0.15 to 0.2 

miles north and northwest of the southern end of project area. A Phase I fault evaluation by 

a Professional Geologist knowledgeable is not recommended. 

3. Based on currently proposed flow line depths and the subsurface conditions (see Figures 4a 



 

 

vi 
 

through 4y), the water line installation excavations will be advanced mostly in firm to hard 

clay soils. However, water line installation excavation at/near Borings B-17 and B-20 (but 

not limited to) will likely to extend into silty sands (SM). 

4. Based on the currently proposed invert elevation and the gathered groundwater 

information, the water line construction excavations at/near (but not limited to) Borings B-

17 and B-20 will likely encounter groundwater; groundwater may also be encountered in 

some of the excavations exceeding about 5 feet and remain open for more than 24 hours. It 

should be noted that groundwater level will fluctuate with the amount of precipitation prior 

to and during the construction.  

5. Geotechnical parameters/information and construction recommendations for the proposed 

open cut/trenching and trenchless installation of the proposed water lines are presented in 

Section 5.1.  In Section 5.2, stability of existing earth slopes and the ultimate slope at 

4H:1V of Little White Oak Bayou at Enid Street and Link Road crossings were evaluated, 

and the proposed allowable compression and tension capacity of the 16-inch square 

concrete piles supporting the water line aerial crossing at Enid Street were developed.  

6. Construction considerations for the proposed water line replacement are discussed in 

Section 6.0.  
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GEOTECHNICAL INVESTIGATION 

WATER LINE REPLACEMENT IN INNER LOOP NORTH AREA 

HOUSTON, TEXAS 

 

1.0  INTRODUCTION 

 

1.1   General 

 

The geotechnical investigation for Water Line Replacement in Inner Loop North Area was 

authorized on January 9, 2013 by Cobb, Fendley & Associates, Inc. via execution of the Subcontract 

for Professional Services, and with the acceptance of the Associated Testing Laboratories, Inc., 

(ATL) Proposal No. CP12-1104R5 dated January 30, 2013.  Project details were provided to ATL by 

Cobb, Fendley & Associates, Inc. This report includes results of the field investigation, laboratory 

testing, geotechnical engineering analysis and recommendations for the proposed water line 

replacement construction. 

 

1.2  Location and Description of the Project 

 

The project site is located in a mixed commercial and residential neighborhood, a Site Vicinity Map 

showing the project alignments is presented in Figure 1. Photographs of the project site were taken at 

the time of our site visit.  These photographs are presented in Appendix 1. 

 

The project entails replacing the existing water lines with 8-inch diameter water lines in the Inner 

Loop North Area in the City of Houston, Texas.  The project alignments traverse streets in the Key 

Map 453 P, Q, S, T, U and W, as shown in Figures 2a through 2q.  

 

The approximate invert depths of the proposed water lines at the proposed boring locations, based on 

the plan and profile drawings dated November 2012, range from about 5 to about 18 feet below 
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existing grade. Trenchless installation technique will mostly be employed. 

 

The proposed water line alignments at the intersection of Link Rd. and Enid St. will cross the Little 

White Oak Bayou that is approximately 26 to 28 feet deep at the Link Road and Enid Street crossing. 

The aerial crossing at Link Road is to be supported on the existing bridge deck, and the aerial 

crossing at Enid Street will be supported on precast concrete piles; the pile tip elevation will be 

determined based on the ultimate channel section, scour and allowable pile bearing capacity.  Mr. 

Srinivas Chintalapati, Ph.D., P.E. of KIT Professionals, Inc. verified in an e-mail dated January 15, 

2013 that the existing channel sections at both crossings as presented in the plan and profile 

drawings are at or close to the ultimate channel depths, and the ultimate channel slopes would be 

4H:1V.     

 

1.3  Scope of Work 

 

A geotechnical investigation was conducted to determine subsurface soil conditions along the 

proposed project alignment and to develop geotechnical engineering recommendations for the 

construction of new underground utilities consisting of water lines. Associated Testing 

Laboratories, Inc. (ATL) has completed a subsurface exploration program for this project consisted 

of the following scope: 

• Augering through existing pavements at borings located within streets with asphaltic 

concrete (AC) pavements using the drill rig auger. 

• Coring through pavements at borings located within streets with portland cement concrete 

(PCC) and PCC pavements with AC overlay using a pavement coring machine prior to soil 

boring and sampling. 

• Drilling and sampling a total of seventy three (73) borings (Borings B-1 through B-73), sixty-

nine of them to depths ranging from 12 to 23 feet below existing grade, and three (B-22, B-

23 and B-24) to 70 feet below existing grade at the water line crossing Little White Oak 
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Bayou at Enid Street and at Link Road, for a total of 1,232.5 lineal feet of drilling, and 

installing four 17-ft, one 18-ft, one 23-ft and one 40-ft piezometers after completion of 

drilling and sampling. 

• Conducting laboratory tests on selected soil samples recovered from the soil borings. 

• City of Houston Geo-Environmental Branch provided information on the locations and logs 

of two borings (GB112 and GB113) drilled along Aurora St. between Oxford St. and N. 

Main St. the in a previous geotechnical investigation by other. ATL has incorporated 

information from these two soil borings in this report. 

• Developing boring logs and boring log profiles to present the general subsurface soil and 

groundwater conditions. 

• Conducting a preliminary fault review of the project area based on review of available fault 

maps and literature. 

• Conducting geotechnical engineering analysis and provide geotechnical parameters and 

construction recommendations for the proposed water line replacement, slope stability 

analyses of earth slopes at aerial crossings of the water line across Little White Oak Bayou at 

Link Road and Enid Road, and pile foundation capacity for the aerial crossing at Enid Street.  

 

2.0  SUBSURFACE INVESTIGATION PROGRAM  

 

The field investigation for this project consisted of drilling and sampling a total of seventy-three (73) 

soil borings and installing seven (7) piezometer along the project alignments. The boring/piezometer 

locations and depths were approved during the proposal phase. The proposed borings and 

piezometers were selected based on criteria for borings and piezometers specified in City of Houston 

Department of Public Works and Engineering Design Manual, Chapter 11 “Geotechnical and 

Environmental Requirements”.  
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All except four of the boring locations were located within existing street pavements, with 60 

borings located in existing asphaltic concrete (AC) pavements, and five in existing pavements with 

AC overlay over portland cement concrete (PCC) pavements, and four in existing PCC pavement. 

Borings located in existing PCC pavements (with and without AC overlay) were cored through using 

a pavement coring machine prior to soil boring and sampling.  The information from our 

boring/piezometer and depths and the coordinates (northing and easting) are presented in the table 

below.  

BORING AND PIEZOMETER INFORMATION 

Boring  Piezometer Location Northing Easting 

No. Depth, ft. No. Depth, ft. 

B-1  14 -- -- Eastman St. 13,862,485.36 3,116,290.33 

B-2  13 -- -- E.28th St. 13,862,127.39 3,115,942.36 

B-3  

(PZ-1) 

17 
PZ-1 17 Eastman St. 

13,861,820.48 3,116,325.50 

B-4 15 -- -- Angeline St. 13,861,806.34 3,117,333.03 

B-5 14 -- -- Samual St. 13,861,444.87 3,117,144.04 

B-6 15 -- -- Service St. 13,861,108.29 3,116,028.07 

B-7 13 -- -- Eastman St. 13,860,819.00 3,116,348.12 

B-8  14 -- -- Service St. 13,861,069.85 3,116,793.75 

B-9  17 -- -- Walton St. 13,862,101.77 3,117,793.96 

B-10 18 -- -- Enid St. 13,861,746.13 3,118,142.80 

B-11 14 -- -- Tabor St. 13,861,310.78 3,117,570.40 

B-12 15 -- -- Enid St. 13,861,208.96 3,118,170.57 

B-13 14 -- -- Eichwurzel Ln. 13,861,455.69 3,118,757.65 

B-14 16 -- -- Eichwurzel Ln. 13,861,490.04 3,119,215.96 

B-15 12 -- -- Eichwurzel Ln. 13,861,514.07 3,119,810.50 

B-16 13.5 -- -- Robert Lee Rd. 13,861,069.14 3,118,871.02 

B-17 

(PZ-3) 
23 PZ-3 23 Robert Lee Rd. 13,861,093.49 3,119,440.33 

B-18 14 -- -- Leon St. 13,862,153.61 3,118,950.09 

B-19 17 -- -- Delany St. 13,862,415.27 3,119,253.61 

B-20 

(PZ-2) 
17.5 PZ-2 17 Delany St. 13,862,384.76 3,119,726.06 

B-21 14 -- -- Link Rd. 13,860,627.37 3,117,506.14 

B-22 

(PZ-4) 
70 PZ-4 40 

Link Rd. at White Oak 

Bayou 
13,860,525.73 3,118,142.74 

B-23 70 -- -- 
Enid St. at White Oak 

Bayou 
13,860,789.83 3,118,176.36 
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Boring  Piezometer Location Northing Easting 

No. Depth, ft. No. Depth, ft. 

B-24 70 -- -- 
Link St. at White Oak 

Bayou 
13,860,526.42 3,118,348.76 

B-25 13.5 -- -- Link Rd. 13,860,411.96 3,119,023.65 

B-26 15 -- -- Link Rd. 13,860,741.25 3,119,174.53 

B-27  14 -- -- Dunlop St. 13,860,808.43 3,119,732.99 

B-28 14 -- -- Karcher St. 13,860,195.97 3,119,513.44 

B-29 13 -- -- Wynne St. 13,859,975.46 3,119,093.06 

B-30 14 -- -- Wynne St. 13,860,019.14 3,119,996.92 

B-31 12 -- -- Tarver St. 13,859,528.40 3,119,187.59 

B-32 13 -- -- Cavalcade St. 13,859,073.33 3,119,284.65 

B-33 12 -- -- Cortlandt St. 13,859,611.23 3,111,725.39 

B-34  13 -- -- Arlington St. 13,860,219.39 3,112,050.32 

B-35 15 -- -- Arlington St. 13,860,711.18 3,112,025.98 

B-36 12 -- -- Aurora St. 13,861,029.65 3,111,759.69 

B-37 16 -- -- Cortlandt St. 13,861,443.93 3,111,531.12 

B-38 14 -- -- Cortlandt St. 13,861,998.41 3,111,504.02 

B-39 17 -- -- Arlington St. 13,861,261.39 3,111,995.71 

B-40 16 -- -- Arlington St. 13,861,726.28 3,111,972.33 

B-41 16 -- -- Arlington St. 13,862,276.07 3,111,942.85 

B-42  

(PZ-5) 

17 
PZ-5 17 Aurora St. 13,861,061.96 3,112,449.24 

B-43 14 -- -- Oxford St. 13,860,105.47 3,112,752.61 

B-44 14 -- -- Oxford St. 13,860,561.85 3,112,730.92 

B-45 12 -- -- E. 22nd St. 13,859,703.07 3,113,151.19 

B-46 16 -- -- Aurora St. 13,861,090.74 3,112,999.10 

B-47 15 -- -- Sheldon St. 13,859,432.49 3,113,776.38 

B-48 12 -- -- E. 20th St. 13,859,073.58 3,113,710.28 

B-49 16 -- -- E. 20th St. 13,859,041.76 3,114,003.58 

B-50 13 -- -- E. 20th St. 13,858,920.22 3,110,676.45 

B-51 

(PZ-6) 
18 PZ-6 18 E. 20th St. 13,858,929.83 3,111,124.22 

B-52 15 -- -- E. 20th St. 13,858,970.24 3,111,705.25 

B-53 15 -- -- E. 20th St. 13,859,009.01 3,112,516.94 

B-54 14 -- -- Oxford St. 13,859,491.7 3,112,781.55 

B-55 15 -- -- E. 20th St. 13,859,043.72 3,113,234.83 

B-56 18 -- -- Harvard St. 13,858,610.1 3,111,440.45 

B-57 12 -- -- Arlington St. 13,858,394.16 3,112,151.31 

B-58 18 -- -- E. 18th St. 13,858,169.96 3,110583.51 

B-59 17 -- -- E. 18th St. 13,858,199.67 3,111,156.87 

B-60 15 -- -- E. 18th St. 13,858,234.82 3,111,864.3 

B-61 15 -- -- E. 18th St. 13,858,258.14 3,112,453.26 

B-62 12 -- -- Harvard St. 13,857,732.89 3,111,482.61 
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Boring  Piezometer Location Northing Easting 

No. Depth, ft. No. Depth, ft. 

B-63 15 -- -- E. 16th St. 13,857,488.47 3,111,899.41 

B-64 13 -- -- E. 16th St. 13,857,521.42 3,112,477.75 

B-65 12 -- -- Arlington St. 13,856,766.00 3,112,207.11 

B-66 

(PZ-7) 
17 PZ-7 17 Arlington St. 13,856,168.17 3,112,206.24 

B-67 14 -- -- Arlington St. 13,855,574.3 3,112,264.85 

B-68 12 -- -- Arlington St. 13,855,040.08 3,112,310.4 

B-69 14 -- -- Arlington St. 13,854,679.18 3,112,326.43 

B-70 15 -- -- Arlington St. 13,854,209.42 3,112,349.26 

B-71 13 -- -- E. 12th 1/2 St. 13,855,199.42 3,113,103.09 

B-72 12 -- -- E. 12th 1/2 St. 13,855,213.06 3,113,530.85 

B-73 13 -- -- E. 12th 1/2 St. 13,855,241.40 3,114,085.16 

 

Boring locations drilled in this geotechnical exploration are shown on Figures 2a through 2q.  The 

boreholes were drilled dry to the bottom of the boring or to a depth where a borehole started caving 

in, after which rotary wash boring technique was carried out. In cohesive soils, undisturbed soil 

samples were collected using a conventional 3-inch O.D. Shelby tube in accordance with ASTM 

D1587.  Cohesionless soils were sampled using split spoon sampler in accordance with ASTM 

D1586.  All soil samples were examined, classified and logged in the field.  A representative portion 

of each sample was packed in containers to prevent moisture loss. All soil samples were properly 

labeled and subsequently transported to the ATL laboratory.  

 

Piezomenters ranging in depths from 17 to 40 feet were installed in Borings B-3, B-17, B-20, B-22, 

B-42, B-51 and B-66 after completion of drilling and sampling. The groundwater level information 

encountered in the boreholes during and at completion of drilling, and the water level in the 

piezometers after 24-hour, 7- and 30-day are presented in Table 2.  The piezometers were pulled and 

plugged with cement-bentonite grout after the 30-day water level reading. The piezometer 

installation and plugging reports are presented in Appendix 2.  

 

Upon completion of drilling, the borings where no piezometer was to be installed were backfilled 

using cement-bentonite grout using a tremie. The cored PCC pavements were patched using portland 
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cement concrete, and the augered AC pavements were patched using cold-mixed asphaltic concrete.  

 

All soil samples were classified according to Unified Soil Classification System (ASTM D-2487).  

The soil and groundwater information found in each boring are shown on the individual boring logs 

presented in Appendix 3.  A Key to Log Terms and Symbols is also presented in Appendix 3.   

 

3.0  LABORATORY TESTING PROGRAM  

 

Samples obtained from the field were again examined and classified in our laboratory by the 

geotechnical technician under the supervision of an engineer.  Laboratory testing was performed on 

select soil samples collected during the field investigation.  The laboratory testing program included 

Atterberg Limits (ASTM D-4318), Density, Moisture Content (ASTM D-2216), Unconfined 

Compressive Strength (ASTM D-2166), Unconsolidated Undrained Triaxial (ASTM D-2850), 

Percent Finer Than No. 200 Sieve (ASTM D-1140) and Grain Size Analyses with Hydrometer 

(ASTM D-422), Multi-Staged Consolidated-Undrained Triaxial Tests (ASTM D-4767), Crumb 

(ASTM D-6572) and Pinhole Tests (ASTM D-4647) tests.  The results of laboratory tests are 

presented on the boring logs in Appendix 3 and summarized in the Summary of Test Results in Table 

4. Results of the crumb, pinhole and triaxial consolidated-undrained tests are presented in Appendix 

4. Overall numbers and types of tests performed for this study for this project are presented below: 

 

 
TYPE OF TEST 

 
NUMBER OF TEST 

 
Dry Density  

Moisture Content 

Atterberg Limits 

Unconfined Compression 

Sieve Analysis through No. 200 Sieve 

 
117 

585 

167 

93 

117 
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TYPE OF TEST 

 
NUMBER OF TEST 

Grain Size Analyses with Hydrometer 

Unconsolidated Undrained Triaxial 

Multistage Consolidated-Undrained Triaxial 

Crumb 

Pinhole 

2 

19 

2 

14 

3 

 

4.0  SUBSURFACE AND SITE CONDITIONS 

 

4.1  Geology of Coastal Plain 

 

The proposed project area is located within the Gulf Coast Structural Province, a huge sedimentary 

basin containing several thousand feet of sediments.  In general, these sediments consist of loose 

sands, silts and clays which slope gently toward the Gulf of Mexico. 

 

The proposed project site is underlain by the Beaumont Formation of the Pleistocene age.  This 

formation consists of over consolidated clays, silts and sands with some shell, calcium carbonate and 

iron oxides.  These formations are quite strong and extend to an approximate depth of 100 feet.  The 

surface materials are often weakened by the weathering process.   

 

The materials of Beaumont Formation were deposited during the last of the interglacial periods.  

During interglacial periods when water from the melting glaciers flowed back into the ocean, the sea 

rose, the depended valley backfilled and several Pleistocene formations were deposited.  Beaumont 

Formation may have been deposited during a mid-Wisconsin interglacial interval or during the 

Sangamon Stage, an interval between the Wisconsin and Illinoian Glaciations.  The Sangamon Stage 

is estimated to be about 70,000 years ago.  The Beaumont formation is the youngest formation of 

Pleistocene age that crops out in the proposed project area.  Its origins are mainly fluvial and deltaic, 



 

 

9 
 

but probably some small areas originated as coastal marsh and lagoonal deposits. 

 

4.2  Geologic Faults 

 

Among the geologic and geomorphological features in this region are sedimentary deposits broken 

by structure such as normal faults, salt domes, etc.  The sedimentary deposits slope gently toward the 

Gulf of Mexico.  They are broken by normal faults, most of which dip toward the Gulf and extend 

downward many thousands of feet.  The earth movements that caused these faults took place within 

the last 50,000 years.  In general, the regional faults in the Houston area trend parallel to the Gulf 

Coast.  Only the local faults over the salt domes show a radial pattern associated with the upthrust of 

the salt mass.  There are numerous faults and fault systems in the Greater Houston and surrounding 

area. The movements of many of these faults has been affected in recent history by area subsidence. 

The subsidence is theorized to have been associated with the removal of oil and groundwater.  As 

much as nine (9) feet of subsidence has occurred in the area east of Houston in the last 70 years.  

Conversion to surface water usage and the limiting of oil production has greatly reduced the 

subsidence rate in the area east of Houston.  

 

Figures 3a and 3b show the principal active faults in the Houston-Harris County area interpreted 

from the following sources: Principal Active Faults in Houston Metropolitan Area (Van Siclen, 

O’Neil, with updates from Norman, 2004); LIDAR Imagery (USGS, HGAC, Khan and 

Engelkemeir).  Based on interpretation of the preceding information, the project alignments are 

located between Eureka Heights Fault to the north and Pecore Fault to the south. The southernmost 

part of the project alignments is located approximately 0.15 to 0.2 miles north and northwest of 

Pecore Fault (note that the estimated distance is subject to the accuracy of the published fault maps). 

No obvious physical evidence of fault movements was noted along the proposed project alignments 

during our cursory site reconnaissance.  ATL does not recommend a Phase I Geological Fault Study 

at this time.  However, if additional information regarding the Pecore Fault is needed, a Professional 

Geologist knowledgeable in geological faulting of Houston-Harris County should be consulted.    
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4.3  Potentially Hazardous Material 

 

In Boring B-30 that is 14 feet deep, the driller did not notice hydrocarbon-like odor; however, light 

hydrocarbon-like odor was noted at the very bottom of the 12 to 14 feet soil sample by the soils 

technician in the laboratory. Light hydrocarbon-like odor was noted in Boring B-55 during field 

drilling, and hydrocarbon-like odor was noted in Boring B-50 during field drilling. No observable 

unusual staining or hydrocarbon odors were noted in the remainder of the borings during our 

inspection of the soil samples.  For further information, please refer to the Phase I and Limited Phase 

II Environmental Site Assessment conducted for this project.  

 

4.4  Subsurface Soil Stratigraphy and Geotechnical Characterization 

 

Existing Pavement Material:  All except four of the boring locations were located within existing 

street pavements, with 60 borings located in existing asphaltic concrete (AC) pavements, and five in 

existing portland cement concrete (PCC) pavements with AC overlay, four in existing PCC 

pavement, and one in an area with stabilized shell base. The existing PCC pavements were cored 

through using a pavement coring machine prior to soil boring and sampling; the AC pavements were 

drilled through using the drilling rig auger. A summary of the existing pavement sections 

encountered at each boring location is presented in Table 1. Based on the pavement information 

gathered from our field investigation, the existing PCC pavements of the existing streets along the 

project alignments ranges in thickness from about 1 to 7.25 inches; some of the PCC pavements have 

between about 1.25 to 4.75 inches of AC overlay, and some with about 1 to 7 inches of 

sand/shell/crushed limestone base. The existing asphaltic concrete (AC) pavements consist of about 

2 to 11 inches of AC surface and underlain by about 3 to 20 inches of base ranging from crushed 

stones/shell/limestone, gravel and stabilized shell.   

 

The PCC pavement materials and section thicknesses were based on inspection of cores from the 
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pavement coring. The AC pavement material and thicknesses were estimated from the cuttings from 

the drill rig auger.  The actual material and thicknesses in the field, at or near the boring locations, 

may differ from those described in the Table 1. 

 

Subsurface Soil Stratigraphy:  Based on our soil borings, the subsurface soils along the project 

alignments consists generally of following:  

 

Along Eastman Street (Profile 4a):   The subsurface soils below the existing pavements consist of 

firm to hard Lean Clay (CL) and Fat Clay (CH) to the bottom of Borings B-1, B-3 and B-7 at 13 to 

17 feet.  

 

Along Airline Drive (Profile 4b):   The subsurface soils below the existing pavements consist of stiff 

to hard Fat Clay (CH)  to the bottom of Borings B-2 and B-6 at 13 to 15 feet.   

 

Along Service Street (Profile 4c):   The subsurface soils below the existing pavements consist of stiff 

to hard Lean Clay (CL) and Fat Clay (CH), to the bottom of Borings B-6 and B-8 at 14 to 15 feet.   

 

Along Tabor Street (Profile 4d):   The subsurface soils below the existing pavements consist of stiff 

to hard Lean Clay (CL) to the bottom of Borings B-11 and B-21 at 14 feet below existing grade.   

 

Along Eichwurzel Lane  (Profile 4e):   The subsurface soils below the existing pavements consist of 

firm to hard Lean Clay (CL) and Fat Clay (CH) to the bottom of Borings B-13 through B-15 at 12 to 

16 feet below existing grade.   

 

Along Robert Lee Road  (Profile 4f):   The subsurface soils below the existing pavements consist of 

an upper stratum of firm to very stiff Lean Clay (CL) and Fat Clay (CH), which is underlain by a 

stratum of loose to medium dense Silty Sand (SM) that exists to a depth of about 20 feet in Boring 

B-17 (to the bottom of Boring B-16 at 14 feet).  The Silty Sand stratum is underlain be hard Fat Clay 
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(CH) to the bottom of Boring B-17 at 23 feet.      

 

Along Leon/Delany Street (Profile 4g):   The subsurface soils below the existing pavements consist 

predominantly of firm to very stiff Lean Clay (CL) and Fat Clay (CH) to the bottom of Borings B-18 

through B-20 at 14 to 17.5 feet below existing grade.  In Boring B-20, an upper Silty Sand (SM) 

stratum exists below the pavements to a depth of about 4 feet, and a lower medium dense Silty Sand 

(SM) stratum exists from a depth of about 10 feet to the bottom of boring at 17.5 feet.   

 

Along Wynne Street (Profile 4h):   The subsurface soils below the existing pavements consist of a 

firm to hard Lean Clay (CL) and Fat Clay (CH) that exists to the bottom of Borings B-29 and B-30 at 

13 to 14 feet below existing grade.     

   

Along E. 22
nd

 Street (Profile 4i):   The subsurface soils below the existing pavements consist of firm 

to stiff Lean Clay (CL) and Fat Clay (CH) to the bottom of Borings B-33 and B-45 at 12 feet below 

existing grade.   

 

Along Karcher Street (Profile 4j):   The subsurface soils below the existing pavements consist of an 

upper firm to very stiff Lean Clay (CL) and Fat Clay (CH) to a depth of about 14 feet (B-28 is 14 feet 

deep). In Boring B-17, a stratum of loose to medium dense Silty Sand (SM) exists below the upper 

clay stratum to the depth of about 20 feet, and is underlain by a stratum of hard Fat Clay (CH) to the 

bottom of boring at 23 feet below existing grade.    

 

Along I-45 Frontage Road (South-Bound) - 1 of 2 (Profile 4k):   The subsurface soils below the 

existing pavements consist predominantly of firm to hard Lean Clay (CL) and Fat Clay (CH) to the 

bottom of Borings B-9, B-10 and B-13 at 14 to 17 feet below existing grade.  In Borings B-16 and B-

25, the Lean Clay and Fat Clay stratum exists to a depth of about 12 feet, and is underlain by medium 

dense Silty Sand (SM) to the bottom of boring at 13.5 feet below the existing grade.  
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Along I-45 Frontage Road (South-Bound) - 2 of 2 (Profiles 4l):   The subsurface soils below the 

existing pavements consist of stiff to hard Lean Clay (CL) to the bottom of Borings B-29, B-31 and 

B-32 at a depth of 12 to 13 feet below the existing grade. The very stiff to hard Lean Clay found in 

Boring B-32 is fill.   

 

Along Cortlandt Street (Profile 4m):   The subsurface soils below the existing pavements consist of 

firm to very stiff Lean Clay (CL) and Fat Clay (CH) to the bottom of Borings B-33, B-37 and B-38 at 

a depth of 12 to 16 feet below existing grade.    

 

Along Arlington Street - 1 of 3 (Profile 4n):   The subsurface soils below the existing pavements 

consist predominantly of firm to hard Lean Clay (CL) and Fat Clay (CH) to the bottom of Borings B-

B-66 through B-70 at a depth of 12 to 17 feet below existing grade.  In Borings B-67 and B-69, the 

Lean Clays and Fat Clay stratum exists to a depth of about 12 feet, and is underlain by medium dense 

Silty Sand (SM) to the bottom of boring at 14 feet below the existing grade.  

 

Along Arlington Street - 2 of 3 (Profile 4o):   The subsurface soils below the existing pavements 

consist predominantly of stiff to very stiff Lean Clay (CL) and Fat Clay (CH) to the bottom of 

Borings B-34, B-57 and B-65 at a depth of 12 to 13 feet below existing grade.   

 

Along Arlington Street - 3 of 3 (Profile 4p):   The subsurface soils below the existing pavements 

consist of firm to hard Lean Clay (CL) and Fat Clay (CH) to the bottom of Borings B-35, B-39 

thorough B-41at a depth of 15 to 17 feet below existing grade.   

 

Along Aurora Street  (Profile 4q):   The subsurface soils below the existing pavements consist of stiff 

to hard Lean Clay (CL) and Fat Clay (CH) to the bottom of Borings B-36, B-42 and B-46 at a depth 

of 12 to 17 feet below existing grade.  In Borings GB-112 and GB-113 drilled by other in 1994, stiff 

to hard Lean Clays (CL) and Fat Clays (CH) were found to the bottom of Boring GB-112 at 20 feet, 

and to a depth of about 21 feet in Boring GB-113, below that medium dense Sandy Silt (ML) was 



 

 

14 
 

found to the bottom of boring at 25 feet. 

 

Along Oxford Street  (Profile 4r):   The subsurface soils below the existing pavements consist of 

firm to very stiff Lean Clay (CL) to the bottom of Borings B-43, B-44, B-54 and B-53 at a depth of 

14 to 15 feet below existing grade.  In Boring GB-112 drilled by other in 1994, stiff to hard Lean 

Clay (CL) and Fat Clay (CH) were found to the bottom of boring at 20 feet. 

 

Along Harvard Street  (Profile 4s):   The subsurface soils below the existing pavements consist of 

firm to very stiff Lean Clay (CL) and Fat Clay (CH) to the bottom of Borings B-56 and B-62 at a 

depth of 12 to 18 feet below existing grade.   

 

Along E. 20
th

  Street  (Profile 4t):   The subsurface soils below the existing pavements consist 

predominantly of firm to hard Lean Clay (CL) and Fat Clay (CH) to the bottom of Borings B-48 

through B-53, and B-55, at a depth of 12 to 18 feet below existing grade. In Boring B-49, a stratum 

of loose Silty Sand (SM) exists between depths of about 12 and 14 feet.  

 

Along E. 18
th

  Street  (Profile 4u):   The subsurface soils below the existing pavements consist of 

firm to very stiff Lean Clay (CL) and Fat Clay (CH) to the bottom of Borings B-58 through B-61 at a 

depth of 15 to 18 feet below existing grade.   

 

Along E. 16
th

  Street  (Profile 4v):   The subsurface soils below the existing pavements consist of 

firm to very stiff Lean Clay (CL) to the bottom of Borings B-63 and B-64 at a depth of 13 to 15 feet 

below existing grade.   

 

Along 12- ½ Street  (Profile 4w):   The subsurface soils below the existing pavements consist of firm 

to very stiff Lean Clay (CL) and Fat Clay (CH) to the bottom of Borings B-71 through B-73 at a 

depth of 12 to 13 feet below existing grade. The top 4, 8 and 4 feet of the clay soils in Borings B-71 

through B-73, respectively, are fill.    
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Along Enid Street (Profile 4x):   The subsurface soils below the existing pavements consist 

predominantly of firm to hard Lean Clay (CL) and Fat Clay (CH) to the bottom of Borings B-10 and 

B-12 at 18 and 15 feet, respectively, and to the bottom of the 70-ft deep Borings B-22 and B-23.  In 

Boring B-23, the top 16 feet of the soils are fill consisting of soft to very stiff Lean Clay (CL).   

 

Along Link Road  (Profile 4y):   The subsurface soils below the existing pavements/ground surface  

consist predominantly of firm to hard Lean Clay (CL) and Fat Clay (CH) to the bottom of the 14 feet 

deep Boring B-21, and to the bottom of the 70-ft deep Borings B-22 and B-24.  In Boring B-25, stiff 

to very stiff Fat Clay (CH) was found below the existing pavement to a depth of about 12 feet, below 

which medium dense Silty Sand (SM) was encountered to the bottom of boring at 13.5 feet. The top 

30 feet of the subsurface soils in Boring B-24 are fill.  

 

The detailed subsurface soils and stratigraphy are shown in the individual boring logs in Appendix 3 

and in the Boring Log Profiles in Figures 4a through 4y. “CL”, “CH”, “SM” and “ML” are classes of 

soils described in the Unified Soil Classification System.  

 

The lean clays (CL) found in the soil borings have liquid limits ranging between about 23 and 49%, 

and plasticity indices (PI) ranging between about 8 and 30%.  The fat clay (CH) soils found in the 

soil borings have liquid limits ranging between about 50 and 80%, and plasticity indices ranging 

between about 31 and 56%.   

 

4.4.1 Dispersive Potential of Onsite Soils 

 

To evaluate the dispersiveness of the onsite clay soils at the Little White Oak Bayou crossings, we 

conducted crumb and pinhole tests on select clay soils from Borings B-22 through B-24.  Results of 

the crumb and pinhole tests are presented in Appendix 4 and summarized in the table below.   
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Boring 

No. 

Sample 

Depth, 

ft. 

Crumb Test Grade Date 

Tested 

Pinhole Test 

Classification 

Date 

Tested 

Soil Classification 

2-

Minute 

1-

Hour 

6-

Hour 

B-22 2 to 4 1 1 1 3/8/13 -- -- Lean Clay with Sand 

(CL) 

[LL=36; PI=19; %-

#200=73] 

B-22 6 to 8 1 1 1 3/8/13 -- -- Lean Clay with Sand 

(CL) 

[LL=42; PI=24; %-

#200=83] 

B-22 14 to 16 1 1 1 3/8/13 ND3 3/5/13 Fat Clay (CH), with 

calcareous nodules 

[LL=58; PI=38; % 

Passing #200=90] 

B-22 23 to 25 3 4 4 3/8/13 -- -- Lean Clay (CL) 

[LL=30; PI=14; %-

#200=95] 

B-23 6 to 8 1 1 1 3/8/13 ND1 3/5/13 Fill: Lean Clay with 

Sand (CL) [LL=41; 

PI=24; % Passing 

#200=82] 

B-23 8 to 10 3 4 4 3/8/13 -- -- Fill: Lean Clay with 

Sand (CL) [LL=37; 

PI=20; % Passing 

#200=78] 

B-23 12 to 14 1 1 1 3/8/13 -- -- Fill: Lean Clay with 

Sand (CL) [LL=40; 

PI=23; % Passing 

#200=75] 

B-23 23 to 25 3 4 4 3/8/13 -- -- Fat Clay (CH), with 

calcareous nodules 

B-23 28 to 30 3 4 4 3/8/13 D1 3/6/13 Lean Clay (CL) 

[LL=27; PI=12; % 

Passing #200=99] 

B-24 4 to 6 1 1 1 3/8/13 -- -- Fill: Sandy Lean Clay 

(CL) [LL=34; PI=18; %-

#200=54] 

B-24 10 to 12 1 1 1 3/8/13 -- -- Fill: Fat Clay (CH) 

[LL=62; PI=41; %-

#200=90] 

B-24 16 to 18 1 1 1 3/8/13 -- -- Fill: Lean Clay with 

Sand (CL) [LL=41; 

PI=24; %-#200=84] 
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Boring 

No. 

Sample 

Depth, 

ft. 

Crumb Test Grade Date 

Tested 

Pinhole Test 

Classification 

Date 

Tested 

Soil Classification 

2-

Minute 

1-

Hour 

6-

Hour 

B-24 23 to 25 1 to 2 3 3 3/8/13 -- -- Fill: Lean Clay with 

Sand (CL) [LL=33; 

PI=17’ %-#200=71] 

B-24 28 to 30 4 4 4 3/8/13 -- -- Fill: Lean Clay with 

Sand (CL) [LL=27; 

PI=12; %-#200=84] 

Notes: 1) Crumb test grades:   1 – Non dispersive  2 – Intermediate;   

      3 – Dispersive   4 – Highly dispersive 

  2) Pinhole test classifications: D1, D2  -- Dispersive  

      ND4, ND3  -- Slightly dispersive 

      ND2, ND1 --  Non dispersive 

              

     

Results of the crumb and pinhole tests indicated that: 

• Fill and natural Lean Clays (CL) and Fat Clays (CH) found in top 30 feet of Borings B-22 

through B-24, that have PI above about 20, are generally non-dispersive to slightly 

dispersive. 

• Fill and natural Lean Clays (CL) found in top 30 feet of Borings B-22 through B-24, with PI 

of about 20 or below, and clay soils containing a significant amount of sand/silt/calcareous 

nodules inclusion within matrix, are typically dispersive.  

 

4.4.2 Suitability of Onsite Soils As Fill Material 

 

Clean non-expansive lean clay soils (plasticity index between about 10 and 20%) can be used as 

select fill in their present condition. High plasticity fat and lean clays (PI>20%) are not suitable for 

use as select fill in their present condition; however, these soils in their present conditions may be 

used as random fill.  High plasticity clay soils, if clean, can be treated with appropriate amount of 

lime and used as select fill; a lime dosage of 7% by weight is recommended for preliminary estimate 

purposes, but lime vs. pH and/or lime vs. PI series tests should be conducted to determine the 

optimum lime dosage.   
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Clean Lean Clays (CL) with PI between 15 and 30, with LL not exceeding 49, and containing 

between 60 and 85 percent sand-sized particles, and with pinhole classification of ND1 and ND2, 

may be used as select fill for slope improvements/construction.   

 

4.5  Groundwater 

 

Groundwater was encountered during drilling in Borings B-14, B-17, B-19, B-22 through B-24, B-

40, B-59 through B-61, B-67 and B-69 at depths ranging from about 11.5 to 24 feet below existing 

grade, no free water was encountered in the remaining borings.  At the end of drilling, groundwater 

was encountered in Borings B-14, B-17, B-19, B-22 through B-24, B-40, B-60, B-61 and B-67 at 

depths of about 9 to 23 feet below existing grade, but no free water in the remaining borings.  

Borings B-3 (PZ-1), B-17 (PZ-3), B-20 (PZ-2), B-22 (PZ-4), B-42 (PZ_5), B-51 (PZ-4) and B-66 

(PZ-7) were converted into piezometers after completion of drilling and soil sampling.  Water level 

was measured in PZ-3 and PZ-4 after 24 hours at a depth of about 11 and 23 feet, respectively; the 

remaining piezimeters were dry.  Water level was measured in PZ-1 through PZ-7 at depths ranging 

from about 5.5 to 22 feet after 7 days, and at depths between about 4.5 to 22.5 feet after 30-days.   

 

The groundwater information encountered during and at the end of drilling in the boreholes, and in 

the piezometer after 24 hours, 7 and 30 days are presented in Table 2. It should be noted that the 

groundwater conditions will fluctuate according to the amount of precipitation and the environments 

conditions at the site. 

 

Perched water table may exist in permeable sand/silt lenses/seams/layers within clay stratum that can 

form pathways for percolated and infiltrated water. The rate of flow of groundwater produced by 

these layers will depend upon the weather conditions such as locations of size and continuity of the 

permeable layers/seams/lenses, and the amount of precipitation and ambient temperature etc., at the 

time of construction.    
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5.0  GEOTECHNICAL ANALYSES AND  RECOMMENDATIONS 

 

The proposed water line installation will likely involve augering, one of many trenchless 

construction technique. Construction of access pits (auger pits) will likely involve open cut/trench 

excavation; it is also possible that open cut/trenching construction may be carried out in local areas 

where underground obstructions or site conditions warrant the construction technique. Based on the 

plan and profile drawings, the water lines are proposed to be installed at depths ranging between 

about 5 and 18 feet.  

 

5.1  Proposed Water Line Replacement 

 

5.1.1  OSHA Soil Types 

 

At the federal level, Occupational Safety and Health Act (OSHA) requires protective systems for all 

trenches exceeding 5 feet in depth.  OSHA has developed a soil classification system to be used as a 

guideline in determining sloping and protective system requirements for trench excavations.  This 

system has set forth a hierarchy of Stable Rock, Type A, Type B, and Type C, in decreasing amounts 

of stability. 

 

Stable Rock: Natural solid mineral matter that can be excavated with vertical sides and remain  

 intact while exposed. 

 

Type A: Cohesive soils with an unconfined compressive strength of 1.5 ton per square foot 

(tsf) or greater.   

 However, no soil is Type A if: 

 • The soil is fissured; or 

 • The soil is subject to vibrations from heavy traffic, pile driving, or similar 
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effects; or 

 • The soil has been previously disturbed; or 

 • The soil is part of a sloped, layered system where the layers dip into the 

excavation on a slope of four (4) horizontal to one (1) vertical or greater; or 

 • The material is subject to other factors that would require it to be classified as 

a less stable material. 

 

Type B: • Cohesive soil with an unconfined compressive strength greater than 0.5 tsf 

but less than 1.5 tsf; or 

 • Granular Cohesionless soils, including angular gravel, silt, silty loam, and 

sandy loam, and in some cases, silty clay loam and sandy clay loam; or 

 • Previously disturbed except those which would otherwise be classified as 

Type C;  

 • Soil that meets the unconfined compressive strength or cementation 

requirements for Type A, but is fissured or subject to vibration; or 

 • Dry rock that is not stable; or 

 • Material that is part of a sloped, layered system where the layers dip into the 

excavation on a slope less steep than four horizontal to one vertical (4H:1V), 

but only if the material would otherwise be classified as Type B.  

 

Type C: • Cohesive soil with an unconfined compressive strength of 0.5 tsf or less; or 

 • Granular, including gravel, sand, and loamy sand; or 

 • Submerged soil or soil from which water is freely seeping; or 

 • Submerged rock that is not stable;. or 

 • Material is a sloped, layered system where the layers dip into the excavation 

on a slope of four (4) horizontal to one (1) vertical or steeper.  
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Based on the soil conditions from the borings and groundwater information from the borings and  

piezometers, ATL recommends classifying clay soils (CL/CH) up to a depth of 5 feet as OSHA Soil 

Type “B”, and OSHA Soil Type “C” for clay soils below 5 feet, for the determination of allowable 

maximum slope or selection and design of the protective system. All fill soils, sands (SP/SM/SC), 

silts (ML), silty clays (CL-ML), if encountered, and any soils subject to hydraulic pressure or 

vibrations shall be classified as OSHA Soil Type “C”.   

 

5.1.2  Open Cut/Trench Excavation 

 

The proposed water line installation will involve construction using trenchless techniques. However, 

construction of auger pits for the proposed water line installation will involve open cut/trench 

excavation, it is also possible that open cut and trenching may be carried out in local areas where 

underground obstructions or site conditions warrant such a construction technique.   

 

The approximate flow line depths and the subsurface conditions found in the soil borings are shown 

in the Boring Log Profiles on Figures 4a through 4y. Accordingly, most of the water line installation 

excavation will be advanced mostly in firm to hard clays (CL/CH) soils. However, water line 

installation excavation at/near Borings B-17 and B-20 (but not limited to) will likely to extend into 

silty sands (SM).  

 

The trench excavations can be made using cut slopes stepped back to stable slope, vertical cuts 

supported with sheet piles or other suitably designed retaining system.  The excavation should be 

performed in accordance with the current OSHA 29 CFR Part 1926 of OSHA (Trench Safety 

System) and City of Houston Standard Specification, Section 02317 – Excavation and Backfill for 

Utilities.   

 

Trenches should be provided with a proper trench support system.  For the trench supporting system, 

the lateral pressures exerted on trench walls by stiff clays and cohesionless soils are presented in 
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Figure 5a.  Where soft to firm cohesive soils are encountered, the lateral pressure may be computed 

as given in Figure 5b.  Where cohesive soils are underlain by sandy soils, the lateral pressure may be 

computed as given in Figure 5c.  Temporary earth retaining walls are sometimes designed assuming 

an equivalent fluid pressure, in such cases, a lateral earth pressure equivalent imposed by a 84 PCF 

and 102 PCF fluid is recommended for clay soils above and below the water table, respectively; in 

sandy soils, a lateral earth pressure equivalent imposed by a 48 PCF and 85 PCF fluid is 

recommended for soils above and below the water table, respectively.  Timber shoring as outlined in 

29 CFR Part 1926 of OSHA recommendation may be used in the construction of trench supporting 

system.  Trench boxes are commonly used for trench safety without shoring or bracing in open-cut 

excavations with vertical walls.  In all cases, excavations should conform to OSHA guidelines.   

 

Vehicular and Other Surcharge Loadings:  Under normal loading conditions, a surcharge magnitude 

of q psf can result in lateral earth pressure of about 0.5q in cohesive soils and about 0.4q in sandy 

soils. All surcharge loads to a distance of 0.5 times the wall height should be considered.  Due to the 

likely presence of roadways along the proposed pipeline alignment, the effects of vehicular traffic 

should be considered while designing the lateral supporting systems. The highway loading imposed 

by a H20 truck on a pipe under various depths of soil cover is presented in Figure 6. Figure 7 

presents Boussinesq’s equation for computing both horizontal and vertical stresses imposed by a 

surface surcharge load.   

 

Stockpiling of excavated material should not be allowed near the excavation. Generally, a distance of 

at least one-half the excavation depth on both sides of the trench should be kept clear of any 

excavated material. If this is not possible due to space limitations then the retaining system design 

should be designed to take into account the surcharge loads. 

 

In stable cohesive soils and where groundwater is lowered at least 3 feet below the excavation 

bottom, and if the sheeting terminates at the base of cut, the trench bottom stability can be evaluated 

in the following manner: 
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 Factor of safety ( Fs ) =       (Nc) C     

       (ϒ) D +q 

  

Where,  

Nc = Bearing capacity factor that depends on dimensions of the  excavation: 

 

 C = Average undrained shear strength of clay in failure zone beneath and surrounding 

base of cut, psf. 

 ϒ’   = Average effective unit weight of soils above trench bottom, pcf. 

  q   = Surface surcharge, psf. 

 D  = Depth of trench, ft. 

 L  =  Length of trench, ft. 

 B = Width of trench, ft. 

 

If the factor of safety is less than 1.5, sheeting should be extended below the base of the cut to insure 

stability. The extended sheeting depth should be at least 1.5 times the trench width. 

 

5.1.3   Groundwater Control 

 

Groundwater encountered in the soil borings during and at completion of drilling, as well as the 24-

hour, 7 and 30 day water level readings in the piezometers were presented in Section 4.4.  It should 
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also be noted that fluctuations in groundwater levels may take place as a result of seasonal rainfall 

variations  

 

The approximate flow line depths and the subsurface conditions as found in the soil borings are 

shown in the Boring Log Profiles on Figures 4a through 4y. Based on the proposed invert elevation 

and the groundwater information gathered during our field investigation, the water line construction 

excavations approaching at/near (but not limited to) Borings B-17 and B-20 will likely encounter 

groundwater; groundwater may also be encountered in some of the excavations exceeding about 5 

feet and remain open for more than 24 hours. It should be noted that groundwater level will fluctuate 

with the amount of precipitation and the prevailing environmental conditions prior to and during 

construction.  

 

Groundwater control for excavation in cohesive soils up to a depth of 15 feet can usually be 

accomplished by sump and pump arrangements because the seepage is relatively slow. For 

dewatering below the depth of about fifteen (15) feet multi-staged pumps will be required. When 

excavations extend into water-bearing sands/silts (may occur at (but not limited to) Borings B-17 and 

B-20), then dewatering using well points will be necessary.  Criteria and requirements of City of 

Houston Standard Specification, Section 01578 – Control of Ground Water and Surface Water 

should be followed. 

 

Seams and pockets of sand, silt, ferrous nodules, and calcareous nodules that may exist in cohesive 

soil layers may form communicative drainage paths for the groundwater, leading to potential water-

bearing/perched water condition, and as a result, accelerated the rate of seepage.  If such unexpected 

phenomenon is observed during the trench excavation and construction, appropriate measures, such 

as proper dewatering and shoring methods, may have to be implemented under supervision of a 

Professional Civil/Geotechnical Engineer. 

 

 



 

 

25 
 

5.1.4  Bedding Criteria 

 

Where water line is installed using open cut method, the trench bottom for water line placement 

should be over-excavated to a minimum of 12 inches.  For auger pits the over excavation should be 

to a minimum of 6 inches.  The space should be filled with bank sand to a depth of at least 12-inches 

above the pipe top and compacted to a minimum of 95 percent of the Standard Proctor (ASTM D 

698) maximum dry density at a moisture content between -3 to +5 percent of the optimum moisture 

content. The trench bottom should be shaped to receive the water pipe.  The bedding details should 

be in accordance with the latest City of Houston Construction Details.  City of Houston Drawing No. 

02317-04 should be used for the water main bedding and backfill.  The bedding and backfill for 

auger pit should be in accordance with City of Houston Drawing No. 02447-01. 

 

Soft and/or wet soils, if encountered at trench bottom, should be handled according to requirements 

specified in City of Houston Standard Specifications Section 02317, Subsection 3.07, A and B.   

 

5.1.5  Trench Backfill 

 

The backfill should conform to standard City of Houston Specification, Section 02317 – Excavation 

and Backfill for Utilities.  The backfill materials should conform to standard City of Houston 

Specification, Section 02320 – Utility Backfill Materials. 

 

The embedment material between the pipe and the trench (bedding, haunching and initial backfill) 

may consist of bank run sand placed in maximum six-inches compacted lift thickness and compacted 

to a minimum of 95 percent of the maximum dry density as determined by Standard Proctor test 

(ASTM D698) at –3 to +5 percent of the optimum moisture content.   

 

In the trench zone within the pavement area, the backfill may consist of bank run sand or select fill.  

The bank run sand should be placed in maximum 12 inches loose lift thickness and compacted by 
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vibratory equipment to a minimum of 95 percent of the maximum dry density at moisture content 

within zero percent to +5 percent of optimum as determined by ASTM D698.  The select fill may be 

placed in maximum 6-inch compacted lift thickness and compacted to a minimum of 95 percent of 

the maximum dry density at moisture contents within 2 percent of optimum as determined according 

to ASTM D 698. The cut pavement should be replaced to match the existing pavement type and the 

thickness should be equal or greater then the existing pavement thickness. The finished pavement 

surface must be even with existing pavement elevation.  In the trench zone outside the pavement 

area, a random backfill of suitable material (clayey soils) may be used.  The random backfill may be 

placed in maximum 12 inches loose lift thickness for clayey soils and compacted to a minimum of  

90 percent of the maximum dry density as determined by ASTM D 698 at moisture content necessary 

to achieve the density. 

 

5.1.6  Loads on Buried Conduits 

 

The pipelines placed at depths under the ground will be subject to loads due to backfill (earth loads) 

and loads due to vehicular traffic (live loads).   

 

Earth  Load: The earth loads on a buried pipe can be calculated based on Marston’s formulae (Ref: 1 

through 3). The Marston’s equation for buried conduits are generally given as: 

    Wd  = Cd ϒ Bd
2
  - for rigid pipes 

    Wd  = Cd ϒ Bd Bc  - for flexible pipes    

Where,  Wd  = fill load, in pounds per linear foot of pipe 

  Cd   = Marston’s soil coefficient 

 ϒ    = Unit weight of fill material, pcf (use 120 pcf) 

 Bd  = Width of trench at or slightly below top of pipe, in feet 

 Bc  = Width of pipe, in feet 
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The above equation is valid when the conduit is placed in a trench not wider than 2.0 to 3.0 times its 

outside width. Marston’s soil coefficient Cd can be obtained from Table 4.  K is the active earth 

pressure coefficient and µ is the coefficient of sliding friction between the fill material and the sides 

of the trench.  The height of fill and the horizontal width of trench should be considered from the top 

of the conduit. For the above equation for flexible pipes, an assumption of equal stiffness of soil and 

pipe has been used for its development and the equation generally gives a minimum load value.  

Hence, for flexible pipes including ones installed using trenchless construction, the earth loads may 

be conservatively calculated using the prism load theory. The prism load (Ref: 1 through 3) 

determines the weight of the soil column directly above the pipe and neglecting factors such as side 

wall friction and/or the cohesion of the soils.  The prism load (in psf) may be calculated by 

multiplying the total unit weight of soil above the pipe (say 120 pcf) by the height, H (ft) of the soil 

fill.  The prism load generally gives higher loading on the pipe and simulates the long term load 

imposed on the pipe.     

 

Vehicular Load: For calculation of live loads, the width of the loaded area should be taken as the 

outside horizontal width of the pipe.  Loading due to H20 vehicle should be considered for vehicular 

traffic.  Based on available information, the pipelines will be placed at depths ranging from about 5 

to 9 feet below existing grade.  The estimated highway loading on a buried conduit imposed by a 

H20 truck, under various soil cover, is presented on Figure 6.   

 

Surcharge Load: The stresses imposed by a surcharge load can be estimated using Boussinesq's 

Equation presented on Figure 7.  

 

5.1.7  Trenchless Construction 

 

The proposed water lines will be installed using trenchless technique.  In general, trenchless 

installation may involve dry auger or slurry auger method.  In the dry auger method, the casing is 
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advanced by jacking while soils are excavated at the advancing end of the casing.  In the slurry auger 

method, a small diameter pilot hole is first drilled between the access shafts, followed by reaming the 

pilot hole to full diameter by augering with slurry and installing casing or pipe by pull-back or 

jacking techniques.  Requirements of City of Houston Standard Specification, Section 02447 – 

Augering Pipe and Conduit, should be followed. 

 

The water line will be installed mostly in firm to hard clays, in which case the excavation face are 

anticipated to be stable. However, water line installation excavation at/near Borings B-17 and B-20 

(but not limited to) will likely to extend into silty sands (SM). Excavation face in granular soils 

(sand/silt/gravel), soils with only slight plasticity and other caving soils will likely experience some 

degree of instability if the excavation face is unsupported, especially when these soils are saturated 

and/or subject to seepage pressure. In such cases, the following mitigating measures can be employed 

to improve the excavation stability:  

1) Lower the groundwater table to at least 3 feet below the excavation bottom, and use colloidal 

drilling fluid (usually bentonite slurry) under controlled pressure to improve stability of the 

excavation. 

2) In conditions where mitigation measures employed in Item 1 above cannot adequately 

provide the excavation stability, a casing can be installed at the same time of the slurry 

augering to provide stability of the excavation and reduce settlement at the surface.  

3) In ground conditions where highly unstable soils and/or high inflow rate/pressure exist, 

microtunneling machine equipped with face shield and pressure-balancing colloidal drilling 

fluid may be used to maintain the stability of the excavation face.  

4) Alternatively, open cut with shoring or other methods approved by City of Houston 

Department of Public Works and Engineering, along with groundwater control, and other 

stabilizing techniques such as chemical grouting, may be used at locations with difficult 

subsurface conditions or site constraints.  

 

It is the responsibility of the Contractor to select a trenchless technique for the installation of the 
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proposed water line by taking into account the soil types and stratigraphy and the groundwater 

conditions as found in the soil borings; the Contractor should have a work crew with experience in 

working with the selected trenchless construction technique in subsurface conditions similar to those 

found along the project alignments. If necessary, the Contractor may conduct additional geotechnical 

investigation to provide more detailed subsurface conditions. 

 

Auger pit construction criteria provided in City of Houston Standard Specification, Section 02447 – 

Augering Pipe and Conduit, should be followed. Shoring systems for the auger pits may be designed 

based on the lateral earth pressures and other considerations discussed in Section 5.1.2.   

 

Groundwater conditions were observed in open boreholes during the field investigation and in 

piezometers and the information were presented in Section 4.5.  Water inflow in cohesive soils may 

be removed using a sump and pump arrangement.  If the water inflow is large or where granular soils 

are encountered, dewatering using well points may be required to provide a dry working platform 

and to prevent soil boiling.  

 

5.1.8  Effects of Trenchless Construction on Surrounding Structures 

 

A properly designed and controlled augering/trenchless construction operation can reduce immediate 

soil movement and subsidence to a tolerable level.  Nevertheless, some ground loss should be 

expected during any augering/trenchless construction operations. With good construction techniques, 

ground loss can be mitigated to acceptable levels.  Augering/trenchless construction below pavement 

and buried utilities may lead to some future settlement due to loosening of the subgrade or bedding 

condition.  Large ground loss can result from uncontrolled flowing ground.  Such conditions may 

occur if water-bearing sands or silts are encountered (not encountered in our soil borings, but may be 

present away from the borings drilled) in the excavations along the augering/trenchless construction 

alignment.  Measures to mitigate ground loss and other impacts of trenchless construction were 

addressed in Section 5.1.7.  
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The zone of influence of the augering/tunnel roughly extends to a distance equal to the invert depth 

on each side of the centerline of the augering/trenchless construction alignment.  The amounts of 

settlement due to augering/trenchless construction are difficult to estimate.  We anticipate that if 

good construction practices and control are exercised, the amount of ground settlements should be 

small. Establishing monitoring points on existing roadways, buildings and other important structures 

along the augering/trenchless construction alignments, and record coordinates and elevations prior 

to, during and after construction to monitor the amount of settlements or lateral movements due to 

augering/trenchless construction, and adjust augering/trenchless construction technique accordingly 

to mitigate the movements as necessary.  Existing damages to the surrounding structures should be 

documented prior to starting of the augering/trenchless construction operations.   

 

5.1.9  Thrust Restraint 

 

Unbalanced thrust forces result from changes in flow directions and/or velocity in a pressurized pipe 

system (see Figure 8). The unbalanced thrust force and magnitude of thrust block force T is defined 

as follows: 

  T = 2 PA Sin (�/2) 

Where,  P = internal fluid pressure (psi);  

A  = cross-sectional area of pipe (in
2
);  

�  = deflection angle of bend; and, 

T  = thrust force (pounds) 

 

Adequate restraint may be achieved by using thrust blocks, restraint joints, tie rods, or a combination 

of these systems. The unbalanced force acting on a pipe system is transmitted by a thrust block and 

resisted by the bearing area between the pipe and the foundation soils.  The unbalanced force acting 

on a pipe system with restraint joints are resisted by the frictional forces between the pipe/soil 
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interface across the pipe sections restrained to act integrally. 

 

Thrust Blocks: Thrust blocks are commonly used to increase the bearing area to allow the fittings to 

resist movement.  The procedures for thrust block design are given in detail in AWWA M9 (Ref. 1). 

The required thrust block bearing area is calculated based on the bearing capacity of the soil: 

  Required Bearing Area of Thrust Block  =  T/F 

 

Where,   T =  thrust force (lb); and, 

 F  =  safe bearing value for soil (lb/sq.ft) 

 

A safe bearing value of 1,500 psf can be used for thrust block design bearing on compacted soils.  

This value includes a factor of safety of 3.  The blocks must be placed against undisturbed or 

compacted soils and the face of the block must be perpendicular to the direction of and centered on 

the line of action of the thrust. Proper care must be exercised after construction to prevent failure due 

to any future excavations behind the blocks. 

