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ADDENDUM NO. 3 

 

DATE: November 6, 2024 

 

PROJECT NAME: Bridge 8111 Replacement Project on San Juan County Road 3500 

 

 

TO: ALL BIDDERS OF RECORD 

 

This Addendum forms a part of the contract Documents and modifies or supplements the Project 

Manual or the Drawings as indicated below.  All other provisions of the Contract Documents shall 

remain unchanged.  This Addendum is hereby made a part of the Contract Documents to the same 

extent as those provisions contained in the original documents and all itemized listings thereof.  

Bidders shall acknowledge receipt of this Addendum in the appropriate space on the Bid Proposal 

form. 

 

I. ADVERTISEMENT FOR BID, PRE-BID CONFERENCE, BID SUBMISSION 

AND BID OPENING 

a. The sign in sheet from the pre-bid conference has been attached to this 

addendum. 

 

II. BID PROPOSAL 

a. Revised Section 4 included in this addendum. 

i. Bid Item 203011 has been removed 

ii. Bid Item 547000 has been removed 

iii. Utility Relocation Allowance has been added.   

 

III. SUPPLEMENTAL SPECIAL PROVISIONS 

 

 

IV. SUPPLEMENTAL TECHNICAL SPECIFICATIONS 

 

V. QUESTIONS FROM BIDDERS AND/OR PRIOR APPROVALS, RFIs and 

CLARIFICATIONS 

 

1. Question:  I am reaching out to get more clarification on the license requirements 

for the bridge projects. We read the addendum that a GA98 will cover the 

installation of the new box culvert and the multiplate structure. Can you please 

confirm that this will be acceptable to San Juan County? 

 

Response: A GA-98, GF-2, or GF-4 is acceptable. 
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2. Question:  We are requesting the as-built drawings as well as the roadway and 

channel cross sections for the Bridge 8111 Replacement Project on San Juan County 

Road 3500 be made available prior to bid. Thank you for your time. 

 

Response: We do not have as-built drawings to share. What can be shared are the limited 

design drawings the Count has been able to find for the bridges. Bridge 8111 has a design 

for bridge and piling design from 1969. See the attached drawing for your use. There are 

not any prepared roadway or channel cross sections prepared at this time. Cross sections 

can be provided to the selected contractor upon award. 

 

3. Question: Will as built drawings for the Bridge 8111 Replacement Project on San 

Juan County Road 3000 be made available prior to bid? 

 

Response:  See the attached drawing, this is all of the information the County has on the 

existing bridge. 

 

4. Question: The Geotechnical Report has several pictures and Google Earth shots 

that appear to have originally been in color. It appears these color pictures were 

then scanned to black and white, which makes them un-useable. Could the 

Geotechnical Report be provided in its original file or a color printed pdf file as  

it would make the report more useful to us? 

 

Response:  Color Geotechnical Report has been added to this addendum. 

 

5. Question: Note 7 on plan sheets 01-5 talks about a utility relocation allowance.  Can 

it be confirmed that any utility relocation work, if needed (other than coordination 

with the utility owners), will be paid for under an allowance? 

 

Response:  Yes, if the contractor is required to relocate an existing utility it will be paid 

from the Utility Relocation Allowance.  As stated in the note this requires approval from 

the County Project Manager prior to beginning the work. 

 

6. Question: There are 3 Environmental Bid Items (107000, 203011, & 547000).  Is 

there any chance we can get specifications for these, explaining what is needed to be 

done in each item?  

 

Response:  See the revised Bid Tab, Bid Items 203011 and 547000 have been removed.  

Bid Item 107000 will cover the work as noted in the Preconstruction Notification as 

provided in the Contract Documents. The County is currently acquiring the 404 Permit 

for this project. The contractor is responsible for familiarizing themselves with current 

requirements in the preliminary Preconstruction Notification. This includes reseeding 

temporarily disturbed areas with native mix, temporary fencing to deter access to areas 
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outside of the project limits, staging areas in upland areas, temporary wetland mats, and 

sediment/erosion control devices to minimize surface runoff in disturbed areas.   

 

7. Is item 502600, Obstruction Removal, for removal of the old existing concrete dam?  

If so, can this item be measured and paid by the CY because it is unknown how 

much concrete is below grade? 

 

Response:  Yes, this is for the removal of the existing concrete dam as necessary for the 

construction of the box culvert. The bid item only allows for linear feet. For the purposes 

of bidding please assume a maximum depth of 5007.00 feet for removal.  Anything 

deeper can be left in place.  

 

Attachment(s):  

 

- Pre-bid sign in sheet 

- Bridge 8111 Bridge and Piling Design 

- BR3121 and BR8111 Bridge Replacements Geotechnical Engineering Report 

- Revised Bid Tab  

 

 

TYLin    

  

 

By________________________________  

     Howard Cake, P.E.  
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EXECUTIVE SUMMARY 

 

The BR 3121 and BR8111 replacement project consists of two existing steel bridges that will be 

demolished and replaced with a new multi-plate structural arch culverts with more detail 

provided in section 2.0. The following summarizes our general conclusions and 

recommendations in support of the project: 

 

 

Based on the geotechnical engineering analyses, subsurface exploration and laboratory test 

results, the site is considered suitable for the proposed culverts. 

Compressible soils were encountered at both sites.  These soils could cause movement and 

subsequent distress to structures supported directly on them.   

 BR 3121 could be supported on deep foundations with grade beams. 

 BR 8111 could be supported by concrete spread footings bearing on compacted soils 

overlying geogrid reinforcement as described in the recommended foundation systems 

section of this report.   

Groundwater was encountered in borings B-1, B-2, B-3, and B-4 at 21, 20, 28, and 29 feet, 

respectively, during drilling operations.  

Seismic Site Classification 

BR 3121 – Site Class C BR 8111 – Site Class D 

Laboratory corrosion potential tests indicated that the on-site soils are: 

 severely corrosive to concrete.  

