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1.0 INTRODUCTION 

This report presents our geotechnical investigation for the proposed reconstruction of Duben Avenue 

between Patterson Street and Bolin Street in northeast Anchorage.  The project location is shown in 

Figure 1.  A total of about 5,000 feet of roadway is proposed in two projects to be constructed under the 

Municipality of Anchorage (MOA) Project Management and Engineering (PM&E) No. 12-032 and 12-033.  

The western project, Patterson Street to Muldoon Road segment (about 2,600 feet) has never been 

constructed to any standards and has steep grades.  The street is narrow with minimal sight lines and has 

no pedestrian facilities for a significant amount of existing pedestrian traffic as this roadway connects a 

large residential area of mixed housing with the Muldoon Road business district.  The eastern project, 

Muldoon Road to Bolin Street (2,400 feet) is a strip paved road with inadequate drainage, pedestrian and 

lighting facilities.  Average Daily Traffic (ADT) on the roadway ranges from about 1,700 to 2,000.  

Golder Associates Inc. (Golder) is pleased to present a discussion of geotechnical considerations and 

design criteria for the proposed improvements to the road segments.  The work presented in this report 

was performed in general accordance with our contract with CRW Engineering Group, LLC (CRW) who is 

preparing the project plans and specifications on behalf of the MOA. 

Our scope of work for this project included: 

 Review of historical geotechnical investigations within and near the project area 

 A site reconnaissance to identify areas of poor pavement performance or distress and 
observation of the roadway corridor for possible geotechnical concerns 

 A field investigation which included drilling 18 boreholes to depths ranging between 15 
and 25 feet below the existing roadway pavement surfaces, soil sampling, and recording 
penetration resistance (N-value) 

 Installation of nine piezometers to observe groundwater levels within the project area 

 Laboratory testing including moisture content analysis, grain size distribution by sieve 
analysis and hydrometer analysis for frost classification, and Atterberg limits if fine 
grained soils are encountered 

 Analysis of field testing results, including thermal analysis for design of pavement 
sections, subdrain requirement determination, need for geotextiles and consideration for 
reuse of existing materials 

1.1 Proposed Roadway Upgrades 

The roadways are to be reconstructed to MOA local road standards providing: 

 New road base gravel 

 Concrete curbs  

 Storm drain system 

 Street lighting 

 Pedestrian facilities 
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2.0 SITE RECONNAISSANCE 

Golder conducted a visual reconnaissance of the general corridor conditions prior to commencing our 

field investigation on March 18, 2013.  Duben Avenue provides access to a relatively high density 

residential neighborhood with a mixture of single family homes, multiunit homes and apartment buildings.  

The road corridor is narrow with the right-of-way width varying between 30 and 66 feet.  The east and 

west halves of the project corridor are divided by a commercial district along Muldoon Road.  Following 

are our observations and relative comments. 

2.1 Area Topography 

Duben Avenue west of Muldoon undulates along its entire length with surface elevations ranging from 

about 245 to 300 feet above sea level.  Duben Avenue east of Muldoon is relatively flat with the street 

grade elevation gently rising to the east from about 250 feet at Muldoon Road to 270 feet at Bolin Street.   

2.2 Roadway 

2.2.1 Driving Surface 

Duben Avenue is an asphalt concrete strip paved roadway.  The road surface is in fair condition but is 

showing distress in the form of cracking and edge deterioration.  It is a strip paved roadway with no 

concrete curb and gutter, shoulders or ditches. 

2.2.2 Road Structure 

According to MOA records, the western segment of Duben Avenue between Patterson Street and 

Muldoon Road has not been constructed to any standards.  It is a strip paved roadway characterized by 

steep grades of up to about 11 percent with an elevation change of up to 50 feet in a 500 feet horizontal 

distance between points 300 feet east of Melody Place and 300 feet west of Muldoon Road.  Side hill 

driveways and cross streets connect to the roadway on the steep grades.  The east segment of Duben 

Avenue is also strip paved, but in contrast is relatively flat with poor drainage. 

2.2.3 Drainage 

Duben Avenue has no concrete curb and gutter, ditches or defined shoulders.  There are catch basins 

and storm sewers to collect some surface run-off, but it is insufficient to adequately drain the roadway. 

2.2.4 Roadsides 

The roadsides along Duben Avenue are predominantly residential yards and parking areas.  The eastern 

half has poor drainage allowing water to collect and stand for periods of time in low areas.  The western 

half is hilly with better drainage, but there is a lack of drainage ditches and an inadequate storm drainage 

collection system.  There are steep cut slopes with no retaining walls located at several locations along 

the roadway. 
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3.0 FIELD INVESTIGATION 

The field investigation consisted of drilling and sampling 18 boreholes (G-01-13 through G-18-13) 

between March 18 and April 3, 2013 at the locations shown in Figure 2.  Borehole locations were selected 

in consultation with CRW and followed the guidelines presented in the MOA Project Management and 

Engineering (MOA PM&E) Design Criteria Manual (DCM) (Section 7.1 – Soil Investigation Standards).  