 

Restrained Joints: Restrained joints are typically used to avoid the uncertainties of thrust blocking 

like future excavations, etc.  A detailed procedure for designing restrained joints including example 

calculations is outlined in the AWWA design manual M9 (Ref. 1).  The following soil parameters 

are recommended for the design of the restrained joint(s): 

Average unit weight of soil, γ  = 120 pcf 

Cohesion of soils, C    = 250/500/1000 psf  (for soft/firm/stiff clays) 

 

For coefficient of friction between pipe and granular soils, f, use 0.25 for smooth PVC and steel 

pipes, and use 0.3 for concrete pipes. 
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5.1.10  Flexible Pipe Deflection 

 

The deflection of a flexible pipe may be determined using the modified Iowa formula of Watkins and 

Spangler (Ref. 2) as given below: 

   ∆x = Dl  [ KWr
3
 / (EI + 0.061 E’ r

3
 ) ] 

Here EI is the pipe wall stiffness (in-lb.), r is the radius (in.) and W is the load per unit of pipe length 

(lb/in. in. of pipe).  Where prism loads (i.e. weight of soil above the pipe) are used for pipe earth 

loads, a deflection lag factor, Dl of 1.0 may be used.  Otherwise, deflection lag factor, Dl of 1.5 

should be used.  The bedding constant, K, may be taken as 0.1.  The following typical soil 

parameters are recommended: 

Soil Type Soil Consistency Unit 

Weight, 

pcf 

Shear Strength (c), 

psf 

or SPT Blow Counts, 

blows/ft 

Modulus of 

Soil Reaction, 

psi/in 

Fat Clays 

and 

Lean Clays 

Soft 120 c � 250 100 

Firm 124 c � 500 300 

Stiff 128 c � 1,000 600 

Very Stiff 130 c � 2,000 1,000 

Hard 132 c > 2,000 2,000 

Granular Soils: 

Sands, Silts and 

Gravel 

Loose 110 2 � NSPT  �  7 300 

Loose to Medium 

Dense 

113 8 � NSPT �  15 600 

Medium Dense 115 16 � NSPT �  30 1,000 

Dense 118 NSPT  >  30 2,000 
* Buoyant soil unit weight is computed by subtracting unit weight of water from the soil unit weight 

 

5.1.11  Buoyant Uplift 

 

Portion of a buried structure located below the water table is subject to an upward hydrostatic 

pressure, called the buoyant uplift pressure.  Resistance to buoyant uplift pressure is provided by the 

following components: 

• Weight of the structure (W) 
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• Weight of the soil above the base extension beyond the wall(Ws) 

• Frictional force between the soil and foundation (Fs).  

Buoyant Uplift Resistance  =  W + Ws + Fs 

 

W and Ws are can be readily computed. The computation of the buoyant uplift, and the skin friction 

resistance are shown in Figure 9. If base extension option is used, we recommend using a buoyant 

unit weight of backfill soil above the base extension of 65 pcf when computing Ws.  

 

5.2  Aerial Crossings of Water Line Across Little White Oak Bayou 

 

The proposed water line alignments along Link Road and Enid Street will cross the Little White Oak 

Bayou and the depth of the bayou at the crossing is approximately 26 to 28 feet (see Figure 10a and 

10b for cross section drawings of these two crossings). The proposed water line aerial crossing at 

Link Road is proposed to be supported on the existing bridge deck, and the aerial crossing at Enid 

Street will be supported on precast concrete piles; the pile tip elevation will be determined 

considering the ultimate channel section, scour and the allowable pile bearing capacity.   

 

Mr. Srinivas Chintalapati, Ph.D., P.E. of KIT Professionals, Inc. verified in an e-mail dated January 

15, 2013 that the existing channel sections at both crossings as presented in the plan and profile 

drawings are at or close to the ultimate channel depths.  According to HCFCD, the ultimate channel 

section will have 4H:1V side slopes. The ultimate channel section will be constructed in the future 

when the Link Road and Enid Street bridges are upgraded. 

 

ATL understands that no modification to the existing earth slopes is planned for the construction of 

both the proposed water line aerial crossings; however, incidental construction excavations that are 

small and localized in area may occur during the water line installation and bridge foundation 

construction.  The stability of the existing earth slopes and the proposed ultimate channel slopes at 

4H:1V at the two crossings is evaluated, and if necessary, the ultimate slope inclination that can 
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provide adequate factors of safety against slope instability is determined. Results of the slope 

stability analyses are also considered in developing the allowable bearing capacity of the precast 

concrete piles supporting the water line aerial crossing at Enid Street. 

 

5.2.1 Slope Stability Analyses at Link Road and Enid Street Crossings 

 

The objectives of the slope stability analyses are: (i)  to evaluate the stability of the existing earth 

slopes of Little White Oak Bayou at the Link Road and Enid Street crossing; (ii) to evaluate the 

stability of the proposed ultimate channel section at 4H:1V of Little White Oak Bayou at the Link 

Road and Enid Street crossing; (iii) if necessary, evaluate slope inclination that will provide adequate 

factors of safety against short and long term and rapid drawdown slope instability; and, (iv) to 

provide appropriate design and construction recommendations for the proposed water line crossings 

based on the results of the slope stability analyses of the existing slopes and the ultimate design 

slopes. 

 

5.2.1.1   Existing Slope Conditions 

 

In general, the earth slopes near the Link Road and Enid Street bridge crossings are non-uniform and 

with segments of steeper slopes. Concrete rubble can be observed along the surface of the slopes at 

both crossings, especially near the bottom half of the earth slopes.  

 

The existing bridge at Link Road crossing is supported on concrete piles. The slopes directly under 

the Link Road bridge is paved with concrete. The existing west earth slope (outside the concrete 

slope paving) at the Link Road crossing, as surveyed, has an upper slope with inclination of about 

1.5H:1V to 2.57H:1V, a middle flatter plateau with inclination of about 3.6H:1V to 11H:1V, and a 

steep lower slope with inclination between about 0.4H:1V, with a bank-to-toe inclination of 

approximately 2.73H:1V.  The existing east slope (outside the concrete slope paving) at the Link 

Road crossing, as surveyed, has an upper slope with inclination of about 1.15H:1V, a middle flatter 
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plateau with inclination of about 3H:1V, and a lower slope with inclination of about 1.76H:1V, with 

a bank-to-toe inclination of approximately 2.1H:1V.   

 

The existing bridge at Enid Street crossing is supported by timber piles. Timber retaining walls were 

observed at the bridge crossing.  The existing south slope at the Enid Street crossing, as surveyed, 

has inclination ranging from about 1.3H:1V to 2.3H:1V, with a bank-to-toe slope inclination of 

approximately 1.9H:1V.  The existing north slope at the Enid Street crossing, as surveyed, has 

inclination ranging from about 1.11H:1V to 1.18H:1V, with a bank-to-toe slope inclination of 

approximately 1.16H:1V.   

 

5.2.1.2 Conditions Analyzed for Slope Stability 

 

We begin the slope stability analyses using the surveyed existing earth slopes at each crossing. If the 

analyses indicated inadequate factors of safety against local and global slope stability, we proceeded 

to conduct additional analyses assuming the slopes are trimmed to a flatter slope until adequate 

factors of safety were obtained.   

 

Subsurface soil information from Borings B-22, B-23 and B-24 were used to develop soil 

stratigraphy and parameters for the slope stability analyses.  

 

5.2.1.3 Slope Stability Analyses 

 

We conducted the slope stability analyses to evaluate the global slope stability of the earth slopes 

using Modified Bishop Method and the computer program SLIDE 6.0. The earth slopes were 

analyzed for the short term, long term and rapid drawdown conditions.   

• End-of-Construction Condition - This condition models loading condition at the end of 

construction where there is no time for the consolidation of the soils to occur and the load-

induced excess pore water pressure to dissipate. Unconsolidated-undrained shear strength 
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parameters were used for this analysis. For this analysis, a piezometric surface at 

approximate elevation of +33 feet was assumed for the channel slope stability analyses. The 

piezometic surface was based on piezometer water level observations. 

• Long Term Condition - This condition models the long-term steady-state seepage case for the 

long term stability of the earth slopes, where the slope soils are allowed to consolidate under 

self-weight and sustained loading and the load-induced pore water pressure is allowed to 

dissipate over time. For this analysis, a piezometric surface at approximate elevation of +33 

feet was assumed for the channel slope stability analyses. The piezometic surface was based 

on piezoemter water level observations. 

• Rapid Drawdown Condition - According to HCFCD, the majority of slope failures in the 

Harris County/Houston area occur under rapid drawdown loading conditions. This condition 

models the condition where the entire slope soils are fully saturated due to a sustained period 

of rain or flood, then subject to rapid drawdown, resulting in stress increase created by the 

rapid drawdown of the basin/channel water, with no time for dissipation of excess pore 

pressure. For this analysis, a piezometric surface located at the top of bank, along the slope 

surface, and along the basin/channel bottom was assumed.  

 

The shear strength parameters for the short term loading condition used in the slope stability analyses 

were based on the soils’ index properties, in-situ shear strength estimates (hand penetrometer and 

Standard Penetration), as well as unconfined compression, and the triaxial of unconsolidated-

undrained test results. In our long term and rapid drawdown analyses, we used shear strength 

parameters derived based on the soils’ index and strength properties, results of triaxial consolidated-

undrained tests on soils with pore pressure measurement, as well as consideration of mobilized shear 

strength due to soil softening/weathering effects as reported in publications by Mesri, et. al. and 

Stephen Wright.   

 

A ground surface surcharge load of 250 psf was assumed in our analysis to simulate traffic and other 

incidental loading. If surcharge higher than those assumed in this analysis is anticipated, please 
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inform us.  

 

The slope configuration, soil stratigraphy and shear strength parameters, piezometric and surcharge 

loading conditions considered in each case of the slope stability analyses are presented in the slope 

stability analyses outputs in Appendix 5. 

 

HCFCD requires a minimum Safety Factor (SF) of 1.3 for the short-term condition, 1.5 for the long-term 

condition, and 1.25 for the rapid drawdown.  

 

5.2.1.4  Results of Slope Stability Analyses 

 

Location Slope 

Description 

Slope Stability Factor of Safety 

 Short Term 

Condition 

(Target FS: �1.3) 

Long Term 

Condition 

(Target FS: �1.5) 

Rapid Drawdown 

Condition 

(Target FS: �1.25) 
Little 

White 

Oak 

Bayou at 

Link Road 

Crossing 

West 

Slope  

(B-22) 

Existing Slope 1) No shallow depth 

sloughing circle with at 

slope surface  

2) No local slip circle 

with FS < 1.3 

3) Global stability FS of 

the slope soils is 2.33, 

above the target FS of 1.3. 

 

 

 

 

 

[see Figure 5-1] 

1) Shallow depth 

sloughing circle FS 

along slope surface is 

0.47, indicating surface 

soil sloughing 

2) Local slip circle FS 

is 1.0, indicating 

imminent local slope 

failure  

3) Global stability FS 

of the slope soils is 

1.48, marginally below 

the target value of 1.5 

[see Figure 5-2] 

1) Shallow depth 

sloughing circle FS along 

slope surface is 0.35, 

indicating surface soil 

sloughing 

2) Local slip circle FS is 

0.68, indicating local 

slope failure  

3) Global stability FS of 

the slope soils is 1.12, less 

than the target value of 

1.25  

 

[see Figure 5-3] 

  Trimmed to 

3H:1V Slope 

(B-22) 

  1) No shallow depth 

sloughing circle with 

FS<1.25 along slope 

surface 

2) No local slip circle 

with FS<1.25 

3) Global stability FS of 

the slope soils is 1.15, 

below the target value of 

1.25  

[see Figure 5-4] 
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Location Slope 

Description 

Slope Stability Factor of Safety 

 Short Term 

Condition 

(Target FS: �1.3) 

Long Term 

Condition 

(Target FS: �1.5) 

Rapid Drawdown 

Condition 

(Target FS: �1.25) 
Little 

White 

Oak 

Bayou at 

Link Road 

Crossing 

West 

Slope 

(B-22) 

Trimmed to 

4H:1V Slope 

(B-22) 

 1) No shallow depth 

sloughing circle with 

FS<1.5 along slope 

surface 

2) No local slip circle 

with FS<1.5  

3) Global stability FS 

of the slope soils is 

1.73, above the target 

value of 1.5 

[see Figure 5-5] 

1) No shallow depth 

sloughing circle with 

FS<1.25 along slope 

surface 

2) No local slip circle 

with FS<1.25 

3) Global stability FS of 

the slope soils is 1.39, 

above the target value of 

1.25  

[see Figure 5-6] 

Little 

White 

Oak 

Bayou at 

Link Road 

Crossing 

East 

Slope 

(B-24) 

Existing Slope 1) No shallow depth 

sloughing circle with 

FS<1.3 at slope surface  

2) No local slip circle 

with FS < 1.3 

3) Global stability FS of 

the slope soils is 1.85, 

above the target FS of 1.3. 

 

 

 

 

 

[see Figure 5-7] 

1) Shallow depth 

sloughing circle FS 

along slope surface is 

1.15, below target value 

of 1.5 

2) Local slip circle FS 

is 1.05, indicating the 

slope is close to local 

slope failure  

3) Global stability FS 

of the slope soils is 

1.12, below the target 

value of 1.5 

[see Figure 5-8] 

1) Shallow depth 

sloughing circle FS along 

slope surface is 0.66, 

indicating sloughing 

failure 

2) Local slip circle FS is 

0.85, indicating local 

slope failure  

3) Global stability FS of 

the slope soils is 1.01, 

indicating  the slope is 

close to glonal slope failre 

 

[see Figure 5-9] 

  Trimmed to 

3H:1V Slope 

(B-24) 

  1) No shallow depth 

sloughing circle with 

FS<1.25 along slope 

surface 

2) Local slip circle FS is 

1.14, below target value 

of 1.25 

3) Global stability FS of 

the slope soils is 1.12, 

below the target value of 

1.25  

[see Figure 5-10] 
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Location Slope 

Description 

Slope Stability Factor of Safety 

 Short Term 

Condition 

(Target FS: �1.3) 

Long Term 

Condition 

(Target FS: �1.5) 

Rapid Drawdown 

Condition 

(Target FS: �1.25) 
Little 

White 

Oak 

Bayou at 

Link Road 

Crossing 

East 

Slope 

(B-24) 

Trimmed to 

4H:1V Slope 

(B-24) 

 1) No shallow depth 

sloughing circle with 

FS<1.5 along slope 

surface 

2) No local slip circle 

with FS<1.5  

3) Global stability FS 

of the slope soils is 

1.73, above the target 

value of 1.5 

[see Figure 5-11] 

1) No shallow depth 

sloughing circle with 

FS<1.25 along slope 

surface 

2) No local slip circle 

with FS<1.25 

3) Global stability FS of 

the slope soils is 1.40, 

above the target value of 

1.25  

[see Figure 5-12] 

      

Little 

White 

Oak 

Bayou at 

Enid 

Street 

Crossing 

South 

Slope 

(B-22) 

Existing Slope 1) No shallow depth 

sloughing circle with 

FS<1.3 at slope surface  

2) No local slip circle 

with FS < 1.3 

3) Global stability FS of 

the slope soils is 1.86, 

above the target FS of 1.3. 

 

 

 

 

[see Figure 5-13] 

1) Shallow depth 

sloughing circle FS is 

1.21, below the target 

value of 1.5 

2) Local slip circle FS 

is 1.08, way below the 

target value of1.5   

3) Global stability FS 

of the slope soils  is 

1.22,below the target 

value of 1.5 

 

[see Figure 5-14] 

1) Shallow depth 

sloughing circle FS along 

slope surface is 0.87, 

indicating sloughing 

failure 

2) Local slip circle FS is 

0.82, indicating local 

slope failure  

3) Global stability FS of 

the slope soils is 0.89, 

indicating   global slope 

failure 

[see Figure 5-15] 

  Trimmed to 

2H:1V 

  1) Shallow depth 

sloughing circle FS along 

slope surface is 1.23, 

below the target value of 

1.25 

2) Local slip circle FS is 

0.94, indicating local 

slope failure  

3) Global stability FS of 

the slope soils is 0.91, 

indicating   global slope 

failure 

[see Figure 5-16] 
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Location Slope 

Description 

Slope Stability Factor of Safety 

 Short Term 

Condition 

(Target FS: �1.3) 

Long Term 

Condition 

(Target FS: �1.5) 

Rapid Drawdown 

Condition 

(Target FS: �1.25) 
Little 

White 

Oak 

Bayou at 

Enid 

Street 

Crossing 

South 

Slope 

(B-22) 

Trimmed to 

3H:1V 

  1) No shallow depth 

sloughing circle with 

FS<1.25 

2) Local slip circle FS is 

1.16, below the target 

value of 1.25  

3) Global stability FS of 

the slope soils is 1.27, 

slightly above the target 

value of 1.25 

[see Figure 5-17] 

  Trimmed to 

4H:1V 

 1) No shallow depth 

sloughing circle with 

FS<1.5 

2) No local slip circle 

FS<1.5   

3) Global stability FS 

of the slope soils  is 

1.8, above the target 

value of 1.5 

[see Figure 5-18] 

1) No shallow depth 

sloughing circle with 

FS<1.25 

2) No local slip circle 

with FS<1.25 

3) Global stability FS of 

the slope soils is 1.4, 

above the target value of 

1.25 

[see Figure 5-19] 

Little 

White 

Oak 

Bayou at 

Enid 

Street 

Crossing 

North 

Slope 

(B-23) 

Existing Slope 1) No shallow depth 

sloughing circle with 

FS<1.3 at slope surface  

2) No local slip circle 

with FS < 1.3 

3) Global stability FS of 

the slope soils is 1.63, 

above the target FS of 1.3. 

 

 

 

 

[see Figure 5-20] 

1) Shallow depth 

sloughing circle FS is 

1.04, close to sloughing 

failure 

2) Local slip circle FS 

is 0.91, indicating local 

slope failure   

3) Global stability FS 

of the slope soils  is 

1.09, way below the 

target value of 1.5 

 

[see Figure 5-21] 

1) Shallow depth 

sloughing circle FS along 

slope surface is 0.61, 

indicating sloughing 

failure 

2) Local slip circle FS is 

0.52, indicating local 

slope failure  

3) Global stability FS of 

the slope soils is 1.15, 

below the target value of 

1.25 

[see Figure 5-22] 
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Location Slope 

Description 

Slope Stability Factor of Safety 

 Short Term 

Condition 

(Target FS: �1.3) 

Long Term 

Condition 

(Target FS: �1.5) 

Rapid Drawdown 

Condition 

(Target FS: �1.25) 
Little 

White 

Oak 

Bayou at 

Enid 

Street 

Crossing 

North 

Slope 

(B-23) 

Trimmed to 

2H:1V 

  1) Shallow depth 

sloughing circle FS along 

slope surface is 1.2, 

slightly below the target 

value of 1.25 

2) Local slip circle FS is 

0.87, indicating local 

slope failure  

3) Global stability FS of 

the slope soils is 0.96, 

indicating global slope 

failure 

[see Figure 5-23] 

  Trimmed to 

3H:1V 

  1) No shallow depth 

sloughing circle with 

FS<1.25 along slope 

surface 

2) Local slip circle FS is 

1.35, above the target 

value of 1.25  

3) Global stability FS of 

the slope soils is 1.2, 

below the target value of 

1.25 

[see Figure 5-24] 

  Trimmed to 

4H:1V 

 1) No shallow depth 

sloughing circle with 

FS<1.5 

2) No local slip circle 

with FS<1.5   

3) Global stability FS 

of the slope soils  is 

1.81, above the target 

value of 1.5 

 

[see Figure 5-25] 

1) No shallow depth 

sloughing circle with 

FS<1.25 along slope 

surface 

2) No local slip circle 

with FS<1.25  

3) Global stability FS of 

the slope soils is 1.44, 

above he target value of 

1.25 

[see Figure 5-26] 

 

5.2.1.4.1 Slope Stability Discussion 

 

It should be noted that the presence of concrete rubble along the existing slopes (especially near the 

bottom of slope) can have the effects of enhancing the stability (to what degree it is uncertain) of the 
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surface and toe of the existing slopes. No information on past maintenance/ 

rehabilitation/improvements to the existing earth slopes at both these crossing is available.  

 

Link Road Crossing 

  

West Slope:   

 

The existing west slope at Link Road crossing, as surveyed, has an upper slope with inclination of 

about 1.5H:1V to 2.57H:1V, a middle flatter plateau with inclination of about 3.6H:1V to 11H:1V, 

and a steep lower slope with inclination between about 0.4H:1V, with a bank-to-toe inclination of 

approximately 2.73H:1V.   

 

Based on the soil stratigraphy from the soil borings and results of the stability analyses presented in  

Figure 5-1 through 5-6 and summarized in the preceding table, the existing west slope will 

experience shallow depth sloughing and/or local slope instability and/or possesses inadequate global 

slope stability factors of safety under long term and rapid drawdown loading conditions, the same is 

true when the existing slope is trimmed to a 3H:1V inclination.  At a slope inclination of 4H:1V (the 

ultimate channel section), the west slope will possess adequate factors of safety against slope 

instability in the short and long term and rapid drawdown loading conditions. 

 

East Slope:   

 

The existing east slope at Link Road crossing, as surveyed, has an upper slope with inclination of 

about 1.15H:1V, a middle flatter plateau with inclination of about 3H:1V, and a lower slope with 

inclination of about 1.76H:1V, with a bank-to-toe inclination of approximately 2.1H:1V.   

 

Based on the soil stratigraphy from the soil borings and results of the stability analyses presented in  

Figure 5-7 through 5-12 and summarized in the preceding table, the existing east slope will 
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experience shallow depth sloughing and/or local slope instability and/or possesses inadequate global 

slope stability factors of safety under long term and rapid drawdown loading conditions, the same is 

true when the existing slope is trimmed to a 3H:1V inclination. At a slope inclination of 4H:1V (the 

ultimate channel section), the east slope will possess adequate factors of safety against slope 

instability in the short  and long term and rapid drawdown loading conditions. 

 

Enid Road Crossing 

 

South Slope:  

 

The existing south slope at the Enid Street crossing, as surveyed, has inclination ranging from about 

1.3H:1V to 2.3H:1V, with a bank-to-toe slope inclination of approximately 1.9H:1V.   

 

Based on the soil stratigraphy from the soil borings and results of the stability analyses presented in  

Figure 5-13 through 5-19 and summarized in the preceding table, the existing south slope will 

experience shallow depth sloughing and/or local/global slope instability and/or possesses inadequate 

local/global slope stability factors of safety under long term and rapid drawdown loading conditions, 

the same is true when the existing slope is trimmed to a 2H:1V and 3H:1V inclination.  At a slope 

inclination of 4H:1V (the ultimate channel section), the south slope will possess adequate factors of 

safety against slope instability in the short and long term and rapid drawdown loading conditions. 

 

North Slope:  

 

The existing north slope at the Enid Street crossing, as surveyed, has inclination ranging from about 

1.11H:1V to 1.18H:1V, with a bank-to-toe slope inclination of approximately 1.16H:1V.   

 

Based on the soil stratigraphy from the soil borings and results of the stability analyses presented in  

Figure 5-20 through 5-26 and summarized in the preceding table, the existing north slope will 
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experience shallow depth sloughing and/or local/global slope instability and/or possesses inadequate 

local/global slope stability factors of safety under long term and rapid drawdown loading conditions, 

the same is true when the existing slope is trimmed to a 2H:1V and 3H:1V inclination.  At a slope 

inclination of 4H:1V (the ultimate channel section), the north slope will possess adequate factors of 

safety against slope instability in the short and long term and rapid drawdown loading conditions. 

 

5.2.1.5   Protection of Slope Soils 

 

ATL understands that no modification to the existing earth slopes is planned for the proposed water 

line and aerial crossing construction; however, some incidental construction excavations that are 

small and localized in area may occur during the water line installation and bridge foundation 

construction at the ditch crossing.  If repair/restoration of the existing slopes is required due to 

incidental excavation or disturbance incidental to the aerial crossing construction, ATL recommends 

that the existing earth slopes is restored to no steeper than the existing slope, and to a flatter slope 

wherever feasible. Existing retaining walls and other structural components of the bridge should not 

be disturbed.   

 

According to the crumb and pinhole tests, some of the on-site clay soils are slightly dispersive to 

dispersive. If any of the existing trees/vegetation/structures that provides protection and cover to 

the existing earth slopes and/or any part of the existing earth slopes have been excavated in the 

process of construction of the proposed water line aerial crossing, one or a combination of the 

following measures should be carried out to mitigate the erosion potential and protect the earth 

slopes: 

 

1. Use non-dispersive select fill meeting requirements specified in Section 5.2.1.5 as 

construction backfill involved in the water line construction within 50 feet of the banks of the 

channel, and any slope excavation or modification. 
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2. If dispersive soils such as sands or silts or low plasticity clays were exposed at the surface of 

the trimmed or modified slopes, place a minimum 2-foot thick clay liner to protect the 

surface soils from potential erosion and piping failure due to seepage. 

3. Protect the exposed slope surface immediately after trimming and/or modifying the slopes by 

sodding, seeding or hydro-mulching, in accordance with 2005 HCFCD Standard 

Specifications Book Section 02921 and referenced sections. Sodding can provide the 

prepared slope surface with immediate erosion protection. If seeding or hydro-mulcing is 

carried out, the slope surface and the seeding should be protected by erosion blankets, turf 

mats or other geo-fabric while the vegetation is establishing. A combination of strip sodding 

and seeding or hydro-mulching may also be implemented. 

4. The earth slopes should be monitored and inspected periodically for signs of sloughing 

and/or erosion. Any sloughing/erosion of the slope soils should be promptly repaired to 

mitigate its propagation to ensure long term stability of the earth slopes.  

 

5.2.1.5     Select Fill for Clay Liner and Slope Construction 

 

The select fill for use as clay liner and as fill material for the slope construction should be non-

dispersive sandy lean clay or lean clay (pinhole test classification ND-1 or ND-2), with a LL less 

than 50, a PI between 15 and 30, and the percent passing a No. 200 sieve between 60 and 85 (Section 

02314 of 2005 HCFCD Standard Specifications Book). The select fill should be placed in loose lifts 

not exceeding 8 inches in thickness. Heavy compaction equipment and excessive equipment passes 

should be avoided within 3 feet of the culverts or other existing structures. Backfill within 3 feet of 

culverts/structures should be placed in loose lifts no more than 4 inches thick and compacted using 

portable compaction equipment such as hand tampers, etc. The fill should be compacted to a 

minimum 95% of the ASTM D-698 maximum dry unit weight and at moisture content within 

optimum and 3% wet of optimum. 
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5.2.2  Water Line Aerial Crossing Foundation Supports 

 

The proposed water line alignments along Link Road and Enid Street will cross the Little White Oak 

Bayou and the depth of the bayou at the crossings is approximately 26 to 28 feet deep.  

 

Link Road Crossing 

 

The aerial crossing at Link Road will be supported on the existing bridge deck. The proposed water 

line aerial crossing and its structural components that are to be supported by the existing Link Road 

bridge are anticipated to impose only a small fraction of the design capacity of the existing bridge 

foundation.  

 

Enid Street Crossing 

 

The aerial crossing at Enid Street are proposed to be supported on seven 12-inch square concrete 

piles; the pile tip elevation will be adjusted for ultimate channel section and load capacity 

considerations.  Based on the plan and profile drawing, the proposed 12-inch square concrete piles 

(Bent 1 through 7, see Figure 10b) will be located at approximately Station No. 2+28, 2+48, 2+68, 

2+88, 3+33, 3+53 and 3+73. However,  ATL recommends 16-inch square concrete piles instead of 

12-inch for the reasons that they will provide more rigidity and hence will be more robust to 

sustain pile driving stresses. 

 

5.2.2.1     Axial Load Capacity 

 

Enid Street Aerial Crossing Pile Foundations   

 

Soil information from Borings B-22 and B-23 were used to develop foundation recommendations for 

the 16-inch square concrete pile foundations for the proposed water line aerial crossing.  
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Based on the slope stability analyses of the earth slopes at the Enid Street crossing, the ultimate 

channel slope at 4H:1V is found to possess adequate factors of safety against short and long term 

and rapid drawdown loading conditions.  Therefore, the ultimate channel slope at 4H:1V was 

assumed to develop the pile capacity analyses (i.e., soils above 4H:1V slope will be neglected).   

 

In our pile capacity analyses, we also neglected the bearing capacity of the top 10 feet of the slope 

and channel bottom soils to account for potential effects of weathering, erosion/sloughing and 

incidental excavations, etc.  A Factor of Safety of 2.0 and 3.0 is typically applied to the skin friction 

and end bearing, respectively. No skin friction reduction factor was applied in the skin friction 

capacity computation for the driven piles.  

 

Pile Capacity Curves:  The computed allowable axial capacity curves (compression and uplift) for a 

16-inch square concrete pile at location of Bent 1 through 7 are presented on Plates 6-1 through 6-7 

in Appendix 6. The allowable compression capacity typically includes both the allowable end 

bearing as well as the skin friction capacity; the allowable uplift (tension) capacity includes only the 

allowable skin friction capacity.  However, TxDOT recommends that disregarding end bearing 

capacity for piles with widths less than 24 inches. Thus, end bearing capacity of the 16-inch square 

piles are disregarded, and hence the allowable compression capacity is the same as the allowable 

tension (uplift) capacity. 

 

5.2.2.2  Pile Spacing 

 

 

To mitigate the influence of adjacent piles and group effects, edge-to-edge spacing between adjacent 

piles should not be less than 3 feet, and the minimum center-to-center spacing between adjacent piles 

should be at least 3 times the width of the larger pile. The minimum spacing must include proper 

allowances for tolerance of vertical alignment. 
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5.2.2.3  Foundation Construction 

 

It is essential that installation of the concrete piles should not impose significant additional loading 

or relieve stresses that can adversely impact existing foundations/structures. Existing concrete 

rubble, if found at pile locations, will have to be removed to facilitate the pile driving. Pilot hole 

shall only be used when it is necessary due to obstructions; if pilot hole is excavated, temporary 

casing is recommended to protect existing earth slopes, retaining walls, bridge structure, utilities and 

other structures.   

 

ATL recommends that the 16-inch square concrete pile material and installation should be in 

accordance with applicable sections of the Harris County Public Infrastructure Department (HCPID) 

Standard Specifications Item No. 405 and 410, and Texas Department of Transportation (TxDOT) 

“2004 Standard Specifications for Construction and Maintenance of Highways, Streets, and 

Bridges”, Item 409 “Prestressed Concrete Piling”.  

 

5.3  Pavement Repair or Replacement 

 

Any street cut necessary for this project should be restored to its original condition using material 

similar in nature and thickness to the existing streets.  Recommendations outlined in City of Houston 

Standard Specification, Section 02951 – Pavement Repair and Resurfacing should be followed. The 

top 8 inches of the subgrade soils in the pavement repair areas should be stabilized. ATL 

recommends stabilizing subgrade clay soils with plasticity indices above 15 and above 25 with at 

least 6 and 7 percent lime, respectively, and stabilizing granular soils and clay soils with plasticity 

indices of less than 15 with at least 4 percent lime and 8 percent fly ash, on weight basis; optimum 

amount of stabilization shall be determined by conducting laboratory testing. 

 

The lime and lime-fly ash stabilization should be carried out in accordance with City of Houston 

Standard Specifications Section 02336 and 02337, respectively. 
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6.0   CONSTRUCTION CONSIDERATION  

 

The proposed water line installation will involve mostly trenchless construction techniques and some 

open cut/trenching construction. Accordingly, most of the water line installation excavation will 

likely be advanced in firm to hard clay soils. However, water line installation excavation at/near 

Borings B-17 and B-20 (but not limited to) will likely extend into silty sands (SM).  

 

Based on the proposed invert elevation and the groundwater information gathered during our field 

investigation, the water line construction excavations at/near Borings B-17 and B-20 (but not limited 

to) will likely encounter groundwater; groundwater may also be encountered in some of the 

excavations exceeding about 5 feet that remains open for more than 24 hours.  It should be noted that 

groundwater level will fluctuate with the amount of precipitation and the prevailing environmental 

conditions prior to and during construction.  

 

For water line installation excavation advanced in clay soils, the seepage rates are usually low, and 

groundwater control can usually be controlled by sumping and pumping. However, for excavations 

advanced in water-bearing sands/silts stratum (not encountered in our soil borings, but may be 

present away from our soil borings), where water inflow rate is high, dewatering using well points 

will be required to provide a dry working platform and to prevent soil boiling.  

 

The majority of the water line will be installed in firm to hard clays, in which case the excavation 

face are anticipated to be stable. However, water line installation excavation at/near Borings B-17 

and B-20 (but not limited to) will likely to extend into silty sands (SM). Excavation face in granular 

soils (sand/silt/gravel), soils with only slight plasticity and other caving soils, will likely experience 

some degree of instability if the excavation face is unsupported, especially when these soils are 

saturated and/or subject to seepage pressure.  In such cases, mitigating measures as discussed in 

Section 5.7 of this report can be employed to improve the excavation stability.  
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It is the responsibility of the Contractor to select a trenchless technique for the installation of the 

proposed water line by taking into account the soil types and stratigraphy and the groundwater 

conditions as found in the soil borings; the Contractor should have a work crew experienced at 

working with the selected trenchless construction technique in subsurface conditions similar to those 

found in along the project alignments. If necessary, the Contractor may conduct additional 

geotechnical investigation to provide more detailed subsurface conditions. 

 

6.1  Quality Control 

 

Associated Testing Laboratories, Inc. (ATL) recommends implementation of a comprehensive 

quality control program under the supervision of a Professional Engineer due to the fact that a 

considerable amount of excavation and back filling may be required in the proposed project area.  

Structural integrity and stability is particularly dependent on quality foundation installation, bedding 

and subgrade preparations. An independent testing laboratory should be assigned to test and inspect 

construction materials during the construction phase. 

 

To ensure that excavation will remain stable, to provide sufficient headroom for working, to provide 

worker's safety and to protect adjacent structures, the excavations will have to be provided with 

sufficient side slopes or shored in accordance with OSHA "Trench Safety Systems" (29 CFR Part 

1926), as published in the Federal Register, Vol. 52, No.72, Section 1926-650 through 1926-653.  

Excavation of the trenches and access pits should be carried out under the supervision of an 

experienced construction supervisor and necessary shoring and/or bracing of the trenches should be 

properly installed.  In temporary braced or shored excavations and in access pits where the sheeting 

terminates at the base of the trench, lateral earth pressure, surcharge, and seepage pressure caused by 

a differential hydrostatic head moving upward to the bottom of the trench can cause trench bottom 

instability.  Therefore, it is recommended that, if the bottom stability evaluation yields a factor of 

safety less than 1.5, the sheeting should be extended below the base of cut.  Before filling operations 

take place, representative samples of the proposed fill material should be tested by an independent 
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laboratory to determine the compaction and classification characteristics.  

  

6.2  Monitoring 

 

Despite the thoroughness of this geotechnical exploration, there is always the possibility that actual 

subsurface conditions may differ from the predicted conditions because conditions between soil 

borings can be different from those at specific boring locations. 

 

Any excessive ground movements like settlement and lateral movement should be monitored and 

controlled. This can be done by performing a preconstruction survey including photography and 

documentation of existing conditions like elevations, cracks, etc., and by installing ground 

movement monitoring devices such as inclinometers, crack monitors, and establishing elevation 

monitor stations along the waterline alignment to monitor the ground movement after 

commencement of the excavation. 

 

Associated Testing Laboratory, Inc. (ATL) recommends a regular inspection and overall project 

monitoring by a geotechnical engineer during the construction phase.  The purpose of inspection is to 

provide sound engineering and judgment alternatives during construction, if unanticipated conditions 

occur.  

 

7.0  LIMITATIONS                                                                                        

 

The information, findings and recommendations contained in this report are based on data obtained 

from test borings at the locations shown in Figures 2a through 2q, a reasonable volume of laboratory 

tests, and professional interpretation and evaluation of the field and laboratory data, and 

consideration of the project information furnished.  Should it become apparent during construction 

that soil conditions differ significantly from those discussed in this report, this office should be 

notified immediately so that further evaluation and any necessary adjustments can be made.  
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Figure-4a
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CL- Lean Clay With sand FRM - Firm

24 hr. Water Level 
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B-11 B-21

48 HRD : : : HRD : : :
47 CL : : : CL : : :
46 : : : : : :
45 : : : : : :
44 : : : : : :
43 : : : : : :
42 : : : : : :
41 : : : : : :
40 : : : : : :
39 : : : : : :

: : :

PROFILE ALONG TABOR STREET

APPROX. MAXIMUM FLOW LINE DEPTH

KEY

CH- Fat Clay ST - Stiff
Water First Noticed

: : :
: : :
: : :
: : :

: : :
: : :
: : :
: : :

CH- Fat Clay With Sand VST - Very Stiff
Depth To Water At Completion

CL- Lean Clay With sand FRM - Firm

CL- Sandy Lean Clay HRD - Hard SCALE

SM- Silty Sand MED DEN - Medium Dense Horizontal: 1"= 500'

Vertical: 1"= 5'

Figure-4d



Elevation

57 3" ASPHT & 

56 2" ASPHT & 7" BASE

55 5" BASE SM : : :
54 2" ASPHT & : : : : : :
53 7" BASE FRM : : : FRM : : :
52 : : : TO : : : TO : : :

B-13
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B-15

B-14

52 : : : TO : : : TO : : :
51 ST : : : ST : : : HRD : : :
50 TO : : : CH : : : CL : : :
49 VST : : : : : : : : :
48 CL : : : : : : : : :
47 : : : : : : : : :
46 : : : : : : : : :
45 : : : : : : : : :
44 : : : : : :
43 VST : : : : : :
42 CH : : : : : :
41 : : : : : :
40 : : : : : :

Water First Noticed
CH- Fat Clay ST - Stiff

KEY

PROFILE ALONG EICHWURZEL LANE

APPROX. MAXIMUM FLOW LINE DEPTH

: : :
: : :
: : :
: : :

: : :
: : :
: : :
: : :

Water First Noticed
CH- Fat Clay With Sand VST - Very Stiff

Depth To Water At Completion
CL- Lean Clay With sand FRM - Firm

CL- Sandy Lean Clay HRD - Hard

SM- Silty Sand MED DEN - Medium Dense Horizontal: 1"= 500'

Vertical: 1"= 5'

Figure-4e

SCALE



Elevation

55 2" ASPHT & 

54 4" ASPHT & 4" BASE

53 4" BASE : : :
52 : : : ST : : :
51 FRM : : : TO : : :
50 TO VST
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B-16

B-17

50 TO : : : VST : : :
49 ST : : : CH : : :
48 CL : : : : : :
47 : : : : : :
46 : : : : : :
45 : : : : : :
44 ST : : : : : :
43 CH : : : : : :
42 : : : : : :
41 : : : : : :
40 SM : : : : : :
39 LOOSE : : :
38 TO : : :

PROFILE ALONG ROBERT LEE ROAD

38 : : :
37 MED DEN : : :
36 SM : : :
35 : : :
34

33 HRD

32 CH

: : :

APPROX. MAXIMUM FLOW LINE DEPTH

Water First Noticed

KEY

CH- Fat Clay ST - Stiff

: : :
: : :
: : :
: : :

: : :
: : :
: : :
: : :

Depth To Water At Completion
CL- Lean Clay With sand FRM - Firm

24 hr. Water Level 
CL- Sandy Lean Clay HRD - Hard

CH- Fat Clay With Sand 

PZ Water Level (3-14-13) 
SM- Silty Sand MED DEN - Medium Dense

PZ Water Level (4-10-13) 
Vertical: 1"= 5'

Figure-4f

VST - Very Stiff

SCALE

Horizontal: 1"= 500'



Elevation

59

58 4" ASPHT & 3" ASPHT & 3" ASPHT 

57 5" BASE 4" BASE : : :
56 : : : : : : SM : : :
55 ST : : : ST : : : : : :
54 TO : : : TO : : : FRM : : :
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B-20

B-19B-18

54 TO : : : TO : : : FRM : : :
53 VST : : : VST : : : TO : : :
52 CL : : : CL : : : VST : : :
51 : : : : : : CL : : :
50 : : : : : : : : :
49 : : : : : : : : :
48 : : : : : : : : :
47 : : : : : :
46 VST ST : : : MED DEN : : :
45 CH TO : : : SM : : :
44 VST : : : : : :
43 CH : : : : : :
42 : : : : : :

PROFILE ALONG LEON/DELANY STREET

42 : : :
41 : : :

: : :

KEY

CH- Fat Clay ST - Stiff
Water First Noticed

APPROX. MAXIMUM FLOW LINE DEPTH

: : :
: : :
: : :
: : :

: : :
: : :
: : :
: : :

Figure-4g

CH- Fat Clay With Sand VST - Very Stiff
Depth To Water At Completion

CL- Lean Clay With sand FRM - Firm
24 hr. Water Level 

CL- Sandy Lean Clay HRD - Hard SCALE
PZ Water Level (3-14-13) 

SM- Silty Sand MED DEN - Medium Dense Horizontal: 1"= 500'
PZ Water Level (4-10-13) 

Vertical: 1"= 5'



Elevation

54 6.5 CONC. & 

53 4" BASE

52 7" ASPHT & 

51 13" BASE FRM

50 : : : TO

49 ST ST
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B-30

B-29

49 ST : : : ST

48 TO : : : CL

47 HRD : : :
46 CL : : :
45 : : :
44 : : : FRM

43 : : : TO

42 : : : VST

41 : : : CH

40 : : :

PROFILE ALONG WYNNE STREET

: : :

CH- Fat Clay ST - Stiff
Water First Noticed

APPROX. MAXIMUM FLOW LINE DEPTH
KEY

: : :
: : :
: : :
: : :

: : :
: : :
: : :
: : :

Figure-4h

HRD - Hard

CH- Fat Clay With Sand VST - Very Stiff
Depth To Water At Completion

CL- Lean Clay With sand FRM - Firm

CL- Sandy Lean Clay SCALE

SM- Silty Sand MED DEN - Medium Dense Horizontal: 1"= 500'

Vertical: 1"= 5'



Elevation

59 7.25" CONC. & 

58 5" BASE 4" ASPHT & 

57 : : : 7" BASE

56 : : : : : :
55 ST : : : FRM : : :
54 CL TO
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B-33

B-45

54 CL : : : TO : : :
53 : : : ST : : :
52 : : : CL : : :
51 : : : : : :
50 : : : : : :
49 ST : : : : : :
48 CH : : : : : :
47 : : : : : :
46 : : :

PROFILE ALONG EAST 22ND STREET

: : :

CH- Fat Clay ST - Stiff
Water First Noticed

KEY
APPROX. MAXIMUM FLOW LINE DEPTH

: : :
: : :
: : :
: : :

: : :
: : :
: : :
: : :

Figure-4i

HRD - Hard

CH- Fat Clay With Sand VST - Very Stiff
Depth To Water At Completion

CL- Lean Clay With sand FRM - Firm

CL- Sandy Lean Clay SCALE

SM- Silty Sand MED DEN - Medium Dense Horizontal: 1"= 500'

Vertical: 1"= 5'



Elevation

55 2" ASPHT & 

54 4" BASE

53 : : : 3" ASPHT & 

52 : : : 6" BASE

51 : : : : : :

50 ST ST
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B-17

B-28

50 ST : : : ST : : :

49 TO : : : CH : : :

48 VST : : : : : :

47 CH : : : : : :

46 : : : : : :

45 : : : : : :

44 : : : : : :

43 : : : : : :

42 : : : FRM : : :
41 : : : TO : : :
40 : : : ST : : :
39 LOOSE : : : CL : : :
38 TO : : :38 : : :
37 MED DEN : : :
36 SM : : :
35 : : :
34

33 HRD

32 CH

: : :

CH- Fat Clay 
Water First Noticed

ST - Stiff

KEY

PROFILE ALONG KARCHER STREET

: : :

: : :

: : :

: : :

: : :
: : :
: : :
: : :

Vertical: 1"= 5'

SCALE

Horizontal: 1"= 500'

Figure-4j

Depth To Water At Completion
CL- Lean Clay With sand

CL- Sandy Lean Clay

SM- Silty Sand

24 hr. Water Level 

CH- Fat Clay With Sand 

PZ Water Level (3-14-13) 

PZ Water Level (4-10-13) 

VST - Very Stiff

FRM - Firm

HRD - Hard

MED DEN - Medium Dense



Elevation

55

54 2" ASPHT & 4" ASPHT & 

53 5.75" CONC. & 7" BASE 4" BASE

52 7" BASE : : : : : : 5" ASPHT & 

51 : : : ST : : : FRM : : : 11" BASE

50 20" BASE : : : TO : : : TO : : : : : :
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B-13 B-16
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lB-9

B-10

B-25

50 20" BASE : : : TO : : : TO : : : : : :

49 : : : ST : : :         VST : : : ST : : : ST : : :

48 : : : TO : : : CL : : : CL : : : TO : : :

47 : : : HRD : : : : : : : : : VST : : :

46 ST : : : CL : : : : : : : : : CH : : :

45 TO : : : : : : : : : : : : : : :

44 HRD : : : : : :       VST : : : ST : : : : : :

43 CL : : : : : : CH : : : CH : : : : : :

42 : : : : : : : : : : : : : : :

41 : : : : : : : : : MED DEN SM : : : : : :

40 : : : : : : : : : : : :

39 : : : : : : MED DEN SM : : :
38 : : : : : :

37 : : : : : :

C
o

n
ti

n
u

ie
d

 i
n

 F
ig

. 
4

l

37 : : : : : :

36 : : : VST

35 : : : CH

34 : : :

KEY

PROFILE ALONG I-45 FRONTAGE ROAD (SOUTH BOUND) - 1 OF 2

: : :

: : :

: : :

: : :

: : :
: : :
: : :
: : :

SCALECL- Lean Clay With sand

CL- Sandy Lean Clay

VST - Very Stiff

FRM - Firm

HRD - Hard

Water First Noticed

Horizontal: 1"= 500'

Vertical: 1"= 5'

Figure-4k

ST - StiffCH- Fat Clay 

MED DEN - Medium Dense

CH- Fat Clay With Sand 
Depth To Water At Completion

SM- Silty Sand



Elevation

53 7" ASPHT & 2" ASPHT & 

52 13" BASE 11" BASE

51 : : : : : :

50 : : : : : :

49 ST : : : ST : : : FILL

48 TO TO VST

B-32

B-29 B-31
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48 TO : : : TO : : : VST

47 HRD : : : HRD : : : TO

46 CL : : : CL : : : HRD

45 : : : : : : CL

44 : : : : : :

43 : : : : : :

42 : : : : : :

41 : : : : : :

40 : : :

39

38

37 C
o

n
ti

n
u

ie
d

 F
ro

m
 F

ig
. 
4

k

: : :

ST - Stiff

KEY

CH- Fat Clay 
Water First Noticed

PROFILE ALONG I-45 FRONTAGE ROAD (SOUTH BOUND) - 2 OF 2

: : :

: : :

: : :

: : :

: : :
: : :
: : :
: : :

Figure-4l

VST - Very Stiff

FRM - Firm

HRD - Hard SCALE

SM- Silty Sand Horizontal: 1"= 500'

Vertical: 1"= 5'

MED DEN - Medium Dense

CH- Fat Clay With Sand 
Depth To Water At Completion

CL- Lean Clay With sand

CL- Sandy Lean Clay



Elevation

60 3" ASPHT & 3" ASPHT & 

59 7.25" ASPHT & 3" BASE 7" BASE

58 5" BASE : : : : : :

57 : : : FRM : : : VST : : :

56 ST : : : TO : : : CL : : :

55 CL VST

B-38

B-33

B-37
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55 CL : : : VST : : : : : :

54 : : : CL : : : : : :

53 : : : : : : : : :

52 : : : : : : : : :

51 : : : : : : : : :

50 : : : : : : : : :

49 ST : : : : : : : : :

48 CH : : : : : : : : :

47 : : : : : : : : :

46 : : : : : :

45 : : :

44 : : :

: : :

CH- Fat Clay ST - Stiff
Water First Noticed

PROFILE ALONG CORTLANDT STREET

KEY

: : :

: : :

: : :

: : :

: : :
: : :
: : :
: : :

Figure-4m

SCALE

Vertical: 1"= 5'

SM- Silty Sand MED DEN - Medium Dense Horizontal: 1"= 500'

Depth To Water At Completion
FRM - Firm

CL- Sandy Lean Clay

CH- Fat Clay With Sand VST - Very Stiff

CL- Lean Clay With sand

HRD - Hard



Elevation

59

58

57 3" ASPHT & 3" ASPHT & 4" ASPHT & 2" ASPHT & 

56 5" BASE 7" BASE 5" BASE 6" CONC.

55 6" ASPHT & : : : : : :

54 7" BASE ST FRM

B-70
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B-69 B-68 B-67 B-66

54 7" BASE ST : : : FRM : : :

53 : : : TO : : : ST TO : : :

52 FRM : : : VST : : : TO VST : : :

51 TO : : : CL : : : VST CL : : :

50 VST : : : : : : CL : : : ST

49 CL : : : : : : : : : TO

48 : : : : : : : : : HRD

47 : : : : : : : : : CL

46 : : : : : : : : :

45 : : : : : : : : :

44 : : : MED DEN : : : MED DEN : : :
45 : : : SM : : : SM : : :
46 : : : C
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u
ie

d
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n

 F
ig
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4

O

46

47 : : :

48 : : :

: : :

KEY

CH- Fat Clay ST - Stiff
Water First Noticed

PROFILE ALONG ARLINGTON STREET  - 1 OF 3

: : :

: : :

: : :

: : :

: : :
: : :
: : :
: : :

SCALE

CH- Fat Clay With Sand VST - Very Stiff

Horizontal: 1"= 500'

CL- Sandy Lean Clay

Depth To Water At Completion
CL- Lean Clay With sand FRM - Firm

24 hr. Water Level 

Figure-4n

Vertical: 1"= 5'

PZ Water Level (3-14-13) 
SM- Silty Sand MED DEN - Medium Dense

PZ Water Level (4-10-13) 

HRD - Hard



Elevation

60 3" ASPHT & 

59 4" ASPHT & 7" BASE

58 5" BASE : : :

57 5" ASPHT & : : : ST : : :

56 6" BASE ST TO

B-34

B-57

B-65
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56 6" BASE ST : : : TO : : :

55 CL : : : VST : : :

54 ST : : : CL : : :

53 TO : : : : : :

52 VST : : : : : :

51 CH : : : : : :

50 ST : : : : : :

49 TO : : : VST : : :

48 VST : : : CH : : :

47 CH : : : : : :

46

45

44

C
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44

45

46

47

48

: : :

Water First Noticed

PROFILE ALONG ARLINGTON STREET  - 2 OF 3

CH- Fat Clay ST - Stiff
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: : :

: : :

: : :

: : :

: : :
: : :
: : :
: : :

CL- Sandy Lean Clay

SM- Silty Sand

Depth To Water At Completion

24 hr. Water Level 

PZ Water Level (3-14-13) 

PZ Water Level (4-10-13) 

Figure-4o

CH- Fat Clay With Sand 

HRD - Hard SCALE

MED DEN - Medium Dense Horizontal: 1"= 500'

Vertical: 1"= 5'

VST - Very Stiff

FRM - FirmCL- Lean Clay With sand



Elevation

61 3" ASPHT & 

60 5" BASE 4" ASPHT & 

59 : : : 5" BASE 3" ASPHT & 

58 FRM : : : : : : 5" BASE 7" ASPHT & 

57 TO VST : : : 5" BASE

B-39

B-40

B-41
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B-35

57 TO : : : VST : : : : : : 5" BASE

56 VST : : : TO : : : ST : : : : : :

55 CL : : : HRD : : : TO : : : ST : : :

54 : : : CL : : : VST : : : TO : : :

53 : : : : : : CL : : : VST : : :

52 : : : : : : : : : CL : : :

51 : : : : : : : : : : : :

50 : : : : : : : : : : : :

49 : : : : : : : : : : : :

48 : : : : : : : : : : : :

47 : : : : : : FRM : : : : : :

46 : : : : : : TO : : : : : :

45 : : : VST : : : : : :

C
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4

o

45 : : :
44 : : : CH : : : : : :

43 : : : : : : : : :

: : :

: : :

PROFILE ALONG ARLINGTON STREET - 3 OF 3

KEY

CH- Fat Clay ST - Stiff
Water First Noticed

C
o

n
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d

 F
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. 
4

o

: : :

: : :

: : :

: : :

: : :
: : :
: : :
: : :

Figure-4p

HRD - Hard SCALE

SM- Silty Sand MED DEN - Medium Dense Horizontal: 1"= 500'

Vertical: 1"= 5'

CH- Fat Clay With Sand VST - Very Stiff
Depth To Water At Completion

CL- Lean Clay With sand FRM - Firm

CL- Sandy Lean Clay



Elevation

60 2" ASPHT & 5" ASPHT & 2" ASPHT & 

59 4" ASPHT & 3" ASPHT & 10" BASE 6" BASE 10" BASE

58 9" BASE 4" BASE : : : : : : : : :
57 : : : : : : : : : : : : : : :
56 ST : : : : : : : : : : : : : : :
55 TO : : : : : : : : : ST : : : ST : : :
54 VST : : : : : : TO TO : : :

B-36 B-42
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GB-112 B-46 GB-113

54 VST : : : : : : : : : TO : : : TO : : :
53 CL : : : : : : ST : : : HRD : : : HRD : : :
52 : : : VST : : : TO : : : CL : : : CL : : :
51 : : : TO : : : HRD : : : : : : : : :
50 : : : HRD : : : CL : : : : : : : : :
49 ST : : : CL : : : : : : : : : : : :
48 CH : : : : : : : : : : : : : : :
47 : : : : : : : : : : : : : : :
46 : : : : : : : : :
45 : : : VST : : : : : :
44 : : : TO : : : : : :
43 : : : HRD : : :
42 : : : CH : : :42 : : :
41 : : :
40 : : :

: : :
MED DEN

ML

NOTE: BORINGS GB-112 AND GB-113 WERE DRILLED 

BY OTHER IN 1994. THEY ARE AT APPROXIMATE DISTANCE.