 Moderately to highly corrosive to steel. 

Recommended asphalt sections include: 

BR 3121 BR 8111 

 4.5 inches of hot mix asphalt  

 8.0 inches of aggregate base course 

 4.0 inches of hot mix asphalt  

 8.0 inches of aggregate base course 
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1.0      INTRODUCTION 

 

This report contains the results of our geotechnical engineering exploration for the proposed 

replacement of bridges BR3121 and BR8111 located in San Juan County, New Mexico, as shown 

on the Site Plans in Appendix A of this report.   

 

The purpose of these services is to provide information and geotechnical engineering 

recommendations about: 

 

 subsurface soil conditions  

 groundwater conditions  

 foundation design and construction 

 lateral soil pressures 

 seismic site classification 

 earthwork 

 drainage 

 

The opinions and recommendations contained in this report are based upon the results of field 

and laboratory testing, engineering analyses, and experience with similar soil conditions, 

structures, and our understanding of the proposed project as stated below. 

 

2.0      PROPOSED CONSTRUCTION  
 

We understand that the project includes two existing two-lane bridge sites located on County 

Road 3000 across Jones Arroyo (BR3121) and on County Road 3500 across Flora Vista Arroyo 

(BR8111) in San Juan County, NM.  Both bridges are steel structures constructed in the late 

1960’s or early 1970’s. We understand that the existing bridges at both locations will be 

demolished and replaced with new multi-plate steel arch culverts. The structural arch culverts 

will be supported on continuous spread footings or continuous grade beams on deep 

foundations. Based upon preliminary plan and profile drawings provided, we understand that the 

footings BR 3121 will be founded approximately 22 feet below the existing roadway elevation 

and BR 8111 will be founded approximately 27 feet below the existing roadway elevation.  

Preliminary structural loads were provided by T.Y Lin with loads of approximately 19 kips per foot 

at BR 3121 and 33 kips per foot at BR 8111. Both locations will include wingwalls which were 

preliminary at the time of this report.   

 

We anticipate that the new roadways will match the elevations of the existing roadways.  It is our 

understanding that the roadways will be replaced with flexible asphalt concrete pavement 

sections.   

 

We understand that NMDOT specifications will be used for the project but there will not be 

NMDOT oversight or reviews.  
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3.0      SITE EXPLORATION 

 

Our scope of services performed for this project included a site reconnaissance, a subsurface 

exploration program, laboratory testing and engineering analyses. 

 

3.1   Field Exploration:   

 

Subsurface conditions at the sites were explored on September 6 & 7, 2022 by drilling four 

exploratory borings at the approximate locations shown on the Site Plans in Appendix A. The 

borings were drilled adjacent to the existing roadway as close to the arroyos as practicable.  The 

borings were drilled to the intended depths of approximately 45 feet below existing site grade 

(bgs). 

 

The borings were advanced using a CME-55 truck-mounted drill rig with continuous-flight, 7.25-

inch O.D. hollow-stem auger.  The borings were continuously monitored by a staff professional 

from our office who examined and classified the subsurface materials encountered, obtained 

representative samples, observed groundwater conditions, and maintained a continuous log of 

each boring.  

 

Soil samples were obtained from the borings using a combination of standard 2-inch O.D. split 

spoon and 3-inch O.D. modified California ring barrel samplers.  The samplers were driven using 

a 140-pound hammer falling 30 inches.  The standard penetration resistance was determined by 

recording the number of hammer blows required to advance the sampler in six-inch increments. 

Representative bulk samples of subsurface materials were also obtained.    

 

Groundwater evaluations were made in each boring at the time of site exploration.  Soils were 

classified in accordance with the Unified Soil Classification System described in Appendix A.  

Boring logs were prepared and are presented in Appendix A.   

 

3.2   Laboratory Testing:  

 

Samples retrieved during the field exploration were transported to our laboratory for further 

evaluation. At that time, the field descriptions were confirmed or modified as necessary, and 

laboratory tests were performed to evaluate the engineering properties of the subsurface 

materials. 
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4.0      SITE CONDITIONS 
 

The project sites consist of two existing two-lane bridge sites located on County Road 3000 

across Jones Arroyo (BR3121) and on County Road 3500 across Flora Vista Arroyo (BR8111) in 

rural San Juan County, NM. BR3121 is located 1.14 miles along Road 3000 just north of the Road 

3312 and south of Road 3307. BR8111 is located 0.37 miles along Road 3500 just south of the 

First Baptist Church and 650 feet north of Hooked Up Towing & Recovery.     

 

The arroyos are between 50 and 100 feet wide at the crossing locations, and approximately 20 

to 25 feet deep, respectively. The existing crossing structures are steel framed bridges.  Active 

flowing surface water was present in the arroyo crossings at the time of our exploration. The 

channel crossings are generally characterized by steep terrain and vegetated by a moderate to 

heavy overgrowth of native grasses, brush, and cottonwood trees.  The following photographs 

depict the sites at the time of our exploration.   

 

 
Photograph 1: BR 3121 

View to the North 
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Photograph 2: BR 3121 Underside 

View to the East 

 

 
Photograph 3: BR 8111 

View to the South 
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Photograph 4: BR 8111 Underside and Embankment Stabilization 

View to the Southwest 

 

5.0      SUBSURFACE CONDITIONS 
 

5.1   BR3121  

 

As presented on the Boring Logs in Appendix A, in the bridge borings at BR3121 (B-1 and B-2), we 

encountered predominately alluvial sands with interlayered clay lenses overlying formational 

rock.  

