


INTRODUCTION 
 
Purpose and Scope of Work 
 
After the initial field investigation for the Trail River Bridge No. 610 was completed, the 
location of Pier 4 was moved approximately 23 ft to the north or up station.  At the 
request of the Design Project Manager, the DOT&PF Statewide Materials Section 
conducted a foundation investigation at the new location.  The work was conducted under 
the field supervision of Engineering Geologist Peter Ondra using DOT&PF personnel 
and equipment. 
 
At the time of the investigation this project was being switched from metric to English 
units.  The survey control points are reported in metric units while the Pentrometer and 
Test Hole logs and elevations are reported in English units. 
 
 

METHOD OF EXPLORATION 
 
The field investigation at the new Pier 4 location was conducted between March 3 and 
11, 2004.  A total of three continuous penetrometers (Pen) were driven and five test holes 
(TH) were drilled.  Pen 4K1, 4K2A and TH 4 K1, 4K2A and 4K3 were located by a 
Central Region Location Section survey crew.  Pen 4K2B and TH 4K2B, 4K4 and 4K5 
were located by measuring from established survey control points provided by a Central 
Region Location Section survey crew. 
 
As part of that investigation, Statewide Materials Personnel: 
 
• Drilled test holes with track mounted CME model 75 drills with NW (3 inch I.D. x  

3.5 inch O.D.) casing. 
• Drove NW casing using a 340 lb CME automatic hammer with a 30 inch  free fall. 
• Performed standard penetration tests (SPT) about every 5 ft interval using a standard 

split barrel sampler (1.4 inch I. D. x 2 inch O. D.) driven by a 140 lb CME automatic 
hammer system that follows AASHTO T-206 (ASTM 1586).  The number of blows 
required to drive the sampler into undisturbed soil for each 6 inch increment was 
recorded.  Refusal for the SPT occurs when the blow counts to drive the sampler 
reaches 50 blows per 6 inch interval, or 100 blows per one foot interval, or when 
there is no observed advance of the sampler during application of 10 successive 
blows of the hammer. The driving may continue to a higher blow count, or be 
terminated before the driving limit is reached at the discretion of the field geologist. 

• Drove  penetrometer soundings with a 2.5 inch diameter flush coupled, blunt-tipped 
steel rod with a 340 pound CME automatic hammer with a 30 inch free fall.  Refusal 
occurs for the friction penetrometer when the blow counts reach 1000 blows per 12 
inches. 

• Collected rock core samples using NQ size core barrel and wireline drilling methods 
with water for the circulation medium. 
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• Photographed the rock core and the site conditions.  Selected site photographs and the 
rock core photographs are included with this report.  

• Determined the Point Load Strength Index of representative rock core based on 
ASTM D 5731-95 testing procedures.  

• Determined the Unconfined Compressive Strength of representative rock core based 
on ASTM D 2938-95 testing procedures.  

  
 

LABORATORY TESTING 
 
The geologist visually classified soil samples based on the USCS Soil Classification 
Chart in Appendix A and described the rock core based on the Descriptions of Rock 
Properties tables in Appendix B. The soil and rock core samples were sealed and 
transported to the Engineering Geology Section office at Statewide Materials in 
Anchorage.   
 
The Point Load Strength Index and Unconfined Compressive Strength test results are 
shown in Appendix C.  Untested rock and soil samples are available for inspection upon 
request at the DOT&PF’s Statewide Materials Geology Section office in Anchorage. 
Field and laboratory testing procedures followed the Alaska DOT&PF Geotechnical 
Procedures Manual, AASHTO or ASTM procedures. 
 
 

GENERAL SITE AND SUBSURFACE CONDITIONS 
 
Surface 
 
The new Pier 4 location is on the northern shore of Trail River 23 feet west and 
downstream of the existing Trail River Bridge.  The river’s shore is relatively flat and 
bordered by a steep slope that slopes up about 80 feet to the north and west.  The existing 
highway bridge rises approximately 13 feet above the Pier 4 location.   
 
