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INTRODUCTION 

The IH 37 Project limits extend from south of Redbird Lane to the US 77 Interchange in Corpus 

Christi, San Patricio and Nueces Counties, Texas.  The project site is within the Texas 

Department of Transportation (TxDOT) Corpus Christi District and is divided between CSJ No. 

0074-06-241 (south end to the middle of the Nueces River) and then CSJ No. 0074-05-098 to 

the north end.   

The Project was identified by TxDOT as Contract Number 16-7SDP5018, Work Authorization 

(WA) #1 (Schematic Phase) and (WA) #2 (PS&E Phase).  This project was authorized via the 

Subcontract Agreement (“Subcontract”) between Michael Baker International, Inc. (MBI) and 

Arias & Associates, Inc. (Arias), that was executed on May 21, 2018.  Supplemental Work 

Authorization (SWA) #3 to WA #1 was issued to revise Arias’ contract amount slightly 

downward; whereas, SWA #1 to WA #2 was issued to increase Arias’ contract for additional 

work performed during the PS&E phase.  

Arias performed a Preliminary Geotechnical Study during the Schematic Design Phase of the 

project.  This preliminary study was supplemented by the performance of additional soil 

borings, laboratory testing, and engineering analyses during the present PS&E phase of the 

project.  The results of both studies have been incorporated into the Final Geotechnical Report 

dated June 4, 2020. 

In Final Geotechnical Report noted above, Arias presented geotechnical engineering analyses 

and recommendations for Ground Improvement consisting of Grout Columns (i.e. rigid 

inclusions) with Load Transfer Platforms (LTPs) in the following areas: 

 Nueces River South Approach Embankment, and 

 north-central portion of proposed retaining wall NB02.   

TxDOT made the decision that they could accept a total pavement settlement of 3 inches and 

that they would increase their maintenance budget to include periodic pavement level-ups.  

Accordingly, Ground Improvement will be eliminated in both areas noted above.  In accordance 

with Arias’ alternate recommendation presented in the June 4, 2020 report noted above, the 

Nueces River South Approach Embankment will be extended southward to bypass the highly 

compressible soils.  As presented herein, the Project team has determined that the bridge will 

be extended 400 feet to the south.   

TxDOT also decided to eliminate the proposed Ground Improvement at Wall NB02.  From 

Stations 1028+00 to 1034+50, the grout columns and LTP will be replaced with a cantilever 

concrete wall supported on a pier cap which in turn will be supported on two (2) rows of drilled 

shafts.  The backfill behind the wall that will be placed over the pier cap, will be supported by 

the drilled shafts, which will reduce settlement significantly.  However, the backfill placed 
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beyond the pier cap to the existing MSE wall will cause settlement of the pavement as 

described in this report.         

SCOPE OF SERVICES AND PROJECT DESCRIPTION 

The purpose of this supplement geotechnical engineering analysis was to: 

1. Perform geotechnical engineering analyses and provide drilled shaft foundation 

recommendations for the proposed 400-foot extension of the Nueces River Bridge. 

2. Perform a settlement analysis of the proposed Nueces River South Approach 

Embankment that will have a limited height of about 3 feet.  

3. Perform slope stability analyses for the proposed Nueces River Bridge South Abutment 

and side slopes. 

4. Perform geotechnical engineering analyses and provide drilled shaft foundation 

recommendations for the north-central portion of Wall NB02 that will consist of a drilled 

shaft supported cantilever wall. 

5. Perform global stability analyses for the drilled shaft supported cantilever wall NB02 

noted above and for the portion of the wall to the south that will utilize geogrid 

reinforcement in the upper portion instead of the originally planned MSE wall.   

6. Perform global stability analyses for wall NB01 since the originally proposed MSE wall 

in the upper portion will be replaced with geogrid reinforcement. 

7. Perform a settlement analysis of the proposed pavement to be supported on new fill to 

be placed beyond the drilled shaft supported wall NB02 to the existing MSE wall.  

8. Present the results of the engineering analyses and recommendations in the 

Supplemental Geotechnical Report presented herein.   

It should be noted that this Supplemental Geotechnical Report presents the results of analyses 

and recommendations for the revised design and references Arias’ June 4, 2020 Final 

Geotechnical Report rather than repeating the report text herein. 

The IH 37 Project is located north of Corpus Christi in Nueces and San Patricio Counties, 

Texas as depicted on the Vicinity Map and Site Photographs included in Appendix A.   

Reference can be made to Arias’ June 4, 2020 Final Geotechnical Report for a detailed 

description of the proposed construction.   
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ANALYSIS AND RECOMMENDATIONS FOR WALLS NB01 AND NB02 

Proposed Retaining Wall Locations and General Configurations  

Arias has described the proposed retaining walls NB01 and NB02 subsequently in Table 1 

based on MBI’s 100 percent (%) plan sheets and cross sections.  If there are significant 

changes in subsequent plans/sections, they should be provided to Arias so we can decide 

whether changes to this report are needed. 

Table 1:  Proposed MSE Retaining Walls 

Wall 
ID 

Stations Approx. 
Wall 

Length 
(feet) 

Max. 
Wall 

Height 
(feet) 

Nearby Soil Borings 
Begin End 

IH 37 NBML - Sharpsburg Road Overpass 

NB01 
1014+00 1015+25 125 9.6 RW-8 

1015+25 1019+81 456 27.9 RW-11, 203, & 9 

NB02 1021+48 1038+45 1,697 27.1 
RW-1,1A, 206, 2, 35, 207, 3, 209, 4, 4A, 

212, 201, 5, 213, & OH-2 

Design Considerations  

The IH 37 northbound main lane (NBML) widening is planned to be 3.5 feet for wall NB01 to 

be located south of Sharpsburg Road and for the southern portion of NB02 located north of 

Sharpsburg Road.  At Station 1027+25 of wall NB02, the widening will increase to 

accommodate the new exit ramp.  As presented in Arias’ June 4, 2020 report, the existing 

Sharpsburg Road Overpass southeast (SE) and northeast (NE) MSE walls will be stabilized in 

the following order: 

1. A stabilizing berm a minimum of 2 feet in height and 20 feet in width will be installed in 

front of wall NB01 and NB02 through Station 1028+85.  The purposes of the stabilizing 

berm are to increase the factor of safety to at least 1.3 and to provide a working platform 

as presented in Arias’ June 4, 2020 report.   

2. Soil nails will be installed from the working platform noted above through holes cored 

through the centers of the existing concrete hexagon-shaped concrete façade panels.  

Soil nails will be also be installed below the existing MSE walls to construct the new 

walls.  

Furthermore, the upper 6 feet of the MSE walls will be removed and reconstructed as part of 

the new walls.  The original plan was to construct the upper portion as MSE walls.  However, 

the final plan is to install 2 layers of UX1500HS, Microgrid WG8, or an engineer approved 

equivalent, to reinforce the proposed TxDOT Item 423, Type DS crushed rock backfill.  The 

geogrid layers should be wrapped and overlapped a minimum of 3 feet adjacent to the back 

side of the new concrete walls and be fully stretched and staked prior to placement and 
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compaction of the backfill.  We have included the 100 percent (%) Plan and Profile (P&P) 

sheets and the Retaining Wall Details Typical Section sheets in Appendix B, which depicts the 

geogrid wrap and overlap detail.   

The following provides a summary of the proposed walls NB01 and NB02. 

Wall NB01 – After upgrading of the existing SE MSE wall with soil nails, 1 to 2 rows of soil 

nails would be installed below the existing wall so that the bottom could be constructed at lower 

elevations.  Where the upper 6 feet of the MSE wall is removed, 2 geogrid layers will be 

installed in the TxDOT Item 423 Type DS crushed rock backfill as previously noted.   

The 3.5-foot wide new wall will be constructed directly in front of the existing MSE wall and will 

extend 3 feet below finished grade.  The wall will be supported on a 3-foot thick by 5.5-foot 

wide reinforced concrete footing bearing 6 feet below finished grade in accordance with Arias’ 

recommendation.  A 2-foot wide concrete mow strip will be provided in front of the wall, and 

then a 4:horizontal on 1:V (4H:1V) slope will be graded to the new ditch.  

Wall NB02 - The upper foundation soils consist of alluvial deposits that can vary over short 

distances and there is a localized area of weaker more highly compressible soils from Stations 

1028+00 to 1034+50.  Accordingly, the new wall will be supported on deep drilled shafts that 

will vary depending on the location as described subsequently:  

Stations 1021+47.91 to 1027+25 - After upgrading the existing NE MSE wall with soil 

nails, 1 row of soil nails will be installed below the existing wall so that the bottom can 

be constructed at lower elevations and a drilled shaft foundation system can be 

installed.  Where the upper 6 feet of the MSE wall is removed, 2 geogrid layers will be 

installed in the TxDOT Item 423 Type DS crushed rock backfill as previously noted.  As 

depicted on the NB02-1 Typical Section given in Appendix B, the wall will be 2.5-foot 

wide in the upper 6 feet and then will be 3.5-foot wide wall to the bottom that will be 

supported on a 3-foot thick by 5-foot wide reinforced concrete grade beam.  The grade 

beam will be supported by 36-inch diameter drilled shafts installed at a 10-foot center 

to center (c-c) spacing to a depth of 50 feet below the grade beam. 