 

Boring B-1 and B-2 soil deposits consisted of silty sand ranging in thickness from approximately 

14 to 15 feet, overlying poorly graded sand extending to depths of approximately 25 feet below 

existing ground surface.  Below the poorly grade sand soils, we encountered clay extending to 

depths of 29 feet, overlying poorly graded sand extending to depths of approximately 41 to 43 

feet below existing ground surface.  The soils were generally slightly damp to damp above the 

water table and wet below the water table. Sampling of soils below the water table was difficult 

or not possible due to heaving sand conditions. Below the poorly graded sand soils, we 

encountered siltstone bedrock extending to the total depths explored.  The rock was generally 

bluish gray, dry to slightly damp and moderately to highly weathered. 
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5.2   BR8111 

 

In the bridge borings at BR8111 (B-3 and B-4), we encountered stratified alluvial sand and clay 

lenses. In the roadway approach boring B-3, we encountered an existing pavement section 

consisting of approximately 7 inches of asphalt concrete, over approximately 6 inches of 

aggregate base course.  Below the pavement section, we encountered silty sand extending to 

approximately 10 feet, overlying poorly graded sand extending to the total depth explored (45 

feet).  Boring B-4 soil deposits consisted of silty sand approximately 10 feet thick, overlying 

poorly graded sand extending to the total depth explored (45 feet). In both borings, the soils 

were generally slightly damp to damp above the water table and wet below the water table. Soft 

drilling conditions in borings B-3 and B-4 met little to no auger resistance below the water table. 

Sampling of soils below the water table was difficult or not possible due to heaving sand 

conditions. 

 

Conditions encountered at each boring location are indicated on the individual logs. Stratification 

boundaries on the logs represent the approximate location of changes in soil; in situ, the 

transition between materials may be gradual.   

 

5.3   Groundwater Conditions 

 

Groundwater elevations can fluctuate over time depending upon precipitation, irrigation, runoff, 

and infiltration of surface water.  We do not have any information regarding the historical 

fluctuation of the groundwater level in the vicinity of these bridges. 

 

The following table shows the groundwater depth and depth to the top of formational rock in 

each boring.   

 

Depth to Groundwater and Top of Formational Rock1 

Boring No. Groundwater During Drilling (ft) Top of Formational Rock (ft) 

B-1 21 41 

B-2 20 43 

B-3 28 Not Encountered2 

B-4 29 Not Encountered2 

1Depth in feet below existing ground surface. 
2Not encountered to depth explored (45 feet) in B-3 and B-4.   
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5.4   Laboratory Test Results  

 

Laboratory analyses of representative samples collected during the time of drilling indicate the 

sandy soils have fines contents (silt- and/or clay-sized particles passing the U.S. No. 200 sieve) 

ranging from approximately 6 to 24 percent and were found to be non-plastic. 

 

Laboratory analyses of representative samples collected from the soil borings indicate the clayey 

soils from BR 3121 have fines contents (silt- and/or clay-sized particles passing the U.S. No. 200 

sieve) ranging from approximately 80 to 88 percent, with plasticity indices ranging from 12 to 21. 

 

Laboratory consolidation/expansion testing was performed on undisturbed ring samples of the 

subgrade soils in the vicinity of the proposed structures.  Results of these tests indicate that the 

soils undergo moderate to severe compression when subjected to anticipated foundation 

stresses at the existing moisture contents.  When subjected to increased moisture conditions at 

these stresses, they undergo additional slight to moderate compression.     

 

Results of all laboratory tests are presented in Appendix B.          

 

6.0      OPINIONS AND RECOMMENDATIONS 
 

6.1   Geotechnical Considerations   

 

The site is considered suitable for the proposed drainage structures based on the geotechnical 

conditions encountered and tested for this report.  However, compressible soils were 

encountered at the sites both under current and saturated conditions.  These soils could cause 

movement and subsequent distress to structures supported directly on them.  To reduce the 

potential for settlement and provide more uniform and higher allowable bearing pressures, 

foundations for arch structures should bear on compacted soils or deep foundations.   

 

Groundwater was encountered at depths ranging from approximately 20 to 21 feet below 

existing site grade at boring locations B-1 and B-2 near BR 3121 and approximately 28 to 29 feet 

below existing site grade at boring locations B-3 and B-4 near BR 8111 at the time of our field 

exploration. Based on our understanding of the type and elevations of the structures to be built, 

we anticipate that groundwater may be encountered during excavation for the foundations 

and/or construction of the arches/culverts.  

 

 

 

 



Geotechnical Engineering Report                                                                          GEOMAT Project No. 222-4142 

BR3121 & BR8111 Replacements Page 8 

 

 

If groundwater is encountered during construction of the new drainage structures, we anticipate 

that dewatering techniques will be required to construct footings for the structures. Dewatering 

could be accomplished by diverting and/or pumping water from the excavations.  It may also be 

possible to temporarily lower the water table in the immediate area by pumping water from a 

series of dewatering well points connected to a manifold system.   

 

Difficulties in earthwork near the groundwater table may be improve by the use of deep 

foundation members, particularly at the BR3121 location at which formational rock was 

encountered at relatively shallow depths. Recommendations for deep foundation systems at this 

location are included herein.   

 

In addition, the final footing depth may be controlled by a scour analysis which will be performed 

by T. Y. Lin.  If there are any significant deviations from the assumed finished elevations, 

structure locations and/or design conditions noted at the beginning of this report, the opinions 

and recommendations of this report should be reviewed and confirmed/modified as necessary 

to reflect the final planned design conditions. Additionally, borings were advanced as close as 

practical to the wash location.  As such, actual conditions encountered during construction may 

vary. GEOMAT should be retained to observe the actual conditions during construction and 

modify our recommendations as appropriate.   