PROFILE ALONG AURORA STREET

KEY

: : :

: : :

: : :

: : :

: : :
: : :
: : :
: : :

Vertical: 1"= 5'

SCALE

Horizontal: 1"= 500'
PZ Water Level (4-10-13) 

MED DEN - Medium Dense

Figure-4q

CH- Fat Clay 
Water First Noticed

CH- Fat Clay With Sand 
Depth To Water At Completion

CL- Lean Clay With sand
24 hr. Water Level 

CL- Sandy Lean Clay

ST - Stiff

VST - Very Stiff

FRM - Firm

HRD - Hard
PZ Water Level (3-14-13) 

SM- Silty Sand



Elevation

60 2" ASPHT & 4" ASPHT & 

59 10" BASE 4.5" ASPHT & 4" BASE 11" ASPHT & 

58 : : : 5" BASE : : : 7" BASE 2" ASPHT & 

57 : : : : : : ST : : : : : : 8" BASE

56 : : : TO

B-43

B-44 B-54

GB-112
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B-53

56 : : : : : : TO : : : : : : : : :

55 : : : : : : VST : : : FRM : : : : : :

54 : : : ST : : : CL : : : TO : : : : : :

53 ST : : : TO : : : : : : ST : : : : : :

52 TO : : : VST : : : : : : CL : : : : : :

51 HRD : : : CL : : : : : : : : : FRM : : :

50 CL : : : : : : : : : : : : TO : : :

49 : : : : : : : : : : : : HRD : : :

48 : : : : : : : : : : : : CL : : :

47 : : : : : : : : : : : : : : :

46 : : : : : : : : : : : :

45 VST : : : : : : : : :

44 TO : : :44

43 HRD : : :

44 CH

45

46

: : :

PROFILE ALONG OXFORD STREET

KEY

CH- Fat Clay ST - Stiff
Water First Noticed

: : :

: : :

: : :

: : :

: : :
: : :
: : :
: : :

CH- Fat Clay With Sand VST - Very Stiff
Depth To Water At Completion

CL- Lean Clay With sand FRM - Firm

CL- Sandy Lean Clay HRD - Hard

Figure-4r

Horizontal: 1"= 500'

Vertical: 1"= 5'

SM- Silty Sand MED DEN - Medium Dense

SCALE



Elevation

59 4" ASPHT & 

58 8" BASE 3" ASPHT & 

57 : : : 4" BASE

56 : : :

55 : : : ST

54 FRM TO

B-56

B-62
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54 FRM : : : TO

53 TO : : : VST

52 VST : : : CH

51 CL : : :

50 : : :

49 : : :

48 : : :

47 : : :

46 : : :

45 : : :

44

43 VST

42 CH42

41

: : :

PROFILE ALONG HARVARD STREET

Water First Noticed

KEY

CH- Fat Clay ST - Stiff

: : :

: : :

: : :

: : :

: : :
: : :
: : :
: : :

Figure-4s

HRD - Hard SCALE

SM- Silty Sand MED DEN - Medium Dense Horizontal: 1"= 500'

Vertical: 1"= 5'

CH- Fat Clay With Sand VST - Very Stiff
Depth To Water At Completion

CL- Lean Clay With sand FRM - Firm

CL- Sandy Lean Clay



Elevation

59 2" ASPHT & 

58 5" ASPHT & 6" CONC. 1" CONC.& 2" ASPHT & 

57 4" BASE : : : 5" BASE 8" BASE 4" ASPHT & B-48

56 : : : ST : : : : : : 8.5" BASE 4.75" ASPHT &  3" CONC.  & 

55 FRM : : : TO : : : : : : : : : 6.25" CONC. 7" BASE

54 TO VST : : : ST FRM : : : ST

B-55

B-494" ASPHT, 

B-50 B-52
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B-51

B-53

54 TO : : : VST : : : ST : : : FRM : : : ST

53 ST : : : CL : : : CH : : : TO : : : TO FRM

52 CL : : : : : : : : : VST : : : VST TO

51 : : : : : : FRM : : : CL : : : CL ST

50 : : : : : : TO : : : : : : CL

49 : : : : : : HRD : : : : : :
48 : : : : : : CL : : : : : :
47 ST : : : : : : : : : : : : ST

46 CH : : : : : : : : : TO

45 FRM CL : : : ST ST : : : : : : : : : VST

44 TO TO VST : : : : : : : : : CH

43 VST CL : : : : : : : : : LOOSE : : :
42 CH : : : SM : : :42 : : : : : :
41 ST

40 CH

PROFILE ALONG EAST 20TH 

KEY

CH- Fat Clay ST - Stiff

: : :

: : :

: : :

: : :

: : :
: : :
: : :
: : :

Figure-4t

SCALE

SM- Silty Sand MED DEN - Medium Dense Horizontal: 1"= 500'

Vertical: 1"= 5'

24 hr. Water Level 

PZ Water Level (3-14-13) 

PZ Water Level (4-10-13) 

Water First Noticed

Depth To Water At Completion
CH- Fat Clay With Sand VST - Very Stiff

CL- Lean Clay With sand FRM - Firm

CL- Sandy Lean Clay HRD - Hard



Elevation

58 3" ASPHT & 5" ASPHT & 3" ASPHT & 7" ASPHT & 

57 5" BASE 8" BASE 6" BASE 3" BASE

56 : : :

55 ST ST : : :

54 TO TO : : :

53 ST VST VST

B-58 B-59 B-60 B-61
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53 ST VST VST : : :

52 TO CL CL : : :

51 ST VST : : :

50 TO CH : : :

49 VST : : :

48 CH : : :

47

46 FRM

45 TO

44 VST

43 CH

42

4141

40

: : :

PROFILE ALONG EAST 18TH STREET

KEY

CH- Fat Clay ST - Stiff
Water First Noticed

: : :

: : :

: : :

: : :

: : :
: : :
: : :
: : :

Figure-4u

SCALE

SM- Silty Sand MED DEN - Medium Dense Horizontal: 1"= 500'

Vertical: 1"= 5'

Depth To Water At Completion
CL- Lean Clay With sand FRM - Firm

CL- Sandy Lean Clay HRD - Hard

CH- Fat Clay With Sand VST - Very Stiff



Elevation

58 4" ASPHT & 3" ASPHT & 

57 10" BASE 7" BASE

56 : : :
55 : : :
54 FRM : : :
53 ST TO : : :

B-63 B-64
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53 ST TO : : :
52 TO VST : : :
51 VST CL : : :
50 CL : : :
49 : : :
48 : : :
47 : : :
46 : : :
45 : : :
44

43

: : :

CH- Fat Clay ST - Stiff
Water First Noticed

PROFILE ALONG EAST 16TH STREET

KEY

: : :

: : :

: : :
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Figure-4v

SCALE

SM- Silty Sand MED DEN - Medium Dense Horizontal: 1"= 500'

Vertical: 1"= 5'

CH- Fat Clay With Sand VST - Very Stiff
Depth To Water At Completion

CL- Lean Clay With sand FRM - Firm

CL- Sandy Lean Clay HRD - Hard



Elevation

56 4" ASPHT & 4" ASPHT & 

55 5" BASE 6" BASE 5" ASPHT & 

54 FILL FILL 4" BASE

53 VST FRM FILL

52 CL TO VST

51 ST CL

B-73

B-71 B-72

                                                                                     ASSOCIATED TESTING LABORATORIES, INC.
PROJECT NAME:  WATER LINE REPLACEMENT IN TALL TIMBERS AREA                                                                                                            PROJECT NO. G13-120

                   WBS No. S-000035-0182-3

51 : : : ST CL

50 : : : CL : : :

49 FRM : : : VST : : :

48 TO : : : CL : : :

47 VST : : : FRM : : : : : :

46 CL : : : TO : : : : : :

45 : : : ST : : : ST : : :

44 : : : CH : : : TO : : :

43 : : : VST : : :

42 CH : : :

: : :

CH- Fat Clay ST - Stiff
Water First Noticed

PROFILE ALONG 12 1/2 STREET

KEY

: : :

: : :

: : :

: : :

: : :
: : :
: : :
: : :

Figure-4w

SCALE

SM- Silty Sand MED DEN - Medium Dense Horizontal: 1"= 500'

Vertical: 1"= 5'

CH- Fat Clay With Sand VST - Very Stiff
Depth To Water At Completion

CL- Lean Clay With sand FRM - Firm

CL- Sandy Lean Clay HRD - Hard



Elevation

54

52 5.75" CONC. & 3" ASPHT & ST : : :

50 7" BASE 8" BASE FILL TO : : :

48 : : : ST : : : SOFT VST : : :

46 : : : TO : : : TO CL : : :

44 ST VST VST

B-10 B-12

B-22

B-23
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44 ST : : : VST : : : VST : : :

42 TO : : : CL : : : CL : : :

40 HRD : : : VST : : : : : :

38 CL : : : TO HRD : : : HRD

36 : : : CH : : : CH

34 VST CH

32 ST

30 TO

28 HRD FRM

26 CH CL : : :

24 : : :

22 : : :

20 ST : : :

ST - Stiff

VST - Very Stiff

FRM - Firm

CH- Fat Clay With Sand 

CH- Fat Clay 

CL- Lean Clay With Sand 

18 CL VST : : :
16 TO : : :
14 HRD : : :
12 CH : : :
10

8 ST

6 TO

4 HRD

2 CH

0

-2

-4

-6

HRD - Hard

MED DEN - Medium Dense

CL- Sandy Lean Clay 

SM- Silty Sand 
PROFILE ALONG ENID STREET

Water First Noticed

Depth To Water At Completion

24 hr. Water Level 

-6

-8

-10

-12

-14

-16

-18

PZ Water Level (3-14-13) 

PZ Water Level (4-10-13) 

Figure 4x

Vertical: 1"= 10'

SCALE

APPROX. MAXIMUM FLOW LINE DEPTH

Horizontal: 1"= 500'



Elevation

54 2" ASPHT & 

52 5" BASE ST : : : 5" ASPHT &

50 : : : TO : : : 11" BASE

48 ST : : : VST : : : : : :

46 TO : : : CL : : : FILL ST : : :

44 HRD : : : : : : FRM TO : : :

42 CL : : : : : : TO VST : : :
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B-21

B-24

B-22

B-25

42 CL : : : : : : TO VST : : :

40 : : : : : : VST CH : : :

38 HRD CL MED DEN SM : : :
36 CH FRM

34 TO VST

32 CH

30 : : :

28 FRM FILL : : :

26 CL FRM : : :

24 TO : : :

22 VST : : :
20 CL : : :
18 VST : : :
16 : : :

CH- Fat Clay 

CH- Fat Clay With Sand 

CL- Lean Clay With Sand 

CL- Sandy Lean Clay 

SM- Silty Sand 
16 TO : : :
14 HRD

12 CH

10

8

6

4 VST

2 TO

0 HRD

-2 CH

-4

-6

-8

ST - Stiff

VST - Very Stiff

FRM - Firm

HRD - Hard

MED DEN - Medium Dense

Water First Noticed

SM- Silty Sand 

PROFILE ALONG LINK ROAD

-8

-10

-12

-14

-16

-18

-20

-22

Figure 4y

SCALE

Horizontal: 1"= 500'

Vertical: 1"= 10'

24 hr. Water Level 

PZ Water Level (3-14-13) 

Depth To Water At Completion

APPROX. MAXIMUM FLOW LINE DEPTH

PZ Water Level (4-10-13) 



�����

�	�������

���������		�����
�����

�������
���������������
��
��������������������

�		��
��������	�
�������������
�	��
���

�����������	���������������	���������	

��� �!"��#�"��$�"�"���%&' �!"��#�"��$�"��

��	�����	$(((�)$(��$�

������������ ����$�( %
������)&

	*+,-. ��.-3��������:<:��=�..7��'-&>&20*14�&1;��+11.501?�01�	*62��,*+1;=��



�	�������

���������		�����
�����

�������
���������������
��
���������������������

�		��
��������	�
�������������
�	��
���

�����������	���������������	���������	

��� �!"��#�"��$�"�"���%&' �!"��#�"��$�"��

��	�����	$(((�)$(��$�

������������ ����$�( %
������)@

	*+,-. ��.-3��������:<:��=�..7��'-&>&20*14�&1;��+11.501?�01�	*62��,*+1;=��



�	�������

���������		�����
�����

�������
���������������
��
���������������������

�		��
��������	�
�������������
�	��
���

�����������	���������������	���������	

��� �!"��#�"��$�"�"���%&' �!"��#�"��$�"��

��	�����	$(((�)$(��$�

������������ ����$�( %
������)-

	*+,-. ��.-3��������:<:��=�..7��'-&>&20*14�&1;��+11.501?�01�	*62��,*+1;=��



�	�������

�
����������
���������
���������

���
��	�	�
�������

�������
���������������
��
��������������������

�		��
��������	�
�������������
�	��
���

�����������	���������������	���������	

��� �!"��#�"��$�"�"���%&' �!"��#�"��$�"��

��	�����	$(((�)$(��$�

������������ ����$�( %
������<



�&2.,��,.44+,.��A, 

A B�!��C#�D�,E��)#�F !G�$HI��G�JKILA, B�!��C#�D�,E��)#�F !G�$HI��G�JKIL

%*,�HB�(�)�

A, B���C !,K��)#

�.,20-&5��,.44+,.��AK  

AK B�����K� ��C�)

���B��*012�5*&;�4+,-M&,?.

H B��*044*1N4�,&20*�06�4*054��+4.�(�)

���8��K��B�;042&1-.�01�'��8�&1;�K�;0,.-20*1��

,.47.-20>.58

�	�������

���		
��	ON	��O���
���%�����
���

�����	��������

�������
���������������
��
��������������������

�		��
��������	�
�������������
�	��
���

�����������	���������������	���������	

��� �!"��#�"��$�"�"���%&' �!"��#�"��$�"��

��	�����	$(((�)$(��$�

������������ ����$�( %
������"



θθθθ

2
sin2 APT ====

θθθθ

∆∆∆∆

θθθθ

2

θθθθ

2

θθθθ

2

Where:

T = Resultant thrust force, lbs

Tx = Resultant thrust force component along x-axis, lbs

Ty = Resultant thrust force component along y-axis, lbs

P = Maximum sustain pressure of fluid in pipe, psi

A = Cross-section area of pipe, square inches

D = Inside diameter of pipe, inches

θ = Angle of the pipe bend, degrees

∆ = Angle between x-axis and resultant force

= tan-1 (Ty/Tx), degrees

V = Fluid velocity

θθθθ

θθθθ
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TABLE 1   

SUMMARY OF PAVEMENT MEASUREMENTS 

WATER LINE REPLACEMENT IN INNER LOOP NORTH AREA 

HOUSTON, TEXAS 

WBS NO. S-000035-0182-3 

ATL JOB NO. G13-120 
 

Page 1 of 2 
�

 

Boring 

Number 

Boring 

Depth 

(ft) 

Piezometer Asphalt 

Paving 

(inch) 

Concrete 

Paving 

(inch) 

Base Material 

(inch) No. Depth (ft) 

B-1  14 -- -- 2 -- 4” Crushed stone and gravel  

B-2  13 -- -- 2.5 -- 3.75” Crushed shell 

B-3  

(PZ-1) 
17 PZ-1 17 2 -- -- 

B-4 15 -- -- 4 -- 10” Crushed Shell 

B-5 14 -- -- 2.5 -- 7” Crushed shell 

B-6 15 -- -- 5 -- 3” Crushed gravel 

B-7 13 -- -- 3 -- 6” Crushed stone 

B-8  14 -- -- 3 -- 8” Crushed stone 

B-9  17 -- -- -- -- 20” Lime stabilized shell 

B-10 18 -- -- -- 5.75 7” Lime stabilized shell 

B-11 14 -- -- 5 -- 3” Crushed stone 

B-12 15 -- -- 3 -- 8” Crushed gravel 

B-13 14 -- -- 2 -- 7” Crushed gravel 

B-14 16 -- -- 2 -- 5” Crushed gravel 

B-15 12 -- -- 3 -- 7” Crushed limestone 

B-16 13.5 -- -- 4 -- 4” Crushed gravel 

B-17  

(PZ-3) 
23 PZ-3 23 2 -- 4” Lime stabilized shell 

B-18 14 -- -- 4 -- 5” Crushed gravel 

B-19 17 -- -- 3 -- 4” Crushed gravel with shell 

B-20  

(PZ-2) 
17.5 PZ-2 17 3 -- -- 

B-21 14 -- -- 2 -- 5” Shell 

B-22  

(PZ-4) 
70 PZ-4 40 -- -- -- 

B-23 70 -- -- -- -- -- 

B-24 70 -- -- -- -- -- 

B-25 13.5 -- -- 5 -- 11” Crushed gravel 

B-26 15 -- -- 1.25 4.5 1” Sand 

B-27  14 -- -- 3.5 -- 12” Crushed stone 

B-28 14 -- -- 3 -- 6” Lime stabilized  

B-29 13 -- -- 7 -- 13” Crushed gravel 

B-30 14 -- -- -- 6.5 4” Crushed limestone 

B-31 12 -- -- 2 -- 11” Crushed gravel 

B-32 13 -- -- -- -- -- 

B-33 12 -- -- -- 7.25 5” Sand 

B-34  13 -- -- 3 -- 7” Shell 

B-35 15 -- -- 3 -- 5” Shell 

B-36 12 -- -- 4 -- 9” Shell 

B-37 16 -- -- 3 -- 3” Lime stabilized 

B-38 14 -- -- 3 -- 7” Crushed gravel 

B-39 17 -- -- 4 -- 5” Shell 

B-40 16 -- -- 3 -- 5” Shell 

B-41 16 -- -- 7 -- 5” Crushed gravel 



TABLE 1   

SUMMARY OF PAVEMENT MEASUREMENTS 

WATER LINE REPLACEMENT IN INNER LOOP NORTH AREA 

HOUSTON, TEXAS 

WBS NO. S-000035-0182-3 

ATL JOB NO. G13-120 
 

Page 2 of 2 
�

Boring 

Number 

Boring 

Depth 

(ft) 

Piezometer Asphalt 

Paving 

(inch) 

Concrete 

Paving 

(inch) 

Base Material 

(inch) No. Depth (ft) 

B-42  

(PZ-5) 
17 PZ-5 17 3 -- 4” Crushed stone 

B-43 14 -- -- 4 -- 4” Crushed gravel 

B-44 14 -- -- 4.5 -- 5” Shell 

B-45 12 -- -- 4 -- 7” Shell 

B-46 16 -- -- 5 -- 6” Shell 

B-47 15 -- -- 3 -- 3.5” Crushed limestone 

B-48 12 -- -- 4.75 6.25 -- 

B-49 16 -- -- 4 3 7” Stabilized shell 

B-50 13 -- -- 5 -- 4” Crushed limestone and shell 

B-51 

(PZ-6) 
18 PZ-6 18 2 6 -- 

B-52 15 -- -- -- 1 5” Shell 

B-53 15 -- -- 2 -- 8” Crushed limestone with shell 

B-54 14 -- -- 11 -- 7” Crushed gravel 

B-55 15 -- -- 4 -- 8.5” Cement stabilized shell 

B-56 18 -- -- 4 -- 8” Crushed gravel 

B-57 12 -- -- 4 -- 5” Crushed gravel 

B-58 18 -- -- 3 -- 5” Crushed gravel and shell 

B-59 17 -- -- 5 -- 8” Crushed gravel and stone 

B-60 15 -- -- 3 -- 6” Crushed gravel 

B-61 15 -- -- 7 -- 3” Crushed gravel 

B-62 12 -- -- 3 -- 4” Crushed gravel 

B-63 15 -- -- 4 -- 10” Crushed gravel 

B-64 13 -- -- 3 -- 7” Crushed gravel 

B-65 12 -- -- 5 -- 6” Crushed limestone and shell 

B-66 

(PZ-7) 
17 PZ-7 17 2 6 -- 

B-67 14 -- -- 4 -- 5” Crushed stone 

B-68 12 -- -- 3 -- 7” Crushed gravel and shell 

B-69 14 -- -- 3 -- 5” Crushed gravel 

B-70 15 -- -- 6 -- 7” Crushed gravel 

B-71 13 -- -- 4 -- 5” Crushed gravel and shell 

B-72 12 -- -- 4 -- 6” Crushed gravel and shell 

B-73 13 -- -- 5 -- 4” Crushed gravel 

 

 

 

 

 

 

 

 

 

 

 

 



TABLE 2 

SUMMARY OF GROUNDWATER MEASUREMENTS 

WATER LINE REPLACEMENT IN INNER LOOP NORTH AREA 

HOUSTON, TEXAS 

WBS NO. S-000035-0182-3 

ATL PROJECT NO. G13-120 
 

Page 1 of 2 
 

Boring 

Number 
Location 

Ground 

Water 

During 

Drilling 

Ground 

Water Upon 

Completion of 

Drilling 

Ground Water 

in Piezometer  

( after 24 hrs ) 

Ground Water 

in Piezometer 

( after 7 days ) 

Ground Water 

in Piezometer 

( after 30 days ) 

B-1 Eastman St. Dry Dry -- -- -- 

B-2 E.28th St. Dry Dry -- -- -- 

B-3 

(PZ-1) 
Eastman St. Dry Dry 

( 3/06/2013) 

Dry 

(3/14/2013) 

13’ 

(4/10/ 2013) 

8’ 

B-4 Angeline St. Dry Dry -- -- -- 

B-5 Samual St. Dry Dry -- -- -- 

B-6 Service St. Dry Dry -- -- -- 

B-7 Eastman St. Dry Dry -- -- -- 

B-8 Service St. Dry Dry -- -- -- 

B-9 Walton St. Dry Dry -- -- -- 

B-10 Enid St. Dry Dry -- -- -- 

B-11 Tabor St. Dry Dry -- -- -- 

B-12 Enid St. Dry Dry -- -- -- 

B-13 Eichwurzel Ln. Dry Dry -- -- -- 

B-14 Eichwurzel Ln. 14’ 13’ -- -- -- 

B-15 Eichwurzel Ln. Dry Dry -- -- -- 

B-16 Robert Lee Rd. Dry Dry -- -- -- 

B-17 

(PZ-3) 
Robert Lee Rd. 11.5’ 11’ 

( 3/06/2013) 

11’ 

(3/14/2013) 

10’ 

(4/10/ 2013) 

9.5’ 

B-18 Leon St. Dry Dry -- -- -- 

B-19 Delany St. 14’ 14.5’ -- -- -- 

B-20 

(PZ-2) 
Delany St. Dry Dry 

( 3/06/2013) 

Dry 

(3/14/2013) 

10.5’ 

(4/10/ 2013) 

10’ 

B-21 Link Rd. Dry Dry -- -- -- 

B-22 

(PZ-4) 

Link Rd. at White 

Oak Bayou 
24’ 23’ 

( 3/02/2013) 

23’ 

(3/14/2013) 

22’ 

(4/10/ 2013) 

22.5’ 

B-23 
Enid St. at White Oak 

Bayou 
24’ 21.5’ -- -- -- 

B-24 
Link St. at White Oak 

Bayou 
23’ 21’ -- -- -- 

B-25 Link Rd. Dry Dry -- -- -- 

B-26 Link Rd. Dry Dry -- -- -- 

B-27 Dunlop St. Dry Dry -- -- -- 

B-28 Karcher St. Dry Dry -- -- -- 

B-29 Wynne St. Dry Dry -- -- -- 

B-30 Wynne St. Dry Dry -- -- -- 

B-31 Tarver St. Dry Dry -- -- -- 

B-32 Cavalcade St. Dry Dry -- -- -- 

B-33 Cortlandt St. Dry Dry -- -- -- 

B-34 Arlington St. Dry Dry -- -- -- 

B-35 Arlington St. Dry Dry -- -- -- 

B-36 Aurora St. Dry Dry -- -- -- 

B-37 Cortlandt St. Dry Dry -- -- -- 

B-38 Cortlandt St. Dry Dry -- -- -- 

B-39 Arlington St. Dry Dry -- -- -- 

B-40 Arlington St. 14’ 14’ -- -- -- 



TABLE 2 

SUMMARY OF GROUNDWATER MEASUREMENTS 

WATER LINE REPLACEMENT IN INNER LOOP NORTH AREA 

HOUSTON, TEXAS 

WBS NO. S-000035-0182-3 

ATL PROJECT NO. G13-120 
 

Page 2 of 2 
 

Boring 

Number 
Location 

Ground 

Water 

During 

Drilling 

Ground 

Water Upon 

Completion of 

Drilling 

Ground Water 

in Piezometer  

( after 24 hrs ) 

Ground Water 

in Piezometer 

( after 7 days ) 

Ground Water 

in Piezometer 

( after 30 days ) 

B-41 Arlington St. Dry Dry -- -- -- 

B-42 

(PZ-5) 
Aurora St. Dry Dry 

( 3/07/2013) 

Dry 

(3/14/2013) 

5.5’ 

(4/10/ 2013) 

4.5’ 

B-43 Oxford St. Dry Dry -- -- -- 

B-44 Oxford St. Dry Dry -- -- -- 

B-45 E. 22nd St. Dry Dry -- -- -- 

B-46 Aurora St. Dry Dry -- -- -- 

B-47 Sheldon St. Dry Dry -- -- -- 

B-48 E. 20th St. Dry Dry -- -- -- 

B-49 E. 20th St. Dry Dry -- -- -- 

B-50 E. 20th St. Dry Dry -- -- -- 

B-51 

(PZ-6) 
E. 20th St. Dry Dry 

( 3/07/2013) 

Dry 

(3/14/2013) 

10’ 

(4/10/ 2013) 

9’ 

B-52 E. 20th St. Dry Dry -- -- -- 

B-53 E. 20th St. Dry Dry -- -- -- 

B-54 Oxford St. Dry Dry -- -- -- 

B-55 E. 20th St. Dry Dry -- -- -- 

B-56 Harvard St. Dry Dry -- -- -- 

B-57 Arlington St. Dry Dry -- -- -- 

B-58 E. 18th St. Dry Dry -- -- -- 

B-59 E. 18th St. 15’ Dry -- -- -- 

B-60 E. 18th St. 13’ 12’ -- -- -- 

B-61 E. 18th St. 12.5’ 12.5’ -- -- -- 

B-62 Harvard St. Dry Dry -- -- -- 

B-63 E. 16th St. Dry Dry -- -- -- 

B-64 E. 16th St. Dry Dry -- -- -- 

B-65 Arlington St. Dry Dry -- -- -- 

B-66 

(PZ-7) 
Arlington St. Dry Dry 

( 3/07/2013) 

Dry 

(3/14/2013) 

6’ 

(4/10/ 2013) 

5’ 

B-67 Arlington St. 11.5’ 9’ -- -- -- 

B-68 Arlington St. Dry Dry -- -- -- 

B-69 Arlington St. 14’ Dry -- -- -- 

B-70 Arlington St. Dry Dry -- -- -- 

B-71 E. 12th 1/2 St. Dry Dry -- -- -- 

B-72 E. 12th 1/2 St. Dry Dry -- -- -- 

B-73 E. 12th 1/2 St. Dry Dry -- -- -- 

 

 



TABLE 3

B-1 1 0-2 UD 25

2 2-4 UD 18 50 19 31 86

3 4-6 UD 21

4 6-8 UD 20

5 8-10 UD 24 100

6 10-12 UD 16 48 18 30

7 12-14 UD 16

B-2 1 0-2 UD 23 51 19 32 78

2 2-4 UD 22

3 4-6 UD 21

4 6-8 UD 20

5 8-10 UD 23 57 20 37

6 10-12 UD 17 120

7 12-13 UD 17

B-3 1 0-2 UD 19 42 18 24 79

2 2-4 UD 19

3 4-6 UD 16

4 6-8 UD 21

5 8-10 UD 27 100

6 10-12 UD 18 54 19 35

7 12-14 UD 17

8 14-16 UD 18 113

9 16-17 UD 25

UD - Undisturbed Sample Extruded in Field                                    
UL - Undisturbed Sample Extruded in Lab                                    
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(TSF)
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( CONFINING 
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( TSF )

TORVANE

POCKET 

PENETRO-

METER

2.00 Fat Clay with Sand (CH)

2.00 Fat Clay with Sand (CH)

1.50 Fat Clay with Sand (CH)

2.00 Fat Clay with Sand (CH)

0.60 2.00 Fat Clay with Sand (CH)

4.00 Lean Clay with Sand (CL)

4.50 Lean Clay with Sand (CL)

3.00 Fat Clay with Sand (CH)

2.50 Fat Clay with Sand (CH)

3.00 Fat Clay with Sand (CH)

2.50 fat Clay with Sand (CH)

3.75 Fat Clay with Sand (CH)

1.55 4.00 Fat Clay with Sand (CH)

1.50 Lean Clay with Sand (CL

2.75 Lean Clay with Sand (CL

3.25 Fat Clay with Sand (CH)

2.50 Fat Clay with Sand (CH)

2.00 Lean Clay with Sand (CL

Fat Clay with Sand (CH)

3.50 Fat Clay with Sand (CH)

2.75 Lean Clay with Sand (CL

0.85

SS - Split Spoon Sample

3.75

4.001.35(0.72) Fat Clay with Sand (CH)

Designates consolidation test Performed SPT - Standard Penetration Test

ASSOCIATED TESTING LABORATORIES, INC.

4.00 Fat Clay with Sand (CH)

Legend: AG - Auger Cutting in Field



TABLE 3 ( cont'd )

B-4 1 0-2 UD 16 41 17 24 72

2 2-4 UD 17

3 4-6 UD 19 106

4 6-8 UD 18

5 8-10 UD 19

6 10-12 UD 17 40 17 23

7 12-14 UD 17

8 14-15 UD 18 113

B-5 1 0-2 UD 19

2 2-4 UD 18

3 4-6 UD 21 53 19 34 78

4 6-8 UD 21

5 8-10 UD 23

6 10-12 UD 17 116

7 12-14 UD 16 47 18 29

B-6 1 0-2 UD 20

2 2-4 UD 18 50 19 31 83

3 4-6 UD 19

4 6-8 UD 20

5 8-10 UD 22 104

6 10-12 UD 23 53 19 34

7 12-14 UD 17

8 14-15 UD 15

UD - Undisturbed Sample Extruded in Field                                    
UL - Undisturbed Sample Extruded in Lab                                    
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UNCONFINED 

COMPRESSION 

TEST             

(TSF)

UU TEST           

( CONFINING 

PRESSURE )              

( TSF )

TORVANE

POCKET 

PENETRO-

METER

1.50 Lean Clay with Sand (CL) fill

1.50 Lean Clay with Sand (CL) fill

0.50 2.00 Lean Clay with Sand (CL) fill

1.50 Lean Clay with Sand (CL) fill

2.00 Lean Clay with Sand (CL) fill

3.50 Lean Clay with Sand (CL) fill

1.40 3.50 Lean Clay with Sand (CL) fill

1.75 Fat Clay with Sand (CH)

1.75 Fat Clay with Sand (CH)

2.50 Fat Clay with Sand (CH)

2.50 Fat Clay with Sand (CH)

2.50 Fat Clay with Sand (CH)

1.35 3.50 Lean Clay with Sand (CL)

1.50 Fat Clay with Sand (CH)

1.75 Fat Clay with Sand (CH)

4.50 Lean Clay with Sand (CL)

2.50 Fat Clay with Sand (CH)

2.00 Fat Clay with Sand (CH)

Fat Clay with Sand (CH)

3.00 Fat Clay with Sand (CH)

1.50 Fat Clay with Sand (CH)

0.85

ASSOCIATED TESTING LABORATORIES, INC.

4.50 Fat Clay with Sand (CH)

Legend: AG - Auger Cutting in Field
SS - Split Spoon Sample

4.00 Lean Clay with Sand (CL) fill

Designates consolidation test Performed SPT - Standard Penetration Test

1.50



TABLE 3 ( cont'd )

B-7 1 0-2 UD 17 31 16 15 80

2 2-4 UD 15

3 4-6 UD 18

4 6-8 UD 17

5 8-10 UD 20 56 20 36

6 10-12 UD 29 97

7 12-13 UD 19

B-8 1 0-2 UD 18 42 18 24 83

2 2-4 UD 19

3 4-6 UD 18

4 6-8 UD 19

5 8-10 UD 18 54 19 35

6 10-12 UD 16 119

7 12-14 UD 20

B-9 1 0-2 UD 16

2 2-4 UD 19

3 4-6 UD 15 48 18 30 78

4 6-8 UD 12

5 8-10 UD 13

6 10-12 UD 13 121

7 12-14 UD 14 118 43 18 25 85

8 14-16 UD 22

9 16-17 UD 17

UD - Undisturbed Sample Extruded in Field                                    
UL - Undisturbed Sample Extruded in Lab                                    

2.62(0.65)

4.50 Lean Clay with Sand (CL)
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L
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P
L

P
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UNCONFINED 

COMPRESSION 

TEST             

(TSF)

UU TEST           

( CONFINING 

PRESSURE )              

( TSF )

TORVANE

1.50 Lean Clay with Sand (CL)

1.50 Lean Clay with Sand (CL)

1.50 Lean Clay with Sand (CL)

2.00 Lean Clay with Sand (CL)

2.00 Fat Clay withSand (CH)

0.45 1.50 Fat Clay withSand (CH)

1.00 Fat Clay withSand (CH)

2.00 Lean Clay with Sand (CL)

1.50 Lean Clay with Sand (CL)

1.50 Lean Clay with Sand (CL)

2.00 Lean Clay with Sand (CL)

2.00 Fat Clay with Sand (CH)

0.95 2.50 Fat Clay with Sand (CH)

3.00 Fat Clay with Sand (CH)

2.00 Lean Clay with Sand (CL)

3.75 Lean Clay with Sand (CL)

2.75 Lean Clay with Sand (CL)

4.50 Lean Clay with Sand (CL)

4.50 Lean Clay with Sand (CL)

2.05 4.50 Lean Clay with Sand (CL)

4.00 Lean Clay with Sand (CL)

4.50 Lean Clay with Sand (CL)

ASSOCIATED TESTING LABORATORIES, INC.

Legend: AG - Auger Cutting in Field
SS - Split Spoon Sample

Designates consolidation test Performed SPT - Standard Penetration Test



TABLE 3 ( cont'd )

B-10 1 0-2 UD 15

2 2-4 UD 13 117

3 4-6 UD 11 33 16 17

4 6-8 UD 12

5 8-10 UD 21

6 10-12 UD 16

7 12-14 UD 17 116

8 14-16 UD 19

9 16-18 UD 17 54 19 35 95

B-11 1 0-2 UD 10

2 2-4 UD 12

3 4-6 UD 16 43 18 25 73

4 6-8 UD 16

5 8-10 UD 16

6 10-12 UD 17 114

7 12-14 UD 16 46 18 28

B-12 1 0-2 UD 17

2 2-4 UD 17 39 17 22 79

3 4-6 UD 15

4 6-8 UD 16

5 8-10 UD 19 112

6 10-12 UD 24 74 23 51

7 12-14 UD 15

8 14-15 UD 17

UD - Undisturbed Sample Extruded in Field                                    
UL - Undisturbed Sample Extruded in Lab                                    

2.15 4.50

4.50

Lean Clay with Sand (CL)

Lean Clay with Sand (CL)
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PRESSURE )              

( TSF )

TORVANE

POCKET 

PENETRO-

METER

3.00 Lean Clay with Sand (CL)

0.65 2.00 Lean Clay with Sand (CL)

3.25 Lean Clay with Sand (CL)

4.00 Lean Clay with Sand (CL)

3.50 Lean Clay with Sand (CL)

3.50 Lean Clay with Sand (CL)

4.00 Fat Clay (CH)

4.50 Lean Clay with Sand (CL)

4.50 Lean Clay with Sand (CL)

3.00 Lean Clay with Sand (CL)

4.00 Lean Clay with Sand (CL)

3.50 Lean Clay with Sand (CL)

1.70 4.00 Lean Clay with Sand (CL)

2.75 Lean Clay with Sand (CL)

2.00 Lean Clay with Sand (CL)

1.75 Lean Clay with Sand (CL)

2.00 Lean Clay with Sand (CL)

2.00 Lean Clay with Sand (CL)

1.40 3.50 Lean Clay with Sand (CL)

2.75 Fat Clay with Sand (CH)

4.50 Fat Clay with Sand (CH)

Designates consolidation test Performed SPT - Standard Penetration Test

ASSOCIATED TESTING LABORATORIES, INC.

4.50 Fat Clay with Sand (CH)

Legend: AG - Auger Cutting in Field
SS - Split Spoon Sample



TABLE 3 ( cont'd )

B-13 1 0-2 UD 17 45 18 27 76

2 2-4 UD 16

3 4-6 UD 15

4 6-8 UD 19

5 8-10 UD 25 64 21 43

6 10-12 UD 21

7 12-14 UD 23 105

B-14 1 0-2 UD 21

2 2-4 UD 19 56 20 36 72

3 4-6 UD 20

4 6-8 UD 19

5 8-10 UD 25

6 10-12 UD 24 56 20 36

7 12-14 UD 18 108

8 14-16 UD 18

B-15 1 0-2 AU 15

2 2-4 UD 13 32 16 16 52

3 4-6 UD 13

4 6-8 UD 13

5 8-10 UD 16 40 17 23

6 10-12 UD 28 97

UD - Undisturbed Sample Extruded in Field                                    
UL - Undisturbed Sample Extruded in Lab                                    
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( CONFINING 

PRESSURE )              

( TSF )

TORVANE

POCKET 

PENETRO-

METER

2.00 Lean Clay with Sand (CL)

1.75 Lean Clay with Sand (CL)

1.50 Lean Clay with Sand (CL)

3.50 Lean Clay with Sand (CL)

3.25 Fat Clay with Sand (CH)

4.00 Fat Clay with Sand (CH)

1.60 4.00 Fat Clay with Sand (CH)

1.00 Fat Clay with Sand (CH)

1.50 Fat Clay with Sand (CH)

2.00 Fat Clay with Sand (CH)

2.00 Fat Clay with Sand (CH)

1.50 Fat Clay with Sand (CH)

1.50 Fat Clay with Sand (CH)

4.50 Sandy Lean Clay (CL)

Silty Sand (SM)

4.00 Sandy Lean Clay (CL)

4.50 Sandy Lean Clay (CL)

Sandy Lean Clay (CL)

Designates consolidation test Performed SPT - Standard Penetration Test

4.50 Sandy Lean Clay (CL)

ASSOCIATED TESTING LABORATORIES, INC.

Legend: AG - Auger Cutting in Field
SS - Split Spoon Sample

0.45 1.50

1.00

Fat Clay with Sand (CH)

Fat Clay with Sand (CH)

0.30 1.00



TABLE 3 ( cont'd )

B-16 1 0-2 UD 19 43 18 25 81

2 2-4 UD 20 107

3 4-6 UD 19

4 6-8 UD 19

5 8-10 UD 30 70 22 48

6 10-12 UD 22

7 12-13 SS 15 24

B-17 1 0-2 UD 19 50 19 31 72

2 2-4 UD 17

3 4-6 UD 23

4 6-8 UD 26

5 8-10 UD 29 95

6 10-12 UD 29

7 12-14 UD 38 87

8 14-16 SS 10 25

9 16-18 SS 15 24 46

10 18-20 SS 13 23

11 21-23 UD 22 50 19 31 92

B-18 1 0-2 UD 18

2 2-4 UD 16 34 16 18 76

3 4-6 UD 14

4 6-8 UD 13

5 8-10 UD 14

6 10-12 UD 24 56 20 36 98

7 12-14 UD 28 98

UD - Undisturbed Sample Extruded in Field                                    
UL - Undisturbed Sample Extruded in Lab                                    

0.61(0.65) 1.00 Fat Clay with Sand (CH)

Silty Sand (SM)

Silty Sand (SM)

Silty Sand (SM)
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2.00 Lean Clay with Sand (CL)

0.35 1.00 Lean Clay with Sand (CL)

1.00 Lean Clay with Sand (CL)

2.00 Lean Clay with Sand (CL)

1.50 Fat Clay (CH)

2.00 Fat Clay (CH)

Silty Sand (SM)

1.50 Fat Clay with Sand (CH)

4.00 Fat Clay with Sand (CH)

2.50 Fat Clay with Sand (CH)

2.75 Fat Clay with Sand (CH)

0.85 2.50 Fat Clay with Sand (CH)

2.00 Fat Clay with Sand (CH)

4.50 Fat Clay (CH)

1.50 Lean Clay with Sand (CL)

2.00 Lean Clay with Sand (CL)

4.00 Lean Clay with Sand (CL)

4.00 Lean Clay with Sand (CL)

4.00 Lean Clay with Sand (CL)

4.00 Fat Clay (CH)

3.50 Fat Clay (CH)1.30

Designates consolidation test Performed SPT - Standard Penetration Test

ASSOCIATED TESTING LABORATORIES, INC.

Legend: AG - Auger Cutting in Field
SS - Split Spoon Sample



TABLE 3 ( cont'd )

B-19 1 0-2 UD 15

2 2-4 UD 19 35 16 19 56

3 4-6 UD 17

4 6-8 UD 17

5 8-10 UD 18

6 10-12 UD 35 76 23 53

7 12-14 UD 30 92

8 14-16 UD 18 114

9 16-17 UD 17

B-20 1 0-2 AU 10

2 2-4 AU 11 31

3 4-6 UD 13 45 18 27 54

4 6-8 UD 10

5 8-10 UD 13 116 27 15 12

6 10-12 SS 17 19

7 12-14 SS 23 19

8 14-16 SS 25 21 15

9 16-17 SS 28 22

B-21 1 0-2 UD 17 41 17 24 72

2 2-4 UD 14

3 4-6 UD 12

4 6-8 UD 13

5 8-10 UD 21 107

6 10-12 UD 17 34 16 18

7 12-14 UD 17 112

UD - Undisturbed Sample Extruded in Field                                    
UL - Undisturbed Sample Extruded in Lab                                    

1.25(0.72)

0.70 2.00

3.00

Fat clay with Sand (CH)

Fat clay with Sand (CH)
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2.00 Sandy Lean Clay (CL)

1.50 Sandy Lean Clay (CL)

1.50 Sandy Lean Clay (CL)

4.00 Sandy Lean Clay (CL)

3.75 Sandy Lean Clay (CL)

1.50 Fat clay with Sand (CH)

4.00 Fat clay with Sand (CH)

Silty Sand (SM)

Silty Sand (SM)

3.50 Sandy Lean Clay (CL)

1.00 Sandy Lean Clay (CL)

0.40 1.50 Sandy Lean Clay (CL)

Silty Sand (SM)

Silty Sand (SM)

4.50 Lean Clay with Sand (CL)

4.50 Lean Clay with Sand (CL)

4.50 Lean Clay with Sand (CL)

4.50 Lean Clay with Sand (CL)

1.85 4.00 Lean Clay with Sand (CL)

2.50 Lean Clay with Sand (CL)

3.00 Lean Clay with Sand (CL)0.76(0.65)

Silty Sand (SM)

Silty Sand (SM)

Designates consolidation test Performed SPT - Standard Penetration Test

ASSOCIATED TESTING LABORATORIES, INC.

Legend: AG - Auger Cutting in Field
SS - Split Spoon Sample



TABLE 3 ( cont'd )

B-22 1 0-2 AU 14

2 2-4 UD 16 105 36 17 19 73

3 4-6 UD 14

4 6-8 UD 16 42 18 24 83

5 8-10 UD 14

6 10-12 UD 16

7 12-14 UD 14

8 14-16 UD 18 58 20 38 90

9 16-18 UD 18 113

10 18-20 UD 20

11 23-25 UD 20 30 16 14 95

12 28-30 UD 24 52 19 33

13 33-35 UD 26 100

14 38-40 UD 26

15 43-45 UD 23 70 22 48 96

16 48-50 UD 22 106

17 53-55 UD 25

18 58-60 UD 31

19 63-65 UD 37 88

20 68-70 UD 26 63 21 42 96

UD - Undisturbed Sample Extruded in Field                                    
UL - Undisturbed Sample Extruded in Lab                                    
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PENETRO-

METER

Lean Clay with Sand (CL)

0.50 2.00 Lean Clay with Sand (CL)

2.00 Lean Clay with Sand (CL)

2.00 Lean Clay with Sand (CL)

3.00 Lean Clay with Sand (CL)

3.50 Lean Clay with Sand (CL)

4.00 Lean Clay with Sand (CL)

4.50 Fat Clay with Sand (CH)

2.25 4.50 Fat Clay with Sand (CH)

4.50 Fat Clay with Sand (CH)

0.50 Lean Clay (CL)

2..5 Fat Clay (CH)

1.85 4.25 Fat Clay (CH)

4.50 Fat Clay (CH)

4.50 Fat Clay (CH)

1.00 3.50 Fat Clay (CH)

4.50 Fat Clay (CH)

4.50 Fat Clay (CH)

Fat Clay (CH)

4.50 Fat Clay (CH)

SS - Split Spoon Sample

1.19(3.02) 3.00

Designates consolidation test Performed SPT - Standard Penetration Test

ASSOCIATED TESTING LABORATORIES, INC.

Legend: AG - Auger Cutting in Field



TABLE 3 ( cont'd )

B-23 1 0-2 AU 14 45 18 27 71

2 2-4 UD 17 110

3 4-6 UD 17

4 6-8 UD 17 41 17 24 82

5 8-10 UD 18 111 37 17 20 78

6 10-12 UD 20

7 12-14 UD 22 99 40 17 23 75

8 14-16 UD 24

9 16-18 UD 23 69 22 47

10 18-20 UD 20

11 23-25 UD 23 104

12 28-30 UD 23 27 15 12 99

13 33-35 UD 23 63 21 42 97

14 38-40 UD 26 101

15 43-45 UD 19 71 22 49 96

16 48-50 UD 22

17 53-55 UD 25 101

18 58-60 UD 27

19 63-65 UD 33 74 23 51 97

20 68-70 UD 29 96

UD - Undisturbed Sample Extruded in Field                                    
UL - Undisturbed Sample Extruded in Lab                                    SS - Split Spoon Sample
Designates consolidation test Performed SPT - Standard Penetration Test

ASSOCIATED TESTING LABORATORIES, INC.

Legend: AG - Auger Cutting in Field

4.50 Fat Clay (CH)

1.90(3.46) 4.50 Fat Clay (CH)

2.00 4.50 Fat Clay (CH)

4.50 Fat Clay (CH)

4.50 Fat Clay (CH)

4.50 Fat Clay (CH)

4.50 Fat Clay (CH)

2.00 Fat Clay (CH)0.65

0.87(1.15) 2.00 Fat Clay with Sand (CH)

2.00 Lean Clay withSand (CL)

4.50 Fat Clay with Sand (CH)

4.50 Fat Clay with Sand (CH)

0.23(0.65) 1.00 Lean Clay withSand (CL) fill

1.00 Lean Clay withSand (CL) fill

0.50 2.00 Lean Clay withSand (CL) fill

1.50 Lean Clay withSand (CL) fill

3.50 Lean Clay withSand (CL) fill

2.50 Lean Clay withSand (CL) fill

Lean Clay withSand (CL) fill

0.85 2.00 Lean Clay withSand (CL) fill
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TABLE 3 ( cont'd )

B-24 1 0-2 AU 12 33 16 17 53

2 2-4 AU 12

3 4-6 UD 14 34 16 18 54

4 6-8 UD 15 97

5 8-10 UD 15 109

6 10-12 UD 24 62 21 41 90

7 12-14 UD 19 105

8 14-16 UD 17

9 16-18 UD 16 41 17 24 84

10 18-20 UD 20 110

11 23-25 UD 15 33 16 17 71

12 28-30 UD 26 104 27 15 12 84

13 33-35 UD 22 56 20 36

14 38-40 UD 26 103

15 43-45 UD 25 66 21 45 99

16 48-50 UD 30 96

17 53-55 UD 28

18 58-60 UD 27 79 23 56 98

19 63-65 UD 34 91

20 68-70 UD 30

UD - Undisturbed Sample Extruded in Field                                    
UL - Undisturbed Sample Extruded in Lab                                    SS - Split Spoon Sample
Designates consolidation test Performed SPT - Standard Penetration Test

ASSOCIATED TESTING LABORATORIES, INC.

Legend: AG - Auger Cutting in Field

2.00 4.50 Fat Clay (CH)

4.50 Fat Clay (CH)

4.50 Fat Clay (CH)

4.50 Fat Clay (CH)

4.00 Fat Clay (CH)

1.75 4.00 Fat Clay (CH)

4.50 Fat Clay (CH) 

3.50 Fat Clay (CH)1.20

1.50 Lean Clay with Sand (CL)fill

1.84(1.44) 1.00 Lean Clay with Sand (CL)fill

3.00 Lean Clay with Sand (CL)fill

0.38(0.94) 1.00 Lean Clay with Sand (CL)fill

0.35 1.00 Fat Clay (CH) fill

2.50 Fat Clay (CH) fill

0.62(0.43) 2.00 Sandy Lean Clay (CL) Fill

1.50 Fat Clay (CH) fill

3.00 Sandy Lean Clay (CL) Fill

0.35 1.00 Sandy Lean Clay (CL) Fill

Sandy Lean Clay (CL) Fill

Sandy Lean Clay (CL) Fill
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TABLE 3 ( cont'd )

B-25 1 0-2 UD 18

2 2-4 UD 22 55 18 37 77

3 4-6 UD 28

4 6-8 UD 31

5 8-10 UD 26 100

6 10-12 UD 21 52 19 33

7 12-13 SS 15 20

B-26 1 0-2 UD 18

2 2-4 UD 15

3 4-6 UD 17 55 20 35 95

4 6-8 UD 20

5 8-10 UD 20 106

6 10-12 UD 26

7 12-14 UD 25 64 21 43 96

8 14-15 UD 20

B-27 1 0-2 UD 14 24 15 9 85

2 2-4 UD 18

3 4-6 UD 16

4 6-8 UD 15

5 8-10 UD 20 108

6 10-12 UD 25 104 49 19 30

7 12-14 UD 22

UD - Undisturbed Sample Extruded in Field                                    
UL - Undisturbed Sample Extruded in Lab                                    
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( CONFINING 

PRESSURE )              

( TSF )

TORVANE

POCKET 

PENETRO-
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2.75 Fat Clay with Sand (CH)

2.50 Fat Clay with Sand (CH)

1.50 Fat Clay with Sand (CH)

2.00 Fat Clay with Sand (CH)

0.55 2.00 Fat Clay with Sand (CH)

1.50 Fat Clay with Sand (CH)

Silty Sand (SM)

2.75 Fat Clay (CH)

3.50 Fat Clay (CH)

4.00 Fat Clay (CH)

3.75 Fat Clay (CH)

0.60 2.00 Fat Clay (CH)

3.00 Fat Clay (CH)

4.00 Fat Clay (CH)

3.50 Lean Clay with Sand (CL)

2.75 Lean Clay with Sand (CL)

3.75 Lean Clay with Sand (CL)

3.25 Lean Clay with Sand (CL)

0.97(0.43) 4.00 Lean Clay with Sand (CL)

2.00 Lean Clay with Sand (CL)

0.50 Lean Clay with Sand (CL)

3.5 Fat Clay (CH)

Designates consolidation test Performed SPT - Standard Penetration Test

ASSOCIATED TESTING LABORATORIES, INC.

Legend: AG - Auger Cutting in Field
SS - Split Spoon Sample

0.85



TABLE 3 ( cont'd )

B-28 1 0-2 UD 21

2 2-4 UD 23

3 4-6 UD 20 53 19 34 78

4 6-8 UD 21

5 8-10 UD 39

6 10-12 UD 25 30 16 14

7 12-14 UD 26 104

B-29 1 0-2 UD 7 28 15 13 74

2 2-4 UD 11

3 4-6 UD 13

4 6-8 UD 14

5 8-10 UD 14 47 18 29

6 10-12 UD 21 105

7 12-13 UD 22

B-30 1 0-2 UD 17 37 20 17 86

2 2-4 UD 19

3 4-6 UD 22

4 6-8 UD 22

5 8-10 UD 29 61 21 40

6 10-12 UD 31 94

7 12-14 UD 23 91 25 66 94

UD - Undisturbed Sample Extruded in Field                                    
UL - Undisturbed Sample Extruded in Lab                                    
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( CONFINING 

PRESSURE )              
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TORVANE

POCKET 

PENETRO-
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1.50 Fat Clay with Sand (CH)

1.50 Fat Clay with Sand (CH)

2.00 Fat Clay with Sand (CH)

2.00 Fat Clay with Sand (CH)

2.00 Fat Clay with Sand (CH)

2.00 Sandy Lean Clay (CL)

0.35 1.00 Sandy Lean Clay (CL)

4.50 Sandy Lean Clay (CL)

4.50 Sandy Lean Clay (CL)

4.50 Sandy Lean Clay (CL)

4.50 Sandy Lean Clay (CL)

4.50 Sandy Lean Clay (CL)

0.55 2.00 Sandy Lean Clay (CL)

2.00 Sandy Lean Clay (CL)

2.00 Lean Clay (CL)

1.75 Lean Clay (CL)

1.00 Lean Clay (CL)

1.00 Lean Clay (CL)

1.00 Fat Clay (CH)

0.65 2.00 Fat Clay (CH)

3.00 Fat Clay (CH)

Designates consolidation test Performed SPT - Standard Penetration Test

ASSOCIATED TESTING LABORATORIES, INC.

Legend: AG - Auger Cutting in Field
SS - Split Spoon Sample



TABLE 3 ( cont'd )

B-31 1 0-2 UD 13 24 15 9 72

2 2-4 UD 16

3 4-6 UD 15

4 6-8 UD 16

5 8-10 UD 18 48 18 30

6 10-12 UD 20 111

B-32 1 0-2 UD 19 44 18 26 96

2 2-4 UD 18

3 4-6 UD 18

4 6-8 UD 13

5 8-10 UD 15

6 10-12 UD 17 108 48 18 30

7 12-13 UD 13

B-33 1 0-2 UD 16 33 16 17 85

2 2-4 UD 18

3 4-6 UD 18

4 6-8 UD 18

5 8-10 UD 19 51 19 32

6 10-12 UD 20 110

UD - Undisturbed Sample Extruded in Field                                    
UL - Undisturbed Sample Extruded in Lab                                    

ASSOCIATED TESTING LABORATORIES, INC. PROJECT NAME : WATER LINE REPLACEMENT IN INNER LOOP NORTH AREA

3143 YELLOWSTONE BLVD., HOUSTON, TEXAS 77052 COH WBS NO: S-000035-0182-3

TEL: (713) 748-3717                 FAX: (713) 748-3748 CONSULTANT PROJECT NUMBER: G13-120

B
O

R
IN

G
 N

O
.

Sample

S
P

T
 (

b
lo

w
s
/f

t)

W
A

T
E

R
 C

O
N

T
E

N
T

 (
%

)

D
R

Y
 D

E
N

S
IT

Y
 (

p
c
f) Atterberg Limits

PERCENT 

PASSING 

SIEVE 200 

(%)

UNDRAINED SHEAR STRENGTH (TSF)

TYPE OF MATERIAL

N
O

.

D
E

P
T

H
 (

ft
)

T
Y

P
E

L
L

P
L

P
I

UNCONFINED 

COMPRESSION 

TEST             

(TSF)

UU TEST           

( CONFINING 

PRESSURE )              

( TSF )

TORVANE
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4.00

Lean Clay with Sand (CL)

Lean Clay with Sand (CL)

1.50 Lean Clay with Sand (CL)

Lean Clay with Sand (CL)

4.50 Lean Clay with Sand (CL)

3.75

3.00 Lean Clay with Sand (CL)

1.45 3.50

3.50 Lean Clay (CL) ( Fill)

3.00 Lean Clay (CL) ( Fill)

4.50 Lean Clay (CL) ( Fill)

4.50 Lean Clay (CL) ( Fill)

4.50 Lean Clay (CL) ( Fill)

1.20 3.50 Lean Clay (CL) ( Fill)

4.50 Lean Clay (CL) ( Fill)

2.00 Lean Clay with Sand (CL)

1.50 Lean Clay with Sand (CL)

2.00 Lean Clay with Sand (CL)

1.50 Lean Clay with Sand (CL)

2.00 Fat Clay with Sand (CH)

0.80 2.00 Fat Clay with Sand (CH)

Designates consolidation test Performed SPT - Standard Penetration Test

ASSOCIATED TESTING LABORATORIES, INC.

Legend: AG - Auger Cutting in Field
SS - Split Spoon Sample



TABLE 3 ( cont'd )

B-34 1 0-2 UD 17 31 16 15 80

2 2-4 UD 18

3 4-6 UD 17

4 6-8 UD 17

5 8-10 UD 19 113

6 10-12 UD 26 59 20 39

7 12-13 UD 18

B-35 1 0-2 UD 17

2 2-4 UD 17 34 16 18 76

3 4-6 UD 16

4 6-8 UD 21

5 8-10 UD 22

6 10-12 UD 23

7 12-14 UD 16 40 17 23

8 14-16 UD 17 119

B-36 1 0-2 UD 17 36 17 19 67

2 2-4 UD 19

3 4-6 UD 17

4 6-8 UD 19

5 8-10 UD 27 62 21 41

6 10-12 UD 22 107

UD - Undisturbed Sample Extruded in Field                                    
UL - Undisturbed Sample Extruded in Lab                                    

1.50

Lean Clay with Sand (CL)3.50
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(TSF)
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( CONFINING 
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( TSF )
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POCKET 
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2.50

Lean Clay with Sand (CL)

Lean Clay with Sand (CL)

2.75 Lean Clay with Sand (CL)

Fat Clay with Sand (CH)

2.00 Lean Clay with Sand (CL)

2.00

1.00 3.50 Lean Clay with Sand (CL)

3.50

2.00 Lean Clay with Sand (CL)

4.00 Fat Clay with Sand (CH)

1.00 Lean Clay with Sand (CL)

2.00 Lean Clay with Sand (CL)

2.00 Lean Clay with Sand (CL)

1.50 Lean Clay with Sand (CL)

2.00 Sandy Lean Clay (CL)

1.00 Lean Clay with Sand (CL)

3.50 Sandy Lean Clay (CL)

4.00 Lean Clay with Sand (CL)

2.00 Fat Clay with Sand (CH)

1.50 Sandy Lean Clay (CL)

0.85 2.00 Fat Clay with Sand (CH)

3.00 Sandy Lean Clay (CL)

Designates consolidation test Performed SPT - Standard Penetration Test

ASSOCIATED TESTING LABORATORIES, INC.

Legend: AG - Auger Cutting in Field
SS - Split Spoon Sample



TABLE 3 ( cont'd )

B-37 1 0-2 UD 18

2 2-4 UD 16 113

3 4-6 UD 17 43 18 25 82

4 6-8 UD 19

5 8-10 UD 21

6 10-12 UD 21 108

7 12-14 UD 15 41 17 24 80

8 14-16 UD 16

B-38 1 0-2 UD 15 42 18 24 85

2 2-4 UD 18

3 4-6 UD 19

4 6-8 UD 17

5 8-10 UD 19 110

6 10-12 UD 18 32 16 16

7 12-14 UD 18

B-39 1 0-2 UD 13

2 2-4 UD 13 118

3 4-6 UD 12 33 16 17 67

4 6-8 UD 17

5 8-10 UD 19

6 10-12 UD 25

7 12-14 UD 18 115

8 14-16 UD 18 49 19 30 69

9 16-17 UD 19

UD - Undisturbed Sample Extruded in Field                                    
UL - Undisturbed Sample Extruded in Lab                                    

Sandy Lean Clay (CL)
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2.00 Sandy Lean Clay (CL)

0.45 1.50 Sandy Lean Clay (CL)

2.00 Sandy Lean Clay (CL)

2.00 Sandy Lean Clay (CL)

1.50 Sandy Lean Clay (CL)

0.60 2.00 Sandy Lean Clay (CL)

3.00 Sandy Lean Clay (CL)

3.50 Lean Clay with Sand (CL)

3.00 Lean Clay with Sand (CL)

2.75 Lean Clay with Sand (CL)

4.00 Lean Clay with Sand (CL)

1.40 3.50 Lean Clay with Sand (CL)

3.50 Lean Clay with Sand (CL)

4.50 Sandy Lean Clay (CL)

3.00 Sandy Lean Clay (CL)

3.00 Lean Clay with Sand (CL)

4.00 Sandy Lean Clay (CL)

1.05 3.50 Sandy Lean Clay (CL)

Sandy Lean Clay (CL)

4.00 Sandy Lean Clay (CL)

3.50 Sandy Lean Clay (CL)

AG - Auger Cutting in Field
SS - Split Spoon Sample

2.50

1.55

3.50

Sandy Lean Clay (CL)3.75

Designates consolidation test Performed SPT - Standard Penetration Test

ASSOCIATED TESTING LABORATORIES, INC.