Stations 1027+25 to 1028+85 - The wall system is depicted on the NB02-2 Typical 

Section presented in Appendix B.  The wall will be similar to the initial section noted 

above except that it will be supported on 55-foot long 36-inch diameter drilled shafts 

spaced 6-foot c-c.  Furthermore, the space between the existing MSE wall and the new 

wall will progressively widen to about 4.5 feet and will be backfilled with reinforced 

concrete. 

Stations 1028+85 to 1030+15 - The wall system will change significantly as depicted 

on the NB02-3 Typical Section included in Appendix B.  The spacing between the 

existing MSE wall and the new wall will progressively widen from about 4.5 to 9 feet 
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and permanent soil nails will not be installed through the existing MSE wall.  Instead, a 

2.5-foot wide concrete cantilever wall will be supported on a 3-foot thick by 14-foot wide 

reinforced concrete footing.  The footing will be supported on two rows of 36-inch 

diameter drilled shafts installed on 9-foot c-c spacing that will extend 55 feet below the 

footing.  Since the footing will be cast against the existing MSE wall, the width of the 

heel will progressively widen from about 4.5 to 9 feet.   

The temporary stabilizing berm and permanent soil nails will not be installed through 

the existing MSE wall in this portion of the wall.  Accordingly, the Contractor will be 

responsible for the design and installation of Temporary Special Shoring to maintain 

the stability of the existing MSE wall while the permanent wall is being constructed.  

Stations 1030+15 to 1034+50 - The wall system depicted on the NB02-4 Typical 

Section in Appendix B will be similar to the previous section to the south except that 

the space between the existing MSE wall and the new wall will progressively increase.  

Thus, the wall footing will no longer be cast against the existing MSE wall.  The 

Contractor will be responsible for Temporary Special Shoring as noted above for the 

wall section to the south.   

Stations 1034+50 to 1038+45 - A standard MSE wall with a B/H ratio of 0.8 will be 

constructed.   

It should be noted that the existing 7-ft by 4-ft RCB will be removed and replaced from Stations 

1030+50 to 1039+50 to accommodate the increased embankment height, pavement, and 

traffic loading from the new exit ramp.  Temporary Special Shoring should be installed by the 

Contractor on an as-needed basis to protect the existing IH 37 NBML.  

Soil Nail Design Parameters and Lateral Pressures for Retaining Walls 

Reference can be made to Arias’ June 4, 2020 report for tables presenting soil nail design 

parameters and lateral pressures for the design of the retaining walls in addition to other 

pertinent design and construction considerations. 

Stability Analysis Results for Walls NB01 and NB02 

Based on our laboratory testing and experience with similar soils, we developed unit weight, 

total stress strength parameters, and effective stress strength parameters for use in the 

external, bearing capacity, global stability, and slope stability analyses.  Reference can be 

made to Arias’ June 4, 2020 report for a more detailed discussion of parameter selection. 

In accordance with TxDOT requirements, Table 2 given subsequently presents minimum 

required factors of safety for bearing capacity and external stability (sliding and overturning).  

Arias has selected a minimum factor of safety of 1.3 for the temporary condition of stabilizing 

the existing MSE walls, which meets the minimum required by TxDOT.  For the permanent 
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walls and slopes, Arias recommends a minimum factor of safety of 1.5 for global and slope 

stability due to the variability of the foundation soils. 

Table 2:  Required Factors of Safety for Retaining Walls and Slopes 

Stability Analysis Minimum Required Factor of Safety 

External – Sliding 1.5 

External – Overturning 2.0 

Bearing Capacity 2.0 

Global Stability (Temporary) 1.3 

Global and Slope Stability (Permanent) 1.5 

 

Arias recommends the following 2-stage approach for stabilization of the existing Sharpsburg 

Road Overpass SE and NE MSE walls prior to construction of walls NB01 and NB02, 

respectively, in front of them: 

1. Stabilizing berms are to be constructed in front of the existing Sharpsburg Road 

Overpass SE wall and NE MSE walls prior to construction of the new walls NB01 

and NB02, respectively.  The purpose of the stabilizing berms is to achieve the 

minimum factor of safety of 1.3 for the temporary construction condition and to 

provide a temporary working surface.  The berms should be constructed by placing 

temporary fill in controlled lifts using the ordinary method of compaction to a 

minimum of 2 feet above existing finished grades and to a minimum width of 20 

feet.  Care should be exercised to maintain storm water drainage from the existing 

ditches into the inlet structures. 

It should be noted that the stabilizing berm for wall NB02 is to extend from the 

beginning near Sharpsburg Road northward to Station 1028+85, or farther north if 

needed, until installation of the soil nails through the existing MSE wall is 

completed.  The Contractor is responsible for the design and installation of 

Temporary Special Shoring during construction of the remainder of wall NB02 north 

of Station 1028+85. 

2. Soil nails should be installed through the existing concrete façade panels to the 

required lengths to achieve a minimum factor of safety of 1.5 for global stability.  

We understand from JMT that it will be necessary to install soil nails through core 

holes performed through the centers of each hexagon-shaped concrete façade 

panel to avoid the existing reinforcing straps.  Also, JMT is responsible for the 

design of the soil nails with a sufficient factor of safety against potential pullout.     

After construction of the stabilizing berm in front of the existing SE MSE wall, the computed 

factors of safety are 1.41 and 1.31 at Stations 1017+00 and 1019+00, respectively, for wall 

NB01.  The results are presented on the stability plots with the material property tables in 
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Appendix C and summarized subsequently in Table 3.  The factors of safety exceed 1.3, which 

is considered suitable for this temporary stage of construction as previously noted in Table 2.  

It should be noted that drained effective stress strength parameters were considered 

applicable given the age of the MSE walls. 

Table 3:  Stability Analysis Results – Wall NB01 

Stage 

Wall 
Height 

H 
(feet) 

Strap 
(Geogrid) 

Length 
(feet) 

Wall 
Top 
Elev. 
(feet) 

Grade 
in 

Front 
of Wall 
(feet) 

Wall 
Bottom 

Elev. 
(feet) 

Global Factors 
of Safety 

Short 
Term 

Long 
Term 

STATION 1017+00 

Existing Sharpsburg Road MSE Wall 15.3 10.7 51.8 37.6 36.6 -- 1.14 

Install Stabilizing Berm 15.3 10.7 51.8 39.6 36.6 1.41 -- 

After Installing 2 Rows of Soil Nails 

Through Existing MSE Wall 
15.3 10.7 51.8 37.6 36.6 1.59  

Prior to Installing 1st Row of Soil Nails 

Below Existing MSE Wall 
15.3 10.7 51.8 33.6 36.6 1.53 -- 

Final Wall Configuration with 2 Upper 

Rows of Geogrids 
17.3 13.8 51.8 37.5 34.5 -- 1.77 

STATION 1019+00 

Existing Sharpsburg Road MSE Wall 23.7 16.6 54.3 31.6 30.6 -- 1.17 

Install Stabilizing Berm 23.7 16.6 54.3 33.6 30.6 1.31 -- 

After Installing 4 Rows of Soil Nails 

Through Existing MSE Wall 
23.7 16.6 54.3 30.6 30.6 1.70  

Prior to Installing 1st Row of Soil Nails 

Below Existing MSE Wall 
23.7 16.6 54.3 27.6 30.6 1.70 -- 

Final Wall Configuration with 2 Upper 

Rows of Geogrids 
26.8 21.5 54.3 31.2 27.5 -- 1.74 

Global stability analyses were performed for the temporary short-term conditions prior to after 

soil nails are installed and the results are presented on stability plots in Appendix C and 

summarized above in Table 3.  Computed factors of safety ranged from 1.53 to 1.70 for the 

temporary construction conditions.   

The final stability analysis was performed for the long-term condition after completion of the 

wall, which includes installation of 2 rows of geogrid in the upper 6 feet where the existing MSE 
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wall was removed.  We understand from JMT that the geogrid is to consist of Tensar 

UX1500HS and the geogrid is to be wrapped around the ends with a minimum overlap of 3 

feet as depicted on the “NB01-2 Typical Section” given in Appendix B.  Arias used an ultimate 

tensile strength of 600 pounds/foot of geogrid width along the wall per JMT’s request.  The 

computed factors of safety are 1.77 and 1.74 at Stations 1017+00 and 1019+00, respectively, 

which exceed the minimum required of 1.5. 