 

7.0      RECOMMENDED FOUNDATION SYSTEMS 
 

7.1   BR 3121 Geotechnical Foundation Considerations 

 

7.1.1     Drilled Shaft or Auger Cast Pile Foundations: 

 

Based on our understanding of the type of structure to be built and the results of our field 

subsurface exploration and laboratory testing, the culvert could be founded on drilled shafts or 

auger cast piles. The structural arch could be founded on grade beams supported by a drilled 

shaft or auger cast pile foundations bearing in formational bedrock. We anticipate that an 

equivalent allowable end bearing pressure of 30,000 psf can be used for the design of deep 

foundations bearing a minimum of 5 feet into formational rock.  If necessary, an additional 

allowable downward capacity of 1,250 psf/ft can be achieved for each additional foot the shafts 

are extended beyond 5 feet into rock.  Deep foundations may be designed with a minimum 

spacing of three (3) pier diameters (center to center) without reduction in capacity. GEOMAT 

should be contacted for group reduction capacities if deep foundation elements are to be 

installed at closer spacing. 
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The determination of whether to use drilled piers or auger cast piles should be determined by a 

contractor familiar with installation in similar subsurface conditions.  Based upon the conditions 

encountered in our borings, we anticipate that groundwater will be encountered during drilling 

for piers or piles.  Test shafts/piles may be required to determine the appropriate installation 

methods. 

Final concrete quantities should be expected to exceed ideal geometric quantities, due to 

raveling and sloughing of the drilled shafts. 

 

7.1.2     Lateral L-Pile Parameters: 

 

The following design parameters should be used in conjunction with L-Pile analysis (designed by 

others) to determine the lateral capacity of the shafts: 

Soil/Rock Parameters for LPILE Analysis (Allowable Values) 

Depths 

(ft) 
Layers 

Modeled 

Layers 

γ' 

(pcf) 

Friction 

Angle ø 

(deg) 

Modulus 

k (pci)* 
Eir (psi) 

Uni-Axial 

Compressive 

Strength 

(psi)** 

RQD, 

% 

Strain 

Factor 

(ε50 or 

εrm ) 

0 – 21 

Silty 

SAND to 

Poorly 

graded 

SAND 

Sand 

(Reese)1 
105 25 25 - - - - 

21 – 42 

Poorly 

graded 

SAND 

Sand 

(Reese)2 
65 58 20 - - - - 

Below 

42’ 

Bluish-

gray 

Siltstone 

Weak 

Rock 

(Reese) 

125 - - 36,900 225 N/A 0.002 

1Unsaturated Conditions (Sand above water table) 
2Saturated Conditions (Submerged Sand) 
*Represents k for Sand 
**Estimated 

γ' – Effective Unit Weight 

Eir – Initial Modulus of Rock Mass 
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7.1.3     Drilled Shaft Construction 

 

Drilled shafts should be a minimum of four (4.0) feet in diameter.  Shafts should not be drilled 

within 10 feet of another shaft while the adjacent shaft is either open or the concrete in the 

shaft has not been in place for at least 12 hours. 

 

Concrete should be placed in accordance with the American Concrete Institute (ACI) 

Specification for the Construction of Drilled Piers (ACI 336.1-01).   

  

Concrete may be placed by free-falling, provided that concrete is guided so as not to hit the 

reinforcement, hole sides, or anchor bolt assemblies (ACI 336.1-01, Section 3.5.6).  Placing 

concrete by free-falling is not recommended for shaft depths greater than 60 feet.   

It is recommended that the following items concerning the installation of drilled shafts be 

addressed in the job specifications. 

 

a) A GEOMAT representative should be present at the site during drilling to observe and 

document the conditions encountered and to provide alternate recommendations, if 

applicable. All drilled shaft installation procedures and techniques and concrete 

placement shall be observed and documented by qualified geotechnical personnel.  

 

b) Holes shall be drilled or bored in such a manner as to provide the full-sized shaft 

diameter and length as specified on the drawings or in the specifications.  

 

c) Before and after placement of reinforcement cages and before placing concrete, the 

diameter, depth, and bearing stratum of each borehole must be verified by a 

representative of the owner (Geotechnical Engineer). 

 

d) Under no circumstances should concrete be allowed to free fall against shaft sides or 

reinforcing. Free-falling concrete should be guided so that it does not hit the 

reinforcement, hole sides, or anchor bolt assemblies.   

 

e) If the Geotechnical Engineer deems the bearing stratum as not capable of providing 

sufficient bearing support, the shaft length shall be extended as directed, or the diameter 

of the shaft should be enlarged. 
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f) All loose material and slough shall be removed from drilled shafts before reinforcing and 

concrete placement. Excavate shaft bottoms to a level plane, as approved by the 

Geotechnical Engineer.  If caving occurs or “slough” from the surface falls into the 

borehole after placement of the reinforcement cage, the reinforcement cage shall be 

removed, the bottom cleaned out, and reinforcement cage reinserted.   

 

g) It is anticipated that groundwater will be encountered.  If groundwater is encountered or 

should drilling mud/slurry be necessary, tremie concrete placement methods, as 

described below, may be used. 

                           

➢ Drilled shafts shall be cleaned with a clean-out bucket, immediately before 

concrete   placement. 

 

➢ The tremie or pump pipe shall have watertight joints. 

 

➢ During the initial concrete placement, the concrete tremie or pump pipe shall be 

extended to the bottom of the drilled shaft before concrete placement.  

 

➢ During placement of concrete, the bottom of the pipe shall be maintained below 

the top of the concrete at all times. If the seal is lost, the pipe shall be re-inserted 

and the operation restarted. 

 

➢ Sufficient embedment of the tremie or pump pipe in concrete shall be maintained 

throughout concrete placement to prevent re-entry of water. The minimum 

embedment depth shall be 5 feet.  

 

➢ The first-placed portion of concrete flow that comes to the top of the shaft shall 

be wasted, as determined by the Geotechnical Engineer. 

 

➢ Under no circumstances shall concrete be allowed to free fall through water or 

drilling fluid. 

 

h) The placement of concrete for each drilled shaft shall be completed in one placement 

before commencing the placement of concrete in another. 