4.00 Sandy Lean Clay (CL)

Legend:



TABLE 3 ( cont'd )

B-40 1 0-2 UD 17 31 16 15 71

2 2-4 UD 18

3 4-6 UD 18 112

4 6-8 UD 20

5 8-10 UD 19

6 10-12 UD 21 52 19 33 84

7 12-14 UD 21 107

8 14-16 UD 18

B-41 1 0-2 UD 18

2 2-4 UD 19 107

3 4-6 UD 18 41 17 24 84

4 6-8 UD 18

5 8-10 UD 18

6 10-12 UD 18 114

7 12-14 UD 20 43 18 25

8 14-16 UD 19

B-42 1 0-2 UD 16 39 17 22 73

2 2-4 UD 14

3 4-6 UD 18

4 6-8 UD 21

5 8-10 UD 21 106

6 10-12 UD 17 47 18 29 80

7 12-14 UD 17

8 14-16 UD 18 114

9 16-17 UD 19

UD - Undisturbed Sample Extruded in Field                                    
UL - Undisturbed Sample Extruded in Lab                                    

3.00 Lean Clay with Sand (CL)

Designates consolidation test Performed SPT - Standard Penetration Test

ASSOCIATED TESTING LABORATORIES, INC.

2.50 Lean Clay with Sand (CL)

Legend: AG - Auger Cutting in Field
SS - Split Spoon Sample

3.50

1.90(0.72)

Lean Clay with Sand (CL)

4.50 Lean Clay with Sand (CL)

2.50 Lean Clay with Sand (CL)

1.05 4.00 Lean Clay with Sand (CL)

3.00 Lean Clay with Sand (CL)

3.50 Lean Clay with Sand (CL)

3.00 Lean Clay with Sand (CL)

3.00 Lean Clay with Sand (CL)

2.50 Lean Clay with Sand (CL)

1.20 3.50 Lean Clay with Sand (CL)

2.50 Lean Clay with Sand (CL)

3.00 Lean Clay with Sand (CL)

1.50 Lean Clay with Sand (CL)

0.60 2.00 Lean Clay with Sand (CL)

4.00 Fat Clay with Sand (CH)

2.50 Lean Clay with Sand (CL)

1.50 Fat Clay with Sand (CH)

0.85 2.00 Lean Clay with Sand (CL)

2.50 Lean Clay with Sand (CL)

2.00 Lean Clay with Sand (CL)

1.50 Lean Clay with Sand (CL)
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0.75 2.00 Fat Clay with Sand (CH)

4.50 Lean Clay with Sand (CL)
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TABLE 3 ( cont'd )

B-43 1 0-2 UD 14 31 16 15 76

2 2-4 UD 17

3 4-6 UD 16

4 6-8 UD 19

5 8-10 UD 19 110

6 10-12 UD 17 37 17 20

7 12-14 UD 15

B-44 1 0-2 UD 21

2 2-4 UD 19 37 17 20 74

3 4-6 UD 19

4 6-8 UD 17

5 8-10 UD 18

6 10-12 UD 15 43 18 25

7 12-14 UD 15 123

B-45 1 0-2 UD 19 33 16 17 84

2 2-4 UD 18

3 4-6 UD 18

4 6-8 UD 22

5 8-10 UD 21 46 18 28

6 10-12 UD 21 106

UD - Undisturbed Sample Extruded in Field                                    
UL - Undisturbed Sample Extruded in Lab                                    
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UNCONFINED 

COMPRESSION 
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(TSF)
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( CONFINING 

PRESSURE )              

( TSF )

TORVANE

POCKET 

PENETRO-

METER

1.50

Lean Clay with Sand (CL)

Lean Clay with Sand (CL)

1.50 Lean Clay with Sand (CL)

Lean Clay with Sand (CL)

2.00 Lean Clay with Sand (CL)

2.00

0.90 2.50 Lean Clay with Sand (CL)

3.00

1.50 Lean Clay with Sand (CL)

4.00 Lean Clay with Sand (CL)

3.00 Lean Clay with Sand (CL)

1.50 Lean Clay with Sand (CL)

3.00 Lean Clay with Sand (CL)

2.00 Lean Clay with Sand (CL)

1.50 Lean Clay with Sand (CL)

2.50 Lean Clay with Sand (CL)

1.00 Lean Clay with Sand (CL)

4.00 Lean Clay with Sand (CL)

1.50 Lean Clay with Sand (CL)

1.50 Lean Clay with Sand (CL)

2.00 Lean Clay with Sand (CL)

1.00 Lean Clay with Sand (CL)

1.60

Designates consolidation test Performed SPT - Standard Penetration Test

ASSOCIATED TESTING LABORATORIES, INC.

Legend: AG - Auger Cutting in Field
SS - Split Spoon Sample

0.75



TABLE 3 ( cont'd )

B-46 1 0-2 UD 15 31 16 15 71

2 2-4 UD 13

3 4-6 UD 18

4 6-8 UD 13

5 8-10 UD 15 45 18 27

6 10-12 UD 17 112

7 12-14 UD 15

8 14-16 UD 22 110

B-47 1 0-2 UD 15

2 2-4 UD 16 32 16 16 67

3 4-6 UD 17

4 6-8 UD 21

5 8-10 UD 24 96

6 10-12 UD 25

7 12-14 UD 23 29 15 14 53

8 14-15 UD 30

B-48 1 0-2 UD 17 24 15 9 88

2 2-4 UD 20

3 4-6 UD 17 42 18 24

4 6-8 UD 18

5 8-10 UD 18 50 19 31 91

6 10-12 UD 23 103

UD - Undisturbed Sample Extruded in Field                                    
UL - Undisturbed Sample Extruded in Lab                                    

4.50 Lean Clay with Sand (CL)

Designates consolidation test Performed SPT - Standard Penetration Test

ASSOCIATED TESTING LABORATORIES, INC.

Legend: AG - Auger Cutting in Field
SS - Split Spoon Sample

0.90 2.50 Fat Clay (CH)

4.00 Lean Clay (CL)

3.50 Fat Clay (CH)

1.50 Lean Clay (CL)

3.00 Lean Clay (CL)

1.00 Sandy Lean Clay (CL)

1.50 Lean Clay (CL)

0.20 0.75 Sandy Lean Clay (CL)

0.50 Sandy Lean Clay (CL)

2.50 Sandy Lean Clay (CL)

1.00 Sandy Lean Clay (CL)

3.75 Sandy Lean Clay (CL)

2.75 Sandy Lean Clay (CL)

1.02(0.72) 3.00 Lean Clay with Sand (CL)

4.50 Lean Clay with Sand (CL)

1.45 3.50 Lean Clay with Sand (CL)

1.75 Lean Clay with Sand (CL)

4.50 Lean Clay with Sand (CL)

3.00 Lean Clay with Sand (CL)

4.50 Lean Clay with Sand (CL)
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0.50 Sandy Lean Clay (CL)
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TABLE 3 ( cont'd )

B-49 1 0-2 UD 20

2 2-4 UD 20 36 17 19 97

3 4-6 UD 17

4 6-8 UD 19

5 8-10 UD 17

6 10-12 UD 20 45 18 27

7 12-14 SS 9 23 47

8 14-16 UD 34 87

B-50 1 0-2 UD 21

2 2-4 UD 19 47 18 29 83

3 4-6 UD 21

4 6-8 UD 21

5 8-10 UD 22 108

6 10-12 UD 32 67 21 46

7 12-13 UD 24

B-51 1 0-2 UD 17

2 2-4 UD 12 32 16 16 62

3 4-6 UD 17

4 6-8 UD 18

5 8-10 UD 20

6 10-12 UD 19 109

7 12-14 UD 30 80 24 56 94

8 14-16 UD 28

9 16-18 UD 28 95

UD - Undisturbed Sample Extruded in Field                                    
UL - Undisturbed Sample Extruded in Lab                                    

Silty Sand (SM)

Designates consolidation test Performed SPT - Standard Penetration Test

ASSOCIATED TESTING LABORATORIES, INC.

0.71 (0.79) 4.00 Fat Clay (CH)

Legend: AG - Auger Cutting in Field
SS - Split Spoon Sample

0.65 2.00

3.50

Sandy Lean Clay (CL)

4.00 Fat Clay (CH)

3.00 Sandy Lean Clay (CL)

3.50 Sandy Lean Clay (CL)

4.00 Sandy Lean Clay (CL)

3.50 Sandy Lean Clay (CL)

1.00 Lean Clay with Sand 

3.00 Sandy Lean Clay (CL)

0.95 2.50 Lean Clay with Sand 

1.50 Fat Clay with Sand (CH)

1.75 Lean Clay with Sand 

2.00 Lean Clay with Sand 

1.00 Lean Clay with Sand 

1.50 Lean Clay with Sand 

0.60 2.00 Fat Clay (CH)

1.50 Lean Clay (CL)

2.00 Lean Clay (CL)

1.50 Lean Clay (CL)

2.00 Lean Clay (CL)

Lean Clay (CL)

1.00 Lean Clay (CL)
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Fat Clay (CH)
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TABLE 3 ( cont'd )

B-52 1 0-2 UD 20

2 2-4 UD 19

3 4-6 UD 20 51 19 32 86

4 6-8 UD 10

5 8-10 UD 23

6 10-12 UD 21

7 12-14 UD 21 106 43 18 25

8 14-15 UD 22

B-53 1 0-2 UD 15 37 17 20 79

2 2-4 UD 15 116

3 4-6 UD 20

4 6-8 UD 23

5 8-10 UD 19

6 10-12 UD 20 46 18 28 83

7 12-14 UD 22

8 14-15 UD 24

B-54 1 0-2 UD 16

2 2-4 UD 19 36 17 19 85

3 4-6 UD 19

4 6-8 UD 19

5 8-10 UD 19

6 10-12 UD 21 44 18 26

7 12-14 UD 21 109

UD - Undisturbed Sample Extruded in Field                                    
UL - Undisturbed Sample Extruded in Lab                                    

2.50 Sandy Lean Clay (CL)

Designates consolidation test Performed SPT - Standard Penetration Test

ASSOCIATED TESTING LABORATORIES, INC.

Legend: AG - Auger Cutting in Field
SS - Split Spoon Sample

2.00 Lean Clay with Sand (CL)

1.50 Lean Clay with Sand (CL)0.40

2.00 Lean Clay with Sand (CL)

1.50 Lean Clay with Sand (CL)

1.50 Lean Clay with Sand (CL)

1.00 Lean Clay with Sand (CL)

4.50 Lean Clay with Sand (CL)

2.00 Lean Clay with Sand (CL)

1.00 Lean Clay with Sand (CL)

2.00 Lean Clay with Sand (CL)

4.00 Lean Clay with Sand (CL)

1.50 Lean Clay with Sand (CL)

2.00 Lean Clay with Sand (CL)

0.75 2.00 Lean Clay with Sand (CL)

3.50 Sandy Lean Clay (CL)

1.50 Fat Clay (CH)

1.50 Fat Clay (CH)

2.00 Fat Clay (CH)

2.00 Fat clay (CH)

Fat Clay (CH)

2.00 Fat Clay (CH)
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0.85

Lean Clay with Sand (CL)4.50
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TABLE 3 ( cont'd )

B-55 1 0-2 UD 19

2 2-4 UD 19

3 4-6 UD 19 46 18 28 66

4 6-8 UD 20

5 8-10 UD 28 99

6 10-12 UD 31

7 12-14 UD 24 26 15 11 55

8 14-15 UD 23

B-56 1 0-2 UD 22

2 2-4 UD 22 104

3 4-6 UD 21 44 18 26 84

4 6-8 UD 18

5 8-10 UD 18

6 10-12 UD 20

7 12-14 UD 20 109

8 14-16 UD 31 72 22 50 95

9 16-18 UD 29

B-57 1 0-2 UD 22 44 18 26 82

2 2-4 UD 19

3 4-6 UD 18

4 6-8 UD 17

5 8-10 UD 18 51 19 32

6 10-12 UD 23 108

UD - Undisturbed Sample Extruded in Field                                    
UL - Undisturbed Sample Extruded in Lab                                    
Designates consolidation test Performed SPT - Standard Penetration Test

ASSOCIATED TESTING LABORATORIES, INC.

Legend: AG - Auger Cutting in Field
SS - Split Spoon Sample

0.70 2.00 Fat Clay (CH)

2.00 Lean Clay with Sand (CL)

3.00 Fat Clay (CH)

2.00 Lean Clay with Sand (CL)

1.50 Lean Clay with Sand (CL)

3.00 Fat Clay (CH)

1.50 Lean Clay with Sand (CL)

3.00 Lean Clay with Sand(CL)

3.50 Lean Clay with Sand(CL)

2.00 Lean Clay with Sand(CL)

3.50 Lean Clay with Sand(CL)

1.00 Lean Clay with Sand(CL)

1.50 Lean Clay with Sand(CL)

3.50 Sandy Lean Clay (CL)

0.65 2.00 Sandy Lean Clay (CL)

2.00 Sandy Lean Clay (CL)

2.00 Sandy Lean Clay (CL)

1.50 Sandy Lean Clay (CL)

Sandy Lean Clay (CL)

2.00 Sandy Lean Clay (CL)

UU TEST           

( CONFINING 

PRESSURE )              

( TSF )

TORVANE

POCKET 

PENETRO-

METER

1.50

PERCENT 

PASSING 

SIEVE 200 

(%)

UNDRAINED SHEAR STRENGTH (TSF)

TYPE OF MATERIAL

N
O

.

D
E

P
T

H
 (

ft
)

T
Y

P
E

L
L

P
L

P
I

UNCONFINED 

COMPRESSION 

TEST             

(TSF)B
O

R
IN

G
 N

O
.

Sample

S
P

T
 (

b
lo

w
s
/f

t)

W
A

T
E

R
 C

O
N

T
E

N
T

 (
%

)

D
R

Y
 D

E
N

S
IT

Y
 (

p
c
f) Atterberg Limits

ASSOCIATED TESTING LABORATORIES, INC. PROJECT NAME : WATER LINE REPLACEMENT IN INNER LOOP NORTH AREA

3143 YELLOWSTONE BLVD., HOUSTON, TEXAS 77052 COH WBS NO: S-000035-0182-3

TEL: (713) 748-3717                 FAX: (713) 748-3748 CONSULTANT PROJECT NUMBER: G13-120

1.00 Sandy Lean Clay (CL)

0.60 2.00

4.00

Lean Clay with Sand(CL)

Fat Clay (CH)

0.45



TABLE 3 ( cont'd )

B-58 1 0-2 UD 16

2 2-4 UD 12

3 4-6 UD 21 57 20 37 95

4 6-8 UD 20

5 8-10 UD 22

6 10-12 UD 27

7 12-14 UD 25

8 14-16 UD 25 63 21 42 99

9 16-18 UD 22 105

B-59 1 0-2 UD 22

2 2-4 UD 25 101

3 4-6 UD 19 52 19 33 87

4 6-8 UD 19

5 8-10 UD 20

6 10-12 UD 22

7 12-14 UD 25 96

8 14-16 UD 31 78 23 55 96

9 16-17 UD 27

B-60 1 0-2 UD 17

2 2-4 UD 14 118

3 4-6 UD 21 49 19 30 92

4 6-8 UD 26

5 8-10 UD 25

6 10-12 UD 22 108

7 12-14 UD 22 41 17 24 89

8 14-15 UD 28

UD - Undisturbed Sample Extruded in Field                                    
UL - Undisturbed Sample Extruded in Lab                                    
Designates consolidation test Performed SPT - Standard Penetration Test

ASSOCIATED TESTING LABORATORIES, INC.

3.50 Lean Clay (CL)

Legend: AG - Auger Cutting in Field
SS - Split Spoon Sample

1.05 3.50 Lean Clay (CL)

2.50 Lean Clay (CL)

1.75 Lean Clay (CL)

2.50 Lean Clay (CL)

1.10 3.50 Lean Clay (CL)

2.00 Lean Clay (CL)

2.50 Fat Clay (CH)

2.75 Lean Clay (CL)

2.50 Fat Clay (CH)

3.50 Fat Clay (CH)

2.50 Fat Clay (CH)

2.50 Fat Clay (CH)

2.00 Fat Clay (CH)

0.75 2.00 Fat Clay (CH)

0.95 2.50 Fat Clay (CH)

3.50 Fat Clay (CH)

2.50 Fat Clay (CH)

3.00 Fat Clay (CH)

3.50 Fat clay (CH)

Fat Clay (CH)

2.50 Fat Clay (CH)
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TABLE 3 ( cont'd )

B-61 1 0-2 UD 14 38 17 21 75

2 2-4 UD 16

3 4-6 UD 17 113

4 6-8 UD 22

5 8-10 UD 23

6 10-12 UD 28 65 21 44 98

7 12-14 UD 23 105

8 14-15 UD 16

B-62 1 0-2 UD 20 57 20 37 89

2 2-4 UD 23

3 4-6 UD 19

4 6-8 UD 17

5 8-10 UD 22 55 20 35

6 10-12 UD 25 101

B-63 1 0-2 UD 15

2 2-4 UD 19 104

3 4-6 UD 18 45 18 27 93

4 6-8 UD 18

5 8-10 UD 17

6 10-12 UD 20

7 12-14 UD 18

8 14-15 UD 18 41 17 24

UD - Undisturbed Sample Extruded in Field                                    
UL - Undisturbed Sample Extruded in Lab                                    

Fat Clay (CH)0.40 1.25

Designates consolidation test Performed SPT - Standard Penetration Test

3.00

ASSOCIATED TESTING LABORATORIES, INC.

3.50 Lean Clay (CL)

Legend: AG - Auger Cutting in Field
SS - Split Spoon Sample

Lean Clay (CL)

2.50 Lean Clay (CL)

2.00 Lean Clay (CL)

3.00 Lean Clay (CL)

0.65 2.00 Lean Clay (CL)

1.50 Lean Clay (CL)

2.00 Lean Clay (CL)

2.50 Fat Clay (CH)

0.70 2.00 Fat Clay (CH)

3.00 Fat Clay (CH)

3.50 Fat Clay (CH)

2.50 Fat Clay (CH)

2.75 Fat Clay (CH)

2.50 Fat Clay (CH)

2.00 Lean Clay with Sand (CL)

1.75 Fat Clay (CH)

0.80 2.00 Lean Clay with Sand (CL)

1.50 Lean Clay with Sand (CL)

Lean Clay with Sand (CL)

3.50 Lean Clay with Sand (CL)
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TABLE 3 ( cont'd )

B-64 1 0-2 UD 13

2 2-4 UD 12 33 16 17 64

3 4-6 UD 13

4 6-8 UD 20

5 8-10 UD 31

6 10-12 UD 22 36 17 19

7 12-13 UD 16 116

B-65 1 0-2 UD 29 67 21 46 98

2 2-4 UD 26

3 4-6 UD 23

4 6-8 UD 24

5 8-10 UD 29 60 20 40

6 10-12 UD 27 96

B-66 1 0-2 UD 14

2 2-4 UD 15 36 17 19 92

3 4-6 UD 17

4 6-8 UD 19

5 8-10 UD 20

6 10-12 UD 27 98

7 12-14 UD 18 23 15 8 86

8 14-16 UD 16 116

9 16-17 UD 16

UD - Undisturbed Sample Extruded in Field                                    
UL - Undisturbed Sample Extruded in Lab                                    

Lean Clay (CL)

Designates consolidation test Performed SPT - Standard Penetration Test

ASSOCIATED TESTING LABORATORIES, INC.

4.50 Lean Clay (CL)

Legend: AG - Auger Cutting in Field
SS - Split Spoon Sample

0.70 2.00

4.502.18 (0.72)

Lean Clay (CL)

2.00 Lean Clay (CL)

3.50 Lean Clay (CL)

2.50 Lean Clay (CL)

4.50 Lean Clay (CL)

4.00 Lean Clay (CL)

4.50 Lean Clay (CL)

4.00 Fat Clay (CH)

0.60 2.00 Fat Clay (CH)

1.75 Fat Clay (CH)

3.50 Fat Clay (CH)

1.75 Fat Clay (CH)

2.00 Fat Clay (CH)

0.45 1.50 Sandy Lean Clay (CL)

2.00 Sandy Lean Clay (CL)

2.00 Sandy Lean Clay (CL)

3.00 Sandy Lean Clay (CL)

2.50 Sandy Lean Clay (CL)

Sandy Lean Clay (CL)

3.00 Sandy Lean Clay (CL)
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TABLE 3 ( cont'd )

B-67 1 0-2 UD 14 31 16 15 75

2 2-4 UD 15

3 4-6 UD 15

4 6-8 UD 18

5 8-10 UD 18 48 18 30

6 10-12 UD 17 111

7 12-14 SS 27 21

B-68 1 0-2 UD 19 35 16 19 95

2 2-4 UD 19

3 4-6 UD 19

4 6-8 UD 20

5 8-10 UD 18 45 18 27

6 10-12 UD 21 104

B-69 1 0-2 UD 12 35 16 19 84

2 2-4 UD 12

3 4-6 UD 16

4 6-8 UD 19

5 8-10 UD 18 48 18 30

6 10-12 UD 18 110

7 12-14 SS 18 20 43

UD - Undisturbed Sample Extruded in Field                                    
UL - Undisturbed Sample Extruded in Lab                                    
Designates consolidation test Performed SPT - Standard Penetration Test

ASSOCIATED TESTING LABORATORIES, INC.

Legend: AG - Auger Cutting in Field
SS - Split Spoon Sample

0.60 2.00 Lean Clay (CL)

Silty Sand (SM)

3.00 Lean Clay (CL)

2.50 Lean Clay (CL)

4.00 Lean Clay (CL)

3.50 Lean Clay (CL)

2.00 Lean Clay (CL)

4.00 Lean Clay (CL)

0.95 2.50 Lean Clay (CL)

3.50 Lean Clay (CL)

4.00 Lean Clay (CL)

1.50 Lean Clay (CL)

3.00 Lean Clay (CL)

Silty Sand (SM)

2.00 Lean Clay with Sand (CL)

0.30 1.00 Lean Clay with Sand (CL)

4.00 Lean Clay with Sand (CL)

2.50 Lean Clay with Sand (CL)

Lean Clay with Sand (CL)

4.00 Lean Clay with Sand (CL)
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TABLE 3 ( cont'd )

B-70 1 0-2 UD 16

2 2-4 UD 17 37 17 20 83

3 4-6 UD 17

4 6-8 UD 17

5 8-10 UD 21

6 10-12 UD 22

7 12-14 UD 32 93 40 17 23

8 14-15 UD 26

B-71 1 0-2 UD 19

2 2-4 UD 20

3 4-6 UD 20 45 18 27 71

4 6-8 UD 16

5 8-10 UD 19 112

6 10-12 UD 18 36 17 19

7 12-13 UD 28 93

B-72 1 0-2 UD 15 32 16 16 59

2 2-4 UD 20

3 4-6 UD 18

4 6-8 UD 17

5 8-10 UD 23 62 21 41

6 10-12 UD 25 100

UD - Undisturbed Sample Extruded in Field                                    
UL - Undisturbed Sample Extruded in Lab                                    
Designates consolidation test Performed SPT - Standard Penetration Test

ASSOCIATED TESTING LABORATORIES, INC.

Legend: AG - Auger Cutting in Field
SS - Split Spoon Sample

0.45 1.50 Fat Clay with Sand (CH)

1.50 Sandy Lean Clay (CL) fill

2.00 Fat Clay with Sand (CH)

1.50 Sandy Lean Clay (CL) fill

1.00 Sandy Lean Clay (CL) fill

1.00 Lean Clay with Sand (CL)

2.00 Sandy Lean Clay (CL) fill

1.66 (0.43) 3.00 Lean Clay with Sand (CL)

1.50 Lean Clay with Sand (CL)

1.50 Lean Clay  with Sand (CL)

2.00 Lean Clay with Sand (CL)

2.50 Lean Clay w/sand ( Fill)

2.50 Lean Clay w/sand ( Fill)

1.00 Lean Clay with Sand (CL)

2.75 Lean Clay with Sand (CL)

3.50 Lean Clay with Sand (CL)

3.00 Lean Clay with Sand (CL)

3.50 Lean Clay with Sand (CL)

Lean Clay with Sand (CL)

2.50 Lean Clay with Sand (CL)
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0.35

0.75 2.00 Lean Clay with Sand (CL)
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TABLE 3 ( cont'd )

B-73 1 0-2 UD 19 34 16 18 70

2 2-4 UD 20

3 4-6 UD 18

4 6-8 UD 17

5 8-10 UD 18 51 19 32

6 10-12 UD 28 98

7 12-13 UD 22 104

UD - Undisturbed Sample Extruded in Field                                    
UL - Undisturbed Sample Extruded in Lab                                    
Designates consolidation test Performed SPT - Standard Penetration Test

ASSOCIATED TESTING LABORATORIES, INC.

Legend: AG - Auger Cutting in Field
SS - Split Spoon Sample

0.66(0.65) 2.00 Fat Clay with Sand (CH)

3.50 Fat Clay with Sand (CH)

0.95 2.50 Fat Clay with Sand (CH)

3.00 Lean Clay with Sand (CL)

2.50 Lean Clay with Sand (CL)

Lean Clay with Sand (CL)fill

2.50 Lean Clay with Sand (CL)fill
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APPENDIX 1 

PHOTOGRAPHS OF THE PROJECT SITE 

 



                                               PHOTOGRAPHS OF THE PROJECT SITE 

                                                         ATL PROJECT No.: G13-120 

WATER LINE REPLACEMENT IN INNER LOOP NORTH AREA  WBS No: S-000035-0182-3 

 

 

 

     Looking North On Eastman Street From Sylvester Road 

                                   Looking East On Link Road From Enid Street 



                                               PHOTOGRAPHS OF THE PROJECT SITE 

                                                         ATL PROJECT No.: G13-120 

WATER LINE REPLACEMENT IN INNER LOOP NORTH AREA  WBS No: S-000035-0182-3 

 

Looking West On Wynne Street From Fulton Street 

                                         Looking North On Arlington From East 23rd 



                                               PHOTOGRAPHS OF THE PROJECT SITE 

                                                         ATL PROJECT No.: G13-120 

WATER LINE REPLACEMENT IN INNER LOOP NORTH AREA  WBS No: S-000035-0182-3 

 

Looking West On Aurora Street From Gostic 

 

                                        Looking West On East 20th street From Oxford 

 



                                               PHOTOGRAPHS OF THE PROJECT SITE 

                                                         ATL PROJECT No.: G13-120 

WATER LINE REPLACEMENT IN INNER LOOP NORTH AREA  WBS No: S-000035-0182-3 

 

 

     Looking North at Enid Street Bridge at Little White Oak Bayou Crossing 

                    Looking West at Link Road Bridge at Little White Oak Bayou Crossing 



 

 
 

 

 

 

 

 

 

APPENDIX 2 

PIEZOMETER INSTALLATION REPORTS 















































 

 
 

 

 

  

 

 

 

APPENDIX 3 

BORING LOGS AND KEY TO LOG TERMS AND SYMBOLS 
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CH

CL

0

31

30

19
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48

100

2" Asphalt

4" Crushed stone gravel

Fat Clay (CH), stiff, high plasticity, dark gray

..with ferrous nodules below 2'

..with calcareous nodules below 6'

Lean Clay with Sand (CL), very stiff, high
plasticity, light gray and tan

..hard below 12'

25

18

21

20

24

16

16

2.0

2.0

1.5

2.0

2.0

4.0

4.5

PAGE  1  OF  1

HCFCD  G13-120.GPJ  HCFCD.GDT  6/27/13

BORING TYPE:

Key to Abbreviations:

Plastic
Limit

Water Observations:   Initial Water Level: Dry, After Drilling
Water Level: Dry
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Augered to 14', Hole Grouted after Drilling. Drilled By: Johnson and Sons , Logged

BY: PV,  Checked By: Jitu/John, QC/QA By: PST

1.0 2.0 3.0 4.0

PROJECT:

PI

53.93
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Water Level
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LOG OF BORING B-1

Auger

24 Hrs:

Eastman St.

After Drilling:

Associated Testing Laboratories, Inc.
3143 Yellowstone Blvd
Houston, Texas-77054
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Sample Key:
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Natural Moisture Content

and

Atterberg Limits

- SPT Data (Blows/Ft)
- Pocket Penetrometer (tsf)
- Torvane (psf)
- Unconfined Comp. Strength (tsf)
- Dry Density (pcf)

Moisture
Content
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MATERIAL DESCRIPTION P
A
S
S
IN
G
 #
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E
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Disturbed

P
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S
T
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Y
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N
D
E
XN (blows/ft)

P (tsf)

DD (pcf)

N
P
T
Qu

DD

UU (tsf)

Northing:  13862485.36
Easting:  3116290.33

Proposed Water Line Replacement in Inner Loop North Area Houston,TX
WBS No. S-000035-0182-3
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CH

0

32

37

19

20

51

57

120

2.5" Asphalt

3.75" Crushed shell

Fat Clay with Sand (CH), very stiff, high
plasticity, light gray and tan

..with calcareous nodules below 2'

..with ferrous nodules below 4'
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17
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3.0

2.5
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2.5

3.75

4.0

3.25
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BORING TYPE:

Key to Abbreviations:

Plastic
Limit

Water Observations:   Initial Water Level: Dry, After Drilling
Water Level: Dry
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Augered to 13', Hole Grouted after Drilling. Drilled By: Johnson and Sons , Logged

BY: PV,  Checked By: Jitu/John, QC/QA By: PST

1.0 2.0 3.0 4.0

PROJECT:

PI

55.36

USC

SPT Shelby Tube

Water Level

L
IQ
U
ID
 L
IM
IT

LL20 40 60 80 M
O
IS
T
U
R
E
 C
O
N
T
E
N
T
 (
%
)

LOG OF BORING B-2

Auger

24 Hrs:

E.28th St.

After Drilling:

Associated Testing Laboratories, Inc.
3143 Yellowstone Blvd
Houston, Texas-77054

DATE

SURFACE ELEVATION

Sample Key:

B
L
O
W
  
C
O
U
N
T

(N
, 
B
lo
w
s
/F
o
o
t)

P
O
C
K
E
T

P
E
N
E
T
R
O
M
E
T
E
R
(P
,t
s
f)

90 100 110 120

LOCATION

PROJECT NO.:

1.0 2.0 3.0 4.0

Intial:

C
O
N
F
IN
IN
G

P
R
E
S
S
U
R
E
 (
p
s
i)

0

5

10

Liquid
Limit

ATTERBERG

LIMITS(%)

P
L
A
S
T
IC
 L
IM
IT

PLU
N
D
R
A
IN
E
D
 S
H
E
A
R

S
T
R
E
N
G
T
H
 (
ts
f)

Natural Moisture Content

and

Atterberg Limits

- SPT Data (Blows/Ft)
- Pocket Penetrometer (tsf)
- Torvane (psf)
- Unconfined Comp. Strength (tsf)
- Dry Density (pcf)

Moisture
Content

W
A
T
E
R
 L
E
V
E
L

20 40 60 80

MATERIAL DESCRIPTION P
A
S
S
IN
G
 #
2
0
0
 S
IE
V
E
 (
%
)

D
R
Y
 D
E
N
S
IT
Y
 (
p
c
f)

Notes:

D
E
P
T
H
 (
ft
.)

Disturbed

P
L
A
S
T
IC
IT
Y
 I
N
D
E
XN (blows/ft)

P (tsf)

DD (pcf)

N
P
T
Qu

DD

UU (tsf)

Northing:  13862127.39
Easting:  3115942.36

Proposed Water Line Replacement in Inner Loop North Area Houston,TX
WBS No. S-000035-0182-3
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CL

CH

0

10

24

35

18

19

42

54

100

113

2" Asphalt

Lean Clay with Sand (CL), stiff, high
plasticity, light gray and tan

..with sand seam below 2'

..very stiff with calcareous nodules
below 4'

Fat Clay with Sand (CH), stiff, high
plasticity, reddish brown

..very stiff, light gray and tan below 10'

19

19

16

21

27

18

17

18

25

1.5

2.0

2.75

2.75

2.5

3.75

3.5

4.0

4.0

PAGE  1  OF  1

HCFCD  G13-120.GPJ  HCFCD.GDT  6/27/13

BORING TYPE:

Key to Abbreviations:

Plastic
Limit

Water Observations:   Initial  Water Level: Dry, After Drilling
Water Level: Dry, 24 hrs Water Level: Dry, 7 days Water Level:
13', 30 days Water Level: 8'

F
A
IL
U
R
E
 S
T
R
A
IN
 (
%
)

3/6/2013

G13-120

S
A
M
P
L
E
S

E
S
T
IM
A
T
E
D
 A
N
G
L
E
 O
F

IN
T
E
R
N
A
L
 F
R
IC
T
IO
N
 (
°)
,

O
T
H
E
R
 T
E
S
T
S
 &
 R
E
M
A
R
K
S

Augered to 17'; PZ water level: Dry (3/06/2013);  PZ water level: 13' (3/14/2013);

PZ water level: 8' (4/10/2013) Drilled By: Van & Sons, Logged BY: PV,  Checked

By: Jitu/John, QC/QA By: PST

1.0 2.0 3.0 4.0

PROJECT:

PI

55.09

USC

SPT Shelby Tube

Water Level

L
IQ
U
ID
 L
IM
IT

LL20 40 60 80 M
O
IS
T
U
R
E
 C
O
N
T
E
N
T
 (
%
)

LOG OF BORING B-3 (PZ-1)

Auger

24 Hrs:

Eastman St.

After Drilling:

Associated Testing Laboratories, Inc.
3143 Yellowstone Blvd
Houston, Texas-77054

DATE

SURFACE ELEVATION

Sample Key:

B
L
O
W
  
C
O
U
N
T

(N
, 
B
lo
w
s
/F
o
o
t)

P
O
C
K
E
T

P
E
N
E
T
R
O
M
E
T
E
R
(P
,t
s
f)

90 100 110 120

LOCATION

PROJECT NO.:

1.0 2.0 3.0 4.0

Intial:

C
O
N
F
IN
IN
G

P
R
E
S
S
U
R
E
 (
p
s
i)

0

5

10

15

Liquid
Limit

ATTERBERG

LIMITS(%)

P
L
A
S
T
IC
 L
IM
IT

PLU
N
D
R
A
IN
E
D
 S
H
E
A
R

S
T
R
E
N
G
T
H
 (
ts
f)

Natural Moisture Content

and

Atterberg Limits

- SPT Data (Blows/Ft)
- Pocket Penetrometer (tsf)
- Torvane (psf)
- Unconfined Comp. Strength (tsf)
- Dry Density (pcf)

Moisture
Content

W
A
T
E
R
 L
E
V
E
L

20 40 60 80

MATERIAL DESCRIPTION P
A
S
S
IN
G
 #
2
0
0
 S
IE
V
E
 (
%
)

D
R
Y
 D
E
N
S
IT
Y
 (
p
c
f)

Notes:

D
E
P
T
H
 (
ft
.)

Disturbed

P
L
A
S
T
IC
IT
Y
 I
N
D
E
XN (blows/ft)

P (tsf)

DD (pcf)

N
P
T
Qu

DD

UU (tsf)

Northing:  13861820.48
Easting:  3116325.5

Proposed Water Line Replacement in Inner Loop North Area Houston,TX
WBS No. S-000035-0182-3
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CL

CL

0

0

24

23

17

17

41

40

106

113

4" Asphalt

10" Shell

Lean Clay with Sand (CL), stiff, high
plasticity, light gray and tan ( Fill 9 feet )
..with calcareous nodules below 2'

Lean Clay with Sand (CL), stiff, high
plasticity, light gray and tan

..very stiff with ferrous nodules below 10'

16

17

19

18

19

17

17

18

1.5

1.5

2.0

1.5

2.0

3.5

4.0

3.5

PAGE  1  OF  1

HCFCD  G13-120.GPJ  HCFCD.GDT  6/27/13

BORING TYPE:

Key to Abbreviations:

Plastic
Limit

Water Observations:   Initial Water Level: Dry, After Drilling
Water Level: Dry

F
A
IL
U
R
E
 S
T
R
A
IN
 (
%
)

3/26/2013

G13-120

S
A
M
P
L
E
S

E
S
T
IM
A
T
E
D
 A
N
G
L
E
 O
F

IN
T
E
R
N
A
L
 F
R
IC
T
IO
N
 (
°)
,

O
T
H
E
R
 T
E
S
T
S
 &
 R
E
M
A
R
K
S

Augered to 15', Hole Grouted after Drilling. Drilled By: Johnson and Sons , Logged

BY: PV,  Checked By: Jitu/John, QC/QA By: PST

1.0 2.0 3.0 4.0

PROJECT:

PI

54.00

USC

SPT Shelby Tube

Water Level

L
IQ
U
ID
 L
IM
IT

LL20 40 60 80 M
O
IS
T
U
R
E
 C
O
N
T
E
N
T
 (
%
)

LOG OF BORING B-4

Auger

24 Hrs:

Angeline St.

After Drilling:

Associated Testing Laboratories, Inc.
3143 Yellowstone Blvd
Houston, Texas-77054

DATE

SURFACE ELEVATION

Sample Key:

B
L
O
W
  
C
O
U
N
T

(N
, 
B
lo
w
s
/F
o
o
t)

P
O
C
K
E
T

P
E
N
E
T
R
O
M
E
T
E
R
(P
,t
s
f)

90 100 110 120

LOCATION

PROJECT NO.:

1.0 2.0 3.0 4.0

Intial:

C
O
N
F
IN
IN
G

P
R
E
S
S
U
R
E
 (
p
s
i)

0

5

10

15

Liquid
Limit

ATTERBERG

LIMITS(%)

P
L
A
S
T
IC
 L
IM
IT

PLU
N
D
R
A
IN
E
D
 S
H
E
A
R

S
T
R
E
N
G
T
H
 (
ts
f)

Natural Moisture Content

and

Atterberg Limits

- SPT Data (Blows/Ft)
- Pocket Penetrometer (tsf)
- Torvane (psf)
- Unconfined Comp. Strength (tsf)
- Dry Density (pcf)

Moisture
Content

W
A
T
E
R
 L
E
V
E
L

20 40 60 80

MATERIAL DESCRIPTION P
A
S
S
IN
G
 #
2
0
0
 S
IE
V
E
 (
%
)

D
R
Y
 D
E
N
S
IT
Y
 (
p
c
f)

Notes:

D
E
P
T
H
 (
ft
.)

Disturbed

P
L
A
S
T
IC
IT
Y
 I
N
D
E
XN (blows/ft)

P (tsf)

DD (pcf)

N
P
T
Qu

DD

UU (tsf)

Northing:  13861806.34
Easting:  3117333.03

Proposed Water Line Replacement in Inner Loop North Area Houston,TX
WBS No. S-000035-0182-3
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CH

CL

0

34

29

19

18

53

47

116

2.5" Asphalt

7" Crushed shell

Fat Clay with Sand (CH), stiff, high
plasticity, light gray and tan

..with ferrous nodules below 2'

..very stiff with calcareous nodules
below 4'

Lean Clay with Sand (CL), very stiff, high
plasticity, light gray and tan

..hard with ferrous nodules below 12'

19

18

21

21

23

17

16

1.75

1.75

2.5

2.5

2.5

3.5

4.5

PAGE  1  OF  1

HCFCD  G13-120.GPJ  HCFCD.GDT  6/27/13

BORING TYPE:

Key to Abbreviations:

Plastic
Limit

Water Observations:   Initial Water Level: Dry, After Drilling
Water Level: Dry

F
A
IL
U
R
E
 S
T
R
A
IN
 (
%
)

3/5/2013

G13-120

S
A
M
P
L
E
S

E
S
T
IM
A
T
E
D
 A
N
G
L
E
 O
F

IN
T
E
R
N
A
L
 F
R
IC
T
IO
N
 (
°)
,

O
T
H
E
R
 T
E
S
T
S
 &
 R
E
M
A
R
K
S

Augered to 14', Hole Grouted after Drilling. Drilled By: Johnson and Sons , Logged

BY: PV,  Checked By: Jitu/John, QC/QA By: PST

1.0 2.0 3.0 4.0

PROJECT:

PI

53.60

USC

SPT Shelby Tube

Water Level

L
IQ
U
ID
 L
IM
IT

LL20 40 60 80 M
O
IS
T
U
R
E
 C
O
N
T
E
N
T
 (
%
)

LOG OF BORING B-5

Auger

24 Hrs:

Samuel St.

After Drilling:

Associated Testing Laboratories, Inc.
3143 Yellowstone Blvd
Houston, Texas-77054

DATE

SURFACE ELEVATION

Sample Key:

B
L
O
W
  
C
O
U
N
T

(N
, 
B
lo
w
s
/F
o
o
t)

P
O
C
K
E
T

P
E
N
E
T
R
O
M
E
T
E
R
(P
,t
s
f)

90 100 110 120

LOCATION

PROJECT NO.:

1.0 2.0 3.0 4.0

Intial:

C
O
N
F
IN
IN
G

P
R
E
S
S
U
R
E
 (
p
s
i)

0

5

10

Liquid
Limit

ATTERBERG

LIMITS(%)

P
L
A
S
T
IC
 L
IM
IT

PLU
N
D
R
A
IN
E
D
 S
H
E
A
R

S
T
R
E
N
G
T
H
 (
ts
f)

Natural Moisture Content

and

Atterberg Limits

- SPT Data (Blows/Ft)
- Pocket Penetrometer (tsf)
- Torvane (psf)
- Unconfined Comp. Strength (tsf)
- Dry Density (pcf)

Moisture
Content

W
A
T
E
R
 L
E
V
E
L

20 40 60 80

MATERIAL DESCRIPTION P
A
S
S
IN
G
 #
2
0
0
 S
IE
V
E
 (
%
)

D
R
Y
 D
E
N
S
IT
Y
 (
p
c
f)

Notes:

D
E
P
T
H
 (
ft
.)

Disturbed

P
L
A
S
T
IC
IT
Y
 I
N
D
E
XN (blows/ft)

P (tsf)

DD (pcf)

N
P
T
Qu

DD

UU (tsf)

Northing:  13861444.87
Easting:  3117144.04

Proposed Water Line Replacement in Inner Loop North Area Houston,TX
WBS No. S-000035-0182-3
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CH
0

31

34

19

19

50

53

104

5" Asphalt

3" Crushed gravel

Fat Clay with Sand (CH), stiff, high
plasticity, light gray and tan

..with calcareous nodules below 2'

..with ferrous nodules below 4'

..very stiff below 12'

..hard below 14'

20

18

19

20

22

23

17

15

1.5

2.0

1.75

1.5

2.5

1.5

3.0

4.5
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HCFCD  G13-120.GPJ  HCFCD.GDT  6/27/13

BORING TYPE:

Key to Abbreviations:

Plastic
Limit

Water Observations:   Initial Water Level: Dry, After Drilling
Water Level: Dry

F
A
IL
U
R
E
 S
T
R
A
IN
 (
%
)

3/5/2013

G13-120

S
A
M
P
L
E
S

E
S
T
IM
A
T
E
D
 A
N
G
L
E
 O
F

IN
T
E
R
N
A
L
 F
R
IC
T
IO
N
 (
°)
,

O
T
H
E
R
 T
E
S
T
S
 &
 R
E
M
A
R
K
S

Augered to 15', Hole Grouted after Drilling. Drilled By: Johnson and Sons , Logged

BY: PV,  Checked By: Jitu/John, QC/QA By: PST

1.0 2.0 3.0 4.0

PROJECT:

PI

55.72

USC

SPT Shelby Tube

Water Level

L
IQ
U
ID
 L
IM
IT

LL20 40 60 80 M
O
IS
T
U
R
E
 C
O
N
T
E
N
T
 (
%
)

LOG OF BORING B-6

Auger

24 Hrs:

Service St.

After Drilling:

Associated Testing Laboratories, Inc.
3143 Yellowstone Blvd
Houston, Texas-77054

DATE

SURFACE ELEVATION

Sample Key:

B
L
O
W
  
C
O
U
N
T

(N
, 
B
lo
w
s
/F
o
o
t)

P
O
C
K
E
T

P
E
N
E
T
R
O
M
E
T
E
R
(P
,t
s
f)

90 100 110 120

LOCATION

PROJECT NO.:

1.0 2.0 3.0 4.0

Intial:

C
O
N
F
IN
IN
G

P
R
E
S
S
U
R
E
 (
p
s
i)

0

5

10

15

Liquid
Limit

ATTERBERG

LIMITS(%)

P
L
A
S
T
IC
 L
IM
IT

PLU
N
D
R
A
IN
E
D
 S
H
E
A
R

S
T
R
E
N
G
T
H
 (
ts
f)

Natural Moisture Content

and

Atterberg Limits

- SPT Data (Blows/Ft)
- Pocket Penetrometer (tsf)
- Torvane (psf)
- Unconfined Comp. Strength (tsf)
- Dry Density (pcf)

Moisture
Content

W
A
T
E
R
 L
E
V
E
L

20 40 60 80

MATERIAL DESCRIPTION P
A
S
S
IN
G
 #
2
0
0
 S
IE
V
E
 (
%
)

D
R
Y
 D
E
N
S
IT
Y
 (
p
c
f)

Notes:

D
E
P
T
H
 (
ft
.)

Disturbed

P
L
A
S
T
IC
IT
Y
 I
N
D
E
XN (blows/ft)

P (tsf)

DD (pcf)

N
P
T
Qu

DD

UU (tsf)

Northing:  13861108.29
Easting:  3116028.07

Proposed Water Line Replacement in Inner Loop North Area Houston,TX
WBS No. S-000035-0182-3
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CL

CH
0

15

36

16

20

31

56

97

3" Asphalt

6" Crushed stone

Lean Clay with Sand (CL), stiff, medium
plasticity, light gray and tan

..with calcareous nodules below 4'

..with ferrous nodules below 6'

Fat Clay with Sand (CH), stiff, high
plasticity, light gray and tan

..firm with calcareous nodules below 10'

17

15

18

17

20

29

19

1.5

1.5

1.5

2.0

2.0

1.5

1.0
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HCFCD  G13-120.GPJ  HCFCD.GDT  6/27/13

BORING TYPE:

Key to Abbreviations:

Plastic
Limit

Water Observations:   Initial Water Level: Dry, After Drilling
Water Level: Dry

F
A
IL
U
R
E
 S
T
R
A
IN
 (
%
)

3/5/2013

G13-120

S
A
M
P
L
E
S

E
S
T
IM
A
T
E
D
 A
N
G
L
E
 O
F

IN
T
E
R
N
A
L
 F
R
IC
T
IO
N
 (
°)
,

O
T
H
E
R
 T
E
S
T
S
 &
 R
E
M
A
R
K
S

Augered to 13', Hole Grouted after Drilling. Drilled By: Johnson and Sons , Logged

BY: PV,  Checked By: Jitu/John, QC/QA By: PST

1.0 2.0 3.0 4.0

PROJECT:

PI

56.54

USC

SPT Shelby Tube

Water Level

L
IQ
U
ID
 L
IM
IT

LL20 40 60 80 M
O
IS
T
U
R
E
 C
O
N
T
E
N
T
 (
%
)

LOG OF BORING B-7

Auger

24 Hrs:

Eastman St.

After Drilling:

Associated Testing Laboratories, Inc.
3143 Yellowstone Blvd
Houston, Texas-77054

DATE

SURFACE ELEVATION

Sample Key:

B
L
O
W
  
C
O
U
N
T

(N
, 
B
lo
w
s
/F
o
o
t)

P
O
C
K
E
T

P
E
N
E
T
R
O
M
E
T
E
R
(P
,t
s
f)

90 100 110 120

LOCATION

PROJECT NO.:

1.0 2.0 3.0 4.0

Intial:

C
O
N
F
IN
IN
G

P
R
E
S
S
U
R
E
 (
p
s
i)

0

5

10

Liquid
Limit

ATTERBERG

LIMITS(%)

P
L
A
S
T
IC
 L
IM
IT

PLU
N
D
R
A
IN
E
D
 S
H
E
A
R

S
T
R
E
N
G
T
H
 (
ts
f)

Natural Moisture Content

and

Atterberg Limits

- SPT Data (Blows/Ft)
- Pocket Penetrometer (tsf)
- Torvane (psf)
- Unconfined Comp. Strength (tsf)
- Dry Density (pcf)

Moisture
Content

W
A
T
E
R
 L
E
V
E
L

20 40 60 80

MATERIAL DESCRIPTION P
A
S
S
IN
G
 #
2
0
0
 S
IE
V
E
 (
%
)

D
R
Y
 D
E
N
S
IT
Y
 (
p
c
f)

Notes:

D
E
P
T
H
 (
ft
.)

Disturbed

P
L
A
S
T
IC
IT
Y
 I
N
D
E
XN (blows/ft)

P (tsf)

DD (pcf)

N
P
T
Qu

DD

UU (tsf)

Northing:  13860819
Easting:  3116348.12

Proposed Water Line Replacement in Inner Loop North Area Houston,TX
WBS No. S-000035-0182-3



83

CL

CH

0

24

35

18

19

42

54

119

3" Asphalt

8" Crushed stone

Lean Clay with Sand (CL), stiff, high
plasticity, light gray and tan

..with ferrous nodules below 2'

..with calcareous nodules below 4'

Fat Clay with Sand (CH), stiff, high
plasticity, light gray and tan

..very stiff below 12'

18

19

18

19

18

16

20

2.0

1.5

1.5

2.0

2.0

2.5

3.0
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HCFCD  G13-120.GPJ  HCFCD.GDT  6/27/13

BORING TYPE:

Key to Abbreviations:

Plastic
Limit

Water Observations:   Initial Water Level: Dry, After Drilling
Water Level: Dry

F
A
IL
U
R
E
 S
T
R
A
IN
 (
%
)

3/5/2013

G13-120

S
A
M
P
L
E
S

E
S
T
IM
A
T
E
D
 A
N
G
L
E
 O
F

IN
T
E
R
N
A
L
 F
R
IC
T
IO
N
 (
°)
,

O
T
H
E
R
 T
E
S
T
S
 &
 R
E
M
A
R
K
S

Augered to 14', Hole Grouted after Drilling. Drilled By: Johnson and Sons , Logged

BY: PV,  Checked By: Jitu/John, QC/QA By: PST

1.0 2.0 3.0 4.0

PROJECT:

PI

55.55

USC

SPT Shelby Tube

Water Level

L
IQ
U
ID
 L
IM
IT

LL20 40 60 80 M
O
IS
T
U
R
E
 C
O
N
T
E
N
T
 (
%
)

LOG OF BORING B-8

Auger

24 Hrs:

Service St.

After Drilling:

Associated Testing Laboratories, Inc.
3143 Yellowstone Blvd
Houston, Texas-77054

DATE

SURFACE ELEVATION

Sample Key:

B
L
O
W
  
C
O
U
N
T

(N
, 
B
lo
w
s
/F
o
o
t)

P
O
C
K
E
T

P
E
N
E
T
R
O
M
E
T
E
R
(P
,t
s
f)

90 100 110 120

LOCATION

PROJECT NO.:

1.0 2.0 3.0 4.0

Intial:

C
O
N
F
IN
IN
G

P
R
E
S
S
U
R
E
 (
p
s
i)

0

5

10

Liquid
Limit

ATTERBERG

LIMITS(%)

P
L
A
S
T
IC
 L
IM
IT

PLU
N
D
R
A
IN
E
D
 S
H
E
A
R

S
T
R
E
N
G
T
H
 (
ts
f)

Natural Moisture Content

and

Atterberg Limits

- SPT Data (Blows/Ft)
- Pocket Penetrometer (tsf)
- Torvane (psf)
- Unconfined Comp. Strength (tsf)
- Dry Density (pcf)

Moisture
Content

W
A
T
E
R
 L
E
V
E
L

20 40 60 80

MATERIAL DESCRIPTION P
A
S
S
IN
G
 #
2
0
0
 S
IE
V
E
 (
%
)

D
R
Y
 D
E
N
S
IT
Y
 (
p
c
f)

Notes:

D
E
P
T
H
 (
ft
.)

Disturbed

P
L
A
S
T
IC
IT
Y
 I
N
D
E
XN (blows/ft)

P (tsf)

DD (pcf)

N
P
T
Qu

DD

UU (tsf)

Northing:  13861069.85
Easting:  3116793.75

Proposed Water Line Replacement in Inner Loop North Area Houston,TX
WBS No. S-000035-0182-3



78

85

CL

0

9

30

25

18

18

48

43

121

118

20" Lime stabilized shell

Lean Clay with Sand (CL), stiff, high
plasticity, light gray and tan
..very stiff below 2'

..with calcareous nodules below 4'

..hard below 6'

..with ferrous nodules below 8'

..very stiff below 16'

16
19

15

12

13

13

14

22

17

2.0
3.75

2.75

4.5

4.5

4.5

4.5

4.5

4.0
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HCFCD  G13-120.GPJ  HCFCD.GDT  6/27/13

BORING TYPE:

Key to Abbreviations:

Plastic
Limit

Water Observations:   Initial Water Level: Dry, After Drilling
Water Level: Dry

F
A
IL
U
R
E
 S
T
R
A
IN
 (
%
)

3/6/2013

G13-120

S
A
M
P
L
E
S

E
S
T
IM
A
T
E
D
 A
N
G
L
E
 O
F

IN
T
E
R
N
A
L
 F
R
IC
T
IO
N
 (
°)
,

O
T
H
E
R
 T
E
S
T
S
 &
 R
E
M
A
R
K
S

Augered to 17', Hole Grouted after Drilling. Drilled By: Johnson and Sons , Logged

BY: PV,  Checked By: Jitu/John, QC/QA By: PST

1.0 2.0 3.0 4.0

PROJECT:

PI

51.21

USC

SPT Shelby Tube

Water Level

L
IQ
U
ID
 L
IM
IT

LL20 40 60 80 M
O
IS
T
U
R
E
 C
O
N
T
E
N
T
 (
%
)

LOG OF BORING B-9

Auger

24 Hrs:

Walton St.

After Drilling:

Associated Testing Laboratories, Inc.
3143 Yellowstone Blvd
Houston, Texas-77054

DATE

SURFACE ELEVATION

Sample Key:

B
L
O
W
  
C
O
U
N
T

(N
, 
B
lo
w
s
/F
o
o
t)

P
O
C
K
E
T

P
E
N
E
T
R
O
M
E
T
E
R
(P
,t
s
f)

90 100 110 120

LOCATION

PROJECT NO.:

1.0 2.0 3.0 4.0

Intial:

C
O
N
F
IN
IN
G

P
R
E
S
S
U
R
E
 (
p
s
i)

0

5

10

15

Liquid
Limit

ATTERBERG

LIMITS(%)

P
L
A
S
T
IC
 L
IM
IT

PLU
N
D
R
A
IN
E
D
 S
H
E
A
R

S
T
R
E
N
G
T
H
 (
ts
f)

Natural Moisture Content

and

Atterberg Limits

- SPT Data (Blows/Ft)
- Pocket Penetrometer (tsf)
- Torvane (psf)
- Unconfined Comp. Strength (tsf)
- Dry Density (pcf)

Moisture
Content

W
A
T
E
R
 L
E
V
E
L

20 40 60 80

MATERIAL DESCRIPTION P
A
S
S
IN
G
 #
2
0
0
 S
IE
V
E
 (
%
)

D
R
Y
 D
E
N
S
IT
Y
 (
p
c
f)

Notes:

D
E
P
T
H
 (
ft
.)

Disturbed

P
L
A
S
T
IC
IT
Y
 I
N
D
E
XN (blows/ft)

P (tsf)

DD (pcf)

N
P
T
Qu

DD

UU (tsf)

Northing:  13862101.77
Easting:  3117793.96

Proposed Water Line Replacement in Inner Loop North Area Houston,TX
WBS No. S-000035-0182-3



75

95

CL

CH

0

0

17

35

16

19

33

54

117

116

5.75" Concrete

7" Lime stabilized with shell

Lean Clay with Sand (CL), very stiff,
medium plasticity, light gray and tan
..stiff with calcareous nodules below 2'

..very stiff with ferrous nodules below 4'

..hard below 12'

Fat Clay (CH), very stiff, high plasticity, light
gray and tan with calcareous nodules

15

13

11

12

21

16

17

19

17

3.0

2.0

3.25

4.0

3.5

3.5

4.5

4.5

4.0
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HCFCD  G13-120.GPJ  HCFCD.GDT  6/27/13

BORING TYPE:

Key to Abbreviations:

Plastic
Limit

Water Observations:   Initial Water Level: Dry, After Drilling
Water Level: Dry

F
A
IL
U
R
E
 S
T
R
A
IN
 (
%
)

3/26/2013

G13-120

S
A
M
P
L
E
S

E
S
T
IM
A
T
E
D
 A
N
G
L
E
 O
F

IN
T
E
R
N
A
L
 F
R
IC
T
IO
N
 (
°)
,

O
T
H
E
R
 T
E
S
T
S
 &
 R
E
M
A
R
K
S

Augered to 18', Hole Grouted after Drilling. Drilled By: Johnson and Sons , Logged

BY: PV,  Checked By: Jitu/John, QC/QA By: PST

1.0 2.0 3.0 4.0

PROJECT:

PI

52.79

USC

SPT Shelby Tube

Water Level

L
IQ
U
ID
 L
IM
IT

LL20 40 60 80 M
O
IS
T
U
R
E
 C
O
N
T
E
N
T
 (
%
)

LOG OF BORING B-10

Auger

24 Hrs:

Enid St.