Subsurface 
 
Pen 4K1 was located on the left side of Pier 4 and Pen 4K2A and Pen 4K2B were located 
along the right side of Pier 4.  The penetrometer rods were deflected along the sloping 
bedrock surface forcing termination of the holes 
 
TH 4K1and TH 4K4  were located along the left side of Pier 4.   TH 4K2A was located at 
the centerline of Pier 4.  TH 4K2B was located 5 ft right of TH 4K2A and  TH 4K3 was 
located along the right side of Pier 4. 
 
The soil in the test holes consisted of gravel with silt and sand over slightly weathered, 
moderately hard, very close fractured argillite bedrock.  A 12 inch seam of wood was 
found between 7.0 and 8.0 ft in TH 4K3 and TH 4K5. 
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Summary of Soil Thickness and Bedrock Depths: 
 

TH/Pen  No.   (Elevation) Soil Thickness 
 

Bedrock Depth  (Elevation) 

Pen 4K1      (462.6 ft) 0 to 6 ± ft    6 ± ft     (456.6 ft) 
Pen 4K2A   (461.0 ft) 0 to 9 ± ft    9 ± ft        (452 ft) 
Pen 4K2B   (461.0 ft) 0 to 7 ± ft    7 ± ft        (454 ft) 
TH 4K1       (463.2 ft) 1 to 5.5 ft    5.5 ft     (457.7 ft) 
TH 4K2A    (462.0 ft)    0 to 7 ft       7 ft        (455 ft) 
TH 4K2B    (461.8 ft)    0 to 7 ft       7 ft         (454.8) 
TH 4K3       (463.0 ft) 0 to 15.3 ft  15.3 ft      (447.7 ft) 
TH 4K4       (462.7 ft)   0 to 6.5 ft    6.5 ft      (456.2 ft) 
TH 4K5       (462.1 ft)    0 to 13 ft     13 ft      (449.1 ft) 

 
Please refer to the Penetrometer and Test Hole logs in Appendix D for a more complete 
description of the subsurface conditions. 
 
Surface Water and Groundwater 
 
The surface and groundwater levels at the site will fluctuate seasonally due to rainfall, 
snowmelt, and the water level in Trail Lake.  At the time of drilling the groundwater level 
was observed between 2.5 and 3.5 feet in depth (elev 459.2 and 460.7 ft). 
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Site Photographs 
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Looking south at the new Pier 4 location. 
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Looking southwest at the new Pier 4 location. 
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Looking north at the new Pier 4 location. 

 

 

 
Seward

Pen 4K2 

TH 4K3 TH 4K2 A 

 
Looking northeast at the new Pier 4 location. 
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Rock Core Photographs 
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APPENDIX A 

 
USCS SOIL CLASSIFICATION CHART
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APPENDIX B 

 
DESCRIPTION OF ROCK PROPERTIES
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APPENDIX C 

 
TEST HOLE AND PENTROMETER 

LOCATIONS AND LOGS 
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APPENDIX D 
 
 

SUMMARY OF ROCK TEST DATA 
 
 
  









Compressive Strength Test Sample Photos 
 

 
 

Compressive Strength Test 04A-0184, Boring No. TH 4K2B, Depth 14.2 - 14.8 ft  
 
 
 



 
 
 
 

Compressive Strength Test 04A-0185, Boring No. TH 4K2B, Depth 17.2 - 17.6 ft 

 
 



 
 

Compressive Strength Test 04A-0186, Boring No. TH 4K2B, Depth 40.5 - 41.2 ft  
 
 
 



 
 

Compressive Strength Test 04A-0182, Boring No. TH 4K4, Depth 13.8 - 14.5 ft  
 
 



 
 
 
 

Compressive Strength Test 04A-0183, Boring No. TH 4K4, Depth 19.9 - 20.8 ft, Test 1

 



 
 
 
 

Compressive Strength Test 04A-0183, Boring No. TH 4K4, Depth 19.9 - 20.8 ft, Test 2
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