
AGENCY OF TRANSPORTATION                           OFFICE MEMORANDUM 
 
To:   Jonathan Griffin, P.E., Structures Project Manager 

                                                              
From:   Henry Bacon, Geotechnical Section Intern, via, August Arles, Geotechnical 

Engineer 
                                    
Date:  July 23rd, 2024 
 
Subject:  Chelsea ER P23-1(440) – Geotechnical Data Report 
 
1.0 INTRODUCTION 
As requested, we have completed our subsurface investigation for the Chelsea ER P23-1(440) 
project. The project consists of the replacement of Bridge 13 carrying VT 110 over the First Branch 
White River in the town of Chelsea, VT. The project is located approximately 3.7 miles north of 
the intersection of VT 110 with VT 113. Contained herein are the results of our field sampling and 
testing, laboratory analysis of soil samples, attached boring logs. 
 
2.0 FIELD INVESTIGATION 
The field investigation was conducted between May 15th and May 30th, 2024. Four standard 
borings were advanced to evaluate the subsurface profile for design and construction of the 
replacement structure. A summary of the final location of each boring can be found in Table 2.1. 
The values for Northings and Eastings are based on the Vermont State Plane Grid Coordinate 
System NAD83. The elevations for the borings are based on the North American Vertical Datum, 
NAVD 88. The borings were located in the field by members of the VTrans Geotechnical 
Engineering Section during drilling operations. The locations for the borings should be considered 
accurate only to the degree implied by the method used to determine them.  
 

Table 2.1 Boring Locations  

Boring 
No. Northing (ft) Easting (ft) 

Approximate 
Ground 

Elevation (ft) 

Approximate 
Bedrock 

Elevation (ft) 
B-101 985.8 1647077.2 985.8 950.3 
B-102 559962.7 1647100.2 981.7 951.7 
B-103 560058.9 1647087.7 986.2 950.7 
B-104 560035.5 1647119.6 978.5 953.2 

 
The borings were performed in general accordance with AASHTO T206, Standard Method of Test 
for Penetration Test and Split-Barrel Sampling of Soils. During boring operations, split spoon 
samples and standard penetration tests (STP) were taken for each boring. For all borings, B-101 
through B-104, samples were taken continuously to 15 feet (ft) below ground surface (bgs), then 
at 5 ft intervals until bedrock was encountered. For each boring, bedrock was confirmed with 10 
ft of NX core. Bedrock was encountered at a depth of 35.0 ft, 30.0 ft, 35.5 ft, and 25.3 ft for B-101 
through B-104, respectively.  
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Soil samples were visually identified in the field and SPT blow counts were recorded on the boring 
logs when applicable. Soil samples were preserved and returned to the VTrans Construction and 
Materials Bureau Central Laboratory for further evaluation. The attached boring logs in Appendix 
A display the types of soil strata encountered and include the laboratory test data, SPT data, and 
any pertinent observations made by the boring crew.  Bedrock core times per foot were recorded 
on the boring logs when applicable. Cores were then placed in boxes and returned to the VTrans 
Construction and Materials Bureau Laboratory for further evaluation and testing.  
 
3.0 FIELD AND LABORATORY TESTINGS 
The standard penetration resistance of the in-situ soil is determined by the number of blows 
required to drive a 2-inch outside diameter (OD) split-barrel sampler into the soil with a 140-pound 
hammer dropped from a height of 30 inches, in accordance with procedures specified in AASHTO 
T206. The number of blows required to drive the sampler each 6-inch increment is recorded, and 
the Standard Penetration Resistance (N-Value) is calculated as the sum of the blows over the 
second and third 6-inch intervals. The SPT N-value is commonly used with established 
correlations to estimate several soil parameters, particularly the shear strength and density of 
cohesionless soils. The N-values provided on the boring logs are raw values and have not been 
corrected for energy, borehole diameter, rod length, or overburden pressure. 

The VT Agency of Transportation has determined a hammer correction value, CE, to account for 
the efficiency of the SPT hammers on its drill rigs. An Acker Renegade was used for all three 
borings. Due to this drill rig being new, an energy efficiency factor has not been calibrated for 
hammer correction, therefore a conservation value of 1.3 should be used in all soil parameter 
calculations. This value, included on the boring logs, should be used in calculations to estimate 
soil parameters.  