After Drilling:

Associated Testing Laboratories, Inc.
3143 Yellowstone Blvd
Houston, Texas-77054

DATE

SURFACE ELEVATION

Sample Key:

B
L
O
W
  
C
O
U
N
T

(N
, 
B
lo
w
s
/F
o
o
t)

P
O
C
K
E
T

P
E
N
E
T
R
O
M
E
T
E
R
(P
,t
s
f)

90 100 110 120

LOCATION

PROJECT NO.:

1.0 2.0 3.0 4.0

Intial:

C
O
N
F
IN
IN
G

P
R
E
S
S
U
R
E
 (
p
s
i)

0

5

10

15

Liquid
Limit

ATTERBERG

LIMITS(%)

P
L
A
S
T
IC
 L
IM
IT

PLU
N
D
R
A
IN
E
D
 S
H
E
A
R

S
T
R
E
N
G
T
H
 (
ts
f)

Natural Moisture Content

and

Atterberg Limits

- SPT Data (Blows/Ft)
- Pocket Penetrometer (tsf)
- Torvane (psf)
- Unconfined Comp. Strength (tsf)
- Dry Density (pcf)

Moisture
Content

W
A
T
E
R
 L
E
V
E
L

20 40 60 80

MATERIAL DESCRIPTION P
A
S
S
IN
G
 #
2
0
0
 S
IE
V
E
 (
%
)

D
R
Y
 D
E
N
S
IT
Y
 (
p
c
f)

Notes:

D
E
P
T
H
 (
ft
.)

Disturbed

P
L
A
S
T
IC
IT
Y
 I
N
D
E
XN (blows/ft)

P (tsf)

DD (pcf)

N
P
T
Qu

DD

UU (tsf)

Northing:  13861746.13
Easting:  3118142.8

Proposed Water Line Replacement in Inner Loop North Area Houston,TX
WBS No. S-000035-0182-3



73

CL

0

25

28

18

18

43

46

114

5" Asphalt

3" Crushed stone

Lean Clay with Sand (CL), hard, high
plasticity, light gray and tan

..very stiff below 4'

..with ferrous nodules below 6'

10

12

16

16

16

17

16

4.5

4.5

3.0

4.0

3.5

4.0

2.75
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HCFCD  G13-120.GPJ  HCFCD.GDT  6/27/13

BORING TYPE:

Key to Abbreviations:

Plastic
Limit

Water Observations:   Initial Water Level: Dry, After Drilling
Water Level: Dry

F
A
IL
U
R
E
 S
T
R
A
IN
 (
%
)

3/5/2013

G13-120

S
A
M
P
L
E
S

E
S
T
IM
A
T
E
D
 A
N
G
L
E
 O
F

IN
T
E
R
N
A
L
 F
R
IC
T
IO
N
 (
°)
,

O
T
H
E
R
 T
E
S
T
S
 &
 R
E
M
A
R
K
S

Augered to 14', Hole Grouted after Drilling. Drilled By: Johnson and Sons , Logged

BY: PV,  Checked By: Jitu/John, QC/QA By: PST

1.0 2.0 3.0 4.0

PROJECT:

PI

52.61

USC

SPT Shelby Tube

Water Level

L
IQ
U
ID
 L
IM
IT

LL20 40 60 80 M
O
IS
T
U
R
E
 C
O
N
T
E
N
T
 (
%
)

LOG OF BORING B-11

Auger

24 Hrs:

Tabor St.

After Drilling:

Associated Testing Laboratories, Inc.
3143 Yellowstone Blvd
Houston, Texas-77054

DATE

SURFACE ELEVATION

Sample Key:

B
L
O
W
  
C
O
U
N
T

(N
, 
B
lo
w
s
/F
o
o
t)

P
O
C
K
E
T

P
E
N
E
T
R
O
M
E
T
E
R
(P
,t
s
f)

90 100 110 120

LOCATION

PROJECT NO.:

1.0 2.0 3.0 4.0

Intial:

C
O
N
F
IN
IN
G

P
R
E
S
S
U
R
E
 (
p
s
i)

0

5

10

Liquid
Limit

ATTERBERG

LIMITS(%)

P
L
A
S
T
IC
 L
IM
IT

PLU
N
D
R
A
IN
E
D
 S
H
E
A
R

S
T
R
E
N
G
T
H
 (
ts
f)

Natural Moisture Content

and

Atterberg Limits

- SPT Data (Blows/Ft)
- Pocket Penetrometer (tsf)
- Torvane (psf)
- Unconfined Comp. Strength (tsf)
- Dry Density (pcf)

Moisture
Content

W
A
T
E
R
 L
E
V
E
L

20 40 60 80

MATERIAL DESCRIPTION P
A
S
S
IN
G
 #
2
0
0
 S
IE
V
E
 (
%
)

D
R
Y
 D
E
N
S
IT
Y
 (
p
c
f)

Notes:

D
E
P
T
H
 (
ft
.)

Disturbed

P
L
A
S
T
IC
IT
Y
 I
N
D
E
XN (blows/ft)

P (tsf)

DD (pcf)

N
P
T
Qu

DD

UU (tsf)

Northing:  13861310.78
Easting:  3117570.4

Proposed Water Line Replacement in Inner Loop North Area Houston,TX
WBS No. S-000035-0182-3



79

CL

CH

0

22

51

17

23

39

74

112

3" Asphalt

8" Crushed gravel base

Lean Clay with Sand (CL), stiff, high
plasticity, light gray and tan

..with calcareous nodules below 2'

..with ferrous nodules below 4'

..very stiff below 8'

Fat Clay with Sand (CH), very stiff, very high
plasticity, light gray and tan

..hard with ferrous nodules below 12'

17

17

15

16

19

24

15

17

2.0

1.75

2.0

2.0

3.5

2.75

4.5

4.5
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HCFCD  G13-120.GPJ  HCFCD.GDT  6/27/13

BORING TYPE:

Key to Abbreviations:

Plastic
Limit

Water Observations:   Initial Water Level: Dry, After Drilling
Water Level: Dry

F
A
IL
U
R
E
 S
T
R
A
IN
 (
%
)

3/5/2013

G13-120

S
A
M
P
L
E
S

E
S
T
IM
A
T
E
D
 A
N
G
L
E
 O
F

IN
T
E
R
N
A
L
 F
R
IC
T
IO
N
 (
°)
,

O
T
H
E
R
 T
E
S
T
S
 &
 R
E
M
A
R
K
S

Augered to 15', Hole Grouted after Drilling. Drilled By: Johnson and Sons , Logged

BY: PV,  Checked By: Jitu/John, QC/QA By: PST

1.0 2.0 3.0 4.0

PROJECT:

PI

52.76

USC

SPT Shelby Tube

Water Level

L
IQ
U
ID
 L
IM
IT

LL20 40 60 80 M
O
IS
T
U
R
E
 C
O
N
T
E
N
T
 (
%
)

LOG OF BORING B-12

Auger

24 Hrs:

Enid St.

After Drilling:

Associated Testing Laboratories, Inc.
3143 Yellowstone Blvd
Houston, Texas-77054

DATE

SURFACE ELEVATION

Sample Key:

B
L
O
W
  
C
O
U
N
T

(N
, 
B
lo
w
s
/F
o
o
t)

P
O
C
K
E
T

P
E
N
E
T
R
O
M
E
T
E
R
(P
,t
s
f)

90 100 110 120

LOCATION

PROJECT NO.:

1.0 2.0 3.0 4.0

Intial:

C
O
N
F
IN
IN
G

P
R
E
S
S
U
R
E
 (
p
s
i)

0

5

10

15

Liquid
Limit

ATTERBERG

LIMITS(%)

P
L
A
S
T
IC
 L
IM
IT

PLU
N
D
R
A
IN
E
D
 S
H
E
A
R

S
T
R
E
N
G
T
H
 (
ts
f)

Natural Moisture Content

and

Atterberg Limits

- SPT Data (Blows/Ft)
- Pocket Penetrometer (tsf)
- Torvane (psf)
- Unconfined Comp. Strength (tsf)
- Dry Density (pcf)

Moisture
Content

W
A
T
E
R
 L
E
V
E
L

20 40 60 80

MATERIAL DESCRIPTION P
A
S
S
IN
G
 #
2
0
0
 S
IE
V
E
 (
%
)

D
R
Y
 D
E
N
S
IT
Y
 (
p
c
f)

Notes:

D
E
P
T
H
 (
ft
.)

Disturbed

P
L
A
S
T
IC
IT
Y
 I
N
D
E
XN (blows/ft)

P (tsf)

DD (pcf)

N
P
T
Qu

DD

UU (tsf)

Northing:  13861208.96
Easting:  3118170.57

Proposed Water Line Replacement in Inner Loop North Area Houston,TX
WBS No. S-000035-0182-3



76

CL

CH

0

27

43

18

21

45

64

105

2" Asphalt

7" Crushed gravel

Lean Clay with Sand (CL), stiff, high
plasticity, light gray and tan

..with ferrous nodules below 2'

..with calcareous nodules below 4'

..very stiff below 6'

Fat Clay with Sand (CH), very stiff, very high
plasticity, light gray and tan with calcareous
and ferrous nodules

17

16

15

19

25

21

23

2.0

1.75

1.5

3.5

3.25

4.0

4.0
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BORING TYPE:

Key to Abbreviations:

Plastic
Limit

Water Observations:   Initial Water Level: Dry, After Drilling
Water Level: Dry

F
A
IL
U
R
E
 S
T
R
A
IN
 (
%
)

3/5/2013

G13-120

S
A
M
P
L
E
S

E
S
T
IM
A
T
E
D
 A
N
G
L
E
 O
F

IN
T
E
R
N
A
L
 F
R
IC
T
IO
N
 (
°)
,

O
T
H
E
R
 T
E
S
T
S
 &
 R
E
M
A
R
K
S

Augered to 14', Hole Grouted after Drilling. Drilled By: Johnson and Sons , Logged

BY: PV,  Checked By: Jitu/John, QC/QA By: PST

1.0 2.0 3.0 4.0

PROJECT:

PI

54.48

USC

SPT Shelby Tube

Water Level

L
IQ
U
ID
 L
IM
IT

LL20 40 60 80 M
O
IS
T
U
R
E
 C
O
N
T
E
N
T
 (
%
)

LOG OF BORING B-13

Auger

24 Hrs:

Eichwurzel Ln.

After Drilling:

Associated Testing Laboratories, Inc.
3143 Yellowstone Blvd
Houston, Texas-77054

DATE

SURFACE ELEVATION

Sample Key:

B
L
O
W
  
C
O
U
N
T

(N
, 
B
lo
w
s
/F
o
o
t)

P
O
C
K
E
T

P
E
N
E
T
R
O
M
E
T
E
R
(P
,t
s
f)

90 100 110 120

LOCATION

PROJECT NO.:

1.0 2.0 3.0 4.0

Intial:

C
O
N
F
IN
IN
G

P
R
E
S
S
U
R
E
 (
p
s
i)

0

5

10

Liquid
Limit

ATTERBERG

LIMITS(%)

P
L
A
S
T
IC
 L
IM
IT

PLU
N
D
R
A
IN
E
D
 S
H
E
A
R

S
T
R
E
N
G
T
H
 (
ts
f)

Natural Moisture Content

and

Atterberg Limits

- SPT Data (Blows/Ft)
- Pocket Penetrometer (tsf)
- Torvane (psf)
- Unconfined Comp. Strength (tsf)
- Dry Density (pcf)

Moisture
Content

W
A
T
E
R
 L
E
V
E
L

20 40 60 80

MATERIAL DESCRIPTION P
A
S
S
IN
G
 #
2
0
0
 S
IE
V
E
 (
%
)

D
R
Y
 D
E
N
S
IT
Y
 (
p
c
f)

Notes:

D
E
P
T
H
 (
ft
.)

Disturbed

P
L
A
S
T
IC
IT
Y
 I
N
D
E
XN (blows/ft)

P (tsf)

DD (pcf)

N
P
T
Qu

DD

UU (tsf)

Northing:  13861455.69
Easting:  3118757.65

Proposed Water Line Replacement in Inner Loop North Area Houston,TX
WBS No. S-000035-0182-3



72

CH

0

36

36

20

20

56

56

108

2" Asphalt

5" Crushed gravel base

Fat Clay with Sand (CH), firm, high
plasticity, light gray and tan
..stiff with ferrous nodules below 2'

..with calcareous nodules below 4'

..firm below 12'

21

19

20

19

25

24

18

18

1.0

1.5

2.0

2.0

1.5

1.5

1.5

1.0
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BORING TYPE:

Key to Abbreviations:

Plastic
Limit

Water Observations:   Initial Water Level: 14', After Drilling Water
Level: 13'

F
A
IL
U
R
E
 S
T
R
A
IN
 (
%
)

3/8/2013

G13-120

S
A
M
P
L
E
S

E
S
T
IM
A
T
E
D
 A
N
G
L
E
 O
F

IN
T
E
R
N
A
L
 F
R
IC
T
IO
N
 (
°)
,

O
T
H
E
R
 T
E
S
T
S
 &
 R
E
M
A
R
K
S

Augered to 16', Hole Grouted after Drilling. Drilled By: Johnson and Sons , Logged

BY: PV,  Checked By: Jitu/John, QC/QA By: PST

1.0 2.0 3.0 4.0

PROJECT:

PI

55.82

USC

SPT Shelby Tube

Water Level

L
IQ
U
ID
 L
IM
IT

LL20 40 60 80 M
O
IS
T
U
R
E
 C
O
N
T
E
N
T
 (
%
)

LOG OF BORING B-14

Auger

24 Hrs:

Eichwurzel Ln.

After Drilling:

Associated Testing Laboratories, Inc.
3143 Yellowstone Blvd
Houston, Texas-77054

DATE

SURFACE ELEVATION

Sample Key:

B
L
O
W
  
C
O
U
N
T

(N
, 
B
lo
w
s
/F
o
o
t)

P
O
C
K
E
T

P
E
N
E
T
R
O
M
E
T
E
R
(P
,t
s
f)

90 100 110 120

LOCATION

PROJECT NO.:

1.0 2.0 3.0 4.0

Intial:

C
O
N
F
IN
IN
G

P
R
E
S
S
U
R
E
 (
p
s
i)

0

5

10

15

Liquid
Limit

ATTERBERG

LIMITS(%)

P
L
A
S
T
IC
 L
IM
IT

PLU
N
D
R
A
IN
E
D
 S
H
E
A
R

S
T
R
E
N
G
T
H
 (
ts
f)

Natural Moisture Content

and

Atterberg Limits

- SPT Data (Blows/Ft)
- Pocket Penetrometer (tsf)
- Torvane (psf)
- Unconfined Comp. Strength (tsf)
- Dry Density (pcf)

Moisture
Content

W
A
T
E
R
 L
E
V
E
L

20 40 60 80

MATERIAL DESCRIPTION P
A
S
S
IN
G
 #
2
0
0
 S
IE
V
E
 (
%
)

D
R
Y
 D
E
N
S
IT
Y
 (
p
c
f)

Notes:

D
E
P
T
H
 (
ft
.)

Disturbed

P
L
A
S
T
IC
IT
Y
 I
N
D
E
XN (blows/ft)

P (tsf)

DD (pcf)

N
P
T
Qu

DD

UU (tsf)

Northing:  13861490.04
Easting:  3119215.96

Proposed Water Line Replacement in Inner Loop North Area Houston,TX
WBS No. S-000035-0182-3



52

SM

CL

0

16

23

16

17

32

40

97

3" Asphalt

7" Crushed limestone base

Silty Sand (SM), non plastic, light gray and
tan

Sandy Lean Clay (CL), hard, medium
plasticity, light gray and tan

..with calcareous nodules below 4'

..very stiff, high plasticity below 8'

..firm, reddish brown below 10'

15

13

13

13

16

28

4.5

4.5

4.5

4.0

1.0
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HCFCD  G13-120.GPJ  HCFCD.GDT  6/27/13

BORING TYPE:

Key to Abbreviations:

Plastic
Limit

Water Observations:   Initial Water Level: Dry, After Drilling
Water Level: Dry

F
A
IL
U
R
E
 S
T
R
A
IN
 (
%
)

3/8/2013

G13-120

S
A
M
P
L
E
S

E
S
T
IM
A
T
E
D
 A
N
G
L
E
 O
F

IN
T
E
R
N
A
L
 F
R
IC
T
IO
N
 (
°)
,

O
T
H
E
R
 T
E
S
T
S
 &
 R
E
M
A
R
K
S

Augered to 12', Hole Grouted after Drilling. Drilled By: Johnson and Sons , Logged

BY: PV,  Checked By: Jitu/John, QC/QA By: PST

1.0 2.0 3.0 4.0

PROJECT:

PI

56.55

USC

SPT Shelby Tube

Water Level

L
IQ
U
ID
 L
IM
IT

LL20 40 60 80 M
O
IS
T
U
R
E
 C
O
N
T
E
N
T
 (
%
)

LOG OF BORING B-15

Auger

24 Hrs:

Eichwurzel Ln.

After Drilling:

Associated Testing Laboratories, Inc.
3143 Yellowstone Blvd
Houston, Texas-77054

DATE

SURFACE ELEVATION

Sample Key:

B
L
O
W
  
C
O
U
N
T

(N
, 
B
lo
w
s
/F
o
o
t)

P
O
C
K
E
T

P
E
N
E
T
R
O
M
E
T
E
R
(P
,t
s
f)

90 100 110 120

LOCATION

PROJECT NO.:

1.0 2.0 3.0 4.0

Intial:

C
O
N
F
IN
IN
G

P
R
E
S
S
U
R
E
 (
p
s
i)

0

5

10

Liquid
Limit

ATTERBERG

LIMITS(%)

P
L
A
S
T
IC
 L
IM
IT

PLU
N
D
R
A
IN
E
D
 S
H
E
A
R

S
T
R
E
N
G
T
H
 (
ts
f)

Natural Moisture Content

and

Atterberg Limits

- SPT Data (Blows/Ft)
- Pocket Penetrometer (tsf)
- Torvane (psf)
- Unconfined Comp. Strength (tsf)
- Dry Density (pcf)

Moisture
Content

W
A
T
E
R
 L
E
V
E
L

20 40 60 80

MATERIAL DESCRIPTION P
A
S
S
IN
G
 #
2
0
0
 S
IE
V
E
 (
%
)

D
R
Y
 D
E
N
S
IT
Y
 (
p
c
f)

Notes:

D
E
P
T
H
 (
ft
.)

Disturbed

P
L
A
S
T
IC
IT
Y
 I
N
D
E
XN (blows/ft)

P (tsf)

DD (pcf)

N
P
T
Qu

DD

UU (tsf)

Northing:  13861514.07
Easting:  3119810.5

Proposed Water Line Replacement in Inner Loop North Area Houston,TX
WBS No. S-000035-0182-3



81

CL

CH

SM 15

0

25

48

18

22

43

70

107

4" Asphalt

4" Crushed gravel

Lean Clay with Sand (CL), stiff, high
plasticity, light gray and tan

..firm with ferrous nodules below 2'

..with calcareous nodules below 4'

..stiff below 6'

Fat Clay with Sand (CH), stiff, very high
plasticity, light gray and tan with calcareous
nodules

Silty Sand (SM), medium dense, non
plastic, light gray and tan

19

20

19

19

30

22

24

2.0

1.0

1.0

2.0

1.5

2.0
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HCFCD  G13-120.GPJ  HCFCD.GDT  6/27/13

BORING TYPE:

Key to Abbreviations:

Plastic
Limit

Water Observations:   Initial Water Level: Dry, After Drilling
Water Level: Dry

F
A
IL
U
R
E
 S
T
R
A
IN
 (
%
)

3/8/2013

G13-120

S
A
M
P
L
E
S

E
S
T
IM
A
T
E
D
 A
N
G
L
E
 O
F

IN
T
E
R
N
A
L
 F
R
IC
T
IO
N
 (
°)
,

O
T
H
E
R
 T
E
S
T
S
 &
 R
E
M
A
R
K
S

Augered to 13.5', Hole Grouted after Drilling. Drilled By: Johnson and Sons ,

Logged BY: PV,  Checked By: Jitu/John, QC/QA By: PST

1.0 2.0 3.0 4.0

PROJECT:

PI

53.96

USC

SPT Shelby Tube

Water Level

L
IQ
U
ID
 L
IM
IT

LL20 40 60 80 M
O
IS
T
U
R
E
 C
O
N
T
E
N
T
 (
%
)

LOG OF BORING B-16

Auger

24 Hrs:

Robert Lee Rd.

After Drilling:

Associated Testing Laboratories, Inc.
3143 Yellowstone Blvd
Houston, Texas-77054

DATE

SURFACE ELEVATION

Sample Key:

B
L
O
W
  
C
O
U
N
T

(N
, 
B
lo
w
s
/F
o
o
t)

P
O
C
K
E
T

P
E
N
E
T
R
O
M
E
T
E
R
(P
,t
s
f)

90 100 110 120

LOCATION

PROJECT NO.:

1.0 2.0 3.0 4.0

Intial:

C
O
N
F
IN
IN
G

P
R
E
S
S
U
R
E
 (
p
s
i)

0

5

10

Liquid
Limit

ATTERBERG

LIMITS(%)

P
L
A
S
T
IC
 L
IM
IT

PLU
N
D
R
A
IN
E
D
 S
H
E
A
R

S
T
R
E
N
G
T
H
 (
ts
f)

Natural Moisture Content

and

Atterberg Limits

- SPT Data (Blows/Ft)
- Pocket Penetrometer (tsf)
- Torvane (psf)
- Unconfined Comp. Strength (tsf)
- Dry Density (pcf)

Moisture
Content

W
A
T
E
R
 L
E
V
E
L

20 40 60 80

MATERIAL DESCRIPTION P
A
S
S
IN
G
 #
2
0
0
 S
IE
V
E
 (
%
)

D
R
Y
 D
E
N
S
IT
Y
 (
p
c
f)

Notes:

D
E
P
T
H
 (
ft
.)

Disturbed

P
L
A
S
T
IC
IT
Y
 I
N
D
E
XN (blows/ft)

P (tsf)

DD (pcf)

N
P
T
Qu

DD

UU (tsf)

Northing:  13861069.14
Easting:  3118871.02

Proposed Water Line Replacement in Inner Loop North Area Houston,TX
WBS No. S-000035-0182-3



72

46

92

CH

SM

CH

10

15

13

0

9

31

31

19

19

50

50

95

87

2" Asphalt

4" Lime stabilized shell

Fat Clay with Sand (CH), stiff, high
plasticity, light gray and tan
..very stiff with calcareous nodules
below 2'
..with ferrous nodules below 4'

..stiff below 8'

Silty Sand (SM), loose, non plastic, light
gray and tan

..medium dense below 16'

Fat Clay (CH), hard, high plasticity, light
gray and tan with ferrous nodules

19

17

23

26

29

29

38

25

24

23

22

1.5

4.0

2.5

2.75

2.5

2.0

1.5

4.5
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HCFCD  G13-120.GPJ  HCFCD.GDT  6/27/13

BORING TYPE:

Key to Abbreviations:

Plastic
Limit

Water Observations:   Initial  Water Level: 11.5', After Drilling
Water Level: 11', 24 hrs Water Level: 11', 7 days Water Level:
10', 30 days Water Level: 9.5'

F
A
IL
U
R
E
 S
T
R
A
IN
 (
%
)

3/5/2013

G13-120

S
A
M
P
L
E
S

E
S
T
IM
A
T
E
D
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N
G
L
E
 O
F

IN
T
E
R
N
A
L
 F
R
IC
T
IO
N
 (
°)
,

O
T
H
E
R
 T
E
S
T
S
 &
 R
E
M
A
R
K
S

Augered to 23'; Hole Caved at: 12'; PZ water level: 11' (3/06/2013);  PZ water level:

10' (3/14/2013);   PZ water level: 9.5' (4/10/2013) Drilled By: Van & Sons, Logged

BY: PV,  Checked By: Jitu/John, QC/QA By: PST

1.0 2.0 3.0 4.0

PROJECT:

PI

54.77

USC

SPT Shelby Tube

Water Level

L
IQ
U
ID
 L
IM
IT

LL20 40 60 80 M
O
IS
T
U
R
E
 C
O
N
T
E
N
T
 (
%
)

LOG OF BORING B-17 (PZ-3)

Auger

24 Hrs:

Robert Lee Rd.

After Drilling:

Associated Testing Laboratories, Inc.
3143 Yellowstone Blvd
Houston, Texas-77054

DATE

SURFACE ELEVATION

Sample Key:

B
L
O
W
  
C
O
U
N
T

(N
, 
B
lo
w
s
/F
o
o
t)

P
O
C
K
E
T

P
E
N
E
T
R
O
M
E
T
E
R
(P
,t
s
f)

90 100 110 120

LOCATION

PROJECT NO.:

1.0 2.0 3.0 4.0

Intial:

C
O
N
F
IN
IN
G

P
R
E
S
S
U
R
E
 (
p
s
i)

0

5

10

15

20

Liquid
Limit

ATTERBERG

LIMITS(%)

P
L
A
S
T
IC
 L
IM
IT

PLU
N
D
R
A
IN
E
D
 S
H
E
A
R

S
T
R
E
N
G
T
H
 (
ts
f)

Natural Moisture Content

and

Atterberg Limits

- SPT Data (Blows/Ft)
- Pocket Penetrometer (tsf)
- Torvane (psf)
- Unconfined Comp. Strength (tsf)
- Dry Density (pcf)

Moisture
Content

W
A
T
E
R
 L
E
V
E
L

20 40 60 80

MATERIAL DESCRIPTION P
A
S
S
IN
G
 #
2
0
0
 S
IE
V
E
 (
%
)

D
R
Y
 D
E
N
S
IT
Y
 (
p
c
f)

Notes:

D
E
P
T
H
 (
ft
.)

Disturbed

P
L
A
S
T
IC
IT
Y
 I
N
D
E
XN (blows/ft)

P (tsf)

DD (pcf)

N
P
T
Qu

DD

UU (tsf)

Northing:  13861093.49
Easting:  3119440.33

Proposed Water Line Replacement in Inner Loop North Area Houston,TX
WBS No. S-000035-0182-3
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98

CL

CH 0

18

36

16

20

34

56

98

4" Asphalt

5" Crushed gravel

Lean Clay with Sand (CL), stiff, medium
plasticity, light gray and tan

..with ferrous nodules below 2'

..very stiff with calcareous nodules
below 4'

Fat Clay (CH), very stiff, high plasticity,
reddish brown

..with ferrous nodules below 12'

18

16

14

13

14

24

28

1.5

2.0

4.0

4.0

4.0

4.0

3.5
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HCFCD  G13-120.GPJ  HCFCD.GDT  6/27/13

BORING TYPE:

Key to Abbreviations:

Plastic
Limit

Water Observations:   Initial Water Level: Dry, After Drilling
Water Level: Dry

F
A
IL
U
R
E
 S
T
R
A
IN
 (
%
)

3/6/2013

G13-120

S
A
M
P
L
E
S

E
S
T
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A
T
E
D
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N
G
L
E
 O
F
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T
E
R
N
A
L
 F
R
IC
T
IO
N
 (
°)
,

O
T
H
E
R
 T
E
S
T
S
 &
 R
E
M
A
R
K
S

Augered to 14', Hole Grouted after Drilling. Drilled By: Johnson and Sons , Logged

BY: PV,  Checked By: Jitu/John, QC/QA By: PST

1.0 2.0 3.0 4.0

PROJECT:

PI

57.57

USC

SPT Shelby Tube

Water Level

L
IQ
U
ID
 L
IM
IT

LL20 40 60 80 M
O
IS
T
U
R
E
 C
O
N
T
E
N
T
 (
%
)

LOG OF BORING B-18

Auger

24 Hrs:

Leon St.

After Drilling:

Associated Testing Laboratories, Inc.
3143 Yellowstone Blvd
Houston, Texas-77054

DATE

SURFACE ELEVATION

Sample Key:

B
L
O
W
  
C
O
U
N
T

(N
, 
B
lo
w
s
/F
o
o
t)

P
O
C
K
E
T

P
E
N
E
T
R
O
M
E
T
E
R
(P
,t
s
f)

90 100 110 120

LOCATION

PROJECT NO.:

1.0 2.0 3.0 4.0

Intial:

C
O
N
F
IN
IN
G

P
R
E
S
S
U
R
E
 (
p
s
i)

0

5

10

Liquid
Limit

ATTERBERG

LIMITS(%)

P
L
A
S
T
IC
 L
IM
IT

PLU
N
D
R
A
IN
E
D
 S
H
E
A
R

S
T
R
E
N
G
T
H
 (
ts
f)

Natural Moisture Content

and

Atterberg Limits

- SPT Data (Blows/Ft)
- Pocket Penetrometer (tsf)
- Torvane (psf)
- Unconfined Comp. Strength (tsf)
- Dry Density (pcf)

Moisture
Content

W
A
T
E
R
 L
E
V
E
L

20 40 60 80

MATERIAL DESCRIPTION P
A
S
S
IN
G
 #
2
0
0
 S
IE
V
E
 (
%
)

D
R
Y
 D
E
N
S
IT
Y
 (
p
c
f)

Notes:

D
E
P
T
H
 (
ft
.)

Disturbed

P
L
A
S
T
IC
IT
Y
 I
N
D
E
XN (blows/ft)

P (tsf)

DD (pcf)

N
P
T
Qu

DD

UU (tsf)

Northing:  13862153.61
Easting:  3118950.09

Proposed Water Line Replacement in Inner Loop North Area Houston,TX
WBS No. S-000035-0182-3
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CL

CH

0
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19

53

16

23

35

76

92

114

3" Asphalt

4" Crushed gravel with shell

Sandy Lean Clay (CL), stiff, medium
plasticity, light gray and tan
..with ferrous nodules below 2'

..with calcareous nodules below 4'

..very stiff below 6'

Fat Clay with Sand (CH), stiff, very high
plasticity, reddish brown with calcareous
nodules

..very stiff with ferrous nodules below 14'

15

19

17

17

18

35

30

18

17

2.0

1.5

1.5

4.0

3.75

1.5

2.0

3.0

4.0
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HCFCD  G13-120.GPJ  HCFCD.GDT  6/27/13

BORING TYPE:

Key to Abbreviations:

Plastic
Limit

Water Observations:   Initial Water Level: 14', After Drilling Water
Level: 14.5'

F
A
IL
U
R
E
 S
T
R
A
IN
 (
%
)

3/8/2013

G13-120

S
A
M
P
L
E
S

E
S
T
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A
T
E
D
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N
G
L
E
 O
F
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T
E
R
N
A
L
 F
R
IC
T
IO
N
 (
°)
,

O
T
H
E
R
 T
E
S
T
S
 &
 R
E
M
A
R
K
S

Augered to 17', Hole Caved at: 16', Hole Grouted after Drilling. Drilled By: Johnson

and Sons , Logged BY: PV,  Checked By: Jitu/John, QC/QA By: PST

1.0 2.0 3.0 4.0

PROJECT:

PI

57.64

USC

SPT Shelby Tube

Water Level

L
IQ
U
ID
 L
IM
IT

LL20 40 60 80 M
O
IS
T
U
R
E
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O
N
T
E
N
T
 (
%
)

LOG OF BORING B-19

Auger

24 Hrs:

Delany St.

After Drilling:

Associated Testing Laboratories, Inc.
3143 Yellowstone Blvd
Houston, Texas-77054

DATE

SURFACE ELEVATION

Sample Key:

B
L
O
W
  
C
O
U
N
T

(N
, 
B
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w
s
/F
o
o
t)

P
O
C
K
E
T

P
E
N
E
T
R
O
M
E
T
E
R
(P
,t
s
f)

90 100 110 120

LOCATION

PROJECT NO.:

1.0 2.0 3.0 4.0

Intial:

C
O
N
F
IN
IN
G

P
R
E
S
S
U
R
E
 (
p
s
i)

0

5

10

15

Liquid
Limit

ATTERBERG

LIMITS(%)

P
L
A
S
T
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IM
IT

PLU
N
D
R
A
IN
E
D
 S
H
E
A
R

S
T
R
E
N
G
T
H
 (
ts
f)

Natural Moisture Content

and

Atterberg Limits

- SPT Data (Blows/Ft)
- Pocket Penetrometer (tsf)
- Torvane (psf)
- Unconfined Comp. Strength (tsf)
- Dry Density (pcf)

Moisture
Content

W
A
T
E
R
 L
E
V
E
L

20 40 60 80

MATERIAL DESCRIPTION P
A
S
S
IN
G
 #
2
0
0
 S
IE
V
E
 (
%
)

D
R
Y
 D
E
N
S
IT
Y
 (
p
c
f)

Notes:

D
E
P
T
H
 (
ft
.)

Disturbed

P
L
A
S
T
IC
IT
Y
 I
N
D
E
XN (blows/ft)

P (tsf)

DD (pcf)

N
P
T
Qu

DD

UU (tsf)

Northing:  13862415.27
Easting:  3119253.61

Proposed Water Line Replacement in Inner Loop North Area Houston,TX
WBS No. S-000035-0182-3



31

54

15

SM

CL

SM

17

23

25

28

0

27
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45

27116

3" Asphalt

Silty Sand (SM), non plastic, light gray and
tan

Sandy Lean Clay (CL), very stiff, high
plasticity, light gray and tan

..firm below 6'

..medium plasticity below 8'

Silty Sand (SM), medium dense, non
plastic, light gray and tan

10

11

13

10

13

19

19

21

22

3.5

1.0

1.5
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HCFCD  G13-120.GPJ  HCFCD.GDT  6/27/13

BORING TYPE:

Key to Abbreviations:

Plastic
Limit

Water Observations:   Initial  Water Level: Dry, After Drilling
Water Level: Dry, 24 hrs Water Level: Dry, 7 days Water Level:
10.5', 30 days Water Level: 10'

F
A
IL
U
R
E
 S
T
R
A
IN
 (
%
)

3/5/2013

G13-120

S
A
M
P
L
E
S

E
S
T
IM
A
T
E
D
 A
N
G
L
E
 O
F

IN
T
E
R
N
A
L
 F
R
IC
T
IO
N
 (
°)
,

O
T
H
E
R
 T
E
S
T
S
 &
 R
E
M
A
R
K
S

Augered to 17.5'; PZ water level: Dry (3/06/2013);  PZ water level: 10.5' (3/14/2013);

PZ water level: 10' (4/10/2013) Drilled By: Van & Sons, Logged BY: PV,  Checked

By: Jitu/John, QC/QA By: PST

1.0 2.0 3.0 4.0

PROJECT:

PI

58.79

USC

SPT Shelby Tube

Water Level

L
IQ
U
ID
 L
IM
IT

LL20 40 60 80 M
O
IS
T
U
R
E
 C
O
N
T
E
N
T
 (
%
)

LOG OF BORING B-20 (PZ-2)

Auger

24 Hrs:

Delany St.

After Drilling:

Associated Testing Laboratories, Inc.
3143 Yellowstone Blvd
Houston, Texas-77054

DATE

SURFACE ELEVATION

Sample Key:

B
L
O
W
  
C
O
U
N
T

(N
, 
B
lo
w
s
/F
o
o
t)

P
O
C
K
E
T

P
E
N
E
T
R
O
M
E
T
E
R
(P
,t
s
f)

90 100 110 120

LOCATION

PROJECT NO.:

1.0 2.0 3.0 4.0

Intial:

C
O
N
F
IN
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G

P
R
E
S
S
U
R
E
 (
p
s
i)

0
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10

15

Liquid
Limit

ATTERBERG

LIMITS(%)

P
L
A
S
T
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IM
IT

PLU
N
D
R
A
IN
E
D
 S
H
E
A
R

S
T
R
E
N
G
T
H
 (
ts
f)

Natural Moisture Content

and

Atterberg Limits

- SPT Data (Blows/Ft)
- Pocket Penetrometer (tsf)
- Torvane (psf)
- Unconfined Comp. Strength (tsf)
- Dry Density (pcf)

Moisture
Content

W
A
T
E
R
 L
E
V
E
L

20 40 60 80

MATERIAL DESCRIPTION P
A
S
S
IN
G
 #
2
0
0
 S
IE
V
E
 (
%
)

D
R
Y
 D
E
N
S
IT
Y
 (
p
c
f)

Notes:

D
E
P
T
H
 (
ft
.)

Disturbed

P
L
A
S
T
IC
IT
Y
 I
N
D
E
XN (blows/ft)

P (tsf)

DD (pcf)

N
P
T
Qu

DD

UU (tsf)

Northing:  13862384.76
Easting:  3119726.06

Proposed Water Line Replacement in Inner Loop North Area Houston,TX
WBS No. S-000035-0182-3
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2" Asphalt

5" Shell

Lean Clay with Sand (CL), hard, high
plasticity, light gray and tan

..with ferrous nodules below 4'

..very stiff with calcareous nodules
below 8'

..medium plasticity below 10'

..stiff below 12'

17

14

12

13

21

17

17

4.5

4.5

4.5

4.5

4.0

2.5

2.0
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HCFCD  G13-120.GPJ  HCFCD.GDT  6/27/13

BORING TYPE:

Key to Abbreviations:

Plastic
Limit

Water Observations:   Initial Water Level: Dry, After Drilling
Water Level: Dry

F
A
IL
U
R
E
 S
T
R
A
IN
 (
%
)

3/9/2013

G13-120

S
A
M
P
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E
S

E
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G
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E
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T
E
R
N
A
L
 F
R
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T
IO
N
 (
°)
,

O
T
H
E
R
 T
E
S
T
S
 &
 R
E
M
A
R
K
S

Augered to 14', Hole Grouted after Drilling. Drilled By: Johnson and Sons , Logged

BY: PV,  Checked By: Jitu/John, QC/QA By: PST

1.0 2.0 3.0 4.0

PROJECT:

PI

53.19

USC

SPT Shelby Tube

Water Level

L
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IM
IT
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O
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U
R
E
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O
N
T
E
N
T
 (
%
)

LOG OF BORING B-21

Auger

24 Hrs:

Tabor St.

After Drilling:

Associated Testing Laboratories, Inc.
3143 Yellowstone Blvd
Houston, Texas-77054

DATE

SURFACE ELEVATION

Sample Key:
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LOCATION

PROJECT NO.:
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Natural Moisture Content

and

Atterberg Limits

- SPT Data (Blows/Ft)
- Pocket Penetrometer (tsf)
- Torvane (psf)
- Unconfined Comp. Strength (tsf)
- Dry Density (pcf)

Moisture
Content

W
A
T
E
R
 L
E
V
E
L

20 40 60 80

MATERIAL DESCRIPTION P
A
S
S
IN
G
 #
2
0
0
 S
IE
V
E
 (
%
)

D
R
Y
 D
E
N
S
IT
Y
 (
p
c
f)

Notes:

D
E
P
T
H
 (
ft
.)

Disturbed

P
L
A
S
T
IC
IT
Y
 I
N
D
E
XN (blows/ft)

P (tsf)

DD (pcf)

N
P
T
Qu

DD

UU (tsf)

Northing:  13860627.37
Easting:  3117506.14

Proposed Water Line Replacement in Inner Loop North Area Houston,TX
WBS No. S-000035-0182-3
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(2-4 feet)
Crumb=Grade 1

(6-8 feet)
Crumb=Grade 1

(14-16 feet)
Crumb=Grade 1
Pinhole=ND3

(23-25 feet)
Crumb=Grade 4

Lean Clay with Sand (CL), medium
plasticity, light gray and tan
..stiff below 2'

..with calcareous nodules below 4'

..very stiff with ferrous nodules below 8'

Fat Clay (CH), hard, high plasticity, light
gray and tan
..with ferrous nodules below 16'

Lean Clay (CL), soft, medium plasticity, light
gray and tan

Fat Clay (CH), very stiff, high plasticity,
reddish brown

..with slickensided layers below 33'

14

16

14

16

14

16

14
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18

20

20

24

26
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HCFCD  G13-120 B-22,23,24.GPJ  HCFCD.GDT  6/27/13

BORING TYPE:

Key to Abbreviations:

Plastic
Limit

Water Observations:   Initial  Water Level: 24', After Drilling
Water Level: 23', 24 hrs Water Level: 23', 7 days Water Level:
22', 30 days Water Level: 22.5'

F
A
IL
U
R
E
 S
T
R
A
IN
 (
%
)

3/01/2013

G-13-120
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P
L
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E
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K
S

Augered to 70'; PZ water level: 23' (3/02/2013);  PZ water level: 22' (3/14/2013);

PZ water level: 22.5' (4/10/2013) Drilled By: Van & Sons, Logged By: PV,  Checked

By: Jitu/John, QC/QA By: PST

1.0 2.0 3.0 4.0

PROJECT:

PI

53.76

USC

SPT Shelby Tube

Water Level
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U
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IT

LL20 40 60 80 M
O
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T
U
R
E
 C
O
N
T
E
N
T
 (
%
)

LOG OF BORING B-22 (PZ-4)

Auger

24 Hrs:

Link Rd. @ White Oak Bayou

After Drilling:

Associated Testing Laboratories, Inc.
3143 Yellowstone Blvd
Houston, Texas-77054

DATE

SURFACE ELEVATION

Sample Key:

B
L
O
W
  
C
O
U
N
T

(N
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s
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o
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t)

P
O
C
K
E
T

P
E
N
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T
R
O
M
E
T
E
R
(P
,t
s
f)
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LOCATION

PROJECT NO.:

1.0 2.0 3.0 4.0

Intial:

C
O
N
F
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G

P
R
E
S
S
U
R
E
 (
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P
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R

S
T
R
E
N
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T
H
 (
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f)

Natural Moisture Content

and

Atterberg Limits

- SPT Data (Blows/Ft)
- Pocket Penetrometer (tsf)
- Torvane (psf)
- Unconfined Comp. Strength (tsf)
- Dry Density (pcf)

Moisture
Content

W
A
T
E
R
 L
E
V
E
L

20 40 60 80

MATERIAL DESCRIPTION P
A
S
S
IN
G
 #
2
0
0
 S
IE
V
E
 (
%
)

D
R
Y
 D
E
N
S
IT
Y
 (
p
c
f)

Notes:

D
E
P
T
H
 (
ft
.)

Disturbed

P
L
A
S
T
IC
IT
Y
 I
N
D
E
XN (blows/ft)

P (tsf)

DD (pcf)

N
P
T
Qu

DD

UU (tsf)

Northing:  13860525.73
Easting:  3118142.74

Proposed Water Line Replacement in Inner Loop North Area Houston,TX
WBS No. S-000035-0182-3
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0
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48
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70

63
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88

..hard below 38'

..very stiff below 48' ( slickensided )

hard below 53'

..very stiff below 63' ( slickensided )

..hard, light gray and tan below 68'
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37

26

4.5
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3.5

4.5

4.5

3.0

4.5
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HCFCD  G13-120 B-22,23,24.GPJ  HCFCD.GDT  6/27/13

BORING TYPE:

Key to Abbreviations:

Plastic
Limit

Water Observations:   Initial  Water Level: 24', After Drilling
Water Level: 23', 24 hrs Water Level: 23', 7 days Water Level:
22', 30 days Water Level: 22.5'

F
A
IL
U
R
E
 S
T
R
A
IN
 (
%
)

3/01/2013

G-13-120

S
A
M
P
L
E
S

E
S
T
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A
T
E
D
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N
G
L
E
 O
F
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T
E
R
N
A
L
 F
R
IC
T
IO
N
 (
°)
,

O
T
H
E
R
 T
E
S
T
S
 &
 R
E
M
A
R
K
S

Augered to 70'; PZ water level: 23' (3/02/2013);  PZ water level: 22' (3/14/2013);

PZ water level: 22.5' (4/10/2013) Drilled By: Van & Sons, Logged By: PV,  Checked

By: Jitu/John, QC/QA By: PST

1.0 2.0 3.0 4.0

PROJECT:

PI

53.76

USC

SPT Shelby Tube

Water Level

L
IQ
U
ID
 L
IM
IT

LL20 40 60 80 M
O
IS
T
U
R
E
 C
O
N
T
E
N
T
 (
%
)

LOG OF BORING B-22 (PZ-4)

Auger

24 Hrs:

Link Rd. @ White Oak Bayou

After Drilling:

Associated Testing Laboratories, Inc.
3143 Yellowstone Blvd
Houston, Texas-77054

DATE

SURFACE ELEVATION

Sample Key:

B
L
O
W
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U
N
T

(N
, 
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w
s
/F
o
o
t)

P
O
C
K
E
T

P
E
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O
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E
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E
R
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,t
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f)

90 100 110 120

LOCATION

PROJECT NO.:

1.0 2.0 3.0 4.0

Intial:

C
O
N
F
IN
IN
G

P
R
E
S
S
U
R
E
 (
p
s
i)

40

45
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Liquid
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ATTERBERG
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P
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PLU
N
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R
A
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E
D
 S
H
E
A
R

S
T
R
E
N
G
T
H
 (
ts
f)

Natural Moisture Content

and

Atterberg Limits

- SPT Data (Blows/Ft)
- Pocket Penetrometer (tsf)
- Torvane (psf)
- Unconfined Comp. Strength (tsf)
- Dry Density (pcf)

Moisture
Content

W
A
T
E
R
 L
E
V
E
L

20 40 60 80

MATERIAL DESCRIPTION P
A
S
S
IN
G
 #
2
0
0
 S
IE
V
E
 (
%
)

D
R
Y
 D
E
N
S
IT
Y
 (
p
c
f)

Notes:

D
E
P
T
H
 (
ft
.)

Disturbed

P
L
A
S
T
IC
IT
Y
 I
N
D
E
XN (blows/ft)

P (tsf)

DD (pcf)

N
P
T
Qu

DD

UU (tsf)

Northing:  13860525.73
Easting:  3118142.74

Proposed Water Line Replacement in Inner Loop North Area Houston,TX
WBS No. S-000035-0182-3
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40
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27

63
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(6-8 feet)
Crumb=Grade 1
Pinhole=ND1
(8-10 feet)

Crumb=Grade 4

(12-14 feet)
Crumb=Grade 1

(23-25 feet)
Crumb=Grade 4

(28-30 feet)
Crumb=Grade 4
Pinhole=D1

Lean Clay with Sand (CL), high plasticity,
light gray and tan with shells
( FILL 16' feet )
..stiff below 2'

..very stiff below 4'

..with calcareous nodules below 6'

..stiff below 8'

..dark gray below 10'

..soft, light gray and tan below 12'

Fat Clay (CH), hard, high plasticity, reddish
brown

..stiff, light gray and tan below 23'

Lean Clay (CL), stiff, medium plasticity,
reddish brown

Fat Clay (CH), hard, high plasticity, reddish
brown

14

17

17

17

18
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HCFCD  G13-120 B-22,23,24.GPJ  HCFCD.GDT  6/27/13

BORING TYPE:

Key to Abbreviations:

Plastic
Limit

Water Observations:   Initial Water Level: 24', After Drilling Water
Level: 21.5'

F
A
IL
U
R
E
 S
T
R
A
IN
 (
%
)

3/4/2013

G-13-120

S
A
M
P
L
E
S

E
S
T
IM
A
T
E
D
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N
G
L
E
 O
F
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T
E
R
N
A
L
 F
R
IC
T
IO
N
 (
°)
,

O
T
H
E
R
 T
E
S
T
S
 &
 R
E
M
A
R
K
S

Augered to 70', Hole Grouted after Drilling. Drilled By: Van and Sons , Logged By:

PV,  Checked By: Jitu/John, QC/QA By: PST

1.0 2.0 3.0 4.0

PROJECT:

PI

51.18

USC

SPT Shelby Tube

Water Level

L
IQ
U
ID
 L
IM
IT

LL20 40 60 80 M
O
IS
T
U
R
E
 C
O
N
T
E
N
T
 (
%
)

LOG OF BORING B-23

Auger

24 Hrs:

Enid St. @ White Oak Bayou

After Drilling:

Associated Testing Laboratories, Inc.
3143 Yellowstone Blvd
Houston, Texas-77054

DATE

SURFACE ELEVATION

Sample Key:

B
L
O
W
  
C
O
U
N
T

(N
, 
B
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w
s
/F
o
o
t)

P
O
C
K
E
T

P
E
N
E
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O
M
E
T
E
R
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f)
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LOCATION

PROJECT NO.:

1.0 2.0 3.0 4.0

Intial:

C
O
N
F
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G

P
R
E
S
S
U
R
E
 (
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i)
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Liquid
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ATTERBERG

LIMITS(%)
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A
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D
 S
H
E
A
R

S
T
R
E
N
G
T
H
 (
ts
f)

Natural Moisture Content

and

Atterberg Limits

- SPT Data (Blows/Ft)
- Pocket Penetrometer (tsf)
- Torvane (psf)
- Unconfined Comp. Strength (tsf)
- Dry Density (pcf)

Moisture
Content

W
A
T
E
R
 L
E
V
E
L

20 40 60 80

MATERIAL DESCRIPTION P
A
S
S
IN
G
 #
2
0
0
 S
IE
V
E
 (
%
)

D
R
Y
 D
E
N
S
IT
Y
 (
p
c
f)

Notes:

D
E
P
T
H
 (
ft
.)

Disturbed

P
L
A
S
T
IC
IT
Y
 I
N
D
E
XN (blows/ft)

P (tsf)

DD (pcf)

N
P
T
Qu

DD

UU (tsf)

Northing:  13860789.83
Easting:  3118176.36

Proposed Water Line Replacement in Inner Loop North Area Houston,TX
WBS No. S-000035-0182-3
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74

101

101

96

..stiff below 38' ( slickensided )

..hard below 43'

..very stiff with slickensided layers
below 53'

..hard with ferrous nodules below 58'

..very stiff, light gray and tan below 68'

26
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27

33

29
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HCFCD  G13-120 B-22,23,24.GPJ  HCFCD.GDT  6/27/13

BORING TYPE:

Key to Abbreviations:

Plastic
Limit

Water Observations:   Initial Water Level: 24', After Drilling Water
Level: 21.5'

F
A
IL
U
R
E
 S
T
R
A
IN
 (
%
)

3/4/2013

G-13-120

S
A
M
P
L
E
S

E
S
T
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A
T
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D
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N
G
L
E
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N
A
L
 F
R
IC
T
IO
N
 (
°)
,
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H
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 T
E
S
T
S
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E
M
A
R
K
S

Augered to 70', Hole Grouted after Drilling. Drilled By: Van and Sons , Logged By:

PV,  Checked By: Jitu/John, QC/QA By: PST

1.0 2.0 3.0 4.0

PROJECT:

PI

51.18

USC

SPT Shelby Tube

Water Level

L
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 L
IM
IT

LL20 40 60 80 M
O
IS
T
U
R
E
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O
N
T
E
N
T
 (
%
)

LOG OF BORING B-23

Auger

24 Hrs:

Enid St. @ White Oak Bayou

After Drilling:

Associated Testing Laboratories, Inc.
3143 Yellowstone Blvd
Houston, Texas-77054

DATE

SURFACE ELEVATION

Sample Key:
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LOCATION

PROJECT NO.:

1.0 2.0 3.0 4.0
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P
R
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S
S
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R
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p
s
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ATTERBERG
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PLU
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A
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 S
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E
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R

S
T
R
E
N
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T
H
 (
ts
f)

Natural Moisture Content

and

Atterberg Limits

- SPT Data (Blows/Ft)
- Pocket Penetrometer (tsf)
- Torvane (psf)
- Unconfined Comp. Strength (tsf)
- Dry Density (pcf)

Moisture
Content

W
A
T
E
R
 L
E
V
E
L

20 40 60 80

MATERIAL DESCRIPTION P
A
S
S
IN
G
 #
2
0
0
 S
IE
V
E
 (
%
)

D
R
Y
 D
E
N
S
IT
Y
 (
p
c
f)

Notes:

D
E
P
T
H
 (
ft
.)

Disturbed

P
L
A
S
T
IC
IT
Y
 I
N
D
E
XN (blows/ft)

P (tsf)

DD (pcf)

N
P
T
Qu

DD

UU (tsf)

Northing:  13860789.83
Easting:  3118176.36

Proposed Water Line Replacement in Inner Loop North Area Houston,TX
WBS No. S-000035-0182-3
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(4-6 feet)
Crumb=Grade 1

(10-12 feet)
Crumb=Grade 1

(16-18 feet)
Crumb=Grade 1

(23-25 feet)
Crumb=Grade 3

(28-30 feet)
Crumb=Grade 4

Sandy Lean Clay (CL), medium plasticity,
light gray and tan with shells
( FILL 30 feet )

..very stiff below 4'

..firm below 6'

..stiff below 8'

Fat Clay (CH), stiff, high plasticity, light gray
and tan
..firm below 12'

..very stiff below 14'

Lean Clay with Sand (CL), very stiff, high
plasticity, light gray and tan
..firm below 18'

..stiff with calcareous nodules below 23'

..very stiff, reddish brown below 28'

Fat Clay (CH), hard, high plasticity, reddish
brown
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14

15

15

24

19
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26

22
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HCFCD  G13-120 B-22,23,24.GPJ  HCFCD.GDT  6/27/13

BORING TYPE:

Key to Abbreviations:

Plastic
Limit

Water Observations:   Initial Water Level: 23', After Drilling Water
Level: 21'

F
A
IL
U
R
E
 S
T
R
A
IN
 (
%
)

3/4/2013

G-13-120
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N
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,
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E
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T
S
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E
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R
K
S

Augered to 70', Hole Grouted after Drilling. Drilled By: Van and Sons , Logged By:

PV,  Checked By: Jitu/John, QC/QA By: PST

1.0 2.0 3.0 4.0

PROJECT:

PI

48.88

USC

SPT Shelby Tube

Water Level
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O
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T
U
R
E
 C
O
N
T
E
N
T
 (
%
)

LOG OF BORING B-24

Auger

24 Hrs:

Link Rd. @ White Oak Bayou

After Drilling:

Associated Testing Laboratories, Inc.
3143 Yellowstone Blvd
Houston, Texas-77054

DATE

SURFACE ELEVATION

Sample Key:

B
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W
  
C
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N
T
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P
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LOCATION

PROJECT NO.:
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ts
f)

Natural Moisture Content

and

Atterberg Limits

- SPT Data (Blows/Ft)
- Pocket Penetrometer (tsf)
- Torvane (psf)
- Unconfined Comp. Strength (tsf)
- Dry Density (pcf)

Moisture
Content

W
A
T
E
R
 L
E
V
E
L

20 40 60 80

MATERIAL DESCRIPTION P
A
S
S
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G
 #
2
0
0
 S
IE
V
E
 (
%
)

D
R
Y
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E
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Y
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f)

Notes:

D
E
P
T
H
 (
ft
.)

Disturbed

P
L
A
S
T
IC
IT
Y
 I
N
D
E
XN (blows/ft)

P (tsf)

DD (pcf)

N
P
T
Qu

DD

UU (tsf)

Northing:  13860526.42
Easting:  3118348.76

Proposed Water Line Replacement in Inner Loop North Area Houston,TX
WBS No. S-000035-0182-3
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..very stiff below 38'

..with slickensided layers below 48'

..hard below 53'

..very stiff with slickensided layers
below 63'

..hard below 68'
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HCFCD  G13-120 B-22,23,24.GPJ  HCFCD.GDT  6/27/13

BORING TYPE:

Key to Abbreviations:

Plastic
Limit

Water Observations:   Initial Water Level: 23', After Drilling Water
Level: 21'

F
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R
E
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A
IN
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%
)

3/4/2013
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S

Augered to 70', Hole Grouted after Drilling. Drilled By: Van and Sons , Logged By:

PV,  Checked By: Jitu/John, QC/QA By: PST

1.0 2.0 3.0 4.0

PROJECT:

PI

48.88

USC

SPT Shelby Tube

Water Level

L
IQ
U
ID
 L
IM
IT

LL20 40 60 80 M
O
IS
T
U
R
E
 C
O
N
T
E
N
T
 (
%
)

LOG OF BORING B-24

Auger

24 Hrs:

Link Rd. @ White Oak Bayou

After Drilling:

Associated Testing Laboratories, Inc.
3143 Yellowstone Blvd
Houston, Texas-77054

DATE

SURFACE ELEVATION

Sample Key:

B
L
O
W
  
C
O
U
N
T

(N
, 
B
lo
w
s
/F
o
o
t)

P
O
C
K
E
T

P
E
N
E
T
R
O
M
E
T
E
R
(P
,t
s
f)

90 100 110 120

LOCATION

PROJECT NO.:

1.0 2.0 3.0 4.0

Intial:

C
O
N
F
IN
IN
G

P
R
E
S
S
U
R
E
 (
p
s
i)

40

45

50

55

60

65

70

Liquid
Limit

ATTERBERG

LIMITS(%)

P
L
A
S
T
IC
 L
IM
IT

PLU
N
D
R
A
IN
E
D
 S
H
E
A
R

S
T
R
E
N
G
T
H
 (
ts
f)

Natural Moisture Content

and

Atterberg Limits

- SPT Data (Blows/Ft)
- Pocket Penetrometer (tsf)
- Torvane (psf)
- Unconfined Comp. Strength (tsf)
- Dry Density (pcf)

Moisture
Content

W
A
T
E
R
 L
E
V
E
L

20 40 60 80

MATERIAL DESCRIPTION P
A
S
S
IN
G
 #
2
0
0
 S
IE
V
E
 (
%
)

D
R
Y
 D
E
N
S
IT
Y
 (
p
c
f)

Notes:

D
E
P
T
H
 (
ft
.)