Similar global stability analyses were performed for Wall NB02 and the stability plots are given 

in Appendix D and the results are summarized below in Table 4: 

Table 4:  Stability Analysis Results – Wall NB02 

Stage 

Wall 
Height 

H 
(feet) 

Strap 
(Geogrid) 

Length 
(feet) 

Wall 
Top 
Elev. 
(feet) 

Grade 
In 

Front 
of 

Wall 
(feet) 

Wall 
Bottom 

Elev. 
(feet) 

Global Factors 
of Safety 

Short 
Term 

Long 
Term 

STATION 1022+00 

Existing Sharpsburg Road MSE Wall 23.7 16.6 54.2 31.5 30.5 -- 1.20 

Install Stabilizing Berm 23.7 16.6 54.2 33.5 30.5 1.38 -- 

After Installing 4 Rows of Soil Nails 
Through Existing MSE Wall 23.7 16.6 54.2 30.5 30.5 1.94  

Prior to Installing 1st Row of Soil Nails 

Below Existing MSE Wall 
23.7 16.6 54.2 27.5 30.5 1.73 -- 

After Installing 1st Row of Soil Nails 

Below Existing MSE Wall 
23.7 16.6 54.2 26.0 30.5 1.78 -- 

Final Wall Configuration with 2 Upper 

Rows of Geogrids 
25.3 17.2 54.2 29.9 28.9 -- 3.18 

STATION 1029+50 

Existing Sharpsburg Road MSE Wall 19.6 13.8 39.2 20.6 19.6  1.32 

Final Wall Configuration 21.1 16.9 38.9 19.8 17.8 -- 2.05 

STATION 1032+00 

Existing Sharpsburg Road MSE Wall 15.8 11.5 33.1 18.3 17.3  1.39 

Final Wall Configuration 32.8 N/A 32.8 18.1 16.1  2.82 

 

At Station 1022+00, the computed factor of safety is 1.2 for the existing MSE wall, which is 

not acceptable.  Accordingly, after installation of the stabilizing berm, the factor of safety 

increases to 1.38, which meets the minimum required of 1.3 for this temporary condition.  The 

computed factor of safety is 1.94 after installation of 4 rows of soil nails through the existing 
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MSE wall.  After excavation of for the 1st row of soil nails below the existing MSE wall, the 

factor of safety decreases to 1.73 and then increases to 1.78 after installation of the soil nails.  

The factors of safety during installation of the soil nails exceed the minimum required of 1.3 for 

the temporary construction conditions.  After installation of the upper 2 rows of geogrids and 

completion of the wall and final grading, the factor of safety is 3.18 for the long-term condition, 

which exceeds the minimum required of 1.5.   

At Station 1029+50, the computed factor of safety is 1.32 for the existing MSE wall, which 

meets the minimum required of 1.3 for a temporary condition.  The Contractor will be 

responsible for Temporary Special Shoring of the existing MSE wall during construction of the 

new cantilever wall supported with drilled shafts as previously described.  After completion of 

the wall construction, the long-term factor of safety is 2.82, which exceeds the minimum 

required of 1.5. 

At Station 1032+00, the computed factor of safety is 1.39 for the existing MSE wall, which 

meets the minimum required of 1.3 for a temporary condition.  The Contractor will be 

responsible for installation of Temporary Special Shoring to protect the existing MSE wall 

during construction of the new cantilever wall supported with drilled shafts.  The global factor 

of safety is 2.05 for the long-term condition, which exceeds the minimum required of 1.5. 

A standard MSE wall will be constructed from Station 1034+50 to the wall end at Station 

1038+45.  The Contractor is responsible for installation of Temporary Special Shoring to 

protect the existing MSE wall and highway during construction of the new MSE wall.  Arias 

performed external and global stability analyses at Station 1034+50 where the wall will be the 

tallest.  Stability plots are presented in Appendix D and summarized subsequently in Table 5.  

The computed factors of safety are 1.63 and 3.25 for sliding and overturning, which meet the 

minimum required of 1.5 and 2.0, respectively.  Global factors of safety are 1.52 and 1.63 for 

the short and long-term conditions, which exceed the minimum required of 1.5.  The factor of 

safety for the draw down condition is 1.65, which exceeds the minimum required of 1.3.  

Table 5:  Stability Analysis Results - MSE Portion of Wall NB02 

Wall 
Station 
(feet) 

Wall 
Height 

H 
(feet) 

Strap 
Length 
(feet) 

B/H  

Wall 
Top 
Elev. 
(feet) 

Finish 
Grade 
Elev. 
(feet) 

Wall 
Bottom 

Elev. 
(feet) 

Wall 
Embed 
(feet) 

Factor of Safety 
External Stability Global 

Sliding 
Over-

turning 
Short 
Term 

Long 
Term 

Draw 
Down 

1034+50 13.7 11 0.8 26.9 17.0 13.0 4 1.63 3.25 1.52 1.63 1.65 

Notes:   
1. External stability and global stability analyses were performed based on the 100 % P&P Plans and 

Cross-sections provided by MBI. 
2. For external stability analyses, active earth pressure coefficient (Ka) values were increased to account 

for slopes above the walls 
3. The bottom of the reinforcing zone will be a minimum of 4 feet below finished grade in front of the 

wall, or deeper. 
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SETTLEMENT ANALYSES OF WALLS NB01 and NB02 

The existing Sharpsburg Road Overpass SE wall will be stabilized with soil nails and then the 

3.5-foot wide wall NB01 will be constructed in front of it as described previously.  The wall will 

be supported on a continuous spread footing.  A short MSE wall will be constructed at the 

south end of the wall.   

The Sharpsburg Road Overpass NE wall will be stabilized with soil nails from the south end to 

Station 1028+85 and then the 3.5-foot wide wall NB02 will be constructed in front of it as 

previously described.  The wall will be supported on a continuous grade beam that will bear on 

a single row of drilled shafts.  A cantilever wall will be constructed from Stations 1028+85 to 

1034+50 that will be supported on a 14-foot wide footing that in turn will be supported on two 

rows of drilled shafts.  The purpose of the drilled shaft supported cantilever wall is to structurally 

span over the moderate to highly compressible soils that are anticipated to terminate at about 

Station 1034+00. 

The northern portion of wall NB02 will consist of a standard MSE wall from Stations 1034+50 

to 1038+45.  This wall will be built over a portion of the reinforced concrete box culvert (RCB) 

that is being reconstructed to support the greater loading from the wall and traffic on the new 

exit ramp. 

Settlement Analysis for Wall NB01 and for Wall NB02 to Station 1027+25 

Since the existing retaining walls and pavement were built about 30 years ago, we have 

assumed that the settlement is essentially complete.  The new retaining wall construction in 

front of the existing retaining walls will involve placing a maximum of about 25 feet of fill above 

existing grade. Thus, settlement of the new retaining walls will create differential settlement 

between the existing and new pavement. 

We estimate a total settlement of about 2 inches over 100 years for the tallest portions of walls 

NB01 and NB02 adjacent to the Sharpsburg Road Overpass south and north abutments, 

respectively.  During the estimated 3 months to build the walls, we estimate the potential for 

about 1½ to 1¾ inches of settlement to occur.  If the pavement is constructed shortly thereafter, 

we estimate about ¼ to ½ inch of post construction settlement.  Settlement would be expected 

to decrease progressively as the wall height decreases away from the abutments.  

Settlement Analysis for Wall NB02 from Stations 1027+25 to 1034+00 

As explained in Arias’ June 4, 2020 report, moderate to highly compressible soils were 

encountered in Borings OH-2, RW-209, RW-4, and RW-4A as noted subsequently in Table 6.   

The soils encountered in Borings OH-2, RW-209, and RW-4A were found to be more 

compressible than at RW-4, which suggests that the embankment fill placement resulted in some 

consolidation of the soils encountered in RW-4. 
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Table 6: Extent of Moderate to Highly Compressible Soils – Wall NB02 

Boring 
No. 

Station 
(feet) 

Surface 
Elevation 

(feet) 

Bottom of 
Fill 

Elevation 
(feet) 

Moderate to Highly 
Compressible Soils 

Depth Range 
(feet) 

Elevation Range 
 (feet) 

OH-2 1031+52 15.3 12.3 3 to 16.5 12.3 to -1.2 

RW-209 1032+52 15.7 10.7 5 to 18 10.7 to -2.3 

RW-4 1033+14 30.2 20.2 18 to 41.5+ 12.2 to < -11.3 

RW-4A 1033+15 15.5 13.5 8 to 33 7.5 to -17.5 

We have assumed that the existing pavement has experienced settlement associated with the 

original embankment and wall construction.  Construction of the new retaining wall in front of 

the existing retaining wall will involve placing about 11 to 20 feet of fill above existing grades 

where moderate to highly compressible soils are present.  We performed analyses between 

Stations 1027+25 and 1034+00 to estimate potential total settlement of the new pavement.  

Since settlement of the existing pavement is expected to have taken place as previously noted, 

the total settlement of the new pavement is expected to correspond to differential settlement 

relative to the existing pavement. 

The soil stratigraphy used in our settlement analysis was based on the borings noted above in 

Table 6.  The consolidation parameters were estimated based on using the results of 

consolidation tests performed in other areas of the site with similar index properties as 

described in Arias’ June 4, 2020 report.   

Stations 1027+25 to 1028+85 - The wall will be supported on a single row of drilled shafts as 

previously described and presented on the “NB02-2 Typical Section” given in Appendix B.  

Thus, the new wall will butt against the existing MSE wall at Station 1027+25 and the space 

between the walls will progressively increase to about 3.5 feet at Station 1028+85.  We 

estimate the maximum settlement at about Station 1028+00 will be less than 1 inch over 100 

years.  We estimate about ½ to ¾ inches of settlement during the 3-month construction period; 

thus, we estimate settlement could be about ¼ to ½ inch after pavement construction.   

Stations 1028+85 to 1030+15 - Reference can be made to the “NB02-3 Typical Section” given 

in Appendix B, which shows that the wall system will change to a cantilever wall with a 14-foot 

wide footing supported on two rows of drilled shafts.  Since the footing will be cast against the 

existing MSE wall, the weight of the new backfill and pavement will be supported by the wall 

system.  We anticipate that most of the settlement will occur during construction and that 

settlement would be expected to be about ½ inch or less after pavement construction provided 

the drilled shafts are properly constructed.  
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Stations 1030+15 to 1034+00 - Reference can be made to the “NB02-4 Typical Section” given 

in Appendix B, which shows that the cantilever wall system will continue from the previous 

section noted above.  However, the heel width will remain constant at 9 feet; thus, the space 

between the heel of the footing and the existing MSE wall will progressively increase to about 

32 feet at Station 1034+00.  The wall height will be about 20 feet at Station 1030+15 and will 

progressively decrease to13.7 feet at Station 1034+00.   