A detailed description of the rock cores is presented on the boring logs including run length, drill 
times, recovery, and Rock Quality Designation (RQD). Recovery is defined as the length of core 
obtained expressed as a percentage of the total length cored. In accordance with ASTM D6032, 
Standard Test Method for Determining Rock Quality Designation (RQD) of Rock Core, RQD is 
the total length of core pieces, 4 inches or greater in length, expressed as a percentage of the total 
length cored. RQD provides an indication of the integrity of the rock mass and relative extent of 
seams, jointing and bending planes. The Rock Mass Rating (RMR) is also included on the logs. 
RMR is AASHTO’s (LRFD Bridge Design Specification) recommended method of classifying 
rock and is based on five different parameters that all have relative ratings which combine to form 
the RMR. These parameters include rock strength, RQD, joint spacing, joint condition, and 
groundwater (AASHTO Section 10.4.6.4). 
 
4.0  SOIL PROFILE  
The following soil strata have been identified based on our review of the boring logs and laboratory 
testing. It should be noted that groundwater elevations are subject to change given the fact that 
boreholes were generally left open for a short period of time. Because groundwater elevations can 
fluctuate seasonally and are affected by temperature and precipitation, groundwater may be 
encountered during construction when not previously noted on the logs. 
 
 
 



CHELSEA ER P23-1(440)  Page 3 of 5 
 

4.1 Boring B-101 
The ground surface elevation at B-101 was approximately 985.8 ft. Groundwater was 
recorded before drilling on May 22nd, 2024, at a depth of 12.6 ft, corresponding to an 
approximate elevation of 973.2 ft. Groundwater was not observed after the hole collapsed at 
a depth of 7.0 ft bgs. 
 

Table 4.1 Boring B-101 Soil Profile 
Depth (Below Ground 

Surface Elevation) Soil Profile 

0 – 2.1 ft  Asphalt 

2.1 – 6 ft Loose, Fine SAND, some Silt, little Gravel 

6 – 9.7 ft Dense, SAND, some Silt, little Gravel 
9.7 – 11.7 ft  Assumed Cobbles/Boulders 

11.7 – 20 ft Medium Dense, SAND and GRAVEL, some 
Silt 

20 – 35 ft Dense to Very Dense, Fine SAND and 
GRAVEL, little Silt 

>35 ft Bedrock – METALIMESTONE and 
QUARTZITE 

 
4.2 Boring B-102 
The ground surface elevation at B-102 was approximately 981.7 ft. Groundwater was 
measured during and after drilling on May 15th, 2024 at 7.8 ft and 8.7 ft, respectively, 
corresponding to an approximate elevation of 973.9 ft and 973.0 ft, respectively.  

  
Table 4.2 Boring B-102 Soil Profile 

Depth (Below Ground 
Surface Elevation) Soil Profile 

 0 – 2 ft Medium Dense, GRAVEL, some Sand, 
trace Silt 

2 – 10 ft Loose to Medium Dense, SAND, some 
Gravel, little Silt 

10 – 25 ft Dense, SAND some Silt, little Gravel 
25 – 30 ft Very Dense SAND, some Gravel, little Silt 

>30 ft Bedrock – PHYLLITE and QUARTZITE 
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4.3 Boring B-103 
The ground surface elevation at B-103 was approximately 986.2 ft. Groundwater was 
measured after drilling on May 30th, 2024, at 11.4 ft corresponding to an approximate 
elevation of 974.8 ft.  

 
Table 4.3 Boring B-103 Soil Profile 

Depth (Below Ground 
Surface Elevation) Soil Profile 

0 – 0.8 ft Asphalt 
1 – 3 ft Dense, SAND, some Gravel, little Silt 
3 – 15 ft Loose, SAND, some Silt, some Gravel 

15 – 20 ft Medium Dense, Coarse SAND, little Gravel 
20 – 22 ft Very Loose, Coarse SAND, little Silt 

22 – 27 ft Dense to Very Dense, SAND, some Silt, 
some Gravel 

>35.5 ft Bedrock – METALIMESTONE and 
QUARTZITE 

 
4.4 Boring B-104  
The ground surface elevation at B-104 was approximately 978.5 ft. Groundwater was 
measured after drilling on May 16th, 2024, at a depth of 5.3 ft below ground surface 
corresponding to an approximate elevation of 973.2 ft. 

  
Table 4.4 Boring B-104 Soil Profile 

Depth (Below Ground 
Surface Elevation) Soil Profile 

0 – 6 ft Very Loose to Loose, SAND, some Silt, 
little Gravel 

6 – 12 ft Medium Dense, SAND, some Gravel, trace 
Silt 

12 – 14.5 ft Loose, SAND, some Gravel, little Silt 
14.5 – 15.5 ft Assumed Cobbles/Boulders 

15.5 – 25.3 ft Medium Dense, SAND, some Gravel, trace 
Silt 

>25.3 ft Bedrock - METALIMESTONE 
 

4.5 Rock Parameters 
A summary of the rock core findings are available in the attached boring logs. Information 
from the cores indicated medium hard to hard Metalimestone and Quartzite to be present at 
the boring locations. The bedrock had an average rock mass rating (RMR) of 71 indicating 
good rock. 
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5.0 CONCLUSION 
If you have any questions or would like to discuss this report, please contact the Geotechnical 
Engineering Section via email. Computerized boring logs can be found in the project folder 
M:\Projects\23b796\MaterialsResearch. 
 