Disturbed

P
L
A
S
T
IC
IT
Y
 I
N
D
E
XN (blows/ft)

P (tsf)

DD (pcf)

N
P
T
Qu

DD

UU (tsf)

Northing:  13860526.42
Easting:  3118348.76

Proposed Water Line Replacement in Inner Loop North Area Houston,TX
WBS No. S-000035-0182-3
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CH

SM 15

0

37

33

20

19

57

52

100

5" Asphalt

11" Crushed gravel

Fat Clay with Sand (CH), very stiff, high
plasticity, light gray and tan
..with calcareous nodules below 2'

..stiff with ferrous nodules below 4'

Silty Sand (SM), medium dense, non
plastic, light gray and tan

18

22

28

31

26

21

20

2.75

2.5

1.5

2.0

2.0

1.5
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HCFCD  G13-120.GPJ  HCFCD.GDT  6/27/13

BORING TYPE:

Key to Abbreviations:

Plastic
Limit

Water Observations:   Initial Water Level: Dry, After Drilling
Water Level: Dry

F
A
IL
U
R
E
 S
T
R
A
IN
 (
%
)

3/8/2013

G13-120

S
A
M
P
L
E
S

E
S
T
IM
A
T
E
D
 A
N
G
L
E
 O
F

IN
T
E
R
N
A
L
 F
R
IC
T
IO
N
 (
°)
,

O
T
H
E
R
 T
E
S
T
S
 &
 R
E
M
A
R
K
S

Augered to 13.5', Hole Grouted after Drilling. Drilled By: Johnson and Sons ,

Logged BY: PV,  Checked By: Jitu/John, QC/QA By: PST

1.0 2.0 3.0 4.0

PROJECT:

PI

52.41

USC

SPT Shelby Tube

Water Level

L
IQ
U
ID
 L
IM
IT

LL20 40 60 80 M
O
IS
T
U
R
E
 C
O
N
T
E
N
T
 (
%
)

LOG OF BORING B-25

Auger

24 Hrs:

I-45 Frontage Rd.

After Drilling:

Associated Testing Laboratories, Inc.
3143 Yellowstone Blvd
Houston, Texas-77054

DATE

SURFACE ELEVATION

Sample Key:

B
L
O
W
  
C
O
U
N
T

(N
, 
B
lo
w
s
/F
o
o
t)

P
O
C
K
E
T

P
E
N
E
T
R
O
M
E
T
E
R
(P
,t
s
f)

90 100 110 120

LOCATION

PROJECT NO.:

1.0 2.0 3.0 4.0

Intial:

C
O
N
F
IN
IN
G

P
R
E
S
S
U
R
E
 (
p
s
i)

0

5

10

Liquid
Limit

ATTERBERG

LIMITS(%)

P
L
A
S
T
IC
 L
IM
IT

PLU
N
D
R
A
IN
E
D
 S
H
E
A
R

S
T
R
E
N
G
T
H
 (
ts
f)

Natural Moisture Content

and

Atterberg Limits

- SPT Data (Blows/Ft)
- Pocket Penetrometer (tsf)
- Torvane (psf)
- Unconfined Comp. Strength (tsf)
- Dry Density (pcf)

Moisture
Content

W
A
T
E
R
 L
E
V
E
L

20 40 60 80

MATERIAL DESCRIPTION P
A
S
S
IN
G
 #
2
0
0
 S
IE
V
E
 (
%
)

D
R
Y
 D
E
N
S
IT
Y
 (
p
c
f)

Notes:

D
E
P
T
H
 (
ft
.)

Disturbed

P
L
A
S
T
IC
IT
Y
 I
N
D
E
XN (blows/ft)

P (tsf)

DD (pcf)

N
P
T
Qu

DD

UU (tsf)

Northing:  13860411.96
Easting:  3119023.65

Proposed Water Line Replacement in Inner Loop North Area Houston,TX
WBS No. S-000035-0182-3



95

96

CH
0

35

43

20

21

55

64

106

1.25" Asphalt

4.5" Concrete

1" Sand

Fat Clay (CH), very stiff, high plasticity, light
gray and tan
..with ferrous nodules below 2'

..with calcareous nodules below 4'

..stiff below 6'

..very stiff, reddish brown below 10'
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15

17

20

20

26

25

20

2.75

3.5

4.0

3.75

2.0

3.0

3.5

4.0
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HCFCD  G13-120.GPJ  HCFCD.GDT  6/27/13

BORING TYPE:

Key to Abbreviations:

Plastic
Limit

Water Observations:   Initial Water Level: Dry, After Drilling
Water Level: Dry

F
A
IL
U
R
E
 S
T
R
A
IN
 (
%
)

4/9/2013

G13-120

S
A
M
P
L
E
S

E
S
T
IM
A
T
E
D
 A
N
G
L
E
 O
F
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T
E
R
N
A
L
 F
R
IC
T
IO
N
 (
°)
,

O
T
H
E
R
 T
E
S
T
S
 &
 R
E
M
A
R
K
S

Augered to 15', Hole Grouted after Drilling. Drilled By: Johnson and Sons , Logged

BY: PV,  Checked By: Jitu/John, QC/QA By: PST

1.0 2.0 3.0 4.0

PROJECT:

PI

54.55

USC

SPT Shelby Tube

Water Level

L
IQ
U
ID
 L
IM
IT

LL20 40 60 80 M
O
IS
T
U
R
E
 C
O
N
T
E
N
T
 (
%
)

LOG OF BORING B-26

Auger

24 Hrs:

Angelo St.

After Drilling:

Associated Testing Laboratories, Inc.
3143 Yellowstone Blvd
Houston, Texas-77054

DATE

SURFACE ELEVATION

Sample Key:

B
L
O
W
  
C
O
U
N
T

(N
, 
B
lo
w
s
/F
o
o
t)

P
O
C
K
E
T

P
E
N
E
T
R
O
M
E
T
E
R
(P
,t
s
f)

90 100 110 120

LOCATION

PROJECT NO.:

1.0 2.0 3.0 4.0

Intial:

C
O
N
F
IN
IN
G

P
R
E
S
S
U
R
E
 (
p
s
i)

0

5

10

15

Liquid
Limit

ATTERBERG

LIMITS(%)

P
L
A
S
T
IC
 L
IM
IT

PLU
N
D
R
A
IN
E
D
 S
H
E
A
R

S
T
R
E
N
G
T
H
 (
ts
f)

Natural Moisture Content

and

Atterberg Limits

- SPT Data (Blows/Ft)
- Pocket Penetrometer (tsf)
- Torvane (psf)
- Unconfined Comp. Strength (tsf)
- Dry Density (pcf)

Moisture
Content

W
A
T
E
R
 L
E
V
E
L

20 40 60 80

MATERIAL DESCRIPTION P
A
S
S
IN
G
 #
2
0
0
 S
IE
V
E
 (
%
)

D
R
Y
 D
E
N
S
IT
Y
 (
p
c
f)

Notes:

D
E
P
T
H
 (
ft
.)

Disturbed

P
L
A
S
T
IC
IT
Y
 I
N
D
E
XN (blows/ft)

P (tsf)

DD (pcf)

N
P
T
Qu

DD

UU (tsf)

Northing:  13860741.25
Easting:  3119174.53

Proposed Water Line Replacement in Inner Loop North Area Houston,TX
WBS No. S-000035-0182-3
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CL

6
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30

15

19

24

49

108

104

3.5" Asphalt

12" Crushed stone

Lean Clay with Sand (CL), very stiff, slightly
plasticity, light gray and tan

..with sand seam below 6'

..stiff below 8'

..with high plasticity below 10'

..soft below 12'
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15

20

25

22

3.5

2.75

3.75

3.25
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0.5
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HCFCD  G13-120.GPJ  HCFCD.GDT  6/27/13

BORING TYPE:

Key to Abbreviations:

Plastic
Limit

Water Observations:   Initial Water Level: Dry, After Drilling
Water Level: Dry

F
A
IL
U
R
E
 S
T
R
A
IN
 (
%
)

3/8/2013

G13-120

S
A
M
P
L
E
S

E
S
T
IM
A
T
E
D
 A
N
G
L
E
 O
F

IN
T
E
R
N
A
L
 F
R
IC
T
IO
N
 (
°)
,

O
T
H
E
R
 T
E
S
T
S
 &
 R
E
M
A
R
K
S

Augered to 14', Hole Grouted after Drilling. Drilled By: Johnson and Sons , Logged

BY: PV,  Checked By: Jitu/John, QC/QA By: PST

1.0 2.0 3.0 4.0

PROJECT:

PI

55.80

USC

SPT Shelby Tube

Water Level

L
IQ
U
ID
 L
IM
IT

LL20 40 60 80 M
O
IS
T
U
R
E
 C
O
N
T
E
N
T
 (
%
)

LOG OF BORING B-27

Auger

24 Hrs:

Dunlop St.

After Drilling:

Associated Testing Laboratories, Inc.
3143 Yellowstone Blvd
Houston, Texas-77054

DATE

SURFACE ELEVATION

Sample Key:

B
L
O
W
  
C
O
U
N
T

(N
, 
B
lo
w
s
/F
o
o
t)

P
O
C
K
E
T

P
E
N
E
T
R
O
M
E
T
E
R
(P
,t
s
f)

90 100 110 120

LOCATION

PROJECT NO.:

1.0 2.0 3.0 4.0

Intial:

C
O
N
F
IN
IN
G

P
R
E
S
S
U
R
E
 (
p
s
i)

0

5

10

Liquid
Limit

ATTERBERG

LIMITS(%)

P
L
A
S
T
IC
 L
IM
IT

PLU
N
D
R
A
IN
E
D
 S
H
E
A
R

S
T
R
E
N
G
T
H
 (
ts
f)

Natural Moisture Content

and

Atterberg Limits

- SPT Data (Blows/Ft)
- Pocket Penetrometer (tsf)
- Torvane (psf)
- Unconfined Comp. Strength (tsf)
- Dry Density (pcf)

Moisture
Content

W
A
T
E
R
 L
E
V
E
L

20 40 60 80

MATERIAL DESCRIPTION P
A
S
S
IN
G
 #
2
0
0
 S
IE
V
E
 (
%
)

D
R
Y
 D
E
N
S
IT
Y
 (
p
c
f)

Notes:

D
E
P
T
H
 (
ft
.)

Disturbed

P
L
A
S
T
IC
IT
Y
 I
N
D
E
XN (blows/ft)

P (tsf)

DD (pcf)

N
P
T
Qu

DD

UU (tsf)

Northing:  13860808.43
Easting:  3119732.99

Proposed Water Line Replacement in Inner Loop North Area Houston,TX
WBS No. S-000035-0182-3



78

CH

CL 0

34

14

19

16

53

30

104

3" Asphalt

6" Lime stabilized

Fat Clay with Sand (CH), stiff, high
plasticity, light gray and tan

..with calcareous nodules below 2'

..with ferrous nodules below 6'

Sandy Lean Clay (CL), stiff, medium
plasticity, light gray and tan

..firm with calcareous nodules below 12'

21

23

20

21

39

25

26

1.5

1.5

2.0

2.0

2.0

2.0

1.0
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HCFCD  G13-120.GPJ  HCFCD.GDT  6/27/13

BORING TYPE:

Key to Abbreviations:

Plastic
Limit

Water Observations:   Initial Water Level: Dry, After Drilling
Water Level: Dry

F
A
IL
U
R
E
 S
T
R
A
IN
 (
%
)

3/8/2013

G13-120

S
A
M
P
L
E
S

E
S
T
IM
A
T
E
D
 A
N
G
L
E
 O
F

IN
T
E
R
N
A
L
 F
R
IC
T
IO
N
 (
°)
,

O
T
H
E
R
 T
E
S
T
S
 &
 R
E
M
A
R
K
S

Augered to 14', Hole Grouted after Drilling. Drilled By: Johnson and Sons , Logged

BY: PV,  Checked By: Jitu/John, QC/QA By: PST

1.0 2.0 3.0 4.0

PROJECT:

PI

53.37

USC

SPT Shelby Tube

Water Level

L
IQ
U
ID
 L
IM
IT

LL20 40 60 80 M
O
IS
T
U
R
E
 C
O
N
T
E
N
T
 (
%
)

LOG OF BORING B-28

Auger

24 Hrs:

Karcher St.

After Drilling:

Associated Testing Laboratories, Inc.
3143 Yellowstone Blvd
Houston, Texas-77054

DATE

SURFACE ELEVATION

Sample Key:

B
L
O
W
  
C
O
U
N
T

(N
, 
B
lo
w
s
/F
o
o
t)

P
O
C
K
E
T

P
E
N
E
T
R
O
M
E
T
E
R
(P
,t
s
f)

90 100 110 120

LOCATION

PROJECT NO.:

1.0 2.0 3.0 4.0

Intial:

C
O
N
F
IN
IN
G

P
R
E
S
S
U
R
E
 (
p
s
i)

0

5

10

Liquid
Limit

ATTERBERG

LIMITS(%)

P
L
A
S
T
IC
 L
IM
IT

PLU
N
D
R
A
IN
E
D
 S
H
E
A
R

S
T
R
E
N
G
T
H
 (
ts
f)

Natural Moisture Content

and

Atterberg Limits

- SPT Data (Blows/Ft)
- Pocket Penetrometer (tsf)
- Torvane (psf)
- Unconfined Comp. Strength (tsf)
- Dry Density (pcf)

Moisture
Content

W
A
T
E
R
 L
E
V
E
L

20 40 60 80

MATERIAL DESCRIPTION P
A
S
S
IN
G
 #
2
0
0
 S
IE
V
E
 (
%
)

D
R
Y
 D
E
N
S
IT
Y
 (
p
c
f)

Notes:

D
E
P
T
H
 (
ft
.)

Disturbed

P
L
A
S
T
IC
IT
Y
 I
N
D
E
XN (blows/ft)

P (tsf)

DD (pcf)

N
P
T
Qu

DD

UU (tsf)

Northing:  13860195.97
Easting:  3119513.44

Proposed Water Line Replacement in Inner Loop North Area Houston,TX
WBS No. S-000035-0182-3
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CL

0

13

29

15

18

28

47

105

7" Asphalt

13" Crushed gravel

Lean Clay with Sand (CL), hard, medium
plasticity, light gray and tan

..with calcareous nodules below 4'

..with ferrous nodules below 6'

..stiff below 10'

7
11

13

14

14

21

22

4.5
4.5

4.5

4.5

4.5

2.0

2.0
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BORING TYPE:

Key to Abbreviations:

Plastic
Limit

Water Observations:   Initial Water Level: Dry, After Drilling
Water Level: Dry

F
A
IL
U
R
E
 S
T
R
A
IN
 (
%
)

3/8/2013

G13-120

S
A
M
P
L
E
S

E
S
T
IM
A
T
E
D
 A
N
G
L
E
 O
F

IN
T
E
R
N
A
L
 F
R
IC
T
IO
N
 (
°)
,

O
T
H
E
R
 T
E
S
T
S
 &
 R
E
M
A
R
K
S

Augered to 13', Hole Grouted after Drilling. Drilled By: Johnson and Sons , Logged

BY: PV,  Checked By: Jitu/John, QC/QA By: PST

1.0 2.0 3.0 4.0

PROJECT:

PI

52.61

USC

SPT Shelby Tube

Water Level

L
IQ
U
ID
 L
IM
IT

LL20 40 60 80 M
O
IS
T
U
R
E
 C
O
N
T
E
N
T
 (
%
)

LOG OF BORING B-29

Auger

24 Hrs:

Wynne St.

After Drilling:

Associated Testing Laboratories, Inc.
3143 Yellowstone Blvd
Houston, Texas-77054

DATE

SURFACE ELEVATION

Sample Key:

B
L
O
W
  
C
O
U
N
T

(N
, 
B
lo
w
s
/F
o
o
t)

P
O
C
K
E
T

P
E
N
E
T
R
O
M
E
T
E
R
(P
,t
s
f)

90 100 110 120

LOCATION

PROJECT NO.:

1.0 2.0 3.0 4.0

Intial:

C
O
N
F
IN
IN
G

P
R
E
S
S
U
R
E
 (
p
s
i)

0

5

10

Liquid
Limit

ATTERBERG

LIMITS(%)

P
L
A
S
T
IC
 L
IM
IT

PLU
N
D
R
A
IN
E
D
 S
H
E
A
R

S
T
R
E
N
G
T
H
 (
ts
f)

Natural Moisture Content

and

Atterberg Limits

- SPT Data (Blows/Ft)
- Pocket Penetrometer (tsf)
- Torvane (psf)
- Unconfined Comp. Strength (tsf)
- Dry Density (pcf)

Moisture
Content

W
A
T
E
R
 L
E
V
E
L

20 40 60 80

MATERIAL DESCRIPTION P
A
S
S
IN
G
 #
2
0
0
 S
IE
V
E
 (
%
)

D
R
Y
 D
E
N
S
IT
Y
 (
p
c
f)

Notes:

D
E
P
T
H
 (
ft
.)

Disturbed

P
L
A
S
T
IC
IT
Y
 I
N
D
E
XN (blows/ft)

P (tsf)

DD (pcf)

N
P
T
Qu

DD

UU (tsf)

Northing:  13859975.46
Easting:  3119093.06

Proposed Water Line Replacement in Inner Loop North Area Houston,TX
WBS No. S-000035-0182-3
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CL

CH

0

20

40

17

21

37

61

94

6.5" Concrete

4" Crushed limestone

Lean Clay (CL), stiff, medium plasticity, light
gray and tan

..with sand seam below 2'

..firm with ferrous nodules below 4'

Fat Clay (CH), firm, high plasticity, light gray
and tan

..stiff with ferrous nodules below 10'

..very stiff below 12'

..light hydrocarbon - like odor noted at
bottom of sample at 14'

17

19

22

22

29

31

23

2.0

1.75

1.0

1.0

1.0

2.0

3.0
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HCFCD  G13-120.GPJ  HCFCD.GDT  6/27/13

BORING TYPE:

Key to Abbreviations:

Plastic
Limit

Water Observations:   Initial Water Level: Dry, After Drilling
Water Level: Dry

F
A
IL
U
R
E
 S
T
R
A
IN
 (
%
)

4/8/2013

G13-120

S
A
M
P
L
E
S

E
S
T
IM
A
T
E
D
 A
N
G
L
E
 O
F

IN
T
E
R
N
A
L
 F
R
IC
T
IO
N
 (
°)
,

O
T
H
E
R
 T
E
S
T
S
 &
 R
E
M
A
R
K
S

Augered to 14', Hole Grouted after Drilling. Drilled By: Johnson and Sons , Logged

BY: PV,  Checked By: Jitu/John, QC/QA By: PST

1.0 2.0 3.0 4.0

PROJECT:

PI

53.69

USC

SPT Shelby Tube

Water Level

L
IQ
U
ID
 L
IM
IT

LL20 40 60 80 M
O
IS
T
U
R
E
 C
O
N
T
E
N
T
 (
%
)

LOG OF BORING B-30

Auger

24 Hrs:

Wynne St.

After Drilling:

Associated Testing Laboratories, Inc.
3143 Yellowstone Blvd
Houston, Texas-77054

DATE

SURFACE ELEVATION

Sample Key:

B
L
O
W
  
C
O
U
N
T

(N
, 
B
lo
w
s
/F
o
o
t)

P
O
C
K
E
T

P
E
N
E
T
R
O
M
E
T
E
R
(P
,t
s
f)

90 100 110 120

LOCATION

PROJECT NO.:

1.0 2.0 3.0 4.0

Intial:

C
O
N
F
IN
IN
G

P
R
E
S
S
U
R
E
 (
p
s
i)

0

5

10

Liquid
Limit

ATTERBERG

LIMITS(%)

P
L
A
S
T
IC
 L
IM
IT

PLU
N
D
R
A
IN
E
D
 S
H
E
A
R

S
T
R
E
N
G
T
H
 (
ts
f)

Natural Moisture Content

and

Atterberg Limits

- SPT Data (Blows/Ft)
- Pocket Penetrometer (tsf)
- Torvane (psf)
- Unconfined Comp. Strength (tsf)
- Dry Density (pcf)

Moisture
Content

W
A
T
E
R
 L
E
V
E
L

20 40 60 80

MATERIAL DESCRIPTION P
A
S
S
IN
G
 #
2
0
0
 S
IE
V
E
 (
%
)

D
R
Y
 D
E
N
S
IT
Y
 (
p
c
f)

Notes:

D
E
P
T
H
 (
ft
.)

Disturbed

P
L
A
S
T
IC
IT
Y
 I
N
D
E
XN (blows/ft)

P (tsf)

DD (pcf)

N
P
T
Qu

DD

UU (tsf)

Northing:  13860019.14
Easting:  3119996.92

Proposed Water Line Replacement in Inner Loop North Area Houston,TX
WBS No. S-000035-0182-3



72

CL

0

9

30

15

18

24

48

111

2" Asphalt

11" Crushed gravel

Lean Clay with Sand (CL), very stiff, slight
plasticity, light gray and tan

..stiff with ferrous nodules below 2'

..hard with calcareous nodules below 4'

..very stiff below 6'

13

16

15

16

18

20

4.0

1.5

4.5

3.75

3.0

3.5
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HCFCD  G13-120.GPJ  HCFCD.GDT  6/27/13

BORING TYPE:

Key to Abbreviations:

Plastic
Limit

Water Observations:   Initial Water Level: Dry, After Drilling
Water Level: Dry

F
A
IL
U
R
E
 S
T
R
A
IN
 (
%
)

3/8/2013

G13-120

S
A
M
P
L
E
S

E
S
T
IM
A
T
E
D
 A
N
G
L
E
 O
F

IN
T
E
R
N
A
L
 F
R
IC
T
IO
N
 (
°)
,

O
T
H
E
R
 T
E
S
T
S
 &
 R
E
M
A
R
K
S

Augered to 12', Hole Grouted after Drilling. Drilled By: Johnson and Sons , Logged

BY: PV,  Checked By: Jitu/John, QC/QA By: PST

1.0 2.0 3.0 4.0

PROJECT:

PI

52.66

USC

SPT Shelby Tube

Water Level

L
IQ
U
ID
 L
IM
IT

LL20 40 60 80 M
O
IS
T
U
R
E
 C
O
N
T
E
N
T
 (
%
)

LOG OF BORING B-31

Auger

24 Hrs:

I-45 Frontage Rd.

After Drilling:

Associated Testing Laboratories, Inc.
3143 Yellowstone Blvd
Houston, Texas-77054

DATE

SURFACE ELEVATION

Sample Key:

B
L
O
W
  
C
O
U
N
T

(N
, 
B
lo
w
s
/F
o
o
t)

P
O
C
K
E
T

P
E
N
E
T
R
O
M
E
T
E
R
(P
,t
s
f)

90 100 110 120

LOCATION

PROJECT NO.:

1.0 2.0 3.0 4.0

Intial:

C
O
N
F
IN
IN
G

P
R
E
S
S
U
R
E
 (
p
s
i)

0

5

10

Liquid
Limit

ATTERBERG

LIMITS(%)

P
L
A
S
T
IC
 L
IM
IT

PLU
N
D
R
A
IN
E
D
 S
H
E
A
R

S
T
R
E
N
G
T
H
 (
ts
f)

Natural Moisture Content

and

Atterberg Limits

- SPT Data (Blows/Ft)
- Pocket Penetrometer (tsf)
- Torvane (psf)
- Unconfined Comp. Strength (tsf)
- Dry Density (pcf)

Moisture
Content

W
A
T
E
R
 L
E
V
E
L

20 40 60 80

MATERIAL DESCRIPTION P
A
S
S
IN
G
 #
2
0
0
 S
IE
V
E
 (
%
)

D
R
Y
 D
E
N
S
IT
Y
 (
p
c
f)

Notes:

D
E
P
T
H
 (
ft
.)

Disturbed

P
L
A
S
T
IC
IT
Y
 I
N
D
E
XN (blows/ft)

P (tsf)

DD (pcf)

N
P
T
Qu

DD

UU (tsf)

Northing:  13859528.4
Easting:  3119187.59

Proposed Water Line Replacement in Inner Loop North Area Houston,TX
WBS No. S-000035-0182-3



96

CL

0

26

30

18

18

44

48108

Lean Clay (CL), very stiff, high plasticity,
light gray and tan
( Fill 13 feet )

..with ferrous nodules below 2'

..hard with calcareous nodules below 4'

..very stiff below 10'

..hard below 12'

19

18

18

13

15

17

13

3.5

3.0

4.5

4.5

4.5

3.5

4.5
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HCFCD  G13-120.GPJ  HCFCD.GDT  6/27/13

BORING TYPE:

Key to Abbreviations:

Plastic
Limit

Water Observations:   Initial Water Level: Dry, After Drilling
Water Level: Dry

F
A
IL
U
R
E
 S
T
R
A
IN
 (
%
)

4/4/2013

G13-120

S
A
M
P
L
E
S

E
S
T
IM
A
T
E
D
 A
N
G
L
E
 O
F

IN
T
E
R
N
A
L
 F
R
IC
T
IO
N
 (
°)
,

O
T
H
E
R
 T
E
S
T
S
 &
 R
E
M
A
R
K
S

Augered to 13', Hole Grouted after Drilling. Drilled By: Johnson and Sons , Logged

BY: PV,  Checked By: Jitu/John, QC/QA By: PST

1.0 2.0 3.0 4.0

PROJECT:

PI

50.41

USC

SPT Shelby Tube

Water Level

L
IQ
U
ID
 L
IM
IT

LL20 40 60 80 M
O
IS
T
U
R
E
 C
O
N
T
E
N
T
 (
%
)

LOG OF BORING B-32

Auger

24 Hrs:

I-45 Frontage Rd.

After Drilling:

Associated Testing Laboratories, Inc.
3143 Yellowstone Blvd
Houston, Texas-77054

DATE

SURFACE ELEVATION

Sample Key:

B
L
O
W
  
C
O
U
N
T

(N
, 
B
lo
w
s
/F
o
o
t)

P
O
C
K
E
T

P
E
N
E
T
R
O
M
E
T
E
R
(P
,t
s
f)

90 100 110 120

LOCATION

PROJECT NO.:

1.0 2.0 3.0 4.0

Intial:

C
O
N
F
IN
IN
G

P
R
E
S
S
U
R
E
 (
p
s
i)

0

5

10

Liquid
Limit

ATTERBERG

LIMITS(%)

P
L
A
S
T
IC
 L
IM
IT

PLU
N
D
R
A
IN
E
D
 S
H
E
A
R

S
T
R
E
N
G
T
H
 (
ts
f)

Natural Moisture Content

and

Atterberg Limits

- SPT Data (Blows/Ft)
- Pocket Penetrometer (tsf)
- Torvane (psf)
- Unconfined Comp. Strength (tsf)
- Dry Density (pcf)

Moisture
Content

W
A
T
E
R
 L
E
V
E
L

20 40 60 80

MATERIAL DESCRIPTION P
A
S
S
IN
G
 #
2
0
0
 S
IE
V
E
 (
%
)

D
R
Y
 D
E
N
S
IT
Y
 (
p
c
f)

Notes:

D
E
P
T
H
 (
ft
.)

Disturbed

P
L
A
S
T
IC
IT
Y
 I
N
D
E
XN (blows/ft)

P (tsf)

DD (pcf)

N
P
T
Qu

DD

UU (tsf)

Northing:  13859073.33
Easting:  3119284.65

Proposed Water Line Replacement in Inner Loop North Area Houston,TX
WBS No. S-000035-0182-3



85

CL

CH 0

17

32

16

19

33

51

110

7.25" Concrete

5" Sand

Lean Clay with Sand (CL), stiff, medium
plasticity, light gray and tan
..with calcareous nodules below 2'

..with ferrous nodules below 4'

Fat Clay with Sand (CH), stiff, high
plasticity, light gray and tan

..with ferrous nodules below 10'

16

18

18

18

19

20

2.0

1.5

2.0

1.5

2.0

2.0
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HCFCD  G13-120.GPJ  HCFCD.GDT  6/27/13

BORING TYPE:

Key to Abbreviations:

Plastic
Limit

Water Observations:   Initial Water Level: Dry, After Drilling
Water Level: Dry

F
A
IL
U
R
E
 S
T
R
A
IN
 (
%
)

4/3/2013

G13-120

S
A
M
P
L
E
S

E
S
T
IM
A
T
E
D
 A
N
G
L
E
 O
F

IN
T
E
R
N
A
L
 F
R
IC
T
IO
N
 (
°)
,

O
T
H
E
R
 T
E
S
T
S
 &
 R
E
M
A
R
K
S

Augered to 12', Hole Grouted after Drilling. Drilled By: Johnson and Sons , Logged

BY: PV,  Checked By: Jitu/John, QC/QA By: PST

1.0 2.0 3.0 4.0

PROJECT:

PI

58.74

USC

SPT Shelby Tube

Water Level

L
IQ
U
ID
 L
IM
IT

LL20 40 60 80 M
O
IS
T
U
R
E
 C
O
N
T
E
N
T
 (
%
)

LOG OF BORING B-33

Auger

24 Hrs:

Cortlandt St.

After Drilling:

Associated Testing Laboratories, Inc.
3143 Yellowstone Blvd
Houston, Texas-77054

DATE

SURFACE ELEVATION

Sample Key:

B
L
O
W
  
C
O
U
N
T

(N
, 
B
lo
w
s
/F
o
o
t)

P
O
C
K
E
T

P
E
N
E
T
R
O
M
E
T
E
R
(P
,t
s
f)

90 100 110 120

LOCATION

PROJECT NO.:

1.0 2.0 3.0 4.0

Intial:

C
O
N
F
IN
IN
G

P
R
E
S
S
U
R
E
 (
p
s
i)

0

5

10

Liquid
Limit

ATTERBERG

LIMITS(%)

P
L
A
S
T
IC
 L
IM
IT

PLU
N
D
R
A
IN
E
D
 S
H
E
A
R

S
T
R
E
N
G
T
H
 (
ts
f)

Natural Moisture Content

and

Atterberg Limits

- SPT Data (Blows/Ft)
- Pocket Penetrometer (tsf)
- Torvane (psf)
- Unconfined Comp. Strength (tsf)
- Dry Density (pcf)

Moisture
Content

W
A
T
E
R
 L
E
V
E
L

20 40 60 80

MATERIAL DESCRIPTION P
A
S
S
IN
G
 #
2
0
0
 S
IE
V
E
 (
%
)

D
R
Y
 D
E
N
S
IT
Y
 (
p
c
f)

Notes:

D
E
P
T
H
 (
ft
.)

Disturbed

P
L
A
S
T
IC
IT
Y
 I
N
D
E
XN (blows/ft)

P (tsf)

DD (pcf)

N
P
T
Qu

DD

UU (tsf)

Northing:  13859611.23
Easting:  3111725.39

Proposed Water Line Replacement in Inner Loop North Area Houston,TX
WBS No. S-000035-0182-3



80

CL

CH

0

15

39

16

20

31

59

113

3" Asphalt

7" Shell

Lean Clay with Sand (CL), very stiff,
medium plasticity, light gray and tan

..with calcareous nodules below 2'

..stiff with ferrous nodules below 4'

Fat Clay with Sand (CH), very stiff, high
plasticity, light gray and tan

..with ferrous and calcareous nodules
below 12'

17

18

17

17

19

26

18

2.5

2.75

2.0

2.0

3.5

3.5

4.0
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HCFCD  G13-120.GPJ  HCFCD.GDT  6/27/13

BORING TYPE:

Key to Abbreviations:

Plastic
Limit

Water Observations:   Initial Water Level: Dry, After Drilling
Water Level: Dry

F
A
IL
U
R
E
 S
T
R
A
IN
 (
%
)

4/2/2013

G13-120

S
A
M
P
L
E
S

E
S
T
IM
A
T
E
D
 A
N
G
L
E
 O
F

IN
T
E
R
N
A
L
 F
R
IC
T
IO
N
 (
°)
,

O
T
H
E
R
 T
E
S
T
S
 &
 R
E
M
A
R
K
S

Augered to 13', Hole Grouted after Drilling. Drilled By: Johnson and Sons , Logged

BY: PV,  Checked By: Jitu/John, QC/QA By: PST

1.0 2.0 3.0 4.0

PROJECT:

PI

60.25

USC

SPT Shelby Tube

Water Level

L
IQ
U
ID
 L
IM
IT

LL20 40 60 80 M
O
IS
T
U
R
E
 C
O
N
T
E
N
T
 (
%
)

LOG OF BORING B-34

Auger

24 Hrs:

Arlington St.

After Drilling:

Associated Testing Laboratories, Inc.
3143 Yellowstone Blvd
Houston, Texas-77054

DATE

SURFACE ELEVATION

Sample Key:

B
L
O
W
  
C
O
U
N
T

(N
, 
B
lo
w
s
/F
o
o
t)

P
O
C
K
E
T

P
E
N
E
T
R
O
M
E
T
E
R
(P
,t
s
f)

90 100 110 120

LOCATION

PROJECT NO.:

1.0 2.0 3.0 4.0

Intial:

C
O
N
F
IN
IN
G

P
R
E
S
S
U
R
E
 (
p
s
i)

0

5

10

Liquid
Limit

ATTERBERG

LIMITS(%)

P
L
A
S
T
IC
 L
IM
IT

PLU
N
D
R
A
IN
E
D
 S
H
E
A
R

S
T
R
E
N
G
T
H
 (
ts
f)

Natural Moisture Content

and

Atterberg Limits

- SPT Data (Blows/Ft)
- Pocket Penetrometer (tsf)
- Torvane (psf)
- Unconfined Comp. Strength (tsf)
- Dry Density (pcf)

Moisture
Content

W
A
T
E
R
 L
E
V
E
L

20 40 60 80

MATERIAL DESCRIPTION P
A
S
S
IN
G
 #
2
0
0
 S
IE
V
E
 (
%
)

D
R
Y
 D
E
N
S
IT
Y
 (
p
c
f)

Notes:

D
E
P
T
H
 (
ft
.)

Disturbed

P
L
A
S
T
IC
IT
Y
 I
N
D
E
XN (blows/ft)

P (tsf)

DD (pcf)

N
P
T
Qu

DD

UU (tsf)

Northing:  13860219.39
Easting:  3112050.32

Proposed Water Line Replacement in Inner Loop North Area Houston,TX
WBS No. S-000035-0182-3



76

CL

0

18

23

16

17

34

40

119

3" Asphalt

5" Shell

Lean Clay with Sand (CL), stiff, medium
plasticity, light gray and tan

..with calcareous nodules below 2'

..with ferrous nodules below 4'

..firm with sand seam below 6'

..stiff below 10'

..very stiff below 12'

17

17

16

21

22

23

16

17

2.0

2.0

1.5

1.0

1.0

2.0

3.5

4.0
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HCFCD  G13-120.GPJ  HCFCD.GDT  6/27/13

BORING TYPE:

Key to Abbreviations:

Plastic
Limit

Water Observations:   Initial Water Level: Dry, After Drilling
Water Level: Dry

F
A
IL
U
R
E
 S
T
R
A
IN
 (
%
)

4/2/2013

G13-120

S
A
M
P
L
E
S

E
S
T
IM
A
T
E
D
 A
N
G
L
E
 O
F

IN
T
E
R
N
A
L
 F
R
IC
T
IO
N
 (
°)
,

O
T
H
E
R
 T
E
S
T
S
 &
 R
E
M
A
R
K
S

Augered to 15', Hole Grouted after Drilling. Drilled By: Johnson and Sons , Logged

BY: PV,  Checked By: Jitu/John, QC/QA By: PST

1.0 2.0 3.0 4.0

PROJECT:

PI

60.82

USC

SPT Shelby Tube

Water Level

L
IQ
U
ID
 L
IM
IT

LL20 40 60 80 M
O
IS
T
U
R
E
 C
O
N
T
E
N
T
 (
%
)

LOG OF BORING B-35

Auger

24 Hrs:

Arlington St.

After Drilling:

Associated Testing Laboratories, Inc.
3143 Yellowstone Blvd
Houston, Texas-77054

DATE

SURFACE ELEVATION

Sample Key:

B
L
O
W
  
C
O
U
N
T

(N
, 
B
lo
w
s
/F
o
o
t)

P
O
C
K
E
T

P
E
N
E
T
R
O
M
E
T
E
R
(P
,t
s
f)

90 100 110 120

LOCATION

PROJECT NO.:

1.0 2.0 3.0 4.0

Intial:

C
O
N
F
IN
IN
G

P
R
E
S
S
U
R
E
 (
p
s
i)

0

5

10

15

Liquid
Limit

ATTERBERG

LIMITS(%)

P
L
A
S
T
IC
 L
IM
IT

PLU
N
D
R
A
IN
E
D
 S
H
E
A
R

S
T
R
E
N
G
T
H
 (
ts
f)

Natural Moisture Content

and

Atterberg Limits

- SPT Data (Blows/Ft)
- Pocket Penetrometer (tsf)
- Torvane (psf)
- Unconfined Comp. Strength (tsf)
- Dry Density (pcf)

Moisture
Content

W
A
T
E
R
 L
E
V
E
L

20 40 60 80

MATERIAL DESCRIPTION P
A
S
S
IN
G
 #
2
0
0
 S
IE
V
E
 (
%
)

D
R
Y
 D
E
N
S
IT
Y
 (
p
c
f)

Notes:

D
E
P
T
H
 (
ft
.)

Disturbed

P
L
A
S
T
IC
IT
Y
 I
N
D
E
XN (blows/ft)

P (tsf)

DD (pcf)

N
P
T
Qu

DD

UU (tsf)

Northing:  13860711.18
Easting:  3112025.98

Proposed Water Line Replacement in Inner Loop North Area Houston,TX
WBS No. S-000035-0182-3



67

CL

CH 0

19

41

17

21

36

62

107

4" Asphalt

9" Shell

Sandy Lean Clay (CL), stiff, medium
plasticity, light gray and tan

..with ferrous and calcareous nodules
below 2'

..very stiff below 6'

Fat Clay with Sand (CH), stiff, very high
plasticity, light gray and tan with ferrous
nodules

..with ferrous nodules below 10'

17

19

17

19

27

22

2.0

1.5

3.5

3.0

2.0

2.0
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HCFCD  G13-120.GPJ  HCFCD.GDT  6/27/13

BORING TYPE:

Key to Abbreviations:

Plastic
Limit

Water Observations:   Initial Water Level: Dry, After Drilling
Water Level: Dry

F
A
IL
U
R
E
 S
T
R
A
IN
 (
%
)

3/9/2013

G13-120

S
A
M
P
L
E
S

E
S
T
IM
A
T
E
D
 A
N
G
L
E
 O
F

IN
T
E
R
N
A
L
 F
R
IC
T
IO
N
 (
°)
,

O
T
H
E
R
 T
E
S
T
S
 &
 R
E
M
A
R
K
S

Augered to 12', Hole Grouted after Drilling. Drilled By: Johnson and Sons , Logged

BY: PV,  Checked By: Jitu/John, QC/QA By: PST

1.0 2.0 3.0 4.0

PROJECT:

PI

59.32

USC

SPT Shelby Tube

Water Level

L
IQ
U
ID
 L
IM
IT

LL20 40 60 80 M
O
IS
T
U
R
E
 C
O
N
T
E
N
T
 (
%
)

LOG OF BORING B-36

Auger

24 Hrs:

Aurora St.

After Drilling:

Associated Testing Laboratories, Inc.
3143 Yellowstone Blvd
Houston, Texas-77054

DATE

SURFACE ELEVATION

Sample Key:

B
L
O
W
  
C
O
U
N
T

(N
, 
B
lo
w
s
/F
o
o
t)

P
O
C
K
E
T

P
E
N
E
T
R
O
M
E
T
E
R
(P
,t
s
f)

90 100 110 120

LOCATION

PROJECT NO.:

1.0 2.0 3.0 4.0

Intial:

C
O
N
F
IN
IN
G

P
R
E
S
S
U
R
E
 (
p
s
i)

0

5

10

Liquid
Limit

ATTERBERG

LIMITS(%)

P
L
A
S
T
IC
 L
IM
IT

PLU
N
D
R
A
IN
E
D
 S
H
E
A
R

S
T
R
E
N
G
T
H
 (
ts
f)

Natural Moisture Content

and

Atterberg Limits

- SPT Data (Blows/Ft)
- Pocket Penetrometer (tsf)
- Torvane (psf)
- Unconfined Comp. Strength (tsf)
- Dry Density (pcf)

Moisture
Content

W
A
T
E
R
 L
E
V
E
L

20 40 60 80

MATERIAL DESCRIPTION P
A
S
S
IN
G
 #
2
0
0
 S
IE
V
E
 (
%
)

D
R
Y
 D
E
N
S
IT
Y
 (
p
c
f)

Notes:

D
E
P
T
H
 (
ft
.)

Disturbed

P
L
A
S
T
IC
IT
Y
 I
N
D
E
XN (blows/ft)

P (tsf)

DD (pcf)

N
P
T
Qu

DD

UU (tsf)

Northing:  13861029.65
Easting:  3111759.69

Proposed Water Line Replacement in Inner Loop North Area Houston,TX
WBS No. S-000035-0182-3



82

80

CL

0

0

25

24

18

17

43

41

113

108

3" Asphalt

3" Lime stabilized

Lean Clay with Sand (CL), stiff, high
plasticity, light gray and tan
..firm with calcareous nodules below 2'

..stiff with ferrous nodules below 4'

..very stiff below 12'

18

16

17

19

21

21

15

16

2.0

1.5

2.0

2.0

1.5

2.0

3.75

3.0
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HCFCD  G13-120.GPJ  HCFCD.GDT  6/27/13

BORING TYPE:

Key to Abbreviations:

Plastic
Limit

Water Observations:   Initial Water Level: Dry, After Drilling
Water Level: Dry

F
A
IL
U
R
E
 S
T
R
A
IN
 (
%
)

3/29/2013

G13-120

S
A
M
P
L
E
S

E
S
T
IM
A
T
E
D
 A
N
G
L
E
 O
F

IN
T
E
R
N
A
L
 F
R
IC
T
IO
N
 (
°)
,

O
T
H
E
R
 T
E
S
T
S
 &
 R
E
M
A
R
K
S

Augered to 16', Hole Grouted after Drilling. Drilled By: Johnson and Sons , Logged

BY: PV,  Checked By: Jitu/John, QC/QA By: PST

1.0 2.0 3.0 4.0

PROJECT:

PI

60.04

USC

SPT Shelby Tube

Water Level

L
IQ
U
ID
 L
IM
IT

LL20 40 60 80 M
O
IS
T
U
R
E
 C
O
N
T
E
N
T
 (
%
)

LOG OF BORING B-37

Auger

24 Hrs:

Cortlandt St.

After Drilling:

Associated Testing Laboratories, Inc.
3143 Yellowstone Blvd
Houston, Texas-77054

DATE

SURFACE ELEVATION

Sample Key:

B
L
O
W
  
C
O
U
N
T

(N
, 
B
lo
w
s
/F
o
o
t)

P
O
C
K
E
T

P
E
N
E
T
R
O
M
E
T
E
R
(P
,t
s
f)

90 100 110 120

LOCATION

PROJECT NO.:

1.0 2.0 3.0 4.0

Intial:

C
O
N
F
IN
IN
G

P
R
E
S
S
U
R
E
 (
p
s
i)

0

5

10

15

Liquid
Limit

ATTERBERG

LIMITS(%)

P
L
A
S
T
IC
 L
IM
IT

PLU
N
D
R
A
IN
E
D
 S
H
E
A
R

S
T
R
E
N
G
T
H
 (
ts
f)

Natural Moisture Content

and

Atterberg Limits

- SPT Data (Blows/Ft)
- Pocket Penetrometer (tsf)
- Torvane (psf)
- Unconfined Comp. Strength (tsf)
- Dry Density (pcf)

Moisture
Content

W
A
T
E
R
 L
E
V
E
L

20 40 60 80

MATERIAL DESCRIPTION P
A
S
S
IN
G
 #
2
0
0
 S
IE
V
E
 (
%
)

D
R
Y
 D
E
N
S
IT
Y
 (
p
c
f)

Notes:

D
E
P
T
H
 (
ft
.)

Disturbed

P
L
A
S
T
IC
IT
Y
 I
N
D
E
XN (blows/ft)

P (tsf)

DD (pcf)

N
P
T
Qu

DD

UU (tsf)

Northing:  13861443.93
Easting:  3111531.12

Proposed Water Line Replacement in Inner Loop North Area Houston,TX
WBS No. S-000035-0182-3



85

CL

0

24

16

18

16

42

32

110

3" Asphalt

7" Crushed gravel

Lean Clay with Sand (CL), very stiff, high
plasticity, light gray and tan

..with calcareous nodules below 2'

..with ferrous nodules below 4'

15

18

19

17

19

18

18

3.5

3.0

2.75

4.0

3.5

3.5

3.0
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HCFCD  G13-120.GPJ  HCFCD.GDT  6/27/13

BORING TYPE:

Key to Abbreviations:

Plastic
Limit

Water Observations:   Initial Water Level: Dry, After Drilling
Water Level: Dry

F
A
IL
U
R
E
 S
T
R
A
IN
 (
%
)

3/29/2013

G13-120

S
A
M
P
L
E
S

E
S
T
IM
A
T
E
D
 A
N
G
L
E
 O
F

IN
T
E
R
N
A
L
 F
R
IC
T
IO
N
 (
°)
,

O
T
H
E
R
 T
E
S
T
S
 &
 R
E
M
A
R
K
S

Augered to 14', Hole Grouted after Drilling. Drilled By: Johnson and Sons , Logged

BY: PV,  Checked By: Jitu/John, QC/QA By: PST

1.0 2.0 3.0 4.0

PROJECT:

PI

60.39

USC

SPT Shelby Tube

Water Level

L
IQ
U
ID
 L
IM
IT

LL20 40 60 80 M
O
IS
T
U
R
E
 C
O
N
T
E
N
T
 (
%
)

LOG OF BORING B-38

Auger

24 Hrs:

Cortlandt St.

After Drilling:

Associated Testing Laboratories, Inc.
3143 Yellowstone Blvd
Houston, Texas-77054

DATE

SURFACE ELEVATION

Sample Key:

B
L
O
W
  
C
O
U
N
T

(N
, 
B
lo
w
s
/F
o
o
t)

P
O
C
K
E
T

P
E
N
E
T
R
O
M
E
T
E
R
(P
,t
s
f)

90 100 110 120

LOCATION

PROJECT NO.:

1.0 2.0 3.0 4.0

Intial:

C
O
N
F
IN
IN
G

P
R
E
S
S
U
R
E
 (
p
s
i)

0

5

10

Liquid
Limit

ATTERBERG

LIMITS(%)

P
L
A
S
T
IC
 L
IM
IT

PLU
N
D
R
A
IN
E
D
 S
H
E
A
R

S
T
R
E
N
G
T
H
 (
ts
f)

Natural Moisture Content

and

Atterberg Limits

- SPT Data (Blows/Ft)
- Pocket Penetrometer (tsf)
- Torvane (psf)
- Unconfined Comp. Strength (tsf)
- Dry Density (pcf)

Moisture
Content

W
A
T
E
R
 L
E
V
E
L

20 40 60 80

MATERIAL DESCRIPTION P
A
S
S
IN
G
 #
2
0
0
 S
IE
V
E
 (
%
)

D
R
Y
 D
E
N
S
IT
Y
 (
p
c
f)

Notes:

D
E
P
T
H
 (
ft
.)

Disturbed

P
L
A
S
T
IC
IT
Y
 I
N
D
E
XN (blows/ft)

P (tsf)

DD (pcf)

N
P
T
Qu

DD

UU (tsf)

Northing:  13861998.41
Easting:  3111504.02

Proposed Water Line Replacement in Inner Loop North Area Houston,TX
WBS No. S-000035-0182-3
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69

CL

0

0

17

30

16

19

33

49

118

115

4" Asphalt

5" Shell

Sandy Lean Clay (CL), hard, medium
plasticity, light gray and tan
..very stiff with calcareous nodules
below 2'

..with ferrous nodules below 6'

..with sand seam below 10'

13

13

12

17

19

25

18

18

19

4.5

3.5

3.0

3.5

4.0

2.5

4.0

3.5

4.0

PAGE  1  OF  1

HCFCD  G13-120.GPJ  HCFCD.GDT  6/27/13

BORING TYPE:

Key to Abbreviations:

Plastic
Limit

Water Observations:   Initial Water Level: Dry, After Drilling
Water Level: Dry

F
A
IL
U
R
E
 S
T
R
A
IN
 (
%
)

4/2/2013

G13-120

S
A
M
P
L
E
S

E
S
T
IM
A
T
E
D
 A
N
G
L
E
 O
F

IN
T
E
R
N
A
L
 F
R
IC
T
IO
N
 (
°)
,

O
T
H
E
R
 T
E
S
T
S
 &
 R
E
M
A
R
K
S

Augered to 17', Hole Grouted after Drilling. Drilled By: Johnson and Sons , Logged

BY: PV,  Checked By: Jitu/John, QC/QA By: PST

1.0 2.0 3.0 4.0

PROJECT:

PI

60.02

USC

SPT Shelby Tube

Water Level

L
IQ
U
ID
 L
IM
IT

LL20 40 60 80 M
O
IS
T
U
R
E
 C
O
N
T
E
N
T
 (
%
)

LOG OF BORING B-39

Auger

24 Hrs:

Arlington St.

After Drilling:

Associated Testing Laboratories, Inc.
3143 Yellowstone Blvd
Houston, Texas-77054

DATE

SURFACE ELEVATION

Sample Key:

B
L
O
W
  
C
O
U
N
T

(N
, 
B
lo
w
s
/F
o
o
t)

P
O
C
K
E
T

P
E
N
E
T
R
O
M
E
T
E
R
(P
,t
s
f)

90 100 110 120

LOCATION

PROJECT NO.:

1.0 2.0 3.0 4.0

Intial:

C
O
N
F
IN
IN
G

P
R
E
S
S
U
R
E
 (
p
s
i)

0

5

10

15

Liquid
Limit

ATTERBERG

LIMITS(%)

P
L
A
S
T
IC
 L
IM
IT

PLU
N
D
R
A
IN
E
D
 S
H
E
A
R

S
T
R
E
N
G
T
H
 (
ts
f)

Natural Moisture Content

and

Atterberg Limits

- SPT Data (Blows/Ft)
- Pocket Penetrometer (tsf)
- Torvane (psf)
- Unconfined Comp. Strength (tsf)
- Dry Density (pcf)

Moisture
Content

W
A
T
E
R
 L
E
V
E
L

20 40 60 80

MATERIAL DESCRIPTION P
A
S
S
IN
G
 #
2
0
0
 S
IE
V
E
 (
%
)

D
R
Y
 D
E
N
S
IT
Y
 (
p
c
f)

Notes:

D
E
P
T
H
 (
ft
.)

Disturbed

P
L
A
S
T
IC
IT
Y
 I
N
D
E
XN (blows/ft)

P (tsf)

DD (pcf)

N
P
T
Qu

DD

UU (tsf)

Northing:  13861261.39
Easting:  3111995.71

Proposed Water Line Replacement in Inner Loop North Area Houston,TX
WBS No. S-000035-0182-3
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84

CL

CH

0

0

15

33

16

19

31

52

112

107

3" Asphalt

5" Shell

Lean Clay with Sand (CL), stiff, medium
plasticity, light gray and tan
..with calcareous nodules below 2'

..with ferrous nodules below 4'

..very stiff below 6'

Fat Clay with Sand (CH), stiff, high
plasticity, light gray and tan

..with ferrous nodules below 12'

..very stiff below 14'

17

18

18

20

19

21

21

18

2.0

1.5

2.0

2.5

2.5

1.5

2.0

4.0
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HCFCD  G13-120.GPJ  HCFCD.GDT  6/27/13

BORING TYPE:

Key to Abbreviations:

Plastic
Limit

Water Observations:   Initial Water Level: 14', After Drilling Water
Level: 14'

F
A
IL
U
R
E
 S
T
R
A
IN
 (
%
)

3/29/2013

G13-120

S
A
M
P
L
E
S

E
S
T
IM
A
T
E
D
 A
N
G
L
E
 O
F

IN
T
E
R
N
A
L
 F
R
IC
T
IO
N
 (
°)
,

O
T
H
E
R
 T
E
S
T
S
 &
 R
E
M
A
R
K
S

Augered to 16', Hole Caved at: 15', Hole Grouted after Drilling. Drilled By: Johnson

and Sons , Logged BY: PV,  Checked By: Jitu/John, QC/QA By: PST

1.0 2.0 3.0 4.0

PROJECT:

PI

59.44

USC

SPT Shelby Tube

Water Level

L
IQ
U
ID
 L
IM
IT

LL20 40 60 80 M
O
IS
T
U
R
E
 C
O
N
T
E
N
T
 (
%
)

LOG OF BORING B-40

Auger

24 Hrs:

Arlington St.

After Drilling:

Associated Testing Laboratories, Inc.
3143 Yellowstone Blvd
Houston, Texas-77054

DATE

SURFACE ELEVATION

Sample Key:

B
L
O
W
  
C
O
U
N
T

(N
, 
B
lo
w
s
/F
o
o
t)

P
O
C
K
E
T

P
E
N
E
T
R
O
M
E
T
E
R
(P
,t
s
f)

90 100 110 120

LOCATION

PROJECT NO.:

1.0 2.0 3.0 4.0

Intial:

C
O
N
F
IN
IN
G

P
R
E
S
S
U
R
E
 (
p
s
i)

0

5

10

15

Liquid
Limit

ATTERBERG

LIMITS(%)

P
L
A
S
T
IC
 L
IM
IT

PLU
N
D
R
A
IN
E
D
 S
H
E
A
R

S
T
R
E
N
G
T
H
 (
ts
f)

Natural Moisture Content

and

Atterberg Limits

- SPT Data (Blows/Ft)
- Pocket Penetrometer (tsf)
- Torvane (psf)
- Unconfined Comp. Strength (tsf)
- Dry Density (pcf)

Moisture
Content

W
A
T
E
R
 L
E
V
E
L

20 40 60 80

MATERIAL DESCRIPTION P
A
S
S
IN
G
 #
2
0
0
 S
IE
V
E
 (
%
)

D
R
Y
 D
E
N
S
IT
Y
 (
p
c
f)

Notes:

D
E
P
T
H
 (
ft
.)

Disturbed

P
L
A
S
T
IC
IT
Y
 I
N
D
E
XN (blows/ft)

P (tsf)

DD (pcf)

N
P
T
Qu

DD

UU (tsf)

Northing:  13861726.28
Easting:  3111972.33

Proposed Water Line Replacement in Inner Loop North Area Houston,TX
WBS No. S-000035-0182-3
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CL

0

0

24

25

17

18

41

43

107

114

7" Asphalt

5" Crushed gravel

Lean Clay with Sand (CL), stiff, high
plasticity, light gray and tan
..with ferrous nodules below 2'

..very stiff with calcareous nodules
below 4'

18

19

18

18

18

18

20

19

1.5

2.0

2.5

3.0

2.5

3.5

3.0

3.0

PAGE  1  OF  1

HCFCD  G13-120.GPJ  HCFCD.GDT  6/27/13

BORING TYPE:

Key to Abbreviations:

Plastic
Limit

Water Observations:   Initial Water Level: Dry, After Drilling
Water Level: Dry

F
A
IL
U
R
E
 S
T
R
A
IN
 (
%
)

3/29/2013

G13-120

S
A
M
P
L
E
S

E
S
T
IM
A
T
E
D
 A
N
G
L
E
 O
F

IN
T
E
R
N
A
L
 F
R
IC
T
IO
N
 (
°)
,

O
T
H
E
R
 T
E
S
T
S
 &
 R
E
M
A
R
K
S

Augered to 16', Hole Grouted after Drilling. Drilled By: Johnson and Sons , Logged

BY: PV,  Checked By: Jitu/John, QC/QA By: PST

1.0 2.0 3.0 4.0

PROJECT:

PI

58.42

USC

SPT Shelby Tube

Water Level

L
IQ
U
ID
 L
IM
IT

LL20 40 60 80 M
O
IS
T
U
R
E
 C
O
N
T
E
N
T
 (
%
)

LOG OF BORING B-41

Auger

24 Hrs:

Arlington St.

After Drilling:

Associated Testing Laboratories, Inc.
3143 Yellowstone Blvd
Houston, Texas-77054

DATE

SURFACE ELEVATION

Sample Key:

B
L
O
W
  
C
O
U
N
T

(N
, 
B
lo
w
s
/F
o
o
t)

P
O
C
K
E
T

P
E
N
E
T
R
O
M
E
T
E
R
(P
,t
s
f)

90 100 110 120

LOCATION

PROJECT NO.:

1.0 2.0 3.0 4.0

Intial:

C
O
N
F
IN
IN
G

P
R
E
S
S
U
R
E
 (
p
s
i)

0

5

10

15

Liquid
Limit

ATTERBERG

LIMITS(%)

P
L
A
S
T
IC
 L
IM
IT

PLU
N
D
R
A
IN
E
D
 S
H
E
A
R

S
T
R
E
N
G
T
H
 (
ts
f)

Natural Moisture Content

and

Atterberg Limits

- SPT Data (Blows/Ft)
- Pocket Penetrometer (tsf)
- Torvane (psf)
- Unconfined Comp. Strength (tsf)
- Dry Density (pcf)

Moisture
Content

W
A
T
E
R
 L
E
V
E
L

20 40 60 80

MATERIAL DESCRIPTION P
A
S
S
IN
G
 #
2
0
0
 S
IE
V
E
 (
%
)

D
R
Y
 D
E
N
S
IT
Y
 (
p
c
f)

Notes:

D
E
P
T
H
 (
ft
.)