Prior to drilling, borehole locations were cleared by local utilities.  Upon completion of drilling, CRW 

surveyed the borehole locations. 

3.1 Subsurface Drilling 

Drilling was performed by Discovery Drilling Inc. (Discovery) of Anchorage, AK using a truck-mounted 

CME-75 drill rig equipped with 8 inch outside diameter (OD) hollow-stem augers. When drilling through 

the asphalt pavement, an approximately 12 inch diameter hole was cut in the pavement with a saw tooth 

bit prior to advancing the borehole.  Traffic control was managed by Discovery and was performed in 

accordance with the requirements of the State of Alaska.   

Golder geologist Ms. Cara Shonsey, supervised the field exploration program.  She logged the recovered 

soil samples and managed the drilling operations.  Boreholes were advanced to a minimum depth of 15 

feet below the pavement surface.  Soil samples were visually classified in the field according to the 

Unified Soil Classification System (USCS), which is summarized in Figure A-1 of Appendix A.  Frost 

classification of the soil and other frozen soil characteristics, where applicable, were described according 

to MOA DCM standards as summarized in Figure A-2.  Additional soil characteristics such as 

consistency, moisture, texture, and density are noted on the borehole logs, which are presented in 

Appendix A (Figures A-3 through A-20). 

3.2 Sample Collection 

Representative samples of the soils encountered were obtained by driving a split-spoon sampler into the 

undisturbed soil ahead of the auger.  Two-foot continuous samples were obtained to a depth of six feet.  

Below this depth, 18 inch samples were obtained at 2.5 foot intervals to 10 feet with additional samples 

collected at five foot intervals thereafter.  In addition, auger cuttings were collected within eighteen inches 

of the surface to accurately quantify conditions in the existing road subbase.  Recovered soil samples 

were visually classified before being individually sealed in polyethylene bags and transported to Golder’s 

Anchorage laboratory for further examination, classification, and testing.   

Drive samples were collected using a 3 inch outside diameter (O.D.) split-spoon sampler.  The sampler 

was driven using a Central Mine Equipment (CME) auto-hammer with a 340 pound drop weight and a free 

fall distance of 30 inches.  The number of blows required to drive the sampler each 6 inch interval of the 

sampling attempt is recorded on the borehole logs.  The total number of blows required to advance the 

sampler through the 6 to 18 inch sampling interval is presented as “N” on the borehole logs.  Blow counts 
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shown on the borehole logs are field values that have not been corrected for overburden, sampler size or 

other factors. 

3.3 Standpipes and Borehole Completion 

Following the completion of drilling and sampling, water level monitoring piezometers were installed in 

seven boreholes BH-01-13, BH-04-13, BH-06-13, BH-09-13, BH-11-13, BH-13-13, BH-15-13 and BH-17-

13.  The piezometers are 1 inch PVC pipe with the lower three feet hand-slotted in the field using a 

hacksaw.  The annular space around the piezometers was backfilled with pea gravel with a bentonite seal 

placed just below the surface.  The holes were finished by placing cold patch asphalt between the 

pavement and the flush mounted cover.  Piezometers were protected by a traffic-rated cover set flush 

with the pavement surface.  Boreholes where piezometers were not installed were completed by 

backfilling with drill cuttings, pea gravel and capped with cold patch asphalt matching the existing 

pavement surface. 

3.4 Groundwater Monitoring 

Groundwater was noted when encountered while drilling (W.D.).  Groundwater levels in the piezometers 

were measured and recorded on May 21, 2013.  Groundwater levels are presented on the borehole logs 

and in Table B-2 in Appendix B.  Additional water level readings will be obtained in the summer and fall of 

this year (2013). 

3.5 PID and pH Field Testing 

As soil samples were obtained between depths of 7.5 and 15 feet in boreholes BH-01-13, BH05-13, BH-

08-13, BH-11-13, BH-14-13 and BH-18-13, they were placed in plastic bags and warmed in the vehicle.  

After about 30 minutes, the samples were screened with a Photo Ionization Detector (PID) for possibly 

containing volatile organic compounds (VOC’s).  The concentration of volatile organic vapors in the soil 

was measured using a PID equipped with a 10.2 eV lamp.  After warming and prior to testing, each 

sample was shaken or agitated for 15 seconds at the beginning and end of the vapor development period 

to assist volatilization.  After vapor development, the PID sampling probe was inserted to about one-half 

the headspace depth and the highest meter reading was recorded, which was normally between 2 and 5 

seconds after probe insertion.  Care was taken when inserting the sampling probe into the bag to avoid 

uptake of any moisture or soil particles. 