Reviewed by: August Arles, Geotechnical Engineer  
 
Enclosures:   Appendix 1: Boring Layout Plan (1 Page)      
  Appendix 2: Boring Logs (8 Pages) 
   
cc:   Electronic Read File/MG 

Project File/CEE 
AJA 
 

Z:\Highways\CMB\GeotechEngineering\Projects\Chelsea ER P23-1(440) 23B796\REPORTS\Chelsea ER P23-1(440) 
Geotechnical Data Report.docx 
 

file://aot.state.vt.us/shared/caddwrk/Projects/23b796/MaterialsResearch
file://aot.state.vt.us/shared/vtrans/Highways/CMB/GeotechEngineering/Projects/Chelsea%20ER%20P23-1(440)%2023B796/REPORTS/Chelsea%20ER%20P23-1(440)%20Geotechnical%20Data%20Report.docx
file://aot.state.vt.us/shared/vtrans/Highways/CMB/GeotechEngineering/Projects/Chelsea%20ER%20P23-1(440)%2023B796/REPORTS/Chelsea%20ER%20P23-1(440)%20Geotechnical%20Data%20Report.docx
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STATE OF VERMONT
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CONSTRUCTION AND
MATERIALS BUREAU

CENTRAL LABORATORY

1. Stratification lines represent approximate boundary between material types. Transition may be gradual.
2. N Values have not been corrected for hammer energy. CE is the hammer energy correction factor.
3. Water level readings have been made at times and under conditions stated. Fluctuations may occur due to other factors than those present at the time measurements were made.
4. "bgs" is used as the shorthand stand in for "Below Ground Surface".
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Field Description, gray, MTW, Rec. = 1.1 ft, Dense, Gap Graded,
GRAVEL and Fine

Field Description, gry-brn, MTW, Rec. = 1.45 ft, Very Dense, Well
Graded, Fine SAND, some Gravel, little Silt, Gravel in end of sampler,
slight rig chatter @ 35ft

35.5 ft - 40.5 ft, Gray to white, micaceous and carbonaceous
METALIMESTONE with interlayered QUARTZITE, Fine grained to
Coarse grained. Hard, Unweathered, Good rock, NXDC, RMR = 74

40.5 ft - 45.5 ft, Gray to white, micaceous, carbonaceous, and phyllitic
METALIMESTONE with interlayered phyllitic QUARTZITE, Fine to
Coarse grained, some tan discoloration along joints. Hard, Very slightly
weathered, Good rock, NXDC, RMR = 74
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A-1-a, brn, Dry, Rec. = 0.6 ft, Medium Dense, GRAVEL, some Sand,
trace Silt

A-2-4, brn, Dry, Rec. = 1.6 ft, Loose, Well Graded, SAND, some Gravel,
some Silt

A-2-4, brn, Moist, Rec. = 1.1 ft, Medium Dense, Well Graded, SAND,
some Gravel, little Silt

Field Description, brn, MTW, Rec. = 0.2 ft, Medium dense, Well Graded,
SAND and GRAVEL

Field Description, Rec. = 0.0 ft, NO RECOVERY. Gravel in end of
sampler. Refusal @ 9.8 ft, 100 blows

A-2-4, gry-brn, Wet, Rec. = 0.4 ft, Dense, SAND, some Silt, little Gravel

Field Description, gry, Moist, Rec. = 1.5 ft, Poorly Graded, Fine to
Medium SAND

Field Description, gry, Wet, Rec. = 0.8 ft, GRAVEL/BROKEN ROCK
A-2-4, brn-gry, Moist, Dense, SAND, some Silt, little Gravel

A-1-b, gry-brn, Moist, Rec. = 1.2 ft, Dense, SAND, some Gravel, little
Silt

A-2-4, gry-brn, Moist, Rec. = 0.5 ft, Very Dense, SAND, some Gravel,
little Silt
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Station: 351+97.6