Disturbed

P
L
A
S
T
IC
IT
Y
 I
N
D
E
XN (blows/ft)

P (tsf)

DD (pcf)

N
P
T
Qu

DD

UU (tsf)

Northing:  13862276.07
Easting:  3111942.85

Proposed Water Line Replacement in Inner Loop North Area Houston,TX
WBS No. S-000035-0182-3
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80

CL

0

10

22

29

17

18

39

47

106

114

3" Asphalt

4" Crushed stone

Lean Clay with Sand (CL), very stiff, high
plasticity, light gray and tan
..with calcareous nodules below 2'

..with ferrous nodules below 4'

..hard below 12'

..very stiff below 14'

16

14

18

21

21

17

17

18

19

3.0

3.0

3.5

2.5

4.0

3.5

4.5

4.0

2.5
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HCFCD  G13-120.GPJ  HCFCD.GDT  7/8/13

BORING TYPE:

Key to Abbreviations:

Plastic
Limit

Water Observations:   Initial  Water Level: Dry, After Drilling
Water Level: Dry, 24 hrs Water Level: Dry, 7 days Water
Level: 5.5', 30 days Water Level: 4.5'

F
A

IL
U

R
E

 S
T

R
A

IN
 (

%
)

3/6/2013

G13-120

S
A

M
P

L
E

S

E
S

T
IM

A
T

E
D

 A
N

G
L
E

 O
F

IN
T

E
R

N
A

L
 F

R
IC

T
IO

N
 (

°)
,

O
T

H
E

R
 T

E
S

T
S

 &
 R

E
M

A
R

K
S

Augered to 17'; PZ water level: Dry (3/07/2013);  PZ water level: 5.5' (3/14/2013);
PZ water level: 4.5' (4/10/2013) Drilled By: Van & Sons, Logged BY: PV,
Checked By: Jitu/John, QC/QA By: PST

1.0 2.0 3.0 4.0

PROJECT:

PI

58.59

USC

SPT Shelby Tube

Water Level

L
IQ

U
ID

 L
IM

IT

LL20 40 60 80 M
O

IS
T

U
R

E
 C

O
N

T
E

N
T

 (
%

)

LOG OF BORING B-42 (PZ-5)

Auger

24 Hrs:

Aurora St.

After Drilling:

Associated Testing Laboratories, Inc.
3143 Yellowstone Blvd
Houston, Texas-77054

DATE

SURFACE ELEVATION

Sample Key:

B
L
O

W
  
C

O
U

N
T

(N
, 
B

lo
w

s
/F

o
o
t)

P
O

C
K

E
T

P
E

N
E

T
R

O
M

E
T

E
R

(P
,t
s
f)

90 100 110 120

LOCATION

PROJECT NO.:

1.0 2.0 3.0 4.0

Intial:

C
O

N
F

IN
IN

G

P
R

E
S

S
U

R
E

 (
p
s
i)

0

5

10

15

Liquid
Limit

ATTERBERG

LIMITS(%)

P
L
A

S
T

IC
 L

IM
IT

PLU
N

D
R

A
IN

E
D

 S
H

E
A

R

S
T

R
E

N
G

T
H

 (
ts

f)

Natural Moisture Content

and

Atterberg Limits

- SPT Data (Blows/Ft)
- Pocket Penetrometer (tsf)
- Torvane (psf)
- Unconfined Comp. Strength (tsf)
- Dry Density (pcf)

Moisture
Content

W
A

T
E

R
 L

E
V

E
L

20 40 60 80

MATERIAL DESCRIPTION P
A

S
S

IN
G

 #
2
0
0
 S

IE
V

E
 (

%
)

D
R

Y
 D

E
N

S
IT

Y
 (

p
c
f)

Notes:

D
E

P
T

H
 (

ft
.)

Disturbed

P
L
A

S
T

IC
IT

Y
 I
N

D
E

XN (blows/ft)

P (tsf)

DD (pcf)

N
P
T
Qu

DD

UU (tsf)

Northing:  13861061.96
Easting:  3112449.24

Proposed Water Line Replacement in Inner Loop North Area Houston,TX
WBS No. S-000035-0182-3
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CL

0

15

20

16

17

31

37

110

4" Asphalt

4" Crushed gravel

Lean Clay with Sand (CL), stiff, medium
plasticity, light gray and tan

..with calcareous nodules below 4'

..with ferrous nodules below 6'

..very stiff below 10'

14

17

16

19

19

17

15

1.5

1.5

2.0

2.0

2.5

3.0

4.0

PAGE  1  OF  1

HCFCD  G13-120.GPJ  HCFCD.GDT  6/27/13

BORING TYPE:

Key to Abbreviations:

Plastic
Limit

Water Observations:   Initial Water Level: Dry, After Drilling
Water Level: Dry

F
A
IL
U
R
E
 S
T
R
A
IN
 (
%
)

4/2/2013

G13-120

S
A
M
P
L
E
S

E
S
T
IM
A
T
E
D
 A
N
G
L
E
 O
F

IN
T
E
R
N
A
L
 F
R
IC
T
IO
N
 (
°)
,

O
T
H
E
R
 T
E
S
T
S
 &
 R
E
M
A
R
K
S

Augered to 14', Hole Grouted after Drilling. Drilled By: Johnson and Sons , Logged

BY: PV,  Checked By: Jitu/John, QC/QA By: PST

1.0 2.0 3.0 4.0

PROJECT:

PI

59.65

USC

SPT Shelby Tube

Water Level

L
IQ
U
ID
 L
IM
IT

LL20 40 60 80 M
O
IS
T
U
R
E
 C
O
N
T
E
N
T
 (
%
)

LOG OF BORING B-43

Auger

24 Hrs:

Oxford St.

After Drilling:

Associated Testing Laboratories, Inc.
3143 Yellowstone Blvd
Houston, Texas-77054

DATE

SURFACE ELEVATION

Sample Key:

B
L
O
W
  
C
O
U
N
T

(N
, 
B
lo
w
s
/F
o
o
t)

P
O
C
K
E
T

P
E
N
E
T
R
O
M
E
T
E
R
(P
,t
s
f)

90 100 110 120

LOCATION

PROJECT NO.:

1.0 2.0 3.0 4.0

Intial:

C
O
N
F
IN
IN
G

P
R
E
S
S
U
R
E
 (
p
s
i)

0

5

10

Liquid
Limit

ATTERBERG

LIMITS(%)

P
L
A
S
T
IC
 L
IM
IT

PLU
N
D
R
A
IN
E
D
 S
H
E
A
R

S
T
R
E
N
G
T
H
 (
ts
f)

Natural Moisture Content

and

Atterberg Limits

- SPT Data (Blows/Ft)
- Pocket Penetrometer (tsf)
- Torvane (psf)
- Unconfined Comp. Strength (tsf)
- Dry Density (pcf)

Moisture
Content

W
A
T
E
R
 L
E
V
E
L

20 40 60 80

MATERIAL DESCRIPTION P
A
S
S
IN
G
 #
2
0
0
 S
IE
V
E
 (
%
)

D
R
Y
 D
E
N
S
IT
Y
 (
p
c
f)

Notes:

D
E
P
T
H
 (
ft
.)

Disturbed

P
L
A
S
T
IC
IT
Y
 I
N
D
E
XN (blows/ft)

P (tsf)

DD (pcf)

N
P
T
Qu

DD

UU (tsf)

Northing:  13860105.47
Easting:  3112752.61

Proposed Water Line Replacement in Inner Loop North Area Houston,TX
WBS No. S-000035-0182-3
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CL

0

20

25

17

18

37

43

123

4.5" Asphalt

5" Shell

Lean Clay with Sand (CL), stiff, medium
plasticity, light gray and tan

..with calcareous nodules below 2'

..with sand seam below 4'

..very stiff with ferrous nodules below 6'

..high plasticity below 10'

21

19

19

17

18

15

15

1.5

1.5

2.0

3.0

2.5

3.0

4.0
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HCFCD  G13-120.GPJ  HCFCD.GDT  6/27/13

BORING TYPE:

Key to Abbreviations:

Plastic
Limit

Water Observations:   Initial Water Level: Dry, After Drilling
Water Level: Dry

F
A
IL
U
R
E
 S
T
R
A
IN
 (
%
)

4/2/2013

G13-120

S
A
M
P
L
E
S

E
S
T
IM
A
T
E
D
 A
N
G
L
E
 O
F

IN
T
E
R
N
A
L
 F
R
IC
T
IO
N
 (
°)
,

O
T
H
E
R
 T
E
S
T
S
 &
 R
E
M
A
R
K
S

Augered to 14', Hole Grouted after Drilling. Drilled By: Johnson and Sons , Logged

BY: PV,  Checked By: Jitu/John, QC/QA By: PST

1.0 2.0 3.0 4.0

PROJECT:

PI

58.55

USC

SPT Shelby Tube

Water Level

L
IQ
U
ID
 L
IM
IT

LL20 40 60 80 M
O
IS
T
U
R
E
 C
O
N
T
E
N
T
 (
%
)

LOG OF BORING B-44

Auger

24 Hrs:

Oxford St.

After Drilling:

Associated Testing Laboratories, Inc.
3143 Yellowstone Blvd
Houston, Texas-77054

DATE

SURFACE ELEVATION

Sample Key:

B
L
O
W
  
C
O
U
N
T

(N
, 
B
lo
w
s
/F
o
o
t)

P
O
C
K
E
T

P
E
N
E
T
R
O
M
E
T
E
R
(P
,t
s
f)

90 100 110 120

LOCATION

PROJECT NO.:

1.0 2.0 3.0 4.0

Intial:

C
O
N
F
IN
IN
G

P
R
E
S
S
U
R
E
 (
p
s
i)

0

5

10

Liquid
Limit

ATTERBERG

LIMITS(%)

P
L
A
S
T
IC
 L
IM
IT

PLU
N
D
R
A
IN
E
D
 S
H
E
A
R

S
T
R
E
N
G
T
H
 (
ts
f)

Natural Moisture Content

and

Atterberg Limits

- SPT Data (Blows/Ft)
- Pocket Penetrometer (tsf)
- Torvane (psf)
- Unconfined Comp. Strength (tsf)
- Dry Density (pcf)

Moisture
Content

W
A
T
E
R
 L
E
V
E
L

20 40 60 80

MATERIAL DESCRIPTION P
A
S
S
IN
G
 #
2
0
0
 S
IE
V
E
 (
%
)

D
R
Y
 D
E
N
S
IT
Y
 (
p
c
f)

Notes:

D
E
P
T
H
 (
ft
.)

Disturbed

P
L
A
S
T
IC
IT
Y
 I
N
D
E
XN (blows/ft)

P (tsf)

DD (pcf)

N
P
T
Qu

DD

UU (tsf)

Northing:  13860561.85
Easting:  3112730.92

Proposed Water Line Replacement in Inner Loop North Area Houston,TX
WBS No. S-000035-0182-3
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CL

0

17

28

16

18

33

46

106

4" Asphalt

7" Shell

Lean Clay with Sand (CL), stiff, medium
plasticity, light gray and tan

..with calcareous nodules below 2'

..firm with ferrous nodules below 4'

..with sand seam below 6'

..stiff with high plasticity below 8'

19

18

18

22

21

21

1.5

1.5

1.0

1.0

1.5

2.0
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HCFCD  G13-120.GPJ  HCFCD.GDT  6/27/13

BORING TYPE:

Key to Abbreviations:

Plastic
Limit

Water Observations:   Initial Water Level: Dry, After Drilling
Water Level: Dry

F
A
IL
U
R
E
 S
T
R
A
IN
 (
%
)

4/2/2013

G13-120

S
A
M
P
L
E
S

E
S
T
IM
A
T
E
D
 A
N
G
L
E
 O
F

IN
T
E
R
N
A
L
 F
R
IC
T
IO
N
 (
°)
,

O
T
H
E
R
 T
E
S
T
S
 &
 R
E
M
A
R
K
S

Augered to 12', Hole Grouted after Drilling. Drilled By: Johnson and Sons , Logged

BY: PV,  Checked By: Jitu/John, QC/QA By: PST

1.0 2.0 3.0 4.0

PROJECT:

PI

58.43

USC

SPT Shelby Tube

Water Level

L
IQ
U
ID
 L
IM
IT

LL20 40 60 80 M
O
IS
T
U
R
E
 C
O
N
T
E
N
T
 (
%
)

LOG OF BORING B-45

Auger

24 Hrs:

E. 22nd St.

After Drilling:

Associated Testing Laboratories, Inc.
3143 Yellowstone Blvd
Houston, Texas-77054

DATE

SURFACE ELEVATION

Sample Key:

B
L
O
W
  
C
O
U
N
T

(N
, 
B
lo
w
s
/F
o
o
t)

P
O
C
K
E
T

P
E
N
E
T
R
O
M
E
T
E
R
(P
,t
s
f)

90 100 110 120

LOCATION

PROJECT NO.:

1.0 2.0 3.0 4.0

Intial:

C
O
N
F
IN
IN
G

P
R
E
S
S
U
R
E
 (
p
s
i)

0

5

10

Liquid
Limit

ATTERBERG

LIMITS(%)

P
L
A
S
T
IC
 L
IM
IT

PLU
N
D
R
A
IN
E
D
 S
H
E
A
R

S
T
R
E
N
G
T
H
 (
ts
f)

Natural Moisture Content

and

Atterberg Limits

- SPT Data (Blows/Ft)
- Pocket Penetrometer (tsf)
- Torvane (psf)
- Unconfined Comp. Strength (tsf)
- Dry Density (pcf)

Moisture
Content

W
A
T
E
R
 L
E
V
E
L

20 40 60 80

MATERIAL DESCRIPTION P
A
S
S
IN
G
 #
2
0
0
 S
IE
V
E
 (
%
)

D
R
Y
 D
E
N
S
IT
Y
 (
p
c
f)

Notes:

D
E
P
T
H
 (
ft
.)

Disturbed

P
L
A
S
T
IC
IT
Y
 I
N
D
E
XN (blows/ft)

P (tsf)

DD (pcf)

N
P
T
Qu

DD

UU (tsf)

Northing:  13859703.07
Easting:  3113151.19

Proposed Water Line Replacement in Inner Loop North Area Houston,TX
WBS No. S-000035-0182-3
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CL

0

10

15

27

16

18

31

45

112

110

5" Asphalt

6" Shell

Lean Clay with Sand (CL), very stiff,
medium plasticity, light gray and tan
..hard with calcareous nodules below 2'

..stiff with ferrous nodules below 4'

..hard below 6'

..high plasticity below 8'

..very stiff below 10'

..hard below 12'

..very stiff below 14'

15

13

18

13

15

17

15

22

3.0

4.5

1.75

4.5

4.5

3.5

4.5

3.0
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HCFCD  G13-120.GPJ  HCFCD.GDT  6/27/13

BORING TYPE:

Key to Abbreviations:

Plastic
Limit

Water Observations:   Initial Water Level: Dry, After Drilling
Water Level: Dry

F
A
IL
U
R
E
 S
T
R
A
IN
 (
%
)

3/9/2013

G13-120

S
A
M
P
L
E
S

E
S
T
IM
A
T
E
D
 A
N
G
L
E
 O
F

IN
T
E
R
N
A
L
 F
R
IC
T
IO
N
 (
°)
,

O
T
H
E
R
 T
E
S
T
S
 &
 R
E
M
A
R
K
S

Augered to 16', Hole Grouted after Drilling. Drilled By: Johnson and Sons , Logged

BY: PV,  Checked By: Jitu/John, QC/QA By: PST

1.0 2.0 3.0 4.0

PROJECT:

PI

58.89

USC

SPT Shelby Tube

Water Level

L
IQ
U
ID
 L
IM
IT

LL20 40 60 80 M
O
IS
T
U
R
E
 C
O
N
T
E
N
T
 (
%
)

LOG OF BORING B-46

Auger

24 Hrs:

Aurora St.

After Drilling:

Associated Testing Laboratories, Inc.
3143 Yellowstone Blvd
Houston, Texas-77054

DATE

SURFACE ELEVATION

Sample Key:

B
L
O
W
  
C
O
U
N
T

(N
, 
B
lo
w
s
/F
o
o
t)

P
O
C
K
E
T

P
E
N
E
T
R
O
M
E
T
E
R
(P
,t
s
f)

90 100 110 120

LOCATION

PROJECT NO.:

1.0 2.0 3.0 4.0

Intial:

C
O
N
F
IN
IN
G

P
R
E
S
S
U
R
E
 (
p
s
i)

0

5

10

15

Liquid
Limit

ATTERBERG

LIMITS(%)

P
L
A
S
T
IC
 L
IM
IT

PLU
N
D
R
A
IN
E
D
 S
H
E
A
R

S
T
R
E
N
G
T
H
 (
ts
f)

Natural Moisture Content

and

Atterberg Limits

- SPT Data (Blows/Ft)
- Pocket Penetrometer (tsf)
- Torvane (psf)
- Unconfined Comp. Strength (tsf)
- Dry Density (pcf)

Moisture
Content

W
A
T
E
R
 L
E
V
E
L

20 40 60 80

MATERIAL DESCRIPTION P
A
S
S
IN
G
 #
2
0
0
 S
IE
V
E
 (
%
)

D
R
Y
 D
E
N
S
IT
Y
 (
p
c
f)

Notes:

D
E
P
T
H
 (
ft
.)

Disturbed

P
L
A
S
T
IC
IT
Y
 I
N
D
E
XN (blows/ft)

P (tsf)

DD (pcf)

N
P
T
Qu

DD

UU (tsf)

Northing:  13861090.74
Easting:  3112999.1

Proposed Water Line Replacement in Inner Loop North Area Houston,TX
WBS No. S-000035-0182-3
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53

CL
0

16

14

16

15

32

29

96

3" Asphalt

3.5" Crushed limestone

Sandy Lean Clay (CL), very stiff, medium
plasticity, light gray and tan
..with calcareous nodules below 2'

..with ferrous nodules below 4'

..firm with sand seam below 6'

..soft below 8'

..firm below 14'

15

16

17

21

24

25

23

30

3.75

2.75

2.5

1.0

0.75

0.5

0.5

1.0
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HCFCD  G13-120.GPJ  HCFCD.GDT  6/27/13

BORING TYPE:

Key to Abbreviations:

Plastic
Limit

Water Observations:   Initial Water Level: Dry, After Drilling
Water Level: Dry

F
A
IL
U
R
E
 S
T
R
A
IN
 (
%
)

4/4/2013

G13-120

S
A
M
P
L
E
S

E
S
T
IM
A
T
E
D
 A
N
G
L
E
 O
F
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T
E
R
N
A
L
 F
R
IC
T
IO
N
 (
°)
,

O
T
H
E
R
 T
E
S
T
S
 &
 R
E
M
A
R
K
S

Augered to 15', Hole Grouted after Drilling. Drilled By: Johnson and Sons , Logged

BY: PV,  Checked By: Jitu/John, QC/QA By: PST

1.0 2.0 3.0 4.0

PROJECT:

PI

56.60

USC

SPT Shelby Tube

Water Level

L
IQ
U
ID
 L
IM
IT

LL20 40 60 80 M
O
IS
T
U
R
E
 C
O
N
T
E
N
T
 (
%
)

LOG OF BORING B-47

Auger

24 Hrs:

Sheldon St.

After Drilling:

Associated Testing Laboratories, Inc.
3143 Yellowstone Blvd
Houston, Texas-77054

DATE

SURFACE ELEVATION

Sample Key:

B
L
O
W
  
C
O
U
N
T

(N
, 
B
lo
w
s
/F
o
o
t)

P
O
C
K
E
T

P
E
N
E
T
R
O
M
E
T
E
R
(P
,t
s
f)

90 100 110 120

LOCATION

PROJECT NO.:

1.0 2.0 3.0 4.0

Intial:

C
O
N
F
IN
IN
G

P
R
E
S
S
U
R
E
 (
p
s
i)

0

5

10

15

Liquid
Limit

ATTERBERG

LIMITS(%)

P
L
A
S
T
IC
 L
IM
IT

PLU
N
D
R
A
IN
E
D
 S
H
E
A
R

S
T
R
E
N
G
T
H
 (
ts
f)

Natural Moisture Content

and

Atterberg Limits

- SPT Data (Blows/Ft)
- Pocket Penetrometer (tsf)
- Torvane (psf)
- Unconfined Comp. Strength (tsf)
- Dry Density (pcf)

Moisture
Content

W
A
T
E
R
 L
E
V
E
L

20 40 60 80

MATERIAL DESCRIPTION P
A
S
S
IN
G
 #
2
0
0
 S
IE
V
E
 (
%
)

D
R
Y
 D
E
N
S
IT
Y
 (
p
c
f)

Notes:

D
E
P
T
H
 (
ft
.)

Disturbed

P
L
A
S
T
IC
IT
Y
 I
N
D
E
XN (blows/ft)

P (tsf)

DD (pcf)

N
P
T
Qu

DD

UU (tsf)

Northing:  13859432.49
Easting:  3113776.38

Proposed Water Line Replacement in Inner Loop North Area Houston,TX
WBS No. S-000035-0182-3
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CL

CH 0
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24
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50

103

4.75" Asphalt

6.25" Concrete

Lean Clay (CL), stiff, slight plasticity, light
gray and tan

..with ferrous nodules below 2'

..very stiff with high plasticity below 4'

Fat Clay (CH), very stiff, high plasticity, light
gray and tan

..stiff below 10'

17

20

17

18

18

23

1.5

1.5

3.0

4.0

3.5

2.5
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HCFCD  G13-120.GPJ  HCFCD.GDT  6/27/13

BORING TYPE:

Key to Abbreviations:

Plastic
Limit

Water Observations:   Initial Water Level: Dry, After Drilling
Water Level: Dry

F
A
IL
U
R
E
 S
T
R
A
IN
 (
%
)

4/9/2013

G13-120

S
A
M
P
L
E
S

E
S
T
IM
A
T
E
D
 A
N
G
L
E
 O
F

IN
T
E
R
N
A
L
 F
R
IC
T
IO
N
 (
°)
,

O
T
H
E
R
 T
E
S
T
S
 &
 R
E
M
A
R
K
S

Augered to 12', Hole Grouted after Drilling. Drilled By: Johnson and Sons , Logged

BY: PV,  Checked By: Jitu/John, QC/QA By: PST

1.0 2.0 3.0 4.0

PROJECT:

PI

55.70

USC

SPT Shelby Tube

Water Level

L
IQ
U
ID
 L
IM
IT

LL20 40 60 80 M
O
IS
T
U
R
E
 C
O
N
T
E
N
T
 (
%
)

LOG OF BORING B-48

Auger

24 Hrs:

E. 20th St.

After Drilling:

Associated Testing Laboratories, Inc.
3143 Yellowstone Blvd
Houston, Texas-77054

DATE

SURFACE ELEVATION

Sample Key:

B
L
O
W
  
C
O
U
N
T

(N
, 
B
lo
w
s
/F
o
o
t)

P
O
C
K
E
T

P
E
N
E
T
R
O
M
E
T
E
R
(P
,t
s
f)

90 100 110 120

LOCATION

PROJECT NO.:

1.0 2.0 3.0 4.0

Intial:

C
O
N
F
IN
IN
G

P
R
E
S
S
U
R
E
 (
p
s
i)

0

5

10

Liquid
Limit

ATTERBERG

LIMITS(%)

P
L
A
S
T
IC
 L
IM
IT

PLU
N
D
R
A
IN
E
D
 S
H
E
A
R

S
T
R
E
N
G
T
H
 (
ts
f)

Natural Moisture Content

and

Atterberg Limits

- SPT Data (Blows/Ft)
- Pocket Penetrometer (tsf)
- Torvane (psf)
- Unconfined Comp. Strength (tsf)
- Dry Density (pcf)

Moisture
Content

W
A
T
E
R
 L
E
V
E
L

20 40 60 80

MATERIAL DESCRIPTION P
A
S
S
IN
G
 #
2
0
0
 S
IE
V
E
 (
%
)

D
R
Y
 D
E
N
S
IT
Y
 (
p
c
f)

Notes:

D
E
P
T
H
 (
ft
.)

Disturbed

P
L
A
S
T
IC
IT
Y
 I
N
D
E
XN (blows/ft)

P (tsf)

DD (pcf)

N
P
T
Qu

DD

UU (tsf)

Northing:  13859073.58
Easting:  3113710.28

Proposed Water Line Replacement in Inner Loop North Area Houston,TX
WBS No. S-000035-0182-3
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47
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0
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18
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45

87

4" Asphalt

3" Concrete

7" Stabilized shell

Lean Clay (CL), firm, medium plasticity, light
gray and tan

..stiff below 4'

..with ferrous nodules below 6'

Silty Sand (SM), loose, non plastic, light
gray and tan

Fat Clay (CH), stiff, high plasticity, reddish
brown ( slickensided )

20

20

17

19

17

20

23

34

1.0

1.0

1.5

2.0

1.5

2.0

2.0
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HCFCD  G13-120.GPJ  HCFCD.GDT  6/27/13

BORING TYPE:

Key to Abbreviations:

Plastic
Limit

Water Observations:   Initial Water Level: Dry, After Drilling
Water Level: Dry

F
A
IL
U
R
E
 S
T
R
A
IN
 (
%
)

4/9/2013

G13-120

S
A
M
P
L
E
S

E
S
T
IM
A
T
E
D
 A
N
G
L
E
 O
F

IN
T
E
R
N
A
L
 F
R
IC
T
IO
N
 (
°)
,

O
T
H
E
R
 T
E
S
T
S
 &
 R
E
M
A
R
K
S

Augered to 16', Hole Grouted after Drilling. Drilled By: Johnson and Sons , Logged

BY: PV,  Checked By: Jitu/John, QC/QA By: PST

1.0 2.0 3.0 4.0

PROJECT:

PI

55.63

USC

SPT Shelby Tube

Water Level

L
IQ
U
ID
 L
IM
IT

LL20 40 60 80 M
O
IS
T
U
R
E
 C
O
N
T
E
N
T
 (
%
)

LOG OF BORING B-49

Auger

24 Hrs:

E. 20th St.

After Drilling:

Associated Testing Laboratories, Inc.
3143 Yellowstone Blvd
Houston, Texas-77054

DATE

SURFACE ELEVATION

Sample Key:

B
L
O
W
  
C
O
U
N
T

(N
, 
B
lo
w
s
/F
o
o
t)

P
O
C
K
E
T

P
E
N
E
T
R
O
M
E
T
E
R
(P
,t
s
f)

90 100 110 120

LOCATION

PROJECT NO.:

1.0 2.0 3.0 4.0

Intial:

C
O
N
F
IN
IN
G

P
R
E
S
S
U
R
E
 (
p
s
i)

0

5

10

15

Liquid
Limit

ATTERBERG

LIMITS(%)

P
L
A
S
T
IC
 L
IM
IT

PLU
N
D
R
A
IN
E
D
 S
H
E
A
R

S
T
R
E
N
G
T
H
 (
ts
f)

Natural Moisture Content

and

Atterberg Limits

- SPT Data (Blows/Ft)
- Pocket Penetrometer (tsf)
- Torvane (psf)
- Unconfined Comp. Strength (tsf)
- Dry Density (pcf)

Moisture
Content

W
A
T
E
R
 L
E
V
E
L

20 40 60 80

MATERIAL DESCRIPTION P
A
S
S
IN
G
 #
2
0
0
 S
IE
V
E
 (
%
)

D
R
Y
 D
E
N
S
IT
Y
 (
p
c
f)

Notes:

D
E
P
T
H
 (
ft
.)

Disturbed

P
L
A
S
T
IC
IT
Y
 I
N
D
E
XN (blows/ft)

P (tsf)

DD (pcf)

N
P
T
Qu

DD

UU (tsf)

Northing:  13859041.76
Easting:  3114003.58

Proposed Water Line Replacement in Inner Loop North Area Houston,TX
WBS No. S-000035-0182-3
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CL

CH

CL

0

29

46

18

21

47

67

108

5" Asphalt

4" Crushed limestone and shell

Lean Clay with Sand (CL), firm, high
plasticity, light gray and tan
..with hydrocarbon - like odor to 10'
..stiff below 2'

..with ferrous nodules below 4'

..with calcareous nodules below 6'

Fat Clay with Sand (CH), stiff, very high
plasticity, light gray and tan
..with hydrocarbon - like odor to 13'

Lean Clay with Sand (CL), firm, high
plasticity, light gray and tan
..with hydrocarbon - like odor to 14'

21

19

21

21

22

32

24

1.0

1.5

1.75
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2.5

1.5

1.0
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HCFCD  G13-120.GPJ  HCFCD.GDT  6/27/13

BORING TYPE:

Key to Abbreviations:

Plastic
Limit

Water Observations:   Initial Water Level: Dry, After Drilling
Water Level: Dry

F
A
IL
U
R
E
 S
T
R
A
IN
 (
%
)

4/9/2013

G13-120

S
A
M
P
L
E
S

E
S
T
IM
A
T
E
D
 A
N
G
L
E
 O
F

IN
T
E
R
N
A
L
 F
R
IC
T
IO
N
 (
°)
,

O
T
H
E
R
 T
E
S
T
S
 &
 R
E
M
A
R
K
S

Augered to 13', Hole Grouted after Drilling. Drilled By: Johnson and Sons , Logged

BY: PV,  Checked By: Jitu/John, QC/QA By: PST

1.0 2.0 3.0 4.0

PROJECT:

PI

58.28

USC

SPT Shelby Tube

Water Level

L
IQ
U
ID
 L
IM
IT

LL20 40 60 80 M
O
IS
T
U
R
E
 C
O
N
T
E
N
T
 (
%
)

LOG OF BORING B-50

Auger

24 Hrs:

E. 20th St.

After Drilling:

Associated Testing Laboratories, Inc.
3143 Yellowstone Blvd
Houston, Texas-77054

DATE

SURFACE ELEVATION

Sample Key:

B
L
O
W
  
C
O
U
N
T

(N
, 
B
lo
w
s
/F
o
o
t)

P
O
C
K
E
T

P
E
N
E
T
R
O
M
E
T
E
R
(P
,t
s
f)

90 100 110 120

LOCATION

PROJECT NO.:

1.0 2.0 3.0 4.0

Intial:

C
O
N
F
IN
IN
G

P
R
E
S
S
U
R
E
 (
p
s
i)

0

5

10

Liquid
Limit

ATTERBERG

LIMITS(%)

P
L
A
S
T
IC
 L
IM
IT

PLU
N
D
R
A
IN
E
D
 S
H
E
A
R

S
T
R
E
N
G
T
H
 (
ts
f)

Natural Moisture Content

and

Atterberg Limits

- SPT Data (Blows/Ft)
- Pocket Penetrometer (tsf)
- Torvane (psf)
- Unconfined Comp. Strength (tsf)
- Dry Density (pcf)

Moisture
Content

W
A
T
E
R
 L
E
V
E
L

20 40 60 80

MATERIAL DESCRIPTION P
A
S
S
IN
G
 #
2
0
0
 S
IE
V
E
 (
%
)

D
R
Y
 D
E
N
S
IT
Y
 (
p
c
f)

Notes:

D
E
P
T
H
 (
ft
.)

Disturbed

P
L
A
S
T
IC
IT
Y
 I
N
D
E
XN (blows/ft)

P (tsf)

DD (pcf)

N
P
T
Qu

DD

UU (tsf)

Northing:  13858920.22
Easting:  3110676.45

Proposed Water Line Replacement in Inner Loop North Area Houston,TX
WBS No. S-000035-0182-3
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94

CL

CH

0

11

16

56

16

24

32

80

109

95

2" Asphalt

6" Concrete

Sandy Lean Clay (CL), very stiff, medium
plasticity, light gray and tan
..with calcareous nodules below 2'

..with ferrous nodules below 4'

..stiff below 10'

Fat Clay (CH), very stiff, very high plasticity,
reddish brown with calcareous nodules

..stiff below 16'

17

12

17

18

20

19

30

28

28

3.0

4.0

3.5

3.0

3.5

2.0

4.0
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2.0
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HCFCD  G13-120.GPJ  HCFCD.GDT  6/27/13

BORING TYPE:

Key to Abbreviations:

Plastic
Limit

Water Observations:   Initial  Water Level: Dry, After Drilling
Water Level: Dry, 24 hrs Water Level: Dry, 7 days Water Level:
10', 30 days Water Level: 9'

F
A
IL
U
R
E
 S
T
R
A
IN
 (
%
)

3/6/2013

G13-120

S
A
M
P
L
E
S

E
S
T
IM
A
T
E
D
 A
N
G
L
E
 O
F

IN
T
E
R
N
A
L
 F
R
IC
T
IO
N
 (
°)
,

O
T
H
E
R
 T
E
S
T
S
 &
 R
E
M
A
R
K
S

Augered to 18'; PZ water level: Dry (3/07/2013);  PZ water level: 10' (3/14/2013);

PZ water level: 9' (4/10/2013) Drilled By: Van & Sons, Logged BY: PV,  Checked

By: Jitu/John, QC/QA By: PST

1.0 2.0 3.0 4.0

PROJECT:

PI

59.43

USC

SPT Shelby Tube

Water Level

L
IQ
U
ID
 L
IM
IT

LL20 40 60 80 M
O
IS
T
U
R
E
 C
O
N
T
E
N
T
 (
%
)

LOG OF BORING B-51 (PZ-6)

Auger

24 Hrs:

E. 20th St.

After Drilling:

Associated Testing Laboratories, Inc.
3143 Yellowstone Blvd
Houston, Texas-77054

DATE

SURFACE ELEVATION

Sample Key:

B
L
O
W
  
C
O
U
N
T

(N
, 
B
lo
w
s
/F
o
o
t)

P
O
C
K
E
T

P
E
N
E
T
R
O
M
E
T
E
R
(P
,t
s
f)

90 100 110 120

LOCATION

PROJECT NO.:

1.0 2.0 3.0 4.0

Intial:

C
O
N
F
IN
IN
G

P
R
E
S
S
U
R
E
 (
p
s
i)

0

5

10

15

Liquid
Limit

ATTERBERG

LIMITS(%)

P
L
A
S
T
IC
 L
IM
IT

PLU
N
D
R
A
IN
E
D
 S
H
E
A
R

S
T
R
E
N
G
T
H
 (
ts
f)

Natural Moisture Content

and

Atterberg Limits

- SPT Data (Blows/Ft)
- Pocket Penetrometer (tsf)
- Torvane (psf)
- Unconfined Comp. Strength (tsf)
- Dry Density (pcf)

Moisture
Content

W
A
T
E
R
 L
E
V
E
L

20 40 60 80

MATERIAL DESCRIPTION P
A
S
S
IN
G
 #
2
0
0
 S
IE
V
E
 (
%
)

D
R
Y
 D
E
N
S
IT
Y
 (
p
c
f)

Notes:

D
E
P
T
H
 (
ft
.)

Disturbed

P
L
A
S
T
IC
IT
Y
 I
N
D
E
XN (blows/ft)

P (tsf)

DD (pcf)

N
P
T
Qu

DD

UU (tsf)

Northing:  13858929.83
Easting:  3111124.22

Proposed Water Line Replacement in Inner Loop North Area Houston,TX
WBS No. S-000035-0182-3
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CH

CL

0

32

25

19

18

51

43106

1" Concrete

5" Shell

Fat Clay (CH), stiff, high plasticity, light gray
and tan
..with calcareous nodules below 2'

..with ferrous nodules below 4'

Sandy Lean Clay (CL), stiff, high plasticity,
light gray and tan

..very stiff with calcareous nodules
below 14'

20

19

20

20

23

21

21

22

2.0

2.0

2.0

2.0

1.5

1.5

2.5

3.5
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HCFCD  G13-120.GPJ  HCFCD.GDT  6/27/13

BORING TYPE:

Key to Abbreviations:

Plastic
Limit

Water Observations:   Initial Water Level: Dry, After Drilling
Water Level: Dry

F
A
IL
U
R
E
 S
T
R
A
IN
 (
%
)

4/11/2013

G13-120

S
A
M
P
L
E
S

E
S
T
IM
A
T
E
D
 A
N
G
L
E
 O
F

IN
T
E
R
N
A
L
 F
R
IC
T
IO
N
 (
°)
,

O
T
H
E
R
 T
E
S
T
S
 &
 R
E
M
A
R
K
S

Augered to 15', Hole Grouted after Drilling. Drilled By: Johnson and Sons , Logged

BY: PV,  Checked By: Jitu/John, QC/QA By: PST

1.0 2.0 3.0 4.0

PROJECT:

PI

58.39

USC

SPT Shelby Tube

Water Level

L
IQ
U
ID
 L
IM
IT

LL20 40 60 80 M
O
IS
T
U
R
E
 C
O
N
T
E
N
T
 (
%
)

LOG OF BORING B-52

Auger

24 Hrs:

E. 20th St.

After Drilling:

Associated Testing Laboratories, Inc.
3143 Yellowstone Blvd
Houston, Texas-77054

DATE

SURFACE ELEVATION

Sample Key:

B
L
O
W
  
C
O
U
N
T

(N
, 
B
lo
w
s
/F
o
o
t)

P
O
C
K
E
T

P
E
N
E
T
R
O
M
E
T
E
R
(P
,t
s
f)

90 100 110 120

LOCATION

PROJECT NO.:

1.0 2.0 3.0 4.0

Intial:

C
O
N
F
IN
IN
G

P
R
E
S
S
U
R
E
 (
p
s
i)

0

5

10

15

Liquid
Limit

ATTERBERG

LIMITS(%)

P
L
A
S
T
IC
 L
IM
IT

PLU
N
D
R
A
IN
E
D
 S
H
E
A
R

S
T
R
E
N
G
T
H
 (
ts
f)

Natural Moisture Content

and

Atterberg Limits

- SPT Data (Blows/Ft)
- Pocket Penetrometer (tsf)
- Torvane (psf)
- Unconfined Comp. Strength (tsf)
- Dry Density (pcf)

Moisture
Content

W
A
T
E
R
 L
E
V
E
L

20 40 60 80

MATERIAL DESCRIPTION P
A
S
S
IN
G
 #
2
0
0
 S
IE
V
E
 (
%
)

D
R
Y
 D
E
N
S
IT
Y
 (
p
c
f)

Notes:

D
E
P
T
H
 (
ft
.)

Disturbed

P
L
A
S
T
IC
IT
Y
 I
N
D
E
XN (blows/ft)

P (tsf)

DD (pcf)

N
P
T
Qu

DD

UU (tsf)

Northing:  13858970.24
Easting:  3111705.25

Proposed Water Line Replacement in Inner Loop North Area Houston,TX
WBS No. S-000035-0182-3
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83

CL

0

20

28

17

18

37

46

116

2" Asphalt

8" Crushed limestone with shell

Lean Clay with Sand (CL), stiff, medium
plasticity, light gray and tan
..with calcareous nodules below 2'

..very stiff with ferrous nodules below 4'

..stiff below 6'

..firm below 8'

..stiff, high plasticity below 10'

..hard below 12'

15

15

20

23

19

20

22

24

2.0

2.0

4.0

1.5

1.0

2.0

4.5

4.5
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HCFCD  G13-120.GPJ  HCFCD.GDT  6/27/13

BORING TYPE:

Key to Abbreviations:

Plastic
Limit

Water Observations:   Initial Water Level: Dry, After Drilling
Water Level: Dry

F
A
IL
U
R
E
 S
T
R
A
IN
 (
%
)

4/4/2013

G13-120

S
A
M
P
L
E
S

E
S
T
IM
A
T
E
D
 A
N
G
L
E
 O
F

IN
T
E
R
N
A
L
 F
R
IC
T
IO
N
 (
°)
,

O
T
H
E
R
 T
E
S
T
S
 &
 R
E
M
A
R
K
S

Augered to 15', Hole Grouted after Drilling. Drilled By: Johnson and Sons , Logged

BY: PV,  Checked By: Jitu/John, QC/QA By: PST

1.0 2.0 3.0 4.0

PROJECT:

PI

57.52

USC

SPT Shelby Tube

Water Level

L
IQ
U
ID
 L
IM
IT

LL20 40 60 80 M
O
IS
T
U
R
E
 C
O
N
T
E
N
T
 (
%
)

LOG OF BORING B-53

Auger

24 Hrs:

E. 20th St.

After Drilling:

Associated Testing Laboratories, Inc.
3143 Yellowstone Blvd
Houston, Texas-77054

DATE

SURFACE ELEVATION

Sample Key:

B
L
O
W
  
C
O
U
N
T

(N
, 
B
lo
w
s
/F
o
o
t)

P
O
C
K
E
T

P
E
N
E
T
R
O
M
E
T
E
R
(P
,t
s
f)

90 100 110 120

LOCATION

PROJECT NO.:

1.0 2.0 3.0 4.0

Intial:

C
O
N
F
IN
IN
G

P
R
E
S
S
U
R
E
 (
p
s
i)

0

5

10

15

Liquid
Limit

ATTERBERG

LIMITS(%)

P
L
A
S
T
IC
 L
IM
IT

PLU
N
D
R
A
IN
E
D
 S
H
E
A
R

S
T
R
E
N
G
T
H
 (
ts
f)

Natural Moisture Content

and

Atterberg Limits

- SPT Data (Blows/Ft)
- Pocket Penetrometer (tsf)
- Torvane (psf)
- Unconfined Comp. Strength (tsf)
- Dry Density (pcf)

Moisture
Content

W
A
T
E
R
 L
E
V
E
L

20 40 60 80

MATERIAL DESCRIPTION P
A
S
S
IN
G
 #
2
0
0
 S
IE
V
E
 (
%
)

D
R
Y
 D
E
N
S
IT
Y
 (
p
c
f)

Notes:

D
E
P
T
H
 (
ft
.)

Disturbed

P
L
A
S
T
IC
IT
Y
 I
N
D
E
XN (blows/ft)

P (tsf)

DD (pcf)

N
P
T
Qu

DD

UU (tsf)

Northing:  13859009.01
Easting:  3112516.94

Proposed Water Line Replacement in Inner Loop North Area Houston,TX
WBS No. S-000035-0182-3
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CL

0

19

26

17

18

36

44

109

11" Asphalt

7" Crushed gravel

Lean Clay with Sand (CL), stiff, medium
plasticity, light gray and tan
..with calcareous nodules below 2'

..firm below 4'

..stiff with ferrous nodules below 6'

..firm below 12'

16

19

19

19

19

21

21
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1.0
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1.5
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1.5
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HCFCD  G13-120.GPJ  HCFCD.GDT  6/27/13

BORING TYPE:

Key to Abbreviations:

Plastic
Limit

Water Observations:   Initial Water Level: Dry, After Drilling
Water Level: Dry

F
A
IL
U
R
E
 S
T
R
A
IN
 (
%
)

4/3/2013

G13-120

S
A
M
P
L
E
S

E
S
T
IM
A
T
E
D
 A
N
G
L
E
 O
F

IN
T
E
R
N
A
L
 F
R
IC
T
IO
N
 (
°)
,

O
T
H
E
R
 T
E
S
T
S
 &
 R
E
M
A
R
K
S

Augered to 14', Hole Grouted after Drilling. Drilled By: Johnson and Sons , Logged

BY: PV,  Checked By: Jitu/John, QC/QA By: PST

1.0 2.0 3.0 4.0

PROJECT:

PI

58.63

USC

SPT Shelby Tube

Water Level

L
IQ
U
ID
 L
IM
IT

LL20 40 60 80 M
O
IS
T
U
R
E
 C
O
N
T
E
N
T
 (
%
)

LOG OF BORING B-54

Auger

24 Hrs:

Oxford St.

After Drilling:

Associated Testing Laboratories, Inc.
3143 Yellowstone Blvd
Houston, Texas-77054

DATE

SURFACE ELEVATION

Sample Key:

B
L
O
W
  
C
O
U
N
T

(N
, 
B
lo
w
s
/F
o
o
t)

P
O
C
K
E
T

P
E
N
E
T
R
O
M
E
T
E
R
(P
,t
s
f)

90 100 110 120

LOCATION

PROJECT NO.:

1.0 2.0 3.0 4.0

Intial:

C
O
N
F
IN
IN
G

P
R
E
S
S
U
R
E
 (
p
s
i)

0

5

10

Liquid
Limit

ATTERBERG

LIMITS(%)

P
L
A
S
T
IC
 L
IM
IT

PLU
N
D
R
A
IN
E
D
 S
H
E
A
R

S
T
R
E
N
G
T
H
 (
ts
f)

Natural Moisture Content

and

Atterberg Limits

- SPT Data (Blows/Ft)
- Pocket Penetrometer (tsf)
- Torvane (psf)
- Unconfined Comp. Strength (tsf)
- Dry Density (pcf)

Moisture
Content

W
A
T
E
R
 L
E
V
E
L

20 40 60 80

MATERIAL DESCRIPTION P
A
S
S
IN
G
 #
2
0
0
 S
IE
V
E
 (
%
)

D
R
Y
 D
E
N
S
IT
Y
 (
p
c
f)

Notes:

D
E
P
T
H
 (
ft
.)

Disturbed

P
L
A
S
T
IC
IT
Y
 I
N
D
E
XN (blows/ft)

P (tsf)

DD (pcf)

N
P
T
Qu

DD

UU (tsf)

Northing:  13859491.7
Easting:  3112781.55

Proposed Water Line Replacement in Inner Loop North Area Houston,TX
WBS No. S-000035-0182-3
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CL 0

28

11

18
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46

26

99

4" Asphalt

8.5" Cement stabilized shell

Sandy Lean Clay (CL), stiff, high plasticity,
light gray and tan
..with light hydrocarbon - like odor to 15'

..with ferrous nodules below 6'

..firm with medium plasticity below 12'

..very stiff below 14'
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23
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2.0

2.0
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3.5

PAGE  1  OF  1

HCFCD  G13-120.GPJ  HCFCD.GDT  6/27/13

BORING TYPE:

Key to Abbreviations:

Plastic
Limit

Water Observations:   Initial Water Level: Dry, After Drilling
Water Level: Dry

F
A
IL
U
R
E
 S
T
R
A
IN
 (
%
)

4/9/2013

G13-120

S
A
M
P
L
E
S

E
S
T
IM
A
T
E
D
 A
N
G
L
E
 O
F

IN
T
E
R
N
A
L
 F
R
IC
T
IO
N
 (
°)
,

O
T
H
E
R
 T
E
S
T
S
 &
 R
E
M
A
R
K
S

Augered to 15', Hole Grouted after Drilling. Drilled By: Johnson and Sons , Logged

BY: PV,  Checked By: Jitu/John, QC/QA By: PST

1.0 2.0 3.0 4.0

PROJECT:

PI

56.85

USC

SPT Shelby Tube

Water Level

L
IQ
U
ID
 L
IM
IT

LL20 40 60 80 M
O
IS
T
U
R
E
 C
O
N
T
E
N
T
 (
%
)

LOG OF BORING B-55

Auger

24 Hrs:

E. 20th St.

After Drilling:

Associated Testing Laboratories, Inc.
3143 Yellowstone Blvd
Houston, Texas-77054

DATE

SURFACE ELEVATION

Sample Key:

B
L
O
W
  
C
O
U
N
T

(N
, 
B
lo
w
s
/F
o
o
t)

P
O
C
K
E
T

P
E
N
E
T
R
O
M
E
T
E
R
(P
,t
s
f)

90 100 110 120

LOCATION

PROJECT NO.:

1.0 2.0 3.0 4.0

Intial:

C
O
N
F
IN
IN
G

P
R
E
S
S
U
R
E
 (
p
s
i)

0

5

10

15

Liquid
Limit

ATTERBERG

LIMITS(%)

P
L
A
S
T
IC
 L
IM
IT

PLU
N
D
R
A
IN
E
D
 S
H
E
A
R

S
T
R
E
N
G
T
H
 (
ts
f)

Natural Moisture Content

and

Atterberg Limits

- SPT Data (Blows/Ft)
- Pocket Penetrometer (tsf)
- Torvane (psf)
- Unconfined Comp. Strength (tsf)
- Dry Density (pcf)

Moisture
Content

W
A
T
E
R
 L
E
V
E
L

20 40 60 80

MATERIAL DESCRIPTION P
A
S
S
IN
G
 #
2
0
0
 S
IE
V
E
 (
%
)

D
R
Y
 D
E
N
S
IT
Y
 (
p
c
f)

Notes:

D
E
P
T
H
 (
ft
.)

Disturbed

P
L
A
S
T
IC
IT
Y
 I
N
D
E
XN (blows/ft)

P (tsf)

DD (pcf)

N
P
T
Qu

DD

UU (tsf)

Northing:  13859043.72
Easting:  3113234.83

Proposed Water Line Replacement in Inner Loop North Area Houston,TX
WBS No. S-000035-0182-3
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CL
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72

104

109

4" Asphalt

8" Crushed gravel

Lean Clay with Sand (CL), firm, high
plasticity, dark gray
..light gray and tan below 2'

..stiff with ferrous nodules below 4'

..very stiff below 6'

Fat Clay (CH), very stiff, very high plasticity,
reddish brown and light gray

..with calcareous nodules below 16'

22

22

21

18

18

20

20

31

29
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HCFCD  G13-120.GPJ  HCFCD.GDT  6/27/13

BORING TYPE:

Key to Abbreviations:

Plastic
Limit

Water Observations:   Initial Water Level: Dry, After Drilling
Water Level: Dry

F
A
IL
U
R
E
 S
T
R
A
IN
 (
%
)

4/2/2013

G13-120

S
A
M
P
L
E
S

E
S
T
IM
A
T
E
D
 A
N
G
L
E
 O
F

IN
T
E
R
N
A
L
 F
R
IC
T
IO
N
 (
°)
,

O
T
H
E
R
 T
E
S
T
S
 &
 R
E
M
A
R
K
S

Augered to 18', Hole Grouted after Drilling. Drilled By: Johnson and Sons , Logged

BY: PV,  Checked By: Jitu/John, QC/QA By: PST

1.0 2.0 3.0 4.0

PROJECT:

PI

58.77

USC

SPT Shelby Tube

Water Level

L
IQ
U
ID
 L
IM
IT

LL20 40 60 80 M
O
IS
T
U
R
E
 C
O
N
T
E
N
T
 (
%
)

LOG OF BORING B-56

Auger

24 Hrs:

Harvard St.

After Drilling:

Associated Testing Laboratories, Inc.
3143 Yellowstone Blvd
Houston, Texas-77054

DATE

SURFACE ELEVATION

Sample Key:

B
L
O
W
  
C
O
U
N
T

(N
, 
B
lo
w
s
/F
o
o
t)

P
O
C
K
E
T

P
E
N
E
T
R
O
M
E
T
E
R
(P
,t
s
f)

90 100 110 120

LOCATION

PROJECT NO.:

1.0 2.0 3.0 4.0

Intial:

C
O
N
F
IN
IN
G

P
R
E
S
S
U
R
E
 (
p
s
i)

0

5

10

15

Liquid
Limit

ATTERBERG

LIMITS(%)

P
L
A
S
T
IC
 L
IM
IT

PLU
N
D
R
A
IN
E
D
 S
H
E
A
R

S
T
R
E
N
G
T
H
 (
ts
f)

Natural Moisture Content

and

Atterberg Limits

- SPT Data (Blows/Ft)
- Pocket Penetrometer (tsf)
- Torvane (psf)
- Unconfined Comp. Strength (tsf)
- Dry Density (pcf)

Moisture
Content

W
A
T
E
R
 L
E
V
E
L

20 40 60 80

MATERIAL DESCRIPTION P
A
S
S
IN
G
 #
2
0
0
 S
IE
V
E
 (
%
)

D
R
Y
 D
E
N
S
IT
Y
 (
p
c
f)

Notes:

D
E
P
T
H
 (
ft
.)

Disturbed

P
L
A
S
T
IC
IT
Y
 I
N
D
E
XN (blows/ft)

P (tsf)

DD (pcf)

N
P
T
Qu

DD

UU (tsf)

Northing:  13858610.1
Easting:  3111440.45

Proposed Water Line Replacement in Inner Loop North Area Houston,TX
WBS No. S-000035-0182-3



82

CL

CH 0

26

32

18

19

44

51

108

4" Asphalt

5" Crushed gravel

Lean Clay with Sand (CL), stiff, high
plasticity, light gray and tan

..with calcareous nodules below 2'

..with ferrous nodules below 4'

Fat Clay with Sand (CH), very stiff, high
plasticity, light gray and tan with calcareous
nodules

..stiff with ferrous nodules below 10'

22

19

18

17

18

23

1.5

2.0

1.5

2.0

3.0

2.0
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HCFCD  G13-120.GPJ  HCFCD.GDT  6/27/13

BORING TYPE:

Key to Abbreviations:

Plastic
Limit

Water Observations:   Initial Water Level: Dry, After Drilling
Water Level: Dry

F
A
IL
U
R
E
 S
T
R
A
IN
 (
%
)

4/3/2013

G13-120

S
A
M
P
L
E
S

E
S
T
IM
A
T
E
D
 A
N
G
L
E
 O
F

IN
T
E
R
N
A
L
 F
R
IC
T
IO
N
 (
°)
,

O
T
H
E
R
 T
E
S
T
S
 &
 R
E
M
A
R
K
S

Augered to 12', Hole Grouted after Drilling. Drilled By: Johnson and Sons , Logged

BY: PV,  Checked By: Jitu/John, QC/QA By: PST

1.0 2.0 3.0 4.0

PROJECT:

PI

58.99

USC

SPT Shelby Tube

Water Level

L
IQ
U
ID
 L
IM
IT

LL20 40 60 80 M
O
IS
T
U
R
E
 C
O
N
T
E
N
T
 (
%
)

LOG OF BORING B-57

Auger

24 Hrs:

Arlington St.

After Drilling:

Associated Testing Laboratories, Inc.
3143 Yellowstone Blvd
Houston, Texas-77054

DATE

SURFACE ELEVATION

Sample Key:

B
L
O
W
  
C
O
U
N
T

(N
, 
B
lo
w
s
/F
o
o
t)

P
O
C
K
E
T

P
E
N
E
T
R
O
M
E
T
E
R
(P
,t
s
f)

90 100 110 120

LOCATION

PROJECT NO.:

1.0 2.0 3.0 4.0

Intial:

C
O
N
F
IN
IN
G

P
R
E
S
S
U
R
E
 (
p
s
i)

0

5

10

Liquid
Limit

ATTERBERG

LIMITS(%)

P
L
A
S
T
IC
 L
IM
IT

PLU
N
D
R
A
IN
E
D
 S
H
E
A
R

S
T
R
E
N
G
T
H
 (
ts
f)

Natural Moisture Content

and

Atterberg Limits

- SPT Data (Blows/Ft)
- Pocket Penetrometer (tsf)
- Torvane (psf)
- Unconfined Comp. Strength (tsf)
- Dry Density (pcf)

Moisture
Content

W
A
T
E
R
 L
E
V
E
L

20 40 60 80

MATERIAL DESCRIPTION P
A
S
S
IN
G
 #
2
0
0
 S
IE
V
E
 (
%
)

D
R
Y
 D
E
N
S
IT
Y
 (
p
c
f)

Notes:

D
E
P
T
H
 (
ft
.)

Disturbed

P
L
A
S
T
IC
IT
Y
 I
N
D
E
XN (blows/ft)

P (tsf)

DD (pcf)

N
P
T
Qu

DD

UU (tsf)

Northing:  13858394.16
Easting:  3112151.31

Proposed Water Line Replacement in Inner Loop North Area Houston,TX
WBS No. S-000035-0182-3



95

99

CH

0

37

42

20

21

57

63

105

3" Asphalt

5" Crushed gravel and shell

Fat Clay (CH), very stiff, high plasticity, light
gray and tan
..with calcareous nodules below 2'

..with ferrous nodules below 6'

..reddish brown below 12'

..very high plasticity below 14'

..stiff below 16'

16

12

21

20

22

27

25

25

22

3.0

2.5

3.0

3.5

3.5

2.5

3.0

3.5

2.5
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HCFCD  G13-120.GPJ  HCFCD.GDT  6/27/13

BORING TYPE:

Key to Abbreviations:

Plastic
Limit

Water Observations:   Initial Water Level: Dry, After Drilling
Water Level: Dry

F
A
IL
U
R
E
 S
T
R
A
IN
 (
%
)

4/4/2013

G13-120

S
A
M
P
L
E
S

E
S
T
IM
A
T
E
D
 A
N
G
L
E
 O
F

IN
T
E
R
N
A
L
 F
R
IC
T
IO
N
 (
°)
,

O
T
H
E
R
 T
E
S
T
S
 &
 R
E
M
A
R
K
S

Augered to 18', Hole Grouted after Drilling. Drilled By: Johnson and Sons , Logged

BY: PV,  Checked By: Jitu/John, QC/QA By: PST

1.0 2.0 3.0 4.0

PROJECT:

PI

58.21

USC

SPT Shelby Tube

Water Level

L
IQ
U
ID
 L
IM
IT

LL20 40 60 80 M
O
IS
T
U
R
E
 C
O
N
T
E
N
T
 (
%
)

LOG OF BORING B-58

Auger

24 Hrs:

E. 18th St.

After Drilling:

Associated Testing Laboratories, Inc.
3143 Yellowstone Blvd
Houston, Texas-77054

DATE

SURFACE ELEVATION

Sample Key:

B
L
O
W
  
C
O
U
N
T

(N
, 
B
lo
w
s
/F
o
o
t)

P
O
C
K
E
T

P
E
N
E
T
R
O
M
E
T
E
R
(P
,t
s
f)

90 100 110 120

LOCATION

PROJECT NO.:

1.0 2.0 3.0 4.0

Intial:

C
O
N
F
IN
IN
G

P
R
E
S
S
U
R
E
 (
p
s
i)

0

5

10

15

Liquid
Limit

ATTERBERG

LIMITS(%)

P
L
A
S
T
IC
 L
IM
IT

PLU
N
D
R
A
IN
E
D
 S
H
E
A
R

S
T
R
E
N
G
T
H
 (
ts
f)

Natural Moisture Content

and

Atterberg Limits

- SPT Data (Blows/Ft)
- Pocket Penetrometer (tsf)
- Torvane (psf)
- Unconfined Comp. Strength (tsf)
- Dry Density (pcf)

Moisture
Content

W
A
T
E
R
 L
E
V
E
L

20 40 60 80

MATERIAL DESCRIPTION P
A
S
S
IN
G
 #
2
0
0
 S
IE
V
E
 (
%
)

D
R
Y
 D
E
N
S
IT
Y
 (
p
c
f)

Notes:

D
E
P
T
H
 (
ft
.)