At Station 1033+00, we estimate total settlement of about 3¾ inches over 100 years.  To better 

illustrate the estimated settlement versus time, we have provided plots of settlement over time 

periods of 2 years, 20 years, and 100 years in Appendix E.  Our evaluation of the time rate of 

settlement is summarized below: 

 During the estimated 3 months to build the retaining wall, settlement is estimated to be 

about 2¼ inches.  Thus, we estimate that about 1½ inches of settlement could 

potentially occur at Station 1033+00 after the wall construction.   

 The post-construction settlement is expected to progressively decrease to about ⅜ and 

1 inch at Stations 1030+15 and 1034+00, respectively. 

Stations 1034+50 to 1038+45 – The cantilever wall system will end at Station 1034+50 and 

then a standard MSE wall will be constructed northward to the end at Station 1038+45.  The 

wall height will be a maximum of 13.7 feet at Station 1034+50 and will progressively decrease 

to about 4 feet at the north end.  At Station 1034+50, we estimate total settlement of about 

2½ inches over 100 years.  To better illustrate the estimated settlement versus time, we have 

provided plots of settlement over time periods of 2 years, 20 years, and 100 years in Appendix 

E.  Our evaluation of the time rate of settlement is summarized below: 

 During the estimated 3 months to build the retaining wall, settlement is estimated to be 

about 2 inches; thus, we estimate that about ½ inch of settlement could potentially 

occur after the wall construction.  

 The post-construction settlement is expected to progressively decrease to less than ½ 

inch at Station 1038+45. 

DRILLED SHAFT FOUNDATION RECOMMENDATIONS FOR WALL NB02 

Wall NB02 will be supported on 36-inch diameter drilled shafts spaced 6 to 10 feet apart center 

to center (c-c) in accordance with the typical wall sections given in Appendix B.  Table 7 given 

subsequently presents the unfactored design compression loads of 80 to 110 tons per shaft 

provided by JMT.  Arias performed WinCore axial capacity analyses, and the Foundation 

Capacity Curves are presented in Appendix F.  The required tip elevations range from about 

7.2 to -23.3 feet, which correspond to depths of about 13 to 36 feet below the wall footing.  We 

have provided the drilled shaft design depths of 50 to 55 feet shown on JMT’s plans, which are 

greater than those indicated above from WinCore axial capacity analyses.  We understand that 

the greater depths are the result of lateral load analyses performed by JMT.  
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Table 7:  Drilled Shafts for Wall NB02  

Station 
(feet) 

Diameter 
(inches) 

Number of 
Drilled Shaft 

Rows 

Design Depth 
Below 

Footing  
(feet) 

Design 
Load  
(tons) 

1021+47.91 to 1027+25 36 1 50 80 

1027+25 to 1028+85 36 1 55 90 

1028+85 to 1031+85 36 2 55 110 

1031+85 to 1034+50 36 2 55 90 

  Note: Drilled shafts must extend to the design depths in the table above.   

Reference can be made to Arias’ June 4, 2020 report for detailed information on the design 

and construction of drilled shafts. 

SETTLEMENT & STABILITY OF NUECES RIVER SOUTH APPROACH EMBANKMENT 

Design Considerations 

The Nueces River south approach embankment is to be constructed in 3 phases due to traffic 

control requirements.  Arias performed settlement analyses that indicated the potential for a 

maximum of about 7 inches of settlement after pavement construction for the original south 

abutment location at Station 1088+20 as described in Arias’ June 4, 2020 report.  In 

accordance with District’s request, the south abutment has been moved 400 feet to the south 

to Station 1084+20 to bypass the highly compressible soils and eliminate the need for Ground 

Improvement.  We understand that the District is prepared to accept a maximum potential 

settlement of 3 inches relative to the bridge abutment and will increase their maintenance 

budget to accommodate future pavement level-ups.  

The existing south approach embankment has a maximum height of about 9 feet, which 

corresponds to about El. 15 feet.  The grades are lower in the median where a ditch is present.  

Since IH 37 is a hurricane evacuation route, the new bridge will be raised substantially to 

prevent future flooding.  Based on the project cross sections and bridge layout plan, grades 

will be raised as much as 3 feet in the ditch to achieve the deck finished grade at El. 18.1 feet.  

At the pavement edges, the maximum grade raise will be about 1 foot.  The traffic loading due 

was not considered in the settlement analysis since it is temporary and not sustained.  

The thickness of the highly compressible very soft to soft clay and/or very loose to loose clayey 

sand ranges from about 14 to 33 feet as described in Arias’ June 4, 2020 report.  Since the 

present embankment is a maximum of about 9 feet in height, the consolidation tests revealed 

that any additional fill placement is expected to involve virgin compression.  Thus, the height 



 

Arias Geoprofessionals, Inc. 14 Arias Job No. 2017-627 

of the south approach embankment has been limited as noted above to reduce settlement to 

tolerable values. 

Settlement Analysis 

The soil conditions at the new south approach embankment location are similar to those for the 

original location.  Accordingly, we have used the same soil conditions and consolidation 

parameters as used in our settlement analysis for the original embankment as presented in Arias’ 

June 4, 2020 report.  Our analysis indicates total settlement of about 3¼ inches in the central 

portion of the embankment fill at about Station 1083+70 over a time period of 100 years.  

Settlement would be expected to progressively decrease to the abutment, roadway edges, and 

the south end of the fill at Station 1082+00.  For example, we estimate about 2 inches of total 

settlement adjacent to the center of the south bridge abutment at Station 1084+20.   

We then performed an analysis to estimate the potential time rate of settlement based on 

estimated time of 2 months to construct the embankment.  To better illustrate the variable rate 

of the estimated settlement versus time, we have provided plots of settlement over time periods 

of 2 years, 20 years, and 100 years in Appendix G.  Our evaluation of the time rate of settlement 

is summarized below:   

 In the central portion of the embankment fill as defined above, we estimate about 1 inch 

of settlement during the estimated 2-month construction period.  Thus, we estimate 

about 2¼ inches of settlement after pavement construction. Settlement would be 

expected to progressively decrease to the abutment, roadway edges, and the south 

end of the fill at Station 1082+00.   

 Adjacent to the center of the south abutment, we estimate about ½ inch of settlement 

could occur during the 2-month construction period.  Thus, we estimate settlement of 

about 1½ inches after pavement construction.  The settlement is anticipated to 

progressively decrease to about ¾ inch adjacent to the west and east ends of the 

abutment.   

 The adjacent bridge will be supported on deep foundations that are anticipated to 

experience a total settlement of about ½ to 1 inch, which the majority is expected to 

take place during construction provided the drilled shaft foundations are properly 

constructed.  Accordingly, we estimate the pavement could settle about 1 to 1½ inches 

relative to the center of the abutment and this relative settlement could progressively 

decrease to about ½ to ¾ of an inch at the west and east ends of the abutment. 

 Settlement after pavement construction is predicted to range from about ½ to 1½ inches 

adjacent to the abutment with a maximum of about 2¼ increases in the central portion 

of the approach embankment fill as noted above.  Thus, settlement is expected to be 

less 3 inches, which is the maximum amount acceptable by the District.  As previously 

noted, the District will perform pavement level-ups at appropriate times as part of their 

normal maintenance. 
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Slope Stability Analysis and Results 

The south abutment slope for the Nueces River Bridge will be constructed 3H:1V with a height 

of about 7.6 feet.  There will be a 2.1-foot tall abutment wall just south of the slope crest for a 

total overall height of about 9.7 feet.  The abutment slope will extend to about 25 feet south of 

the abutment will be protected with concrete riprap.  The slope will consist of new embankment 

fill over the existing embankment fill.  The fill is underlain predominantly by very soft to soft 

clays, which in turn are underlain by sands and clays of low compressibility.  The initial 25 feet 

of the side slopes will be covered with concrete riprap and will be grass covered to the south.  

Stability analyses were performed for the 3H:1V slope in the center of the abutment.  This 

slope will transition to 5H:1V for the side slopes.  A slope stability analysis was performed for 

the most critical east side slope at Station 1084+00 that will be about 9.8 feet in height.  The 

results of the slope stability analyses are presented graphically in Appendix H and summarized 

subsequently in Table 8.  For the abutment and east side slope, the short-term factors of safety 

are 3.64 and 2.69 and the long-term values are 2.13 and 2.65, respectively, which exceed the 

minimum required of 1.5.  The respective factors of safety for rapid draw down are 1.32 and 

1.47, which exceed the minimum required of 1.3. 

Table 8: Results of Slope Stability Analyses  

Slope Location 

 
 

Station 
Analyzed 

Slope Factors of Safety 

Height, 
feet 

Inclination 
Short 
Term  

 

Long 
Term 

 

Rapid 
Draw 
Down 

South Abutment Slope at 
Nueces River Bridge 

Center of 
Abutment 

9.7 3H:1V 3.64 2.13 1.32 

East Side Slope 1084+00 9.8 5H:1V 2.69 2.65 1.47 
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BRIDGE FOUNDATION RECOMMENDATIONS 

The bridge will be extended southward 400 feet to Station 1084+20 as previously discussed.  