STATE OF VERMONT
AGENCY OF TRANSPORTATION

CONSTRUCTION AND
MATERIALS BUREAU

CENTRAL LABORATORY

1. Stratification lines represent approximate boundary between material types. Transition may be gradual.
2. N Values have not been corrected for hammer energy. CE is the hammer energy correction factor.
3. Water level readings have been made at times and under conditions stated. Fluctuations may occur due to other factors than those present at the time measurements were made.
4. "bgs" is used as the shorthand stand in for "Below Ground Surface".
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30.0 ft - 35.0 ft, Grey to white, micaceous, phyllitic, carbonaceous,
interlayered METALIMESTONE, PHYLLITE, and QUARTZITE. Fine to
Coarse grained,Tan discolorations and rusting along joints and in core.
Hard, Slightly weathered, Fair rock, NXDC, RMR = 52

35.0 ft - 40.0 ft, Grey to white, micaceous, phyllitic, carbonaceous,
interlayered METALIMESTONE, PHYLLITE, and QUARTZITE. Fine to
Coarse grained, Slight discoloration in joints. Hard, Very slightly
weathered, Good rock, NXDC, RMR = 74

Hole stopped @ 40.0 ft
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Station: 351+97.6

STATE OF VERMONT
AGENCY OF TRANSPORTATION

CONSTRUCTION AND
MATERIALS BUREAU

CENTRAL LABORATORY

1. Stratification lines represent approximate boundary between material types. Transition may be gradual.
2. N Values have not been corrected for hammer energy. CE is the hammer energy correction factor.
3. Water level readings have been made at times and under conditions stated. Fluctuations may occur due to other factors than those present at the time measurements were made.
4. "bgs" is used as the shorthand stand in for "Below Ground Surface".
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37.8

24.8

11.3

30.7

46.1

55.1

63.8

47.0

16.1

20.1

24.9

22.3

Field Description, Asphalt 0.0'-0.8'

A-1-b, brn/gry, Dry, Rec. = 1.6 ft, Dense, Well Grade, SAND, some
Gravel, little Silt

A-2-4, brn, MTD, Rec. = 1.6 ft, Medium Dense, Well Graded, SAND,
some Gravel, some Silt

A-2-4, brn, MTD, Rec. = 1.4 ft, Loose, Poorly Graded, SAND, some Silt,
trace Gravel

A-2-4, brn, Moist, Rec. = 1.2 ft, Very Loose, Poorly Graded, SAND,
Some Silt, some Gravel

A-2-4, brn, Moist, Rec. = 1.5 ft, Loose, Poorly Graded, SAND, some
Gravel, some Silt. Slight rig chatter at 13'

Field Description, brn/gry, Moist, Rec. = 1.2 ft, Medium Dense, Poorly
Graded, Coarse SAND, little Gravel

Field Description, Drk gry/brn, Wet, Rec. = 0.4 ft, Very Loose, Poorly
Graded, Coarse SAND, Little Silt

13-12-
10-11
(22)

12-11-8-
9

(19)

7-4-3-4
(7)

1-1-2-3
(3)

4-2-3-3
(5)

5-5-6-6
(11)

1-2-
WOH-5

(2)

9.2

11.8

15.3

13.6

17.5

13.4

24.3

1.5 in
140 lb.
30 in.

WASH BORE
4 in
N.A.
N.A.

Casing Sampler

Offset: 14.2 LT

G
ra

ve
l %

S
an

d 
%

F
in

es
 %

Groundwater Observations

CLASSIFICATION OF MATERIALS
(Description) R

un
(D

ip
 d

eg
.)

C
or

e 
R

ec
. %

(R
Q

D
 %

)

D
ri

ll 
R

at
e

m
in

ut
es

/ft

S
tr

at
a 

(1
)

Station: 352+86.6

STATE OF VERMONT
AGENCY OF TRANSPORTATION

CONSTRUCTION AND
MATERIALS BUREAU

CENTRAL LABORATORY

1. Stratification lines represent approximate boundary between material types. Transition may be gradual.
2. N Values have not been corrected for hammer energy. CE is the hammer energy correction factor.
3. Water level readings have been made at times and under conditions stated. Fluctuations may occur due to other factors than those present at the time measurements were made.
4. "bgs" is used as the shorthand stand in for "Below Ground Surface".
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23.6

35.1

55.6

35.9

83.0

20.8

29.0

17.0

A-2-4, Drk gry/brn, Wet, Rec. = 1.7 ft, Very Dense, Well Graded, SAND,
some Silt, some Gravel

A-2-4, Drk gry/brn, Wet, Rec. = 1.0 ft, Dense, Poorly Graded, SAND
AND GRAVEL, some Silt