Disturbed

P
L
A
S
T
IC
IT
Y
 I
N
D
E
XN (blows/ft)

P (tsf)

DD (pcf)

N
P
T
Qu

DD

UU (tsf)

Northing:  13858169.96
Easting:  3110583.51

Proposed Water Line Replacement in Inner Loop North Area Houston,TX
WBS No. S-000035-0182-3



87

96

CH

0

0

33

55

19

23

52

78

101

96

5" Asphalt

8" Crushed gravel

Fat Clay (CH), stiff, high plasticity, dark gray

..light gray and tan below 2'

..very stiff below 4'

..with ferrous nodules below 6'

..stiff below 12' ( slickensided )

..very stiff, very high plasticity, reddish
brown below 14'

22

25

19

19

20

22

25

31

27

2.0

2.0

2.5

2.5

2.5

3.5

2.0

4.0

2.5
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HCFCD  G13-120.GPJ  HCFCD.GDT  6/27/13

BORING TYPE:

Key to Abbreviations:

Plastic
Limit

Water Observations:   Initial Water Level: 15', After Drilling Water
Level: Dry

F
A
IL
U
R
E
 S
T
R
A
IN
 (
%
)

4/4/2013

G13-120

S
A
M
P
L
E
S

E
S
T
IM
A
T
E
D
 A
N
G
L
E
 O
F

IN
T
E
R
N
A
L
 F
R
IC
T
IO
N
 (
°)
,

O
T
H
E
R
 T
E
S
T
S
 &
 R
E
M
A
R
K
S

Augered to 17', Hole Caved at: 12', Hole Grouted after Drilling. Drilled By: Johnson

and Sons , Logged BY: PV,  Checked By: Jitu/John, QC/QA By: PST

1.0 2.0 3.0 4.0

PROJECT:

PI

58.26

USC

SPT Shelby Tube

Water Level

L
IQ
U
ID
 L
IM
IT

LL20 40 60 80 M
O
IS
T
U
R
E
 C
O
N
T
E
N
T
 (
%
)

LOG OF BORING B-59

Auger

24 Hrs:

E. 18th St.

After Drilling:

Associated Testing Laboratories, Inc.
3143 Yellowstone Blvd
Houston, Texas-77054

DATE

SURFACE ELEVATION

Sample Key:

B
L
O
W
  
C
O
U
N
T

(N
, 
B
lo
w
s
/F
o
o
t)

P
O
C
K
E
T

P
E
N
E
T
R
O
M
E
T
E
R
(P
,t
s
f)

90 100 110 120

LOCATION

PROJECT NO.:

1.0 2.0 3.0 4.0

Intial:

C
O
N
F
IN
IN
G

P
R
E
S
S
U
R
E
 (
p
s
i)

0

5

10

15

Liquid
Limit

ATTERBERG

LIMITS(%)

P
L
A
S
T
IC
 L
IM
IT

PLU
N
D
R
A
IN
E
D
 S
H
E
A
R

S
T
R
E
N
G
T
H
 (
ts
f)

Natural Moisture Content

and

Atterberg Limits

- SPT Data (Blows/Ft)
- Pocket Penetrometer (tsf)
- Torvane (psf)
- Unconfined Comp. Strength (tsf)
- Dry Density (pcf)

Moisture
Content

W
A
T
E
R
 L
E
V
E
L

20 40 60 80

MATERIAL DESCRIPTION P
A
S
S
IN
G
 #
2
0
0
 S
IE
V
E
 (
%
)

D
R
Y
 D
E
N
S
IT
Y
 (
p
c
f)

Notes:

D
E
P
T
H
 (
ft
.)

Disturbed

P
L
A
S
T
IC
IT
Y
 I
N
D
E
XN (blows/ft)

P (tsf)

DD (pcf)

N
P
T
Qu

DD

UU (tsf)

Northing:  13858199.67
Easting:  3111156.87

Proposed Water Line Replacement in Inner Loop North Area Houston,TX
WBS No. S-000035-0182-3



92

89

CL

0

0

30

24

19

17

49

41

118

108

3" Asphalt

6" Crushed gravel

Lean Clay (CL), very stiff, high plasticity,
light gray and tan

..with calcareous nodules below 2'

..stiff with ferrous nodules below 4'

..very stiff below 8'

17

14

21

26

25

22

22

28

2.75

3.5

2.0

1.75

2.5

3.5

2.5

3.5
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HCFCD  G13-120.GPJ  HCFCD.GDT  6/27/13

BORING TYPE:

Key to Abbreviations:

Plastic
Limit

Water Observations:   Initial Water Level: 13', After Drilling Water
Level: 12'

F
A
IL
U
R
E
 S
T
R
A
IN
 (
%
)

3/29/2013

G13-120

S
A
M
P
L
E
S

E
S
T
IM
A
T
E
D
 A
N
G
L
E
 O
F

IN
T
E
R
N
A
L
 F
R
IC
T
IO
N
 (
°)
,

O
T
H
E
R
 T
E
S
T
S
 &
 R
E
M
A
R
K
S

Augered to 15', Hole Caved at: 12', Hole Grouted after Drilling. Drilled By: Johnson

and Sons , Logged BY: PV,  Checked By: Jitu/John, QC/QA By: PST

1.0 2.0 3.0 4.0

PROJECT:

PI

57.84

USC

SPT Shelby Tube

Water Level

L
IQ
U
ID
 L
IM
IT

LL20 40 60 80 M
O
IS
T
U
R
E
 C
O
N
T
E
N
T
 (
%
)

LOG OF BORING B-60

Auger

24 Hrs:

E. 18th St.

After Drilling:

Associated Testing Laboratories, Inc.
3143 Yellowstone Blvd
Houston, Texas-77054

DATE

SURFACE ELEVATION

Sample Key:

B
L
O
W
  
C
O
U
N
T

(N
, 
B
lo
w
s
/F
o
o
t)

P
O
C
K
E
T

P
E
N
E
T
R
O
M
E
T
E
R
(P
,t
s
f)

90 100 110 120

LOCATION

PROJECT NO.:

1.0 2.0 3.0 4.0

Intial:

C
O
N
F
IN
IN
G

P
R
E
S
S
U
R
E
 (
p
s
i)

0

5

10

15

Liquid
Limit

ATTERBERG

LIMITS(%)

P
L
A
S
T
IC
 L
IM
IT

PLU
N
D
R
A
IN
E
D
 S
H
E
A
R

S
T
R
E
N
G
T
H
 (
ts
f)

Natural Moisture Content

and

Atterberg Limits

- SPT Data (Blows/Ft)
- Pocket Penetrometer (tsf)
- Torvane (psf)
- Unconfined Comp. Strength (tsf)
- Dry Density (pcf)

Moisture
Content

W
A
T
E
R
 L
E
V
E
L

20 40 60 80

MATERIAL DESCRIPTION P
A
S
S
IN
G
 #
2
0
0
 S
IE
V
E
 (
%
)

D
R
Y
 D
E
N
S
IT
Y
 (
p
c
f)

Notes:

D
E
P
T
H
 (
ft
.)

Disturbed

P
L
A
S
T
IC
IT
Y
 I
N
D
E
XN (blows/ft)

P (tsf)

DD (pcf)

N
P
T
Qu

DD

UU (tsf)

Northing:  13858234.82
Easting:  3111864.3

Proposed Water Line Replacement in Inner Loop North Area Houston,TX
WBS No. S-000035-0182-3



75

98

CL

CH

0

0

21

44

17

21

38

65

113

105

7" Asphalt

3" Crushed gravel

Lean Clay with Sand (CL), very stiff, high
plasticity, light gray and tan
..with calcareous nodules below 2'

..stiff with ferrous nodules below 4'

..with sand seam below 6'

Fat Clay (CH), stiff, very high plasticity, light
gray and tan

..firm with calcareous nodules below 12'

..very stiff below 14'

14

16

17

22

23

28

23

16

2.5

3.5

2.0

1.5

2.0

1.75

1.25

2.5
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HCFCD  G13-120.GPJ  HCFCD.GDT  6/27/13

BORING TYPE:

Key to Abbreviations:

Plastic
Limit

Water Observations:   Initial Water Level: 12.5', After Drilling
Water Level: 12.5'

F
A
IL
U
R
E
 S
T
R
A
IN
 (
%
)

3/29/2013

G13-120

S
A
M
P
L
E
S

E
S
T
IM
A
T
E
D
 A
N
G
L
E
 O
F

IN
T
E
R
N
A
L
 F
R
IC
T
IO
N
 (
°)
,

O
T
H
E
R
 T
E
S
T
S
 &
 R
E
M
A
R
K
S

Augered to 15', Hole Caved at: 14', Hole Grouted after Drilling. Drilled By: Johnson

and Sons , Logged BY: PV,  Checked By: Jitu/John, QC/QA By: PST

1.0 2.0 3.0 4.0

PROJECT:

PI

57.86

USC

SPT Shelby Tube

Water Level

L
IQ
U
ID
 L
IM
IT

LL20 40 60 80 M
O
IS
T
U
R
E
 C
O
N
T
E
N
T
 (
%
)

LOG OF BORING B-61

Auger

24 Hrs:

E. 18th St.

After Drilling:

Associated Testing Laboratories, Inc.
3143 Yellowstone Blvd
Houston, Texas-77054

DATE

SURFACE ELEVATION

Sample Key:

B
L
O
W
  
C
O
U
N
T

(N
, 
B
lo
w
s
/F
o
o
t)

P
O
C
K
E
T

P
E
N
E
T
R
O
M
E
T
E
R
(P
,t
s
f)

90 100 110 120

LOCATION

PROJECT NO.:

1.0 2.0 3.0 4.0

Intial:

C
O
N
F
IN
IN
G

P
R
E
S
S
U
R
E
 (
p
s
i)

0

5

10

15

Liquid
Limit

ATTERBERG

LIMITS(%)

P
L
A
S
T
IC
 L
IM
IT

PLU
N
D
R
A
IN
E
D
 S
H
E
A
R

S
T
R
E
N
G
T
H
 (
ts
f)

Natural Moisture Content

and

Atterberg Limits

- SPT Data (Blows/Ft)
- Pocket Penetrometer (tsf)
- Torvane (psf)
- Unconfined Comp. Strength (tsf)
- Dry Density (pcf)

Moisture
Content

W
A
T
E
R
 L
E
V
E
L

20 40 60 80

MATERIAL DESCRIPTION P
A
S
S
IN
G
 #
2
0
0
 S
IE
V
E
 (
%
)

D
R
Y
 D
E
N
S
IT
Y
 (
p
c
f)

Notes:

D
E
P
T
H
 (
ft
.)

Disturbed

P
L
A
S
T
IC
IT
Y
 I
N
D
E
XN (blows/ft)

P (tsf)

DD (pcf)

N
P
T
Qu

DD

UU (tsf)

Northing:  13858258.14
Easting:  3112453.26

Proposed Water Line Replacement in Inner Loop North Area Houston,TX
WBS No. S-000035-0182-3



89

CH

0

37

35

20

20

57

55

101

3" Asphalt

4" Crushed gravel

Fat Clay (CH), very stiff, high plasticity, light
gray and tan

..with calcareous nodules below 4'

..with ferrous nodules below 6'

..stiff below 10'

20

23

19

17

22

25

2.5

2.75

3.0

3.5

2.5

2.0
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HCFCD  G13-120.GPJ  HCFCD.GDT  6/27/13

BORING TYPE:

Key to Abbreviations:

Plastic
Limit

Water Observations:   Initial Water Level: Dry, After Drilling
Water Level: Dry

F
A
IL
U
R
E
 S
T
R
A
IN
 (
%
)

4/2/2013

G13-120

S
A
M
P
L
E
S

E
S
T
IM
A
T
E
D
 A
N
G
L
E
 O
F

IN
T
E
R
N
A
L
 F
R
IC
T
IO
N
 (
°)
,

O
T
H
E
R
 T
E
S
T
S
 &
 R
E
M
A
R
K
S

Augered to 12', Hole Grouted after Drilling. Drilled By: Johnson and Sons , Logged

BY: PV,  Checked By: Jitu/John, QC/QA By: PST

1.0 2.0 3.0 4.0

PROJECT:

PI

57.64

USC

SPT Shelby Tube

Water Level

L
IQ
U
ID
 L
IM
IT

LL20 40 60 80 M
O
IS
T
U
R
E
 C
O
N
T
E
N
T
 (
%
)

LOG OF BORING B-62

Auger

24 Hrs:

Harvard St.

After Drilling:

Associated Testing Laboratories, Inc.
3143 Yellowstone Blvd
Houston, Texas-77054

DATE

SURFACE ELEVATION

Sample Key:

B
L
O
W
  
C
O
U
N
T

(N
, 
B
lo
w
s
/F
o
o
t)

P
O
C
K
E
T

P
E
N
E
T
R
O
M
E
T
E
R
(P
,t
s
f)

90 100 110 120

LOCATION

PROJECT NO.:

1.0 2.0 3.0 4.0

Intial:

C
O
N
F
IN
IN
G

P
R
E
S
S
U
R
E
 (
p
s
i)

0

5

10

Liquid
Limit

ATTERBERG

LIMITS(%)

P
L
A
S
T
IC
 L
IM
IT

PLU
N
D
R
A
IN
E
D
 S
H
E
A
R

S
T
R
E
N
G
T
H
 (
ts
f)

Natural Moisture Content

and

Atterberg Limits

- SPT Data (Blows/Ft)
- Pocket Penetrometer (tsf)
- Torvane (psf)
- Unconfined Comp. Strength (tsf)
- Dry Density (pcf)

Moisture
Content

W
A
T
E
R
 L
E
V
E
L

20 40 60 80

MATERIAL DESCRIPTION P
A
S
S
IN
G
 #
2
0
0
 S
IE
V
E
 (
%
)

D
R
Y
 D
E
N
S
IT
Y
 (
p
c
f)

Notes:

D
E
P
T
H
 (
ft
.)

Disturbed

P
L
A
S
T
IC
IT
Y
 I
N
D
E
XN (blows/ft)

P (tsf)

DD (pcf)

N
P
T
Qu

DD

UU (tsf)

Northing:  13857732.89
Easting:  3111482.61

Proposed Water Line Replacement in Inner Loop North Area Houston,TX
WBS No. S-000035-0182-3



93

CL

0

27

24

18

17

45

41

104

4" Asphalt

10" Crushed gravel

Lean Clay (CL), stiff, high plasticity, light
gray and tan

with sand seam below 6'

..very stiff with ferrous nodules below 8'

15

19

18

18

17

20

18

18

2.0

2.0

1.5

2.0

3.0

3.0

2.5

3.5
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HCFCD  G13-120.GPJ  HCFCD.GDT  6/27/13

BORING TYPE:

Key to Abbreviations:

Plastic
Limit

Water Observations:   Initial Water Level: Dry, After Drilling
Water Level: Dry

F
A
IL
U
R
E
 S
T
R
A
IN
 (
%
)

4/3/2013

G13-120

S
A
M
P
L
E
S

E
S
T
IM
A
T
E
D
 A
N
G
L
E
 O
F

IN
T
E
R
N
A
L
 F
R
IC
T
IO
N
 (
°)
,

O
T
H
E
R
 T
E
S
T
S
 &
 R
E
M
A
R
K
S

Augered to 15', Hole Grouted after Drilling. Drilled By: Johnson and Sons , Logged

BY: PV,  Checked By: Jitu/John, QC/QA By: PST

1.0 2.0 3.0 4.0

PROJECT:

PI

58.46

USC

SPT Shelby Tube

Water Level

L
IQ
U
ID
 L
IM
IT

LL20 40 60 80 M
O
IS
T
U
R
E
 C
O
N
T
E
N
T
 (
%
)

LOG OF BORING B-63

Auger

24 Hrs:

E. 16th St.

After Drilling:

Associated Testing Laboratories, Inc.
3143 Yellowstone Blvd
Houston, Texas-77054

DATE

SURFACE ELEVATION

Sample Key:

B
L
O
W
  
C
O
U
N
T

(N
, 
B
lo
w
s
/F
o
o
t)

P
O
C
K
E
T

P
E
N
E
T
R
O
M
E
T
E
R
(P
,t
s
f)

90 100 110 120

LOCATION

PROJECT NO.:

1.0 2.0 3.0 4.0

Intial:

C
O
N
F
IN
IN
G

P
R
E
S
S
U
R
E
 (
p
s
i)

0

5

10

15

Liquid
Limit

ATTERBERG

LIMITS(%)

P
L
A
S
T
IC
 L
IM
IT

PLU
N
D
R
A
IN
E
D
 S
H
E
A
R

S
T
R
E
N
G
T
H
 (
ts
f)

Natural Moisture Content

and

Atterberg Limits

- SPT Data (Blows/Ft)
- Pocket Penetrometer (tsf)
- Torvane (psf)
- Unconfined Comp. Strength (tsf)
- Dry Density (pcf)

Moisture
Content

W
A
T
E
R
 L
E
V
E
L

20 40 60 80

MATERIAL DESCRIPTION P
A
S
S
IN
G
 #
2
0
0
 S
IE
V
E
 (
%
)

D
R
Y
 D
E
N
S
IT
Y
 (
p
c
f)

Notes:

D
E
P
T
H
 (
ft
.)

Disturbed

P
L
A
S
T
IC
IT
Y
 I
N
D
E
XN (blows/ft)

P (tsf)

DD (pcf)

N
P
T
Qu

DD

UU (tsf)

Northing:  13857488.47
Easting:  3111899.41

Proposed Water Line Replacement in Inner Loop North Area Houston,TX
WBS No. S-000035-0182-3



64

CL

0

17

19

16

17

33

36

116

3" Asphalt

7" Crushed gravel

Sandy Lean Clay (CL), very stiff, medium
plasticity, light gray and tan

..with calcareous nodules below 2'

..with ferrous nodules below 4'

..stiff below 8'

..firm below 12'

13

12

13

20

31

22

16

2.5

3.0

3.0

2.5

2.0

2.0

1.5
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HCFCD  G13-120.GPJ  HCFCD.GDT  6/27/13

BORING TYPE:

Key to Abbreviations:

Plastic
Limit

Water Observations:   Initial Water Level: Dry, After Drilling
Water Level: Dry

F
A
IL
U
R
E
 S
T
R
A
IN
 (
%
)

4/3/2013

G13-120

S
A
M
P
L
E
S

E
S
T
IM
A
T
E
D
 A
N
G
L
E
 O
F

IN
T
E
R
N
A
L
 F
R
IC
T
IO
N
 (
°)
,

O
T
H
E
R
 T
E
S
T
S
 &
 R
E
M
A
R
K
S

Augered to 13', Hole Grouted after Drilling. Drilled By: Johnson and Sons , Logged

BY: PV,  Checked By: Jitu/John, QC/QA By: PST

1.0 2.0 3.0 4.0

PROJECT:

PI

57.62

USC

SPT Shelby Tube

Water Level

L
IQ
U
ID
 L
IM
IT

LL20 40 60 80 M
O
IS
T
U
R
E
 C
O
N
T
E
N
T
 (
%
)

LOG OF BORING B-64

Auger

24 Hrs:

E. 16th St.

After Drilling:

Associated Testing Laboratories, Inc.
3143 Yellowstone Blvd
Houston, Texas-77054

DATE

SURFACE ELEVATION

Sample Key:

B
L
O
W
  
C
O
U
N
T

(N
, 
B
lo
w
s
/F
o
o
t)

P
O
C
K
E
T

P
E
N
E
T
R
O
M
E
T
E
R
(P
,t
s
f)

90 100 110 120

LOCATION

PROJECT NO.:

1.0 2.0 3.0 4.0

Intial:

C
O
N
F
IN
IN
G

P
R
E
S
S
U
R
E
 (
p
s
i)

0

5

10

Liquid
Limit

ATTERBERG

LIMITS(%)

P
L
A
S
T
IC
 L
IM
IT

PLU
N
D
R
A
IN
E
D
 S
H
E
A
R

S
T
R
E
N
G
T
H
 (
ts
f)

Natural Moisture Content

and

Atterberg Limits

- SPT Data (Blows/Ft)
- Pocket Penetrometer (tsf)
- Torvane (psf)
- Unconfined Comp. Strength (tsf)
- Dry Density (pcf)

Moisture
Content

W
A
T
E
R
 L
E
V
E
L

20 40 60 80

MATERIAL DESCRIPTION P
A
S
S
IN
G
 #
2
0
0
 S
IE
V
E
 (
%
)

D
R
Y
 D
E
N
S
IT
Y
 (
p
c
f)

Notes:

D
E
P
T
H
 (
ft
.)

Disturbed

P
L
A
S
T
IC
IT
Y
 I
N
D
E
XN (blows/ft)

P (tsf)

DD (pcf)

N
P
T
Qu

DD

UU (tsf)

Northing:  13857521.42
Easting:  3112477.75

Proposed Water Line Replacement in Inner Loop North Area Houston,TX
WBS No. S-000035-0182-3



98

CH

0

46

40

21

20

67

60

96

5" Asphalt

6" Crushed limestone and shell

Fat Clay (CH), stiff, very high plasticity, light
gray and tan

..with ferrous nodules below 4'

..very stiff below 6'

..with calcareous nodules below 8'

..stiff below 10'

29

26

23

24

29

27

1.75

2.0

1.75

3.5

4.0

2.0
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HCFCD  G13-120.GPJ  HCFCD.GDT  6/27/13

BORING TYPE:

Key to Abbreviations:

Plastic
Limit

Water Observations:   Initial Water Level: Dry, After Drilling
Water Level: Dry

F
A
IL
U
R
E
 S
T
R
A
IN
 (
%
)

4/3/2013

G13-120

S
A
M
P
L
E
S

E
S
T
IM
A
T
E
D
 A
N
G
L
E
 O
F

IN
T
E
R
N
A
L
 F
R
IC
T
IO
N
 (
°)
,

O
T
H
E
R
 T
E
S
T
S
 &
 R
E
M
A
R
K
S

Augered to 12', Hole Grouted after Drilling. Drilled By: Johnson and Sons , Logged

BY: PV,  Checked By: Jitu/John, QC/QA By: PST

1.0 2.0 3.0 4.0

PROJECT:

PI

57.14

USC

SPT Shelby Tube

Water Level

L
IQ
U
ID
 L
IM
IT

LL20 40 60 80 M
O
IS
T
U
R
E
 C
O
N
T
E
N
T
 (
%
)

LOG OF BORING B-65

Auger

24 Hrs:

Arlington St.

After Drilling:

Associated Testing Laboratories, Inc.
3143 Yellowstone Blvd
Houston, Texas-77054

DATE

SURFACE ELEVATION

Sample Key:

B
L
O
W
  
C
O
U
N
T

(N
, 
B
lo
w
s
/F
o
o
t)

P
O
C
K
E
T

P
E
N
E
T
R
O
M
E
T
E
R
(P
,t
s
f)

90 100 110 120

LOCATION

PROJECT NO.:

1.0 2.0 3.0 4.0

Intial:

C
O
N
F
IN
IN
G

P
R
E
S
S
U
R
E
 (
p
s
i)

0

5

10

Liquid
Limit

ATTERBERG

LIMITS(%)

P
L
A
S
T
IC
 L
IM
IT

PLU
N
D
R
A
IN
E
D
 S
H
E
A
R

S
T
R
E
N
G
T
H
 (
ts
f)

Natural Moisture Content

and

Atterberg Limits

- SPT Data (Blows/Ft)
- Pocket Penetrometer (tsf)
- Torvane (psf)
- Unconfined Comp. Strength (tsf)
- Dry Density (pcf)

Moisture
Content

W
A
T
E
R
 L
E
V
E
L

20 40 60 80

MATERIAL DESCRIPTION P
A
S
S
IN
G
 #
2
0
0
 S
IE
V
E
 (
%
)

D
R
Y
 D
E
N
S
IT
Y
 (
p
c
f)

Notes:

D
E
P
T
H
 (
ft
.)

Disturbed

P
L
A
S
T
IC
IT
Y
 I
N
D
E
XN (blows/ft)

P (tsf)

DD (pcf)

N
P
T
Qu

DD

UU (tsf)

Northing:  13856766
Easting:  3112207.11

Proposed Water Line Replacement in Inner Loop North Area Houston,TX
WBS No. S-000035-0182-3
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CL

0

10

19

8

17

15

36

23

98

116

2" Asphalt

6" Concrete

Lean Clay (CL), hard, medium plasticity,
light gray and tan
..with calcareous nodules below 2'

..very stiff below 4'

..with sand seam below 6'

..with ferrous nodules below 8'

..stiff below 10'

..very stiff below 14'

..hard below 16'

14

15

17

19

20

27

18

16

16

4.5

4.5

4.0

2.5

2.5

2.0

2.0

4.5

4.5
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HCFCD  G13-120.GPJ  HCFCD.GDT  6/27/13

BORING TYPE:

Key to Abbreviations:

Plastic
Limit

Water Observations:   Initial  Water Level: Dry, After Drilling
Water Level: Dry, 24 hrs Water Level: Dry, 7 days Water Level:
6', 30 days Water Level: 5'

F
A
IL
U
R
E
 S
T
R
A
IN
 (
%
)

3/6/2013

G13-120

S
A
M
P
L
E
S

E
S
T
IM
A
T
E
D
 A
N
G
L
E
 O
F

IN
T
E
R
N
A
L
 F
R
IC
T
IO
N
 (
°)
,

O
T
H
E
R
 T
E
S
T
S
 &
 R
E
M
A
R
K
S

Augered to 17'; PZ water level: Dry (3/07/2013);  PZ water level: 6' (3/14/2013);   PZ

water level: 5' (4/10/13) Drilled By: Van & Sons, Logged BY: PV,  Checked By:

Jitu/John, QC/QA By: PST

1.0 2.0 3.0 4.0

PROJECT:

PI

56.58

USC

SPT Shelby Tube

Water Level

L
IQ
U
ID
 L
IM
IT

LL20 40 60 80 M
O
IS
T
U
R
E
 C
O
N
T
E
N
T
 (
%
)

LOG OF BORING B-66 (PZ-7)

Auger

24 Hrs:

Arlington St.

After Drilling:

Associated Testing Laboratories, Inc.
3143 Yellowstone Blvd
Houston, Texas-77054

DATE

SURFACE ELEVATION

Sample Key:

B
L
O
W
  
C
O
U
N
T

(N
, 
B
lo
w
s
/F
o
o
t)

P
O
C
K
E
T

P
E
N
E
T
R
O
M
E
T
E
R
(P
,t
s
f)

90 100 110 120

LOCATION

PROJECT NO.:

1.0 2.0 3.0 4.0

Intial:

C
O
N
F
IN
IN
G

P
R
E
S
S
U
R
E
 (
p
s
i)

0

5

10

15

Liquid
Limit

ATTERBERG

LIMITS(%)

P
L
A
S
T
IC
 L
IM
IT

PLU
N
D
R
A
IN
E
D
 S
H
E
A
R

S
T
R
E
N
G
T
H
 (
ts
f)

Natural Moisture Content

and

Atterberg Limits

- SPT Data (Blows/Ft)
- Pocket Penetrometer (tsf)
- Torvane (psf)
- Unconfined Comp. Strength (tsf)
- Dry Density (pcf)

Moisture
Content

W
A
T
E
R
 L
E
V
E
L

20 40 60 80

MATERIAL DESCRIPTION P
A
S
S
IN
G
 #
2
0
0
 S
IE
V
E
 (
%
)

D
R
Y
 D
E
N
S
IT
Y
 (
p
c
f)

Notes:

D
E
P
T
H
 (
ft
.)

Disturbed

P
L
A
S
T
IC
IT
Y
 I
N
D
E
XN (blows/ft)

P (tsf)

DD (pcf)

N
P
T
Qu

DD

UU (tsf)

Northing:  13856168.17
Easting:  3112206.24

Proposed Water Line Replacement in Inner Loop North Area Houston,TX
WBS No. S-000035-0182-3
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20

CL

SM
27

0
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30
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31

48

111

4" Asphalt

5" Crushed stone

Lean Clay with Sand (CL), very stiff,
medium plasticity, light gray and tan

..with ferrous nodules below 4'

..with calcareous nodules below 6'

..stiff below 8'

..firm below 10'

Silty Sand (SM), medium dense, non
plastic, light gray and tan ( wet )

14

15

15

18

18

17

21

3.75

4.0

4.0

2.5

2.0

1.0
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HCFCD  G13-120.GPJ  HCFCD.GDT  6/27/13

BORING TYPE:

Key to Abbreviations:

Plastic
Limit

Water Observations:   Initial Water Level: 11.5', After Drilling
Water Level: 9'

F
A
IL
U
R
E
 S
T
R
A
IN
 (
%
)

4/2/2013

G13-120

S
A
M
P
L
E
S

E
S
T
IM
A
T
E
D
 A
N
G
L
E
 O
F

IN
T
E
R
N
A
L
 F
R
IC
T
IO
N
 (
°)
,

O
T
H
E
R
 T
E
S
T
S
 &
 R
E
M
A
R
K
S

Augered to 14', Hole Caved at: 10.5', Hole Grouted after Drilling. Drilled By: Johnson

and Sons , Logged BY: PV,  Checked By: Jitu/John, QC/QA By: PST

1.0 2.0 3.0 4.0

PROJECT:

PI

56.85

USC

SPT Shelby Tube

Water Level

L
IQ
U
ID
 L
IM
IT

LL20 40 60 80 M
O
IS
T
U
R
E
 C
O
N
T
E
N
T
 (
%
)

LOG OF BORING B-67

Auger

24 Hrs:

Arlington St.

After Drilling:

Associated Testing Laboratories, Inc.
3143 Yellowstone Blvd
Houston, Texas-77054

DATE

SURFACE ELEVATION

Sample Key:

B
L
O
W
  
C
O
U
N
T

(N
, 
B
lo
w
s
/F
o
o
t)

P
O
C
K
E
T

P
E
N
E
T
R
O
M
E
T
E
R
(P
,t
s
f)

90 100 110 120

LOCATION

PROJECT NO.:

1.0 2.0 3.0 4.0

Intial:

C
O
N
F
IN
IN
G

P
R
E
S
S
U
R
E
 (
p
s
i)

0

5

10

Liquid
Limit

ATTERBERG

LIMITS(%)

P
L
A
S
T
IC
 L
IM
IT

PLU
N
D
R
A
IN
E
D
 S
H
E
A
R

S
T
R
E
N
G
T
H
 (
ts
f)

Natural Moisture Content

and

Atterberg Limits

- SPT Data (Blows/Ft)
- Pocket Penetrometer (tsf)
- Torvane (psf)
- Unconfined Comp. Strength (tsf)
- Dry Density (pcf)

Moisture
Content

W
A
T
E
R
 L
E
V
E
L

20 40 60 80

MATERIAL DESCRIPTION P
A
S
S
IN
G
 #
2
0
0
 S
IE
V
E
 (
%
)

D
R
Y
 D
E
N
S
IT
Y
 (
p
c
f)

Notes:

D
E
P
T
H
 (
ft
.)

Disturbed

P
L
A
S
T
IC
IT
Y
 I
N
D
E
XN (blows/ft)

P (tsf)

DD (pcf)

N
P
T
Qu

DD

UU (tsf)

Northing:  13855574.3
Easting:  3112264.85

Proposed Water Line Replacement in Inner Loop North Area Houston,TX
WBS No. S-000035-0182-3
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CL
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104

3" Asphalt

7" Crushed shell and gravel

Lean Clay (CL), stiff, medium plasticity, light
gray and tan

..very stiff below 2'

..with ferrous nodules below 4'

..high plasticity below 8'

..stiff below 10'

19

19

19

20

18

21

1.5

3.0

3.5

4.0

4.0

2.5
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HCFCD  G13-120.GPJ  HCFCD.GDT  6/27/13

BORING TYPE:

Key to Abbreviations:

Plastic
Limit

Water Observations:   Initial Water Level: Dry, After Drilling
Water Level: Dry

F
A
IL
U
R
E
 S
T
R
A
IN
 (
%
)

4/2/2013

G13-120

S
A
M
P
L
E
S

E
S
T
IM
A
T
E
D
 A
N
G
L
E
 O
F

IN
T
E
R
N
A
L
 F
R
IC
T
IO
N
 (
°)
,

O
T
H
E
R
 T
E
S
T
S
 &
 R
E
M
A
R
K
S

Augered to 12', Hole Grouted after Drilling. Drilled By: Johnson and Sons , Logged

BY: PV,  Checked By: Jitu/John, QC/QA By: PST

1.0 2.0 3.0 4.0

PROJECT:

PI

56.88

USC

SPT Shelby Tube

Water Level

L
IQ
U
ID
 L
IM
IT

LL20 40 60 80 M
O
IS
T
U
R
E
 C
O
N
T
E
N
T
 (
%
)

LOG OF BORING B-68

Auger

24 Hrs:

Arlington St.

After Drilling:

Associated Testing Laboratories, Inc.
3143 Yellowstone Blvd
Houston, Texas-77054

DATE

SURFACE ELEVATION

Sample Key:

B
L
O
W
  
C
O
U
N
T

(N
, 
B
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w
s
/F
o
o
t)

P
O
C
K
E
T

P
E
N
E
T
R
O
M
E
T
E
R
(P
,t
s
f)

90 100 110 120

LOCATION

PROJECT NO.:

1.0 2.0 3.0 4.0

Intial:

C
O
N
F
IN
IN
G

P
R
E
S
S
U
R
E
 (
p
s
i)

0

5

10

Liquid
Limit

ATTERBERG

LIMITS(%)

P
L
A
S
T
IC
 L
IM
IT

PLU
N
D
R
A
IN
E
D
 S
H
E
A
R

S
T
R
E
N
G
T
H
 (
ts
f)

Natural Moisture Content

and

Atterberg Limits

- SPT Data (Blows/Ft)
- Pocket Penetrometer (tsf)
- Torvane (psf)
- Unconfined Comp. Strength (tsf)
- Dry Density (pcf)

Moisture
Content

W
A
T
E
R
 L
E
V
E
L

20 40 60 80

MATERIAL DESCRIPTION P
A
S
S
IN
G
 #
2
0
0
 S
IE
V
E
 (
%
)

D
R
Y
 D
E
N
S
IT
Y
 (
p
c
f)

Notes:

D
E
P
T
H
 (
ft
.)

Disturbed

P
L
A
S
T
IC
IT
Y
 I
N
D
E
XN (blows/ft)

P (tsf)

DD (pcf)

N
P
T
Qu

DD

UU (tsf)

Northing:  13855040.08
Easting:  3112310.4

Proposed Water Line Replacement in Inner Loop North Area Houston,TX
WBS No. S-000035-0182-3
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3" Asphalt

5" Crushed gravel

Lean Clay with Sand (CL), very stiff,
medium plasticity, light gray and tan

..with calcareous nodules below 2'

..with ferrous nodules below 6'

..high plasticity below 8'

..stiff below 10'

Silty Sand (SM), medium dense, non
plastic, light gray and tan

12
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16
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18
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HCFCD  G13-120.GPJ  HCFCD.GDT  6/27/13

BORING TYPE:

Key to Abbreviations:

Plastic
Limit

Water Observations:   Initial Water Level: 14', After Drilling Water
Level: Dry

F
A
IL
U
R
E
 S
T
R
A
IN
 (
%
)

4/2/2013

G13-120

S
A
M
P
L
E
S

E
S
T
IM
A
T
E
D
 A
N
G
L
E
 O
F

IN
T
E
R
N
A
L
 F
R
IC
T
IO
N
 (
°)
,

O
T
H
E
R
 T
E
S
T
S
 &
 R
E
M
A
R
K
S

Augered to 14', Hole Caved at: 12.5', Hole Grouted after Drilling. Drilled By: Johnson

and Sons , Logged BY: PV,  Checked By: Jitu/John, QC/QA By: PST

1.0 2.0 3.0 4.0

PROJECT:

PI

56.96

USC

SPT Shelby Tube

Water Level

L
IQ
U
ID
 L
IM
IT

LL20 40 60 80 M
O
IS
T
U
R
E
 C
O
N
T
E
N
T
 (
%
)

LOG OF BORING B-69

Auger

24 Hrs:

Arlington St.

After Drilling:

Associated Testing Laboratories, Inc.
3143 Yellowstone Blvd
Houston, Texas-77054

DATE

SURFACE ELEVATION

Sample Key:

B
L
O
W
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O
U
N
T
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B
lo
w
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o
t)

P
O
C
K
E
T
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E
N
E
T
R
O
M
E
T
E
R
(P
,t
s
f)

90 100 110 120

LOCATION

PROJECT NO.:

1.0 2.0 3.0 4.0

Intial:

C
O
N
F
IN
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G

P
R
E
S
S
U
R
E
 (
p
s
i)

0

5

10

Liquid
Limit

ATTERBERG

LIMITS(%)

P
L
A
S
T
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IM
IT

PLU
N
D
R
A
IN
E
D
 S
H
E
A
R

S
T
R
E
N
G
T
H
 (
ts
f)

Natural Moisture Content

and

Atterberg Limits

- SPT Data (Blows/Ft)
- Pocket Penetrometer (tsf)
- Torvane (psf)
- Unconfined Comp. Strength (tsf)
- Dry Density (pcf)

Moisture
Content

W
A
T
E
R
 L
E
V
E
L

20 40 60 80

MATERIAL DESCRIPTION P
A
S
S
IN
G
 #
2
0
0
 S
IE
V
E
 (
%
)

D
R
Y
 D
E
N
S
IT
Y
 (
p
c
f)

Notes:

D
E
P
T
H
 (
ft
.)

Disturbed

P
L
A
S
T
IC
IT
Y
 I
N
D
E
XN (blows/ft)

P (tsf)

DD (pcf)

N
P
T
Qu

DD

UU (tsf)

Northing:  13854679.18
Easting:  3112326.43

Proposed Water Line Replacement in Inner Loop North Area Houston,TX
WBS No. S-000035-0182-3
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CL

0

20

23

17

17

37

4093

6" Asphalt

7" Crushed gravel

Lean Clay with Sand (CL), very stiff,
medium plasticity, light gray and tan

..with ferrous nodules below 2'

..stiff, high plasticity below 12'

..firm below 14'
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17

17

17

21

22

32

26
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1.0
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HCFCD  G13-120.GPJ  HCFCD.GDT  6/27/13

BORING TYPE:

Key to Abbreviations:

Plastic
Limit

Water Observations:   Initial Water Level: Dry, After Drilling
Water Level: Dry

F
A
IL
U
R
E
 S
T
R
A
IN
 (
%
)

4/2/2013

G13-120
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O
T
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E
S
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S
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E
M
A
R
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S

Augered to 15', Hole Grouted after Drilling. Drilled By: Johnson and Sons , Logged

BY: PV,  Checked By: Jitu/John, QC/QA By: PST

1.0 2.0 3.0 4.0

PROJECT:

PI

55.46

USC

SPT Shelby Tube

Water Level
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U
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LL20 40 60 80 M
O
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T
U
R
E
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O
N
T
E
N
T
 (
%
)

LOG OF BORING B-70

Auger

24 Hrs:

Arlington St.

After Drilling:

Associated Testing Laboratories, Inc.
3143 Yellowstone Blvd
Houston, Texas-77054

DATE

SURFACE ELEVATION

Sample Key:

B
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N
T
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LOCATION

PROJECT NO.:
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Natural Moisture Content

and

Atterberg Limits

- SPT Data (Blows/Ft)
- Pocket Penetrometer (tsf)
- Torvane (psf)
- Unconfined Comp. Strength (tsf)
- Dry Density (pcf)

Moisture
Content

W
A
T
E
R
 L
E
V
E
L

20 40 60 80

MATERIAL DESCRIPTION P
A
S
S
IN
G
 #
2
0
0
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V
E
 (
%
)

D
R
Y
 D
E
N
S
IT
Y
 (
p
c
f)

Notes:

D
E
P
T
H
 (
ft
.)

Disturbed

P
L
A
S
T
IC
IT
Y
 I
N
D
E
XN (blows/ft)

P (tsf)

DD (pcf)

N
P
T
Qu

DD

UU (tsf)

Northing:  13854209.42
Easting:  3112349.26

Proposed Water Line Replacement in Inner Loop North Area Houston,TX
WBS No. S-000035-0182-3
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CL

CL
6

0

27

19

18

17

45

36

112

93

4" Asphalt

5" Crushed gravel and shell

Lean Clay with Sand (CL), very stiff, high
plasticity, light gray and tan
(Fill 4 feet )

Lean Clay with Sand (CL), stiff, high
plasticity, light gray and tan

..with ferrous nodules below 6'

..very stiff below 8'

..stiff below 10'

..firm below 12'
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28
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HCFCD  G13-120.GPJ  HCFCD.GDT  6/27/13

BORING TYPE:

Key to Abbreviations:

Plastic
Limit

Water Observations:   Initial Water Level: Dry, After Drilling
Water Level: Dry

F
A
IL
U
R
E
 S
T
R
A
IN
 (
%
)

4/25/2013

G13-120
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S
T
S
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S

Augered to 13', Hole Grouted after Drilling. Drilled By: Johnson and Sons , Logged

BY: PV,  Checked By: Jitu/John, QC/QA By: PST
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PROJECT:

PI

55.61
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Water Level

L
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O
IS
T
U
R
E
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N
T
E
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%
)

LOG OF BORING B-71

Auger

24 Hrs:

E. 12th 1/2 St.

After Drilling:

Associated Testing Laboratories, Inc.
3143 Yellowstone Blvd
Houston, Texas-77054

DATE

SURFACE ELEVATION

Sample Key:

B
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W
  
C
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N
T
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P
O
C
K
E
T

P
E
N
E
T
R
O
M
E
T
E
R
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90 100 110 120

LOCATION

PROJECT NO.:

1.0 2.0 3.0 4.0
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N
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S
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 (
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Natural Moisture Content

and

Atterberg Limits

- SPT Data (Blows/Ft)
- Pocket Penetrometer (tsf)
- Torvane (psf)
- Unconfined Comp. Strength (tsf)
- Dry Density (pcf)

Moisture
Content

W
A
T
E
R
 L
E
V
E
L

20 40 60 80

MATERIAL DESCRIPTION P
A
S
S
IN
G
 #
2
0
0
 S
IE
V
E
 (
%
)

D
R
Y
 D
E
N
S
IT
Y
 (
p
c
f)

Notes:

D
E
P
T
H
 (
ft
.)

Disturbed

P
L
A
S
T
IC
IT
Y
 I
N
D
E
XN (blows/ft)

P (tsf)

DD (pcf)

N
P
T
Qu

DD

UU (tsf)

Northing:  13855199.42
Easting:  3113103.09

Proposed Water Line Replacement in Inner Loop North Area Houston,TX
WBS No. S-000035-0182-3
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CL

CH 0

16

41

16

21

32

62

100

4" Asphalt

6" Crushed gravel and shell

Sandy Lean Clay (CL), stiff, medium
plasticity, light gray and tan
( Fill 8 feet )

..firm with calcareous nodules below 4'

..stiff below 6'

Fat Clay with Sand (CH), stiff, very high
plasticity, light gray and tan

..firm below 10'

15

20

18

17

23

25
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HCFCD  G13-120.GPJ  HCFCD.GDT  6/27/13

BORING TYPE:

Key to Abbreviations:

Plastic
Limit

Water Observations:   Initial Water Level: Dry, After Drilling
Water Level: Dry

F
A
IL
U
R
E
 S
T
R
A
IN
 (
%
)

4/25/2013

G13-120

S
A
M
P
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S
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S
T
S
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 R
E
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A
R
K
S

Augered to 12', Hole Grouted after Drilling. Drilled By: Johnson and Sons , Logged

BY: PV,  Checked By: Jitu/John, QC/QA By: PST

1.0 2.0 3.0 4.0

PROJECT:

PI

55.85

USC

SPT Shelby Tube

Water Level

L
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O
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%
)

LOG OF BORING B-72

Auger

24 Hrs:

E. 12th 1/2 St.

After Drilling:

Associated Testing Laboratories, Inc.
3143 Yellowstone Blvd
Houston, Texas-77054

DATE

SURFACE ELEVATION

Sample Key:

B
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W
  
C
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N
T

(N
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P
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R
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LOCATION

PROJECT NO.:

1.0 2.0 3.0 4.0
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Natural Moisture Content

and

Atterberg Limits

- SPT Data (Blows/Ft)
- Pocket Penetrometer (tsf)
- Torvane (psf)
- Unconfined Comp. Strength (tsf)
- Dry Density (pcf)

Moisture
Content

W
A
T
E
R
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E
V
E
L

20 40 60 80

MATERIAL DESCRIPTION P
A
S
S
IN
G
 #
2
0
0
 S
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V
E
 (
%
)

D
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E
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Y
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p
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Notes:

D
E
P
T
H
 (
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.)

Disturbed

P
L
A
S
T
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Y
 I
N
D
E
XN (blows/ft)

P (tsf)

DD (pcf)

N
P
T
Qu

DD

UU (tsf)

Northing:  13855213.06
Easting:  3113530.85

Proposed Water Line Replacement in Inner Loop North Area Houston,TX
WBS No. S-000035-0182-3
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CH
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5" Asphalt

4" Crushed gravel

Lean Clay with Sand (CL), very stiff,
medium plasticity, dark gray
( Fill 4 feet )
..with calcareous nodules below 2'

Lean Clay with Sand (CL), very stiff,
medium plasticity, light gray and tan

..with ferrous nodules below 6'

Fat Clay with Sand (CH), very stiff, high
plasticity, light gray and tan

..stiff with ferrous nodules below 10'

19

20
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17
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28

22
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HCFCD  G13-120.GPJ  HCFCD.GDT  6/27/13

BORING TYPE:

Key to Abbreviations:

Plastic
Limit

Water Observations:   Initial Water Level: Dry, After Drilling
Water Level: Dry

F
A
IL
U
R
E
 S
T
R
A
IN
 (
%
)

4/25/2013

G13-120
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S

Augered to 13', Hole Grouted after Drilling. Drilled By: Johnson and Sons , Logged

BY: PV,  Checked By: Jitu/John, QC/QA By: PST
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PROJECT:

PI

55.08
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Water Level
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LOG OF BORING B-73

Auger

24 Hrs:

E. 12th 1/2 St.

After Drilling:

Associated Testing Laboratories, Inc.
3143 Yellowstone Blvd
Houston, Texas-77054

DATE

SURFACE ELEVATION

Sample Key:

B
L
O
W
  
C
O
U
N
T

(N
, 
B
lo
w
s
/F
o
o
t)

P
O
C
K
E
T

P
E
N
E
T
R
O
M
E
T
E
R
(P
,t
s
f)

90 100 110 120

LOCATION

PROJECT NO.:
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Natural Moisture Content

and

Atterberg Limits

- SPT Data (Blows/Ft)
- Pocket Penetrometer (tsf)
- Torvane (psf)
- Unconfined Comp. Strength (tsf)
- Dry Density (pcf)

Moisture
Content
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R
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L
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MATERIAL DESCRIPTION P
A
S
S
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G
 #
2
0
0
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%
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D
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Notes:

D
E
P
T
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.)

Disturbed

P
L
A
S
T
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IT
Y
 I
N
D
E
XN (blows/ft)

P (tsf)

DD (pcf)

N
P
T
Qu

DD

UU (tsf)

Northing:  13855241.4
Easting:  3114085.16

Proposed Water Line Replacement in Inner Loop North Area Houston,TX
WBS No. S-000035-0182-3



 

 
 

 

 

  

 

 

APPENDIX 4 

RESULTS OF CRUMB, PINHOLE, GRAIN SIZE ANALYSES WITH  

HYDROMETER AND TRIAXIAL CONSOLIDATED-UNDRAINED TESTS 





























Tested By: J.G (375) Checked By: PST
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TRIAXIAL SHEAR TEST REPORT

TRIAXIAL SHEAR TEST REPORT

Stork Southwestern Laboratories, Inc.
Beaumont, TX

Proj. No.: G13-120

Figure a

Client: Cobb, Findly & Associates, Inc

Project: Water Line Replacement in Inner Loop North Area, Houston,TX

Location: B-22

Sample Number: 1 Depth: 4-6,8-10,10-12

Date Sampled: 03/25/2013

File: G13-120 CU

Remarks:

Sample bulged at failured

Material Description

Sandy Clay (CL)
Strength intercept, c=

Friction angle, φ =

Tangent, φ =

Total

0.569 tsf

21.9 deg

0.40

Effective

0.474 tsf

33.4 deg

0.66

Mohr-Coulomb Strength Parameters

Consolidated Sample Parameters
No. % Water

Content
Dry Dens.

pcf
Satur-
ation

Void
Ratio

Diameter
in.

Height
in.

% Strain
at Peak

Fluid Press. psi Fail. Stress, tsf Ult. Stress, tsf Principal Stresses
at Failure tsf

Excess PoreExcess Pore
PressurePressure

No.
Cell Back Deviator Deviator σ1 σ3

Type of Test: CU with Pore Pressures Sample Type: Undistured

1 15.5 118.8 100.0% 0.4191 2.76 5.79 4.6

1 54.00 50.00 1.997 0.194 0.0942.0901.997 0.194

2 18.3 112.8 100.0% 0.4948 2.80 5.78 4.6

2 58.00 50.00 2.443 0.288 0.2882.7312.443 0.288

3 15.7 118.5 100.0% 0.4226 2.81 5.75 2.9

3 62.00 50.00 2.675 0.497 0.3673.0422.675 0.497



Tested By: J.G (375) Checked By: PST

Client: Cobb, Findly & Associates, Inc

Project: Water Line Replacement in Inner Loop North Area, Houston,TX

Location: B-22 Depth: 4-6,8-10,10-12 Sample Number: 1

Project No.: G13-120 Figure b Stork Southwestern Laboratories, Inc.
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Tested By: J.G (375) Checked By: PST
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TRIAXIAL SHEAR TEST REPORT

TRIAXIAL SHEAR TEST REPORT

Stork Southwestern Laboratories, Inc.
Beaumont, TX

Proj. No.: G13-120

Figure a

Client: Cobb, Findly & Associates, Inc

Project: Water Line Replacement in Inner Loop North Area, Houston,TX

Location: B-23

Sample Number: 2 Depth: 4-6,10-12,14-16

Date Sampled: 03/25/2013

File: G13-120 CU

Remarks:

Sample bulged at failured

Material Description

Sandy Clay
Strength intercept, c=

Friction angle, φ =

Tangent, φ =

Total

0.188 tsf

18.6 deg

0.34

Effective

0.142 tsf

30.6 deg

0.59

Mohr-Coulomb Strength Parameters

Consolidated Sample Parameters
No. % Water

Content
Dry Dens.

pcf
Satur-
ation

Void
Ratio

Diameter
in.

Height
in.

% Strain
at Peak

Fluid Press. psi Fail. Stress, tsf Ult. Stress, tsf Principal Stresses
at Failure tsf

Excess PoreExcess Pore
PressurePressure

No.
Cell Back Deviator Deviator σ1 σ3

Type of Test: CU with Pore Pressures Sample Type: Undistured

1 18.8 111.8 100.0% 0.5078 2.79 5.76 1.9

1 55.00 50.00 0.854 0.180 0.1801.0340.854 0.180

2 21.3 107.1 100.0% 0.5740 2.72 5.74 3.0

2 60.00 50.00 1.202 0.396 0.3241.5261.202 0.396

3 25.9 99.2 100.0% 0.6990 2.78 5.73 2.6

3 65.00 50.00 1.527 0.576 0.5042.0311.527 0.576



Tested By: J.G (375) Checked By: PST

Client: Cobb, Findly & Associates, Inc

Project: Water Line Replacement in Inner Loop North Area, Houston,TX

Location: B-23 Depth: 4-6,10-12,14-16 Sample Number: 2

Project No.: G13-120 Figure b Stork Southwestern Laboratories, Inc.

q
, 
ts

f

0

1

2

3

p, tsf

Stress Paths:  Total   Effective 

0 1 2 3 4 5 6

Peak Strength

Total Effective

a=

α=

tan α=

0.18 tsf

17.7 deg

0.32

0.12 tsf

27.0 deg

0.51

E
x
c
e

s
s
 P

o
re

 P
re

s
s
u

re
  

D
e

v
ia

to
r 

S
tr

e
s
s
 

ts
f

-5

-3

-1

1

3

5

0% 8% 16%

1

E
x
c
e

s
s
 P

o
re

 P
re

s
s
u

re
  

D
e

v
ia

to
r 

S
tr

e
s
s
 

ts
f

-5

-3

-1

1

3

5

0% 8% 16%

3

E
x
c
e

s
s
 P

o
re

 P
re

s
s
u

re
  

D
e

v
ia

to
r 

S
tr

e
s
s
 

ts
f

-5

-3

-1

1

3

5

0% 8% 16%

2

E
x
c
e

s
s
 P

o
re

 P
re

s
s
u

re
  

D
e

v
ia

to
r 

S
tr

e
s
s
 

ts
f

-5

-3

-1

1

3

5

0% 8% 16%

4



 

 
 

 

 

 

 

 

APPENDIX 5 

RESULTS OF SLOPE STABILITY ANALYSES AT LITTLE WHITE OAK BAYOU 

CROSSINGS (LINK ROAD AND ENID STREET) 
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ATL G13-120

Boring Depth, ft Type LL PI Ccu, psf �cu, deg. C'cu, psf ��cu, deg. ������ Cuu, psf �	u, deg. -#200 HP

B-22 4-6; 8-10;10-12' St to v/st CL 42 24 569 21.9 474 33.4 135 0 83 2-3.5

*from TxCU test, values are on high side, applies a reduction factor of 0.5 for c

S = c + 
' tan�

Average critical slice depth: 10 ft

Average mid-depth vertical stress = 1350 psf = 64.638351 kPa 9.375 psi

Based on triaxial CU test results:

S(peak, cu, total stress) = 1111.7 psf

S(peak, cu,effective stress) = 1364.2 psf

Weathred strength Correction Factor, ��� 0.8

Corrected S (peak, cu, total stress) = 889.36 psf

Corrected S' (peak, cu,effective stress) = 1091.3 psf

Assuming � = ����	��������: From Fig 2, ������	������� = 28.5 degrees *for clays of moderate plasticity (RD & LT)

*and considering insitu strength and results of TxCU data

Assuming.Cweathered = Cmobilized: Cmobilized  = � . Speak - � tanweathered

Computed C'mobilized  = � . Speak - � tanweathered = 358.34 psf

28.5 degrees *for mobilized (fully softened) shear of clays (RD & LT)

�����������	
����
������������������������������������������ ��������	����	��!�����	������
����
���"�	��#����
	����
�	���	�

B-22_4 to 12ft (Page 1 of 2)

�����������	
����
������������������������������������������ ��������	����	��!�����	������
����
���"�	��#����
	����
�	���	�

B-22_4 to 12ft (Page 1 of 2)



ATL G13-120

Boring Depth, ft Type LL PI Ccu, psf �cu, deg. C'cu, psf ��cu, deg. ������ Cuu, psf �	u, deg. -#200 HP

B-23 4-6; 10-12;14-16' So to st CL 39 22 376 18.6 284 30.6 129 0.5-2 0 78 1.0 to 3.5

S = c + 
' tan�

Assumed critical slice depth : 10 ft

Average vertical stress = 1290 psf = 61.765535 kPa 8.9583333 psi

Based on triaxial CU test results:

S(peak, cu, total stress) = 810.1 psf

S(peak, cu,effective stress) = 1047 psf

Weathred strength Correction Factor, ��� 0.8

Corrected S (peak, cu, total stress) = 648.1 psf

Corrected S' (peak, cu,effective stress) = 837.5 psf

Assuming  = ���	��������: From Fig 2, ������	������� = 26 degrees *for clays of moderate plasticity (RD & LT)

*and considering insitu strength and results of TxCU data

Assuming.Cweathered = Cmobilized: Cmobilized  = � . Speak - � tanweathered

Computed C'mobilized  = � . Speak - � tanweathered = 208.3 psf
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APPENDIX 6 

ALLOWABLE COMPRESSION AND UPLIFT CAPACITY CURVES 

FOR 16-INCH SQUARE PILES SUPPORTING  

WATER LINE AERIAL CROSSING OVER 

LITTLE WHITE OAK BAYOU AT ENID STREET 
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Allowable Compression and Tension Capacity (kips)

G13-120 Inner Loop North WLR
Water Line Aerial Crossing at Enid Street

16-inch Square Driven Pile: Bent #1 (Boring B-22)

������

��		
�������	����	������	�����				

��������	����	��������	��	���	

������	����������	��	����	�����		

�������	������	��������	

����	����	���������		

��		������	�����	��	���	������ 	�������	

����� 	�����	�	����	!		����	

��"����� 	������#��#�������

�����		$���%�����	�&'��(�	��������	�	)��	&*+�	,���������	�	�������		�*+	��	�����	��	������	�������

-30

-20

-10

0

10

D
e
p

th
 b

e
lo

w
 E

x
is

ti
n

g
 G

ro
u

n
d

 S
u

rf
a
c

e
 (

ft
)

��"����� 	������#��#�������

!�		������	��������		-����	.����	��

Figure  6-1
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G13-120 Inner Loop North WLR
Water Line Aerial Crossing at Enid Street

16-inch Square Driven Pile: Bent #2 (Boring B-22)
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Figure 6-2
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Allowable Compression and Tension Capacity (kips)

G13-120 Inner Loop North WLR
Water Line Aerial Crossing at Enid Street

16-inch Square Driven Pile: Bent #3 (Boring B-22)
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Figure 6-3
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G13-120 Inner Loop North WLR
Water Line Aerial Crossing at Enid Street

16-inch Square Driven Pile: Bent #4 (Boring B-22)
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Figure 6-4
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Figure 6-5
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Figure 6-6
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Figure 6-7
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