Reference can be made to Arias’ June 4, 2020 for detailed discussions of analyses and 

recommendations for design and construction of drilled shafts.  Axial capacity analyses have 

been performed using the TxDOT WinCore program for drilled shafts to support the new 

Abutment 1 and Bents 2 through 9 and the results are presented in Appendix I.   

Since Bent 9 is at the original location of Abutment 1, MBI renumbered the remaining bents as 

Bents 10 through 30 and the north abutment to Abutment 31.  The WinCore capacity curves 

presented in our June 4, 2020 report have been included in Appendix I with corrections to the 

bent and abutment numbers.  We have presented drilled shaft summary tables for the NBML 

and SBML bridges in Appendix I in front of the WinCore capacity curves that have been 

updated with new abutment and bent numbers.   

Individual drilled shafts that are properly installed, including the removal of any loose material that 

collects at the bottoms, could experience total and differential settlement of about 1 inch and ½ 

inch, respectively.   

Reference can be made to Arias’ June 4, 2020 for a discussion of lateral loading of the drilled 

shafts using the Lpile program.  We evaluated Borings RW-6, RW-14, RW-36, and BR-27 

located in the area of Abutment 1 and Bents 2 through 9 and concluded that Boring RW-6 

represented the weakest soil conditions.  Accordingly, we have provided recommended Lpile 

parameters for Boring RW-6 in Table 9 given subsequently.  From our June 4, 2020 report, we 

have included Table 10 that is relabeled to represent Bents 15 through 20 and Table 11 that 

represents Abutment 31 and Wingwall 1.  
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Table 9: Lpile Parameters - Nueces River NBML/SBML – Abut 1 to Bent 8, Boring RW-6 

Elevation, 
feet 

Description 
LPile  

Soil Type  e Cu  
K 

Static 
e50 

Note:  Lpile parameters given below should be neglected to the estimated scour elevation. 

8.0 to 4.9 
FILL: Soft to Very Soft 
Sandy Lean Clay (CL) 

Stiff Clay 
without Free 

Water 
118 800 -- 150 0.011 

4.9 to 0.4 Very Soft Fat Clay (CH) 
Stiff Clay 

without Free 
Water 

47 600 0 100 0.015 

0.4 to -3.6 
Very Loose Clayey Sand 

(SC) 

Sand 47 -- 25 20 -- 

Stiff Clay 
without Free 

Water 
47 300 0 50 0.020 

-3.6 to -9.6 
Very Loose Clayey Sand 

(SC) 
Sand 42 -- 25 15 -- 

-9.6 to -15.6 
Very Soft Lean Clay with 

Sand (CL) 

Stiff Clay 
without Free 

Water 
47 300 0 50 0.020 

-15.6 to -26.6 
Very Loose Poorly-Graded 

Sand (SP) 
Sand 38 -- 27 20 -- 

-26.6 to -31.6 
Loose Poorly-Graded Sand 

(SP) 
Sand 39 -- 29 25 -- 

-31.6 to -36.6 
Soft Fat Clay with Sand 

(CH) 

Stiff Clay 
without Free 

Water 
53 1,500 0 500 0.007 

-36.6 to -47.6 
Compact to Dense Clayey 

Sand (SC) 
Sand 60 -- 32 125 -- 

-47.6 to -58.6 
Stiff to Very Stiff Fat Clay 

with Sand (CH) 

Stiff Clay 
without Free 

Water 
62 2,400 0 800 0.006 

-58.6 to -66.6 
Very Stiff to Hard Lean Clay 

with Sand (CL) 

Stiff Clay 
without Free 

Water 
65 6,000 0 2,000 0.004 

Where: 

e = effective soil unit weight, pcf  
cu = undrained soil shear strength, psf  

 = undrained angle of internal friction, degrees 
K = soil modulus, pci 
e50 = 50% strain value 
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Table 10: Lpile Parameters – Nueces River NBML/SBML, Bents 15 to 20, Boring BR-23 

Elevation, 
feet 

Description 
LPile  

Soil Type  e Cu  
K 

Static 
e50 

5.3 to -6.1 Neglect  -- -- -- -- -- -- 

-6.1 to -8.2 
Very Loose Poorly 

Graded Sand with Silt 
(SP-SM) 

Sand  48 -- 25 18 -- 

-8.2 to -15.2 
Loose Poorly Graded 

Sand (SP) 
Sand 48 -- 28 40 -- 

-15.2 to -26.2 Soft Fat Clay (CH) 
Stiff Clay 

without Free 
Water 

38 900 -- 400 0.011 

-26.2 to -36.2 
Dense to Slightly 

Compact Well Graded 
Sand with Silt (SW-SM) 

Sand 58 -- 33 90 -- 

-36.2 to -51.2 Very Stiff Fat Clay (CH) 
Stiff Clay 

without Free 
Water 

58 2,300 -- 675 0.007 

-51.2 to(-88.2 Very Stiff Fat Clay (CH) 
Stiff Clay 

without Free 
Water 

58 3,500 -- 900 0.005 

-88.2 to -96.2 Hard Fat Clay (CH) 
Stiff Clay 

without Free 
Water 

63 6,000 -- 1,400 0.004 

-96.2 to -123.2 
Dense to Very Dense 

Clayey Sand (SC) 
Sand 63 -- 33 90 -- 

-123.2 to -138.2 
Dense to Very Dense 

Silty Sand (SM) 
Sand 63 -- 34 100 -- 

-138.2 to -143.9 
Very Hard to Hard Fat 

Clay (CH) 

Stiff Clay 
without Free 

Water 
63 8,000 -- 1,700 0.003 

Where: 

e = effective soil unit weight, pcf  
cu = undrained soil shear strength, psf  

 = undrained angle of internal friction, degrees 
K = soil modulus, pci 
e50 = 50% strain value 
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Table 11: Lpile Parameters - Nueces River NBML/SBML - Abutment 23/Wingwall 1, 

Boring RW-7   

Elevation, 
feet 

Description 
LPile  

Soil Type  e Cu  
K 

Static 
e50 

15.5 to 10.1 
FILL: Loose Clayey Sand 

(SC) 

Stiff Clay 
without Free 

Water 
53 800 -- 375 0.012 

10.1 to 7.0 
Scour Zone: Soft to Very 

Soft Fat Clay (CH) 
Soft Clay 48 250 -- 275 0.023 

7.0 to 3.1 
Soft to Very Soft Fat Clay 

(CH) 
Soft Clay 48 750 -- 385 0.012 

3.1 to -1.9 
Very Loose Clayey Sand 

(SC)  

Sand Option 53 -- 25 20 -- 

Stiff Clay 
without Free 

Water 
Option 

53 650 -- 360 0.013 

-1.9 to -9.9 
Very Loose Clayey Sand 

(SC) 
Sand 53 -- 28 40 -- 

-9.9 to -16.4 
Slightly Compact Poorly 

Graded Sand with Clay and 
Gravel (SP-SC) 

Sand 58 -- 32 80 -- 

-16.4 to -17.9 Stiff Fat Clay (CH) 
Stiff Clay 

without Free 
Water 

63 1,500 -- 525 0.008 

-17.9 to -26.9 
Compact Poorly Graded 

Sand (SP) 
Sand 58 -- 34 100 -- 

-26.9 to -34.9 
Very Stiff Lean Clay with 

Sand (CL) 

Stiff Clay 
without Free 

Water 
63 3,000 -- 800 0.006 

-34.9 to -49.9 
Dense to Very Dense Clayey 

Sand (SC) 
Sand 58 -- 34 100 -- 

-49.9 to -59.9 Compact Clayey Sand (SC) Sand 58 -- 32 80 -- 

-59.9 to -66.1 
Very Dense to Dense Clayey 

Gravel with Sand (GC) 
Sand 58 -- 34 100 -- 

Where; 
e = effective soil unit weight, pcf  
cu = undrained soil shear strength, psf  
 = undrained angle of internal friction, degrees 
K = soil modulus, pci 
e50 = 50% strain value 

  



 

Arias Geoprofessionals, Inc. 20 Arias Job No. 2017-627 

Where a clayey sand has significant fine material (i.e. greater than about 30%) and is 

somewhat plastic, it could potentially behave as a cohesive material.  Accordingly, where this 

potential condition exists, we have provided both clay and sand Lpile parameters so that lateral 

load analyses can be performed for both potential scenarios in order to select the longer drilled 

shaft length.  

Consideration should be given to disregarding and/or reducing lateral soil resistance for the 

following conditions: 

 potential for scour around the drilled shafts; 

 the presence of a nearby slope; and 

 the presence of a nearby underground utility. 

Drilled Shaft Installation Considerations and Load Tests 

Reference can be made to Arias’ June 4, 2020 report for detailed discussions of drilled shaft 

installation considerations and load tests.  

GENERAL COMMENTS 

This Supplemental Geotechnical Report was prepared as an instrument of service for this 

project exclusively for the use of Michael Baker, TxDOT and the project design team.  If the 

development plans change relative to layout, retaining wall and bridge configurations, and 

anticipated structural loads, or if different subsurface conditions are encountered during 

construction, we should be informed and retained to ascertain the impact of these changes 

on our recommendations.  We cannot be responsible for the potential impact of these changes 

if we are not informed.  Important information about this geotechnical report is provided in the 

GBA publication included in Appendix J. 

