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GEOTECHNICAL DESIGN SUMMARY 

 

The purpose of this report is to present subsurface information and make geotechnical 

recommendations for the replacement of a culvert which carries Heath Brook under Route 

230 in Trenton.  Route 230 is a Priority 5 Highway Corridor.  The proposed replacement 

structure will be a 6-foot Option III corrugated metal pipe culvert.  The structure will be 80 

feet long under a roadway with two 10-foot lanes and 6-feet from edge of travelled way to 

the face of guardrail. The project includes 580 feet of highway construction.   

 

Soils and Bedrock – This area is shown on mapping by the National Resource Conservation 

Survey as clay-silts having high fines content.  Maine Geologic Survey mapping indicates 

clay-silt soils of the Presumpscot Formation. 

 

Four borings were drilled for this project.  Refusals were encountered in all borings, and a 

rock core was taken.  All borings encountered 6-inches of Hot Mix Asphalt pavement.  

Subbase gravel was approximately 18” thick, and was underlain by a layer of olive-brown, 

wet, stiff SILT extending to a depth of 9 feet in the boring.  This silt was underlain by a 

stratum of brown, wet, dense, SAND extending to bedrock refusal at depths ranging from 

13.5 to 16.9 feet below ground surface.   

 

Laboratory testing included grain size analysis and water content on the coarse fraction of all 

samples, and atterberg limits on the clay-silt soils.  Water contents were slightly higher than 

the liquid limits, indicating a sensitive soil that may become disturbed easily. 

 

Bedrock at this site consists of a Rhyolitic Volcanic Welded Tuft.  The core broke mostly 

along the subhorizontal shear foliation.  There were 23 major core segments ranging in size 

from 1” to 4” long in a 5-foot long core section.  Rock Mass Quality was 0% or Very Poor.  

Rock core photographs are included in this report. 

 

Culvert Construction – A 6-foot diameter Option III culvert meeting MaineDOT Standard 

Specification 603 will be constructed to replace the existing 5-foot pipe.  The road will be 

closed for this construction; staged construction will not be required.   

 

Construction Considerations – Soils encountered in borings at this pipe included a stratum 

of olive-brown, wet stiff silt.  These soils will be susceptible to disturbance and rutting as a 

result of exposure to water and construction traffic.  If disturbance occurs, the Contractor 

shall remove and replace disturbed soils with compacted gravel borrow.  The culvert 

subgrade will be at approximately 15 feet below existing ground surface, and bedrock 

refusals were encountered at or near this depth.  Structural rock excavation is anticipated for 

this project.   

 

Wet soils were encountered at a depth of 9 feet.  The contractor will need to control 

groundwater and surface water infiltration using temporary ditches, sumps, and cofferdams 

as needed.  
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Rock Core Photographs 
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1D (1.5-2.0 ft bgs) Brown, moist, medum dense, fine to coarse gravelly

SAND, little silt.
2.00

1D/A (2.0-3.5 ft bgs) Olive brown, wet, stiff, Clayey SILT, trace sand,

trace gravel.

Similar to above. Samples 1D/A and 2D are combined.

9.00

Brown, wet, dense, GRAVEL, some silt, some sand, (Till).

a50 blows for 0.3 ft.
14.30

Top of Bedrock at Elev. 7.6 ft.

R1:Bedrock: Greenish gray, siliceous, highly sheared welded TUFT,

with traces (locally significant) of Pyrite and several QUARTZ veins or
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Rock Mass Quality = Very Poor
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Bottom of Exploration at 19.30 feet below ground surface.
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Maine Department of Transportation Project: Route 230 Boring No.: HB-TREN-101

Soil/Rock Exploration Log
Location: Trenton, Maine

US CUSTOMARY UNITS PIN: 19340.00

Driller: MaineDOT Elevation (ft.) 21.9 Auger ID/OD: 5" Dia. Solid Stem

Operator: Giguere/Giles Datum: NAVD88 Sampler: Standard Split Spoon

Logged By: B. Wilder Rig Type: CME 45C Hammer Wt./Fall: 140#/30"

Date Start/Finish: 2/27/12; 08:30-11:30 Drilling Method: Cased Wash Boring Core Barrel: NQ-2"

Boring Location: 3+96, 8.9 ft Rt. Casing ID/OD: NW Water Level*: None Observed

Hammer Efficiency Factor: 0.84 Hammer Type: Automatic Hydraulic Rope & Cathead 

Definitions: R = Rock Core Sample Su = Insitu Field Vane Shear Strength (psf) Su(lab) = Lab Vane Shear Strength (psf)

D = Split Spoon Sample SSA = Solid Stem Auger Tv = Pocket Torvane Shear Strength (psf) WC = water content, percent

MD = Unsuccessful Split Spoon Sample attempt HSA = Hollow Stem Auger qp = Unconfined Compressive Strength (ksf) LL = Liquid Limit

U = Thin Wall Tube Sample RC = Roller Cone N-uncorrected = Raw field SPT N-value PL = Plastic Limit

MU = Unsuccessful Thin Wall Tube Sample attempt WOH = weight of 140lb. hammer Hammer Efficiency Factor = Annual Calibration Value PI = Plasticity Index

V = Insitu Vane Shear Test WOR = weight of rods N60 = SPT N-uncorrected corrected for hammer efficiency G = Grain Size Analysis

MV = Unsuccessful Insitu Vane Shear Test attempt WO1P = Weight of one person N60 = (Hammer Efficiency Factor/60%)*N-uncorrected C = Consolidation Test

Remarks:

Stratification lines represent approximate boundaries between soil types; transitions may be gradual.