 

i) Quantities of concrete placed for each drilled shaft shall be provided to the 

representative of the Owner. 
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j) Concrete shall have an ultimate compressive strength of not less than that provided for in 

the specifications and shall be workable and plastic so that it may be placed without 

segregation. A slump of 6 to 8 inches is recommended. 

 

k) Concrete shall be cast-in-place against undisturbed earth in the holes in such a manner to 

provide for the exclusion of foreign matter in the concrete. Concrete shall not be 

dropped vertically into the dry excavation more than 60 feet unless an approved tremie 

(elephant trunk) or other similar approved method is used to prevent the concrete from 

striking the sides of the excavation.  

 

l) The Geotechnical Engineer should review drilled shaft spacing at the time of 

construction. To prevent blowout between drilled shafts, it may be necessary to place 

concrete and allow it to harden for at least 8 hours before drilling adjacent shafts. 

 

The test drilling was performed using a truck-mounted, CME-55 drill rig with 7.25-inch-diameter 

augers.  It is not possible to accurately correlate the auger drilling results with the ease or 

difficulty of excavation at the site with other types of equipment.  We present the following 

general comments regarding excavatability for the designers’ information with the 

understanding that they are opinions based on the test boring data.  More accurate information 

regarding excavatability should be evaluated by contractors or other interested parties from test 

excavations using the equipment that will be used during construction.  Based on the conditions 

encountered in our test borings, we anticipate that drilling to design depths may be possible 

with appropriate rotary or single-flight power augers.   

 

7.1.4     Auger Cast Pile Construction: 

 

If used, the following procedures are recommended for construction of the auger cast piles:  

 

a) A GEOMAT representative should be present at the site during drilling to observe and 

document the conditions encountered and to provide alternate recommendations, if 

applicable. All pile installation procedures and techniques and concrete placement shall 

be observed and documented by qualified geotechnical personnel. 

 

b) Dimensions (diameters and depths) of the piles should be verified during drilling to 

evaluate whether the piles are advanced to the proper depths with the proper diameters. 

 

c) Plumbness (within 1 percent of vertical) and alignment (within approximately 2 inches for 

the design location) of the pile should also be measured during construction.  
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d) Cuttings encountered during the drilling process should be monitored by a representative 

of the geotechnical engineer to evaluate whether the soils and rock encountered are as 

anticipated.  

 

e) Grout injection pressures should be monitored during construction and should be 

maintained within a range of approximately 150 to 250 psi. 

 

f) The amount of grout injected into the pile should be monitored and should be expected 

to be approximately 10% greater than the calculated theoretical amount.  

 

g) Per the International Building Code, auger cast elements shall not be installed within six 

diameters center to center of an element filled with concrete or grout less than 12 hours 

old. 

 

7.2   Grade Beams   

 

If deep foundations are used, grade beams should be used to transmit loads between deep 

foundation locations. The bottom of grade beams should be located a minimum of 30 inches 

below grade to reduce the potential for frost heave. 

 

7.3   BR 8111 Geotechnical Foundation Considerations 

 

7.3.1     Corrugated Steel Arch Culvert w/ Concrete Spread Footings: 

 

Based on our understanding of the type of structures to be built and the results of our field 

subsurface exploration and laboratory testing, the drainage structures could be supported on 

shallow spread footings bearing on a minimum of two (2.0) feet of compacted base course over 

Tensar TX-7 geogrid as described below.   

 

Soils should be removed beneath the footings to the recommended elevations.  Exposed subgrade 

at these elevations should be scarified and compacted as described in the Site Clearing section of 

this report.  A separation fabric should be placed directly on top of prepared subgrade.  The 

separation fabric should be a non-woven geotextile having a minimum weight of 8 ounces per 

square yard.  Next, the Tensar TX-7 geogrid should be placed directly on top of the separation 

fabric in accordance with the manufacturer’s recommendations.  The recommended base course 

should then be placed in lifts not exceeding 10-inches in loose lift thickness and then compacted 

as described in the Placement and Compaction section of this report.   
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Adequate drainage should be provided to prevent the supporting soils from undergoing significant 

moisture changes.  As previously noted, groundwater may be encountered at footing and over 

excavation depths and dewatering may be required to facilitate earthwork activities. 

 

It is anticipated that footings supported on compacted base course over geogrid as described 

above can be designed for an allowable bearing pressure of 3,500 psf.  Footings should be 

embedded a minimum of two feet below the lowest anticipated scour depth. 

 

Total and differential settlements resulting from the assumed structural loads are estimated to be 

on the order of 1 inch or less.  Proper drainage should be provided in the final design and during 

construction and areas adjacent to the structure should be designed to prevent water from 

ponding or accumulating next to the structure. Total and differential settlements should not 

exceed predicted values, provided that: 

 

 Foundations are constructed as recommended, and 

 Essentially no changes occur in water contents of foundation soils. 

 

Footings and foundations should be reinforced as necessary to reduce the potential for distress 

caused by differential foundation movement.  

 

 Foundation excavations should be observed by GEOMAT.  If the soil conditions encountered differ 

significantly from those presented in this report, supplemental recommendations will be required. 

 

7.4   Scour 

 

Information for scour depth was not available at the time of this report. Consideration should be 

given to implementing erosion-control measures to protect the culvert structures from scouring 

and undermining.     