Geotechnical Design Review and Quality Assurance Testing 

Arias should be given the opportunity to review the design and construction documents.  The 

purpose of this review is to check to see if our geotechnical recommendations are properly 

interpreted into the Project plans and specifications.  Please note that design review was not 

included in the authorized scope and additional fees may apply. 

The long-term success of the P roject will be affected by the quality of materials used for 

construction and the adherence of the construction to the Project plans and specifications.  

As Geotechnical Engineer of Record (GER), we should be engaged by the Owner to provide 

Quality Assurance (QA) testing.  Our services will be to evaluate the degree to which 

constructors are achieving the specified conditions they are contractually obligated  to achieve, 

and observe that the encountered materials during earthwork and foundation installation are 

consistent with those encountered during this study.  In the event that Arias is not retained to 

provide QA testing, we should be immediately contacted if  differing subsurface conditions are 

encountered during construction.  Differing materials may require modification to the 
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recommendations that we provided herein.  A message to the Owner with regard to the Project 

QA is provided in the GBA publication included in Appendix K. 

Arias has an established in-house laboratory that meets the standards of the American 

Standard Testing Materials (ASTM) specifications of ASTM E-329 defining requirements for 

Inspection and Testing Agencies for soil, concrete, steel and bituminous materials as used in 

construction.  We maintain soils, concrete, asphalt, and aggregate testing equipment to 

provide the testing needs required by the Project specifications.  All of our equipment is 

calibrated by an independent testing agency in accordance with the National Bureau of 

Standards.  In addition, Arias is accredited by the Texas Department of Transportation  

(TxDOT), American Association of State Highway & Transportation Officials (AASHTO), and 

United States Army Corps of Engineers (USACE),  and  also  maintains  AASHTO Materials 

Reference Laboratory (AMRL) and Cement and Concrete Reference Laboratory (CCRL) 

proficiency sampling, assessments and inspections. 

Furthermore, Arias employs a technical staff certified through the following agencies:  the 

National Institute for Certification in Engineering Technologies (NICET), the American 

Concrete Institute (ACI), the American Welding Society (AWS), the Precast/Prestressed 

Concrete Institute (PCI), the Mine & Safety Health Administration (MSHA), the Texas Asphalt 

Pavement Association (TXAPA) and   the   Texas   Board   of   Professional   Engineers 

(TBPE).  Our services are conducted under the guidance and direction of a Professional 

Engineer (P.E.) licensed to work in the State of Texas, as required by law. 
 
Standard of Care 

Subject to the limitations inherent in the agreed scope of services as to the degree of care and 

amount of time and expenses to be incurred, and subject to any other limitations contained in 

the agreement for this work, Arias has performed its services consistent with that level of care 

and skill ordinarily exercised by other professional engineers practicing in the same locale and 

under similar circumstances at the time the services were performed. 
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APPENDIX A: FIGURES AND SITE PHOTOGRAPHS
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APPENDIX B: SELECT PLAN SHEETS
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APPENDIX C: STABILITY ANALYSIS RESULTS - WALL NB01
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APPENDIX D: STABILITY ANALYSIS RESULTS - WALL NB02
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APPENDIX E: SETTLEMENT ANALYSES - WALL NB02
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APPENDIX F: WINCORE CAPACITY CURVES - WALL NB02
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APPENDIX G: SETTLEMENT ANALYSES – NUECES RIVER 
BRIDGE EXTENSION 
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APPENDIX H: STABILITY RESULTS - NUECES RIVER BRIDGE 
EXTENSION
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APPENDIX I: WINCORE CAPACITY CURVES - NUECES RIVER 
BRIDGE
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Geotechnical-Engineering Report
Important Information about This

Subsurface problems are a principal cause of construction delays, cost overruns, claims, and disputes. 

While you cannot eliminate all such risks, you can manage them. The following information is provided to help.

The Geoprofessional Business Association (GBA) 
has prepared this advisory to help you – assumedly 
a client representative – interpret and apply this 
geotechnical-engineering report as effectively 
as possible. In that way, clients can benefit from 
a lowered exposure to the subsurface problems 
that, for decades, have been a principal cause of 
construction delays, cost overruns, claims, and 
disputes.  If you have questions or want more 
information about any of the issues discussed below, 
contact your GBA-member geotechnical engineer. 
Active involvement in the Geoprofessional Business 
Association exposes geotechnical engineers to a 
wide array of risk-confrontation techniques that can 
be of genuine benefit for everyone involved with a 
construction project. 

Geotechnical-Engineering Services Are Performed for 
Specific Purposes, Persons, and Projects
Geotechnical engineers structure their services to meet the specific 
needs of their clients. A geotechnical-engineering study conducted 
for a given civil engineer will not likely meet the needs of a civil-
works constructor or even a different civil engineer. Because each 
geotechnical-engineering study is unique, each geotechnical-
engineering report is unique, prepared solely for the client. Those who 
rely on a geotechnical-engineering report prepared for a different client 
can be seriously misled. No one except authorized client representatives 
should rely on this geotechnical-engineering report without first 
conferring with the geotechnical engineer who prepared it. And no one 
– not even you – should apply this report for any purpose or project except
the one originally contemplated.

Read this Report in Full
Costly problems have occurred because those relying on a geotechnical
engineering report did not read it in its entirety. Do not rely on an 
executive summary. Do not read selected elements only. Read this report 
in full.

You Need to Inform Your Geotechnical Engineer 
about Change
Your geotechnical engineer considered unique, project-specific factors 
when designing the study behind this report and developing the 
confirmation-dependent recommendations the report conveys. A few 
typical factors include: 
• the client’s goals, objectives, budget, schedule, and 

risk-management preferences; 
• the general nature of the structure involved, its size, 

configuration, and performance criteria; 
• the structure’s location and orientation on the site; and 
• other planned or existing site improvements, such as 

retaining walls, access roads, parking lots, and 
underground utilities. 

Typical changes that could erode the reliability of this report include 
those that affect:
• the site’s size or shape;
• the function of the proposed structure, as when it’s 

changed from a parking garage to an office building, or 
from a light-industrial plant to a refrigerated warehouse;

• the elevation, configuration, location, orientation, or 
weight of the proposed structure;

• the composition of the design team; or
• project ownership.

As a general rule, always inform your geotechnical engineer of project 
changes – even minor ones – and request an assessment of their 
impact. The geotechnical engineer who prepared this report cannot accept 
responsibility or liability for problems that arise because the geotechnical 
engineer was not informed about developments the engineer otherwise 
would have considered. 

This Report May Not Be Reliable
Do not rely on this report if your geotechnical engineer prepared it:
• for a different client;
• for a different project;
• for a different site (that may or may not include all or a 

portion of the original site); or 
• before important events occurred at the site or adjacent 

to it; e.g., man-made events like construction or 
environmental remediation, or natural events like floods, 
droughts, earthquakes, or groundwater fluctuations.

Note, too, that it could be unwise to rely on a geotechnical-engineering 
report whose reliability may have been affected by the passage of time, 
because of factors like changed subsurface conditions; new or modified 
codes, standards, or regulations; or new techniques or tools. If your 
geotechnical engineer has not indicated an “apply-by” date on the report, 
ask what it should be, and, in general, if you are the least bit uncertain 
about the continued reliability of this report, contact your geotechnical 
engineer before applying it. A minor amount of additional testing or 
analysis – if any is required at all – could prevent major problems.

Most of the “Findings” Related in This Report Are 
Professional Opinions
Before construction begins, geotechnical engineers explore a site’s 
subsurface through various sampling and testing procedures. 
Geotechnical engineers can observe actual subsurface conditions only at 
those specific locations where sampling and testing were performed. The 
data derived from that sampling and testing were reviewed by your 
geotechnical engineer, who then applied professional judgment to 
form opinions about subsurface conditions throughout the site. Actual 
sitewide-subsurface conditions may differ – maybe significantly – from 
those indicated in this report. Confront that risk by retaining your 
geotechnical engineer to serve on the design team from project start to 
project finish, so the individual can provide informed guidance quickly, 
whenever needed. 



This Report’s Recommendations Are 
Confirmation-Dependent
The recommendations included in this report – including any options 
or alternatives – are confirmation-dependent. In other words, they are 
not final, because the geotechnical engineer who developed them relied 
heavily on judgment and opinion to do so. Your geotechnical engineer 
can finalize the recommendations only after observing actual subsurface 
conditions revealed during construction. If through observation your 
geotechnical engineer confirms that the conditions assumed to exist 
actually do exist, the recommendations can be relied upon, assuming 
no other changes have occurred. The geotechnical engineer who prepared 
this report cannot assume responsibility or liability for confirmation-
dependent recommendations if you fail to retain that engineer to perform 
construction observation.

This Report Could Be Misinterpreted
Other design professionals’ misinterpretation of geotechnical-
engineering reports has resulted in costly problems. Confront that risk 
by having your geotechnical engineer serve as a full-time member of the 
design team, to: 
• confer with other design-team members, 
• help develop specifications, 
• review pertinent elements of other design professionals’ 

plans and specifications, and 
• be on hand quickly whenever geotechnical-engineering 

guidance is needed. 

You should also confront the risk of constructors misinterpreting this 
report. Do so by retaining your geotechnical engineer to participate in 
prebid and preconstruction conferences and to perform construction 
observation.