Testing of the soil pH level was performed on selected samples in accordance with ASTM G51-95.  The 

pH meter was calibrated using a standard two point calibration method.  For collecting the measurements, 

the pH electrode was placed on the collected soil sample making sure that both the electrode and glass 

bulb were in contact with the soil.  The meter was then allowed to stabilize and equilibrate for 1 to 2 

minutes before taking the reading and recording it.  After each reading the meter was thoroughly rinsed 

with distilled de-ionized water to remove all residual soil material. 

DRAFT



 
July 2013 5 123-95918 

 

 

Duben Ave. Upgrade – DRAFT  

The results of our tests were recorded and are presented in Appendix B, Table B-3. 

DRAFT



 
July 2013 6 123-95918 

 

 

Duben Ave. Upgrade – DRAFT  

4.0 LABORATORY TESTING 

Laboratory tests were performed to measure index properties of the soil samples, which are used to 

develop correlations with the engineering properties of the soil.  Moisture content tests were run on each 

soil sample and were conducted according to procedures described in ASTM D 2216.  In addition, the 

grain size distribution (ASTM C 136) and frost classification (ASTM D 422) were determined for selected 

samples.  Selected samples were also tested for resistivity (ASTM G 57), which correlate to the corrosive 

potential of the soil. 

Laboratory test results are summarized in Appendix B, Table B-1.  Results of resistivity testing are 

presented in the soil corrosivity report included in Appendix D.  Selected laboratory testing results are 

also presented on the borehole logs.  Figure B-1 presents the moisture content variation with depth for all 

tested samples.  Results of particle size analyses tests are presented graphically in Figures B-2 through 

B-4.   

Grain size distribution laboratory results were used to estimate the soil frost classification shown in the 

borehole logs.  Frost classification of the soil and other frozen soil characteristics, where applicable, were 

described according to MOA DCM standards as summarized in Figure A-2 of Appendix A. 
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5.0 SITE CONDITIONS 

5.1 Project Setting 

The project is located in northeast Anchorage.  The western portion ground surface undulates with grade 

changes of up to about 55 feet while in contrast, the eastern half is flat with the ground surface rising 

slightly (about 20 feet) to the east. 

5.2 Surficial Geology 

The Simplified Geologic Map of Central and East Anchorage Alaska as mapped by R.A. Combellick with 

the Alaska Division of Geologic and Geophysical Surveys in 1999 was referenced.  Figure 3 presents a 

map of the local geology as mapped by Schmoll & Dobrovolny in 1972 (USGS Map 1787-A).  Surficial soil 

deposits within the western project area west of Muldoon Road are primarily comprised of glacial drift 

consisting of till, stoney glaciomarine and associated glaciofluvial deposits of fine sand and silt, and thin 

beds of gravel in elongated hills.  The area east of Muldoon Road is comprised of mostly alluvium 

deposits dominated by loose gravel and sand with some silt. 

5.3 Subsurface Conditions  

The subsurface conditions encountered during our investigation were predominantly comprised of gravel 

and sand soils with varying amount of silt.  Although not always easily discernible, the near surface soils 

within the road corridor is comprised of imported fill material of varying thickness and disturbed subsoils 

as a result of utility installations over the years.  Two areas of silt soils were present near the intersection 

of State Street (BH-11-13) and at the east project limit (BH-18-13).  Silt content in the gravel and sand 

soils tested ranged from 3.6 percent to just over 31 percent. 

The soils were assigned frost group indexes based on their fine content in accordance with the MOA 

DCM which is included in Figure A-2 in Appendix A.  Frost indexes assigned were predominantly F2 and 

F3. 

5.4 Observed Frost Penetration Depths 

The boreholes for this project were drilled in late March into early April.  Because of this fact, frost 

penetration depths were noted while drilling.  These observations are recorded on the borehole logs 

included in Appendix A.  Recorded frost penetration depths ranged between about 4 feet and 16 feet 

below the road surface.  The typically frost depth was between 6 and 8 feet with the average being 7.25 

feet. 

5.5 Groundwater Level Readings 

Observations of groundwater levels were performed while drilling.  These observations are recorded on 

the borehole logs found in Appendix A and in Table B-2 found in Appendix B.  No groundwater was 
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observed in the boreholes drilled west of Muldoon Road.  However, east of Muldoon Road it was 

observed between depths of 5.5 and 16 feet below the ground surface in seven boreholes (BH-10-13, 

BH-11-13, BH-13-13, BH-14-13, BH-16-13, BH-17-13 and BH-18-13).  Observed groundwater was at a 

depth of about 16 feet just east of Muldoon Road and rose to a depth of between 5.5 and 7.5 feet at the 

east project limit.     

On May 21, 2013, water level readings in the piezometers were measured and recorded.  These readings 

are included in Table B-2 of Appendix B.  Observed water levels were between 4.7 and 23.6 feet below 

the ground surface.  The deeper water levels were recorded west of Muldoon Road while the shallower 

levels were recorded to the east. 