A-2-4, Drk gry/brn, Wet, Rec. = 0.5 ft, Poorly Graded, SAND, little Silt.
Refusal @ 35.5', 10 blows no movement
35.5 ft - 40.5 ft, Gray to white, micaceous, carbonaceous, phyllitic
METALIMESTONE with interlayered phyllitic QUARTZITE, Fine to
Coarse grained. Some joints have faint orange/rust staining on them.
Hard, Slightly weathered, Good rock, NXDC, RMR = 71

40.5 ft - 45.5 ft, Gray to white, micaceous, carbonaceous, phyllitic
METALIMESTONE with interlayered phyllitic QUARTZITE, Fine to
Coarse grained, slight tan staining on some joint surfaces. Hard, Slightly
weathered, Good rock, NXDC, RMR = 74

Hole stopped @ 45.5 ft
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Station: 352+86.6

STATE OF VERMONT
AGENCY OF TRANSPORTATION

CONSTRUCTION AND
MATERIALS BUREAU

CENTRAL LABORATORY

1. Stratification lines represent approximate boundary between material types. Transition may be gradual.
2. N Values have not been corrected for hammer energy. CE is the hammer energy correction factor.
3. Water level readings have been made at times and under conditions stated. Fluctuations may occur due to other factors than those present at the time measurements were made.
4. "bgs" is used as the shorthand stand in for "Below Ground Surface".
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Top of Bedrock @ 35.5 ft



11.8

24.1

30.1

67.1

56.4

55.2

21.1

19.5

14.7

A-2-4, brn, Dry, Rec. = 1.5 ft, Loose, Poorly Graded, SAND, some Silt,
trace Gravel

A-2-4, brn, MTD, Rec. = 1.4 ft, Loose, Poorly graded, SAND, some Silt,
trace Gravel

Field Description, brn, MTW, Rec. = 0.5 ft, Very Loose. Well Graded,
COARSE SAND, some Gravel, trace Silt

Field Description, brn, Wet, Rec. = 1.5 ft, Dense, Well Graded, SAND
and GRAVEL, trace Broken Rock, trace Silt. Broken Rock/Gravel in end
of sampler.

A-2-4, brn-gry, MTW, Rec. = 1.5 ft, Medium Dense, Well Graded,
SAND, some Gravel, little Silt

Field Description, brn, MTW, Rec. = 0.6 ft, Medium Dense, Well
Graded, Fine to Medium SAND, some Gravel

A-1-b, brn, Wet, Rec. = 1.6 ft, Loose Well Graded, SAND, some Gravel,
little Silt

Field Description, Drilled through assumed Cobbles/Boulders from
14.5'-15.5'
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Station: 352+70.

STATE OF VERMONT
AGENCY OF TRANSPORTATION

CONSTRUCTION AND
MATERIALS BUREAU

CENTRAL LABORATORY

1. Stratification lines represent approximate boundary between material types. Transition may be gradual.
2. N Values have not been corrected for hammer energy. CE is the hammer energy correction factor.
3. Water level readings have been made at times and under conditions stated. Fluctuations may occur due to other factors than those present at the time measurements were made.
4. "bgs" is used as the shorthand stand in for "Below Ground Surface".
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28.4 67.7 3.9A-3, brn-red, MTW, Rec. = 1.4 ft, Poorly Graded, SAND, some Gravel,
trace Silt

Field Description, gry, MTW, Rec. = 0.3 ft, Well Graded, SAND, some
Silt, trace Gravel
25.3 ft - 30.3 ft, Grey, micaceous, sulfidic, and phyllitic
METALIMESTONE, Fine to Medium grained, Green/yellow/orange
rusting/discoloration at joints. Hard, Slightly weathered, Good rock,
NXDC, RMR = 76

30.3 ft - 35.3 ft, Grey, micaceous, sulfidic, and phyllitic
METALIMESTONE, Fine to Medium grained, Slight rusting/discoloration
at joints. Hard, Very slightly weathered, Good rock, NXDC, RMR = 76

Hole stopped @ 35.3 ft
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STATE OF VERMONT
AGENCY OF TRANSPORTATION

CONSTRUCTION AND
MATERIALS BUREAU

CENTRAL LABORATORY

1. Stratification lines represent approximate boundary between material types. Transition may be gradual.
2. N Values have not been corrected for hammer energy. CE is the hammer energy correction factor.
3. Water level readings have been made at times and under conditions stated. Fluctuations may occur due to other factors than those present at the time measurements were made.
4. "bgs" is used as the shorthand stand in for "Below Ground Surface".
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Top of Bedrock @ 25.3 ft


	From:   Henry Bacon, Geotechnical Section Intern, via, August Arles, Geotechnical Engineer