Give Constructors a Complete Report and Guidance
Some owners and design professionals mistakenly believe they can shift 
unanticipated-subsurface-conditions liability to constructors by limiting 
the information they provide for bid preparation. To help prevent 
the costly, contentious problems this practice has caused, include the 
complete geotechnical-engineering report, along with any attachments 
or appendices, with your contract documents, but be certain to note 
conspicuously that you’ve included the material for informational 
purposes only. To avoid misunderstanding, you may also want to note 
that “informational purposes” means constructors have no right to rely 
on the interpretations, opinions, conclusions, or recommendations in 
the report, but they may rely on the factual data relative to the specific 
times, locations, and depths/elevations referenced.  Be certain that 
constructors know they may learn about specific project requirements, 
including options selected from the report, only from the design 
drawings and specifications. Remind constructors that they may 

perform their own studies if they want to, and be sure to allow enough 
time to permit them to do so. Only then might you be in a position 
to give constructors the information available to you, while requiring 
them to at least share some of the financial responsibilities stemming 
from unanticipated conditions. Conducting prebid and preconstruction 
conferences can also be valuable in this respect. 

Read Responsibility Provisions Closely
Some client representatives, design professionals, and constructors do 
not realize that geotechnical engineering is far less exact than other 
engineering disciplines. That lack of understanding has nurtured 
unrealistic expectations that have resulted in disappointments, delays, 
cost overruns, claims, and disputes. To confront that risk, geotechnical 
engineers commonly include explanatory provisions in their reports. 
Sometimes labeled “limitations,” many of these provisions indicate 
where geotechnical engineers’ responsibilities begin and end, to help 
others recognize their own responsibilities and risks. Read these 
provisions closely. Ask questions. Your geotechnical engineer should 
respond fully and frankly.

Geoenvironmental Concerns Are Not Covered
The personnel, equipment, and techniques used to perform an 
environmental study – e.g., a “phase-one” or “phase-two” environmental 
site assessment – differ significantly from those used to perform 
a geotechnical-engineering study. For that reason, a geotechnical-
engineering report does not usually relate any environmental findings, 
conclusions, or recommendations; e.g., about the likelihood of 
encountering underground storage tanks or regulated contaminants. 
Unanticipated subsurface environmental problems have led to project 
failures. If you have not yet obtained your own environmental 
information, ask your geotechnical consultant for risk-management 
guidance. As a general rule, do not rely on an environmental report 
prepared for a different client, site, or project, or that is more than six 
months old.

Obtain Professional Assistance to Deal with Moisture 
Infiltration and Mold
While your geotechnical engineer may have addressed groundwater, 
water infiltration, or similar issues in this report, none of the engineer’s 
services were designed, conducted, or intended to prevent uncontrolled 
migration of moisture – including water vapor – from the soil through 
building slabs and walls and into the building interior, where it can 
cause mold growth and material-performance deficiencies. Accordingly, 
proper implementation of the geotechnical engineer’s recommendations 
will not of itself be sufficient to prevent moisture infiltration. Confront 
the risk of moisture infiltration by including building-envelope or mold 
specialists on the design team. Geotechnical engineers are not building-
envelope or mold specialists.

Telephone: 301/565-2733
e-mail: info@geoprofessional.org   www.geoprofessional.org

Copyright 2016 by Geoprofessional Business Association (GBA). Duplication, reproduction, or copying of this document, in whole or in part, by any means whatsoever, is strictly 
prohibited, except with GBA’s specific written permission. Excerpting, quoting, or otherwise extracting wording from this document is permitted only with the express written permission 
of GBA, and only for purposes of scholarly research or book review. Only members of GBA may use this document or its wording as a complement to or as an element of a report of any 
kind. Any other firm, individual, or other entity that so uses this document without being a GBA member could be committing negligent or intentional (fraudulent) misrepresentation.
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PROJECT QUALITY ASSURANCE
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Construction-materials engineering and testing 
(CoMET) consultants perform quality-assurance 
(QA) services to evaluate how well constructors 
are achieving the specified conditions they’re 
contractually obligated to achieve. Done right, 
QA can save you time and money while helping 
you manage project risks by detecting molehills 
before they grow into mountains you and the 
design team are forced to climb. 

It’s ironic that, as important as CoMET 
consultants can be, some owners and design 
professionals treat them as though they were 
commodities. Often referred to incorrectly as 
“testing labs,” CoMET consultants create the 
last line of defense against costly construction 
errors and the delays, change orders, claims, 
disputes, and litigation that can result. Why 
would owners entrust such an important 
responsibility to the firm offering to fulfill it 
for the lowest fee as opposed to the one whose 
qualifications enable it to offer the best service 
and the most value? The answer: Too many 
owners follow bad advice; e.g., “CoMET 
consultants are all the same. They all follow 
the same standards. They all have accredited 

laboratories and certified personnel. Go with 
the low bidder.” That’s bad advice because 
there’s no such thing as a standard QA scope of 
service, meaning that – to bid – each interested 
firm must develop its own scope…and it has to 
be a cheap scope in order to offer the low fee 
the owner apparently prefers. A cheap scope 
cannot help but jeopardize service quality, 
aggravating risk for you and the entire project 
team. Of course, some firms will offer what 
seems to be a better scope at a “low-ball,” less-
than-cost bid in order to win the commission 
and then earn a profit through multiple change 
orders. 

You have too much at stake to follow bad 
advice. Consider these facts.

Fact: Most CoMET firms are not accredited, 
including some that say they are and some 
that don’t even follow the correct standards, 
even when they say they do. And the 
quality of those that are accredited varies 
significantly; some practice at a high level; 
others just barely scrape by. As such, while 
accreditation is extremely important, it is far 
from being a “be-all and end-all.” It signifies 
only that a firm’s facilities or operations met 
the minimum criteria of an accrediting body 
whose concerns in some cases may have little 
to do with your project. And the condition of 
what an accrediting body typically evaluates – 
management systems, technical staff, facilities, 
and equipment – can change substantially 
between on-site accreditation assessments. 

A Message 
to Owners from 
ASFE/GBA

Done right, QA can save you time and 

money; prevent claims and disputes; and 

reduce risks. Many owners don’t do QA right 

because they follow bad advice.
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Fact: It’s dangerous to assume CoMET 
personnel are certified. Many have no 
credentials; some are certified by organizations 
of questionable merit, while others have a valid 
certification, but not for the services they’re 
assigned. All too many have little training or 
none at all.

Some CoMET firms – the “low-cost providers” 
– want you to believe that price is the only 
difference between QA providers. It’s not: 
Firms that sell low price typically lack: 
•	 facilities appropriate for many of the projects 

they accept, 
•	 equipment that is well maintained and 

properly calibrated, 
•	 field and laboratory personnel who are well 

trained and appreciate the importance of their 
responsibilities,

•	 management with the education, experience, 
and judgment to provide technical oversight, 
and 

•	 the professional-liability insurance you 
should require to enjoy peace of mind. 

Quality-oriented firms invest in the facilities, 
equipment, personnel, and insurance needed to 
achieve quality in quality assurance.

 

To derive maximum value from your QA 
investment, have the CoMET firm’s project 
manager serve actively on the project team 
from beginning to end, a level of service 

that’s relatively inexpensive and can pay 
huge dividends. During the project’s planning 
and design stages, experienced CoMET 
professionals can help the design team 
develop consistent, cost-effective technical 
specifications and establish appropriate 
observation, testing, and instrumentation 
protocols. They can analyze plans and specs 
much as constructors do, looking for the little 
errors, omissions, conflicts, and ambiguities 
that often lead to the misunderstandings 
and confusion that become the basis for big 
extras and big claims. They can also provide 
guidance about operations and materials that 
need closer review than others, because of 
their criticality or potential for error or abuse, 
and even suggest reduced levels of review or 
testing for areas of a less critical nature, based 
on local experience. You can also benefit from 
a CoMET professional’s frank assessments of 
the various constructors that have expressed 
interest in the project.

CoMET consultants’ construction-phase QA 
services focus on two distinct issues: 
•	 those that relate to geotechnical engineering 

and
•	 those that relate to the other elements of 

construction.  

Geotechnical-engineering issues are critically 
important because they are essential to the 
“observational method” geotechnical engineers 
use to help their clients save time and money 
while maintaining a “healthy respect” for the 
unknown in the underground. 

In essence, the observational method is an 
overall approach that begins during the earliest 
element of the design phase and carries through 

Most CoMET firms are not accredited and 

it’s dangerous to assume CoMET personnel 

are certified.

Quality-oriented firms invest in the facilities, equipment, 

personnel, and insurance needed to achieve quality in quality 

assurance.
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To derive maximum value, have the 

CoMET project manager serve actively on 

the project team from beginning to end.
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to the construction phase. Geotechnical 
engineers initiate this approach by applying 
their knowledge of local geological conditions 
to develop an economical subsurface-sampling 
plan. Proper execution of the plan should derive 
just enough samples from just enough areas to 
permit an experienced geotechnical engineer 
to develop an assumed-subsurface profile. 
Because so much depends on the reliability 
of each sample, quality-focused geotechnical 
engineers often insist that their own personnel 
perform or oversee the sampling process, from 
obtaining the samples to packaging, storing, 
and transporting them to a trusted laboratory, 
using their own equipment and facilities or 
relying on others’ they know they can trust. 