 

 

 

 

 

 

 

 

 

 



Geotechnical Engineering Report                                                                          GEOMAT Project No. 222-4142 

BR3121 & BR8111 Replacements Page 15 

 

 

7.5   Lateral Earth Pressures  

   

  Recommended equivalent fluid pressures for unrestrained foundation elements above and 

below the water table are presented in the following table:  

 

Lateral Earth Pressures 

Parameter 
Equivalent Fluid Pressures (psf/ft) 

Coefficient 
Active At-Rest* Passive 

Granular soil backfill 35(a) / 20(b) 50 -- -- 

Undisturbed subsoil 30(a) / 15(b) 60 -- -- 

Shallow foundation walls -- -- 250(a) / 150(b) -- 

Shallow column footings -- -- 350(a) / 175(b) -- 

Base Friction -- -- -- 0.40** 

*Where the design includes restrained elements; the following equivalent fluid pressures are recommended 
**The coefficient of base friction should be reduced to 0.30 when used in conjunction with passive pressure. 
(a)Above the water table – excluding any hydrostatic pressures. 
(b)Below the water table – excluding any hydrostatic pressures. 

 

7.6   Corrosion and Cement Type  

 

Representative soil samples of the shallow subsurface material in two of the borings were tested 

for sulfate and chloride ion content, electrical resistivity, and pH. These tests were performed to 

help evaluate the potential for the soil to cause corrosion of concrete and/or metal. The results 

of these tests are presented in the following table. 

 

Laboratory Corrosivity Test Results  

Sample No. Boring No. 
Sample 

Depth (ft) 
pH 

Resistivity 

(ohm-cm) 
Sulfates (%) 

9727 B-2 7.5 7.88 650 1.44 

9742 B-4 12.0 8.25 2,500 0.03 
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7.6.1     Corrosion of Concrete:   

 

The soluble sulfate contents of the samples tested ranged from 0.03 to 1.44 percent by weight, 

which may be characterized as severe potential for corrosion (IBC Table 1904.3).  According to 

the American Concrete Institute Building Code 318, when the soluble sulfate content is greater 

than 0.21 percent by weight in soil, type V cement should be used and/or Type II cement with 

appropriately proportioned pozzolans.  When sulfate content is below 0.05 percent by weight 

there are no restrictions on cement types. 

 

7.6.2     Corrosion of Metals: 

 

Corrosion of buried ferrous metals can occur when electrical current flows from the metal into 

the soil. As the resistivity of the soil decreases, the flow of electrical current increases, increasing 

the potential for corrosion. A commonly accepted correlation between soil resistivity and 

corrosion of ferrous metals is shown in the following table.  

 

Metal Corrosion Potential 

Resistivity (ohm-cm) Corrosivity 

0 to 1,000 Severely Corrosive 

1,000 to 2,000 Corrosive 

2,000 to 10,000 Moderately Corrosive 

>10,000 Mildly Corrosive 

 

The samples tested had resistivity values ranging from 650 to 2,500 ohm-cm.  Based on these 

laboratory results and the table above, the on-site soils would be characterized as moderate to 

highly corrosive toward ferrous metals.  It should be noted that the resistivity is dependent upon 

variables such as the moisture and density condition of the soils.  The laboratory resistivity tests 

represent the minimum (worst-case) resistivity of the soils tested and may not be representative 

of the soils in their in-situ condition.  The potential for corrosion should be taken into account 

during the design process. 
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7.7   Site Classification   

 

  Based on the subsurface conditions encountered in the borings, we estimate that Site Class C is 

appropriate for the BR 3121 site and Site Class D is appropriate for the BR 8111 site according to 

Table 3.10.3.1-1 of the AASHTO LRFD Bridge Design Specifications, Eight Edition, 2017.  This 

parameter was estimated based on the results of our exploratory drilling and review of a 

geologic map of the sites. Actual shear wave velocity testing/analysis were not performed as 

part of our scope of services for this project.   

 

BR 3121 (Site Class C)  

SEISMIC DESIGN PARAMETERS 

Parameter Value 

PGA 0.047g 

SS 0.105g 

S1 0.034g 

AS 0.057g 

SDs 0.127g 

SD1 0.057g 

 

BR 8111 (Site Class D)  

SEISMIC DESIGN PARAMETERS 

Parameter Value 

PGA 0.047g 

SS 0.105g 

S1 0.034g 

AS 0.076g 

SDs 0.170g 

SD1 0.081g 

PGA = horizontal peak ground acceleration from Figure 3.10.2.1-1 

SS = horizontal response spectral acceleration at 0.2 second period from Figure 3.10.2.1-2  

S1 = horizontal response spectral acceleration at 1-second period from Figure 3.10.2.1-3  

As = short-period site factor  

SDS = five percent damped design spectral response acceleration at short periods 

SD1 = five percent damped design spectral response acceleration at 1-second period  

g = gravitational acceleration, approximately 9.8 m/sec2 or 32.2 ft/sec2  



Geotechnical Engineering Report                                                                          GEOMAT Project No. 222-4142 

BR3121 & BR8111 Replacements Page 18 

 

 

7.8   Pavement Design and Construction 

 

Average Annual Daily Traffic (AADT) projections for both BR 3121 and BR 8111 were provided by 

T. Y. Lin. We understand that county road (CR) 3000 at BR 3121, has an approximate AADT of 2,031 

vehicles. Traffic data was not available for BR 8111, but data provided from the nearby CR 3520 

had an approximate AADT of 1,706 vehicles. We assumed that the truck traffic comprises 

approximately 5 percent of total traffic with a two-lane directionality factor of 0.5. We assumed a 

two percent ESAL growth rate over a 20-year design period. 

Design of flexible pavements for the project has been based on the procedures outlined in the 

1993 Guideline for Design of Pavement Structures by the American Association of State Highway 

and Transportation Officials (AASHTO).  An estimated R-value of 40 was used in determination of 

both bridge pavement sections. 

 

The recommended flexible pavement sections for both locations based upon a 20-year design 

life are presented in the tables below.  

 

BR 3121 Pavement Design Parameters 

Input Parameter Design Value 

ESALS 1,492,000 

Reliability 85 

Initial Serviceability 4.2 

Terminal Serviceability 2.0 

Standard Deviation 0.5 

R-Value 40 

Asphalt Concrete Structural Coefficient 0.44 

Base Course Structural Coefficient 0.13 

Required Structural Number1 2.35 
1Required structural number based upon results of software analysis 

 

Recommended BR 3121 Pavement Sections 

Material Hot Mix Asphalt (inches) Aggregate Base Course (inches 

Thickness 4.5 8.0 
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BR 8111 Pavement Design Parameters 

Input Parameter Design Value 

ESALS 1,308,000 

Reliability 85 

Initial Serviceability 4.2 

Terminal Serviceability 2.0 

Standard Deviation 0.5 

R-Value 40 

Asphalt Concrete Structural Coefficient 0.44 

Base Course Structural Coefficient 0.13 

Required Structural Number1 2.30 
1Required structural number based upon results of software analysis 

 

Recommended BR 8111 Pavement Sections 

Material Hot Mix Asphalt (inches) Aggregate Base Course (inches 

Thickness 4.0 8.0 

 

7.8.1     Construction Recommendations for Asphalt Pavements: 

 

In paved areas, soils should be scarified to a minimum depth of 12 inches and watered as necessary 

to bring the upper 12 inches to within ±2 percent of optimum moisture content and compacted 

to a minimum of 95 percent of ASTM D1557 maximum dry density prior to construction of 

pavement sections. 

 

After preparation of the pavement subgrade, the areas to be paved should be proof-rolled under 

the observation of a representative of GEOMAT.  The proof-rolling should be conducted utilizing 

a fully loaded, single axle water truck with a minimum 2,000 gallon capacity or other vehicle that 

will provide an equivalent weight on the subgrade.  The proof-rolling should consist of driving the 

truck across all the areas to be paved with asphalt at a slow speed (less than 5 mph) and observing 

any deflections or distress caused to the subgrade. Areas that show distress should be repaired by 

removing and replacing the soft material with suitable fill.      
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7.8.2     Asphalt Pavements: 

 

Aggregate base course should conform to Section 303 of the NMDOT specifications for Type I 

Base Course. Aggregate base course should be placed in lifts not exceeding 6 inches and should 

be compacted to a minimum of 95% Modified Proctor density (ASTM D1557), within a moisture 

content range of 4 percent below, to 2 percent above optimum. In any areas where base course 

thickness exceeds 6 inches, the material should be placed and compacted in two or more lifts of 

equal thickness.   

 

If the hot-mix asphalt (HMA) is placed in more than one mat, the surface of each underlying mat 

should be treated with a tack coat immediately prior to placement of the subsequent mat of hot-

mix asphalt. 

 

Asphalt concrete should be obtained from an engineer-approved mix design prepared in 

accordance with NMDOT specifications.  The hot-mix paving should be placed and compacted in 

accordance with NMDOT specifications. HMA should be either an SP-III, SP-IV, or SP-V mix 

complying with the requirements of section 416, Minor Paving of the 2019 NMDOT 

Specifications. HMA lift thicknesses should comply with the following: 

 

HMA Lift Thicknesses 

HMA Type Minimum Lift Thickness (inches) Maximum Lift Thickness (inches) 

SP-III 2.5 3.5 

SP-IV 1.5 3.0 

SP-V 0.75 1.5 

 

7.8.3     General Pavement Considerations: 

 

The performance of the recommended pavement sections can be enhanced by minimizing 

excess moisture that can reach the subgrade soils. 

 

The following recommendations should be considered at minimum: 

 

 Site grading at a minimum 2% grade away from the pavements; 

 

 Compaction of any utility trenches to the same criteria as the pavement subgrade 
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The recommended pavement sections are considered minimal sections based on the anticipated 

traffic volumes and the subgrade conditions encountered during our exploration.  They are 

expected to perform adequately when used in conjunction with preventive maintenance and 

good drainage. Preventive maintenance activities are intended to slow the rate of pavement 

deterioration and to preserve the pavement investment. 

 

7.9   Slopes 
 

Assuming fill specifications, compaction requirements, and recommended setbacks provided in 

this report are followed, cut and fill slopes as steep as to 2.5:1 (horizontal:vertical) should be 

stable.  Depending upon specific project conditions, adequate factors of safety against slope 

failure may be available for steeper configurations. However, such a determination would 

require additional analysis. 

 

7.10   Earthwork 

 

7.10.1     General Considerations:   

 

The opinions contained in this report for the proposed construction are contingent upon 

compliance with recommendations presented in this section.  Although underground facilities 

were not encountered during site reconnaissance, such features could exist and might be 

encountered during construction.  If unexpected underground facilities are encountered, such 

features should be removed, and the excavation benched to expose firm, approved materials 

prior to backfill placement and/or construction. 

 

7.10.2     Site Clearing: 

 

The following site clearing recommendations should be considered at minimum: 

 

a) Strip and remove all existing pavement, fill, debris, and other deleterious materials from 

the proposed building areas. Any existing structures should be completely removed from 

below any building, including foundation elements and any associated development such 

as underground utilities, septic tanks, etc. All exposed surfaces below footings and slabs 

should be free of mounds and depressions which could prevent uniform compaction. 

 

b) If unexpected fills or underground facilities are encountered during site clearing, we should 

be contacted for further recommendations.  All excavations should be observed by 

GEOMAT prior to backfill placement. 

 



Geotechnical Engineering Report                                                                          GEOMAT Project No. 222-4142 

BR3121 & BR8111 Replacements Page 22 

 

 

c) Stripped materials consisting of vegetation and organic materials should be removed from 

the site or used to re-vegetate exposed slopes after completion of grading operations. If it 

is necessary to dispose of organic materials on-site, they should be placed in non-structural 

areas, and in fill sections not exceeding five feet in height. 

 

d) Sloping areas steeper than 5:1 (horizontal:vertical) should be benched to reduce the                

potential for slippage between existing slopes and fills.  Benches should be level and wide 

enough to accommodate compaction and earth moving equipment. 