Combining the assumed subsurface 
profile with knowledge of what is being 
constructed – e.g., its dimensions, weight, 
anticipated use, and performance objectives 
– geotechnical engineers develop provisional 
recommendations for the structure’s 
foundations and for the specifications of 
various “geo” elements, like excavations, 
site grading, foundation-bearing grades, and 
roadway and parking-lot preparation and 
surfacing. When geotechnical engineers 
know that their personnel will be on site 
observing subsurface conditions as they are 
exposed, they usually will recommend the 
most cost-effective design their assumptions 
make practical, knowing that – if their 
assumed-subsurface profile is “off” in any 
significant way – the variances will be caught 
(that’s what they teach their field personnel 
to do), permitting them to “tweak” their 
recommendations in the field. It is essential 

to realize that geotechnical engineers cannot 

finalize their recommendations until they or 

their field representatives are on site to observe 

what’s excavated to verify that the subsurface 

conditions the engineers predicted are those 

that actually exist.

Insofar as other elements of construction are 
concerned, many geotechnical-engineering 
firms have obliged their clients by expanding 
their field-services mix, so they’re able 
to perform overall construction QA, 
encompassing – in addition to geotechnical 
issues – reinforced concrete, structural steel, 
structural masonry, fireproofing, and so on. 
Unfortunately, that’s caused some confusion. 
Believing that all CoMET consultants are 
alike, some owners take bids for the overall 
CoMET package, including the geotechnical 
field observation, thus curtailing services of 
the geotechnical engineer of record (GER). 
Entrusting geotechnical field observation 
to someone other than the GER creates a 
significant risk. 

GERs have developed a variety of protocols to 
optimize the quality of their field-observation 
procedures. Quality-focused GERs meet 
with their field representatives before the 
representatives leave for a project site, to brief 
them on what to look for and where, when, 
and how to look. (No one can duplicate this 
briefing, because no one else knows as much 
about a project’s geotechnical issues.) And 
once they arrive at a project site, the field 
representatives know to maintain timely, 
effective communication with the GER, because 
that’s what the GER has trained them to do. 
By contrast, it’s extremely rare for a different 

Geotechnical engineers cannot finalize their 

recommendations until they are on site to 

verify that the subsurface conditions they 

predicted are those that actually exist. 

Entrusting geotechnical field observation 

to someone other than the geotechnical 

engineer of record creates a significant risk.
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firm’s field personnel to contact the GER, even 
when they’re concerned or confused about 
what they observe, because they regard the 
GER’s firm as “the competition.” Convoluted 
project-communications protocols can make this 
communications breakdown even worse. 

A different firm is often willing to perform 
on-site geotechnical review for less money 
than the GER, frequently because it treats 
geotechnical field services as a “loss leader” in 
order to obtain the far larger, overall CoMET 
commission. Given the significant risk that 
supplanting the GER creates, accepting the 
offer is almost always penny-wise and pound-
foolish. Still, because some owners accept bad 
advice, it’s commonly done, helping to explain 
why “geo” issues are the number-one source 
of construction-industry claims and disputes.  

To derive the biggest bang for the QA buck, 
identify three or even four quality-focused 
CoMET consultants. (If you don’t know any, 
use the “Find a Geoprofessional” service 
available free at www.asfe.org.) Ask about 
the firms’ ongoing and recent projects and the 
clients and client representatives involved; 
insist upon receiving verification of all claimed 

accreditations, certifications, licenses, and 

insurance coverages. 

Once you identify the two or three most 
qualified firms, meet with their key personnel, 
preferably at their own facility, so you can 
inspect their laboratory, speak with management 
and technical staff, and form an opinion about 
the firm’s capabilities and attitude. 

Insist that each firm’s designated project 
manager and lead field representative 
participate in the meeting. You will benefit 
when those individuals are seasoned QA 
professionals familiar with construction’s 
rough-and-tumble. Ask about others the 
firm will assign, too. There’s no substitute 
for experienced, certified personnel who are 
familiar with the codes and standards involved 
and know how to: 
•	 read and interpret plans and specifications; 
•	 perform the necessary observation, 

inspection, and testing; 
•	 document their observations and findings; 
•	 interact with constructors’ personnel; and 
•	 respond to the unexpected. 

Important: Many of the services CoMET QA 
field representatives perform – like observing 
operations and outcomes – require the good 
judgment afforded by extensive training and 
experience. Who will be on hand when the 
unexpected occurs: a 15-year “veteran” or a 
rookie?

Also consider the tools CoMET personnel 
use. Some firms are fanatical about proper 
maintenance and calibration; others, less so. Ask 
to see the firm’s calibration records. If the firm 
doesn’t have any, or if they are not current, be 
cautious: You cannot trust test results derived 

using equipment that may be out of calibration. 

Also ask if the firm’s laboratory participates in 

Divorcing the GER from geotechnical field operations is almost 

always penny-wise and pound-foolish, helping to explain why 

“geo” issues are the number-one source of construction-industry 

claims and disputes. 

Many of the services CoMET QA field 

representatives perform require good 

judgment.

Insist upon receiving verification of all claimed accreditations, 

certifications, licenses, and insurance coverages.

http://www.asfe.org
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proficiency testing, relying on a program like 
the one sponsored by the American Association 
of State Highway and Transportation Officials 
(AASHTO). And be sure to ask a firm’s 
representatives about their reporting practices, 
including report distribution and timeliness, how 
they handle notifications of nonconformance, 
and how they resolve complaints. 

Once you identify your preferred firm, meet with 
its representatives again. Provide the approved 
plans and specifications and other pertinent 
materials, like a construction schedule, and 
discuss what’s needed to finalize a scope of 
service that reflects what will be happening on 
site and when it will occur. Recognize that most 
CoMET services are performed periodically 
or randomly, not continuously. Also recognize 
that a CoMET consultant’s field representatives 
cannot be in all places at all times, an important 
issue when multiple activities are ongoing 
simultaneously. Ask for guidance about 
appropriate staffing levels and discuss the trade-
offs that may be available. 

Creating a detailed scope of CoMET QA 
service can help avoid surprises. Still, scope 
flexibility is needed to deal promptly with 
the unanticipated, like the additional services 
required to check the rework performed 
because of an error caught in QA.

For financing purposes, some owners require 
the constructor to pay for CoMET services. 
Consider an alternative approach so you 
don’t convert the constructor into the CoMET 
consultant’s client. If it’s essential for you 
to fund QA via the constructor, have the 
CoMET fee included as an allowance in the 
bid documents. This arrangement ensures that 
you remain the CoMET consultant’s client, 
and it prevents the CoMET fee from becoming 

part of the constructor’s bid-price competition. 
(Note that the International Building Code 
(IBC) requires the owner to pay for Special 
Inspection (SI) services commonly performed 
by the CoMET consultant as a service separate 
from QA, to help ensure the independence of 
the SI process. Because failure to comply could 
result in denial of an occupancy or use permit, 
having a contractual agreement that conforms 
to local code requirements is essential.) 

CoMET consultants can usually quote their 
fees as unit fees, unit fees with estimated 
total (invoiced on a unit-fee basis), or lump-
sum (invoiced on a percent-completion basis 
referenced to a schedule of values). No matter 
which method is used, estimated quantities 
need to be realistic. Some CoMET firms lower 
their total-fee estimates by using quantities 
they know are too low and then request change 
orders long before construction and the need 
for QA are complete. 

Once you and the CoMET consultant settle on 
the scope of service and fee, enter into a written 
contract. Established CoMET firms have their 
own contracts; most owners sign them. Some 
owners prefer to use different contracts, but 
that can be a mistake when the contract was 
prepared for construction services. Professional 

services are different. Wholly avoidable 
problems occur when a contract includes 
provisions that don’t apply to the services 
involved and fails to include those that do. 
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Scope flexibility is needed to deal promptly 

with the unanticipated.

If it’s essential for you to fund QA via the 

constructor, have the CoMET fee included 

as an allowance in the bid documents. 

Note, too, that the International Building 

Code (IBC) requires you to pay for Special 

Inspection (SI) services.



PROJECT QUALITY ASSURANCE

8811 Colesville Road  
Suite G106 
Silver Spring, Maryland 20910 
Voice: 301.565.2733 
Fax: 301.589.2017 
E-mail: info@asfe.org 
Internet: www.asfe.org

This final note: CoMET consultants perform 
QA for owners, not constructors. While 
constructors are commonly given review 
copies of QA reports as a courtesy, you need 
to make it clear that constructors do not 
have a legal right to rely on those reports; 
i.e., if constructors want to forgo their own 
observation and testing and rely on results 
derived from a scope created to meet only 

the needs of the owner, they must do so at 

their own risk. In all too many cases where 
owners have failed to make that clear, 
constructors have alleged that they did have 
a legal right to rely on QA reports and, as a 

result, the CoMET consultant – not they – are 
responsible for their failure to deliver what 
they contractually promised to provide. The 
outcome can be delays and disputes that 
entangle you and all other principal project 
participants. Avoid that. Rely on CoMET 
professionals with the resources and attitude 
needed to manage this and other risks as an 
element of a quality-focused service. Involve 
them early. Keep them engaged. And listen to 
what they say. Good CoMET consultants can 
provide great value.

For more information, speak with 
representatives of a firm that’s part of ASFE/
The Geoprofessional Business Association 
(GBA) or contact GBA staff. In either case, 
your inquiries will be warmly welcomed.

Some owners create wholly avoidable problems by using a 

contract prepared for construction services. 
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