 

e) All exposed areas which will receive fill, once properly cleared and benched where 

necessary, should be scarified to a minimum depth of eight inches, conditioned to near 

optimum moisture content, and compacted to at least 95% of modified proctor (ASTM 

D1557).   

 

7.10.3     Excavation: 

 

a) We present the following general comments regarding our opinion of the excavation 

conditions for the designers’ information with the understanding that they are opinions 

based on our boring data. More accurate information regarding the excavation conditions 

should be evaluated by contractors or other interested parties from test excavations using 

the equipment that will be used during construction. Based on our subsurface evaluation it 

appears that excavations in soils at the site will be possible using standard excavation 

equipment.  

 

b) On-site soils may pump or become unstable or unworkable at high water contents, 

especially for excavations near the water table. Dewatering may be necessary to achieve a 

stable excavation. Workability may be improved by scarifying and drying. Over-excavation 

of wet zones and replacement with granular materials may be necessary. Lightweight 

excavation equipment may be required to reduce subgrade pumping. 

 

7.10.4     Fill Material: 

 

a) If required, native or imported soils with low expansive potentials could be used as fill 

material for the following:   

 general site grading 

 foundation areas 

 foundation backfill 

 pavement areas 

 

b) Select granular materials should be used as backfill behind walls that retain earth. 
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c) On site or imported soils to be used in structural (engineered) fills should conform to the 

following: 

 

Recommended Engineered Fill Properties 

Sieve Size or Diameter (in) 
Percent Finer by Weight 

(ASTM C136) 

3" Sieve 100 

No. 4 Sieve 50 – 100 

No. 200 Sieve 50 Max 

Maximum Expansive Potential (%)* +1.5 

* Measured on a sample compacted to approximately 95 percent of the ASTM D1557 maximum dry density at 

about 3 percent below optimum water content.  The sample is confined under a 144-psf surcharge and 

submerged. 

 

d) Aggregate base should conform to NMDOT Specifications for Base Course. 

 

7.10.5     Placement and Compaction: 

 

The following placement and compaction recommendations should be considered at minimum: 

 

a) Place and compact fill in horizontal lifts, using equipment and procedures that will produce 

recommended moisture contents and densities throughout the lift. 

 

b) Un-compacted fill lifts should not exceed 10 inches loose thickness. 

 

c) On-site and imported soils should be compacted at moisture contents within three percent 

of optimum unless modified by the project geotechnical engineer. 

 

d) Materials should be compacted to the following: 
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Recommended Field Compaction 

Material 
Minimum Percent 

(ASTM D1557) 

Subgrade soils beneath fill areas  95 

On-site or imported soil fills  95 

Miscellaneous backfill  90 

 

7.10.6     Compliance:   

 

Recommendations for slabs-on-grade and foundation elements supported on compacted fills depend upon 

compliance with Earthwork recommendations.  To assess compliance, observation and testing should be 

performed by GEOMAT. 

 

7.11   Drainage 

 

7.11.1     Surface Drainage: 

 

The ground surface around the drainage structures should be sloped appropriately so that water 

does not pond around the structures.  Infiltration of water into foundation excavations must be 

prevented during construction. Backfill against footings and exterior walls should be well 

compacted and free of all construction debris to reduce the possibility of water infiltration. After 

construction and prior to project completion, we recommend that verification of final grading be 

performed to document that positive drainage, as described above, has been achieved. 
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8.0      GENERAL COMMENTS 

 

It is recommended that GEOMAT be retained to provide a general review of final design plans 

and specifications in order to confirm that grading and foundation recommendations in this 

report have been interpreted and implemented. In the event that any changes of the proposed 

project are planned, the opinions and recommendations contained in this report should be 

reviewed and the report modified or supplemented as necessary. 

 

GEOMAT should also be retained to provide services during excavation, grading, foundation, and 

construction phases of the work.  Observation of footing excavations should be performed prior 

to placement of reinforcing and concrete to confirm that satisfactory bearing materials are 

present and is considered a necessary part of continuing geotechnical engineering services for 

the project.  Construction testing, including field and laboratory evaluation of fill, backfill, 

pavement materials, concrete and steel should be performed to determine whether applicable 

project requirements have been met.  

 

The analyses and recommendations in this report are based in part upon data obtained from the 

field exploration.  The nature and extent of variations beyond the location of test borings may 

not become evident until construction.  If variations then appear evident, it may be necessary to 

re-evaluate the recommendations of this report. 

 

Our professional services were performed using that degree of care and skill ordinarily exercised, 

under similar circumstances, by reputable geotechnical engineers practicing in this or similar 

localities at the same time.  No warranty, express or implied, is intended or made.  We prepared 

the report as an aid in design of the proposed project.  This report is not a bidding document. 

Any contractor reviewing this report must draw his own conclusions regarding site conditions 

and specific construction equipment and techniques to be used on this project. 

 

This report is for the exclusive purpose of providing geotechnical engineering and/or testing 

information and recommendations.  The scope of services for this project does not include, 

either specifically or by implication, any environmental assessment of the site or identification of 

contaminated or hazardous materials or conditions.  If the owner is concerned about the 

potential for such contamination, other studies should be undertaken.  This report has also not 

addressed any geologic hazards that may exist on or near the site. 
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This report may be used only by the Client and only for the purposes stated, within a reasonable 

time from its issuance.  Land use, site conditions (both on and off site), or other factors may 

change over time and additional work may be required with the passage of time.  Any party, 

other than the Client, who wishes to use this report, shall notify GEOMAT in writing of such 

intended use.  Based on the intended use of the report, GEOMAT may require that additional 

work be performed and that an updated report be issued.  Non-compliance with any of these 

requirements, by the Client or anyone else, will release GEOMAT from any liability resulting from 

the use of this report by an unauthorized party.  
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