* Water level readings have been made at times and under conditions stated.  Groundwater fluctuations may occur due to conditions other
than those present at the time measurements were made. Boring No.: HB-TREN-101
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6" PAVEMENT.
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Very similar to BB-TREN-101.

16.90
Bottom of Exploration at 16.90 feet below ground surface.

REFUSAL

Maine Department of Transportation Project: Route 230 Boring No.: HB-TREN-102

Soil/Rock Exploration Log
Location: Trenton, Maine

US CUSTOMARY UNITS PIN: 19340.00

Driller: MaineDOT Elevation (ft.) 22.2 Auger ID/OD: 5" Dia.

Operator: Giguere/Giles Datum: NAVD88 Sampler: N/A

Logged By: B. Wilder Rig Type: CME 45C Hammer Wt./Fall: N/A

Date Start/Finish: 2/27/12-2/27/12 Drilling Method: Solid Stem Auger Core Barrel: N/A

Boring Location: 3+73.7, 9.1 ft Rt. Casing ID/OD: N/A Water Level*: None Observed

Hammer Efficiency Factor: Hammer Type: Automatic Hydraulic Rope & Cathead 

Definitions: R = Rock Core Sample Su = Insitu Field Vane Shear Strength (psf) Su(lab) = Lab Vane Shear Strength (psf)

D = Split Spoon Sample SSA = Solid Stem Auger Tv = Pocket Torvane Shear Strength (psf) WC = water content, percent

MD = Unsuccessful Split Spoon Sample attempt HSA = Hollow Stem Auger qp = Unconfined Compressive Strength (ksf) LL = Liquid Limit

U = Thin Wall Tube Sample RC = Roller Cone N-uncorrected = Raw field SPT N-value PL = Plastic Limit

MU = Unsuccessful Thin Wall Tube Sample attempt WOH = weight of 140lb. hammer Hammer Efficiency Factor = Annual Calibration Value PI = Plasticity Index

V = Insitu Vane Shear Test WOR = weight of rods N60 = SPT N-uncorrected corrected for hammer efficiency G = Grain Size Analysis

MV = Unsuccessful Insitu Vane Shear Test attempt WO1P = Weight of one person N60 = (Hammer Efficiency Factor/60%)*N-uncorrected C = Consolidation Test

Remarks:

Stratification lines represent approximate boundaries between soil types; transitions may be gradual.

* Water level readings have been made at times and under conditions stated.  Groundwater fluctuations may occur due to conditions other
than those present at the time measurements were made. Boring No.: HB-TREN-102
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6" PAVEMENT.
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Very similar to BB-TREN-101.

14.40
Bottom of Exploration at 14.40 feet below ground surface.

REFUSAL

Maine Department of Transportation Project: Route 230 Boring No.: HB-TREN-103

Soil/Rock Exploration Log
Location: Trenton, Maine

US CUSTOMARY UNITS PIN: 19340.00

Driller: MaineDOT Elevation (ft.) 21.5 Auger ID/OD: 5" Dia.

Operator: Giguere/Giles Datum: NAVD88 Sampler: N/A

Logged By: B. Wilder Rig Type: CME 45C Hammer Wt./Fall: N/A

Date Start/Finish: 2/27/12-2/27/12 Drilling Method: Solid Stem Auger Core Barrel: N/A

Boring Location: 4+03.6, 7.4 ft Lt. Casing ID/OD: N/A Water Level*: None Observed

Hammer Efficiency Factor: Hammer Type: Automatic Hydraulic Rope & Cathead 

Definitions: R = Rock Core Sample Su = Insitu Field Vane Shear Strength (psf) Su(lab) = Lab Vane Shear Strength (psf)

D = Split Spoon Sample SSA = Solid Stem Auger Tv = Pocket Torvane Shear Strength (psf) WC = water content, percent

MD = Unsuccessful Split Spoon Sample attempt HSA = Hollow Stem Auger qp = Unconfined Compressive Strength (ksf) LL = Liquid Limit

U = Thin Wall Tube Sample RC = Roller Cone N-uncorrected = Raw field SPT N-value PL = Plastic Limit

MU = Unsuccessful Thin Wall Tube Sample attempt WOH = weight of 140lb. hammer Hammer Efficiency Factor = Annual Calibration Value PI = Plasticity Index

V = Insitu Vane Shear Test WOR = weight of rods N60 = SPT N-uncorrected corrected for hammer efficiency G = Grain Size Analysis

MV = Unsuccessful Insitu Vane Shear Test attempt WO1P = Weight of one person N60 = (Hammer Efficiency Factor/60%)*N-uncorrected C = Consolidation Test

Remarks:

Stratification lines represent approximate boundaries between soil types; transitions may be gradual.

* Water level readings have been made at times and under conditions stated.  Groundwater fluctuations may occur due to conditions other
than those present at the time measurements were made. Boring No.: HB-TREN-103

D
e
p
th

 (
ft

.)

S
a
m

p
le

 N
o
.

Sample Information

P
e
n
./

R
e
c
. 

(i
n
.)

S
a
m

p
le

 D
e
p
th

(f
t.

)

B
lo

w
s
 (

/6
 i
n
.)

S
h
e
a
r

S
tr

e
n
g
th

(p
s
f)

o
r 

R
Q

D
 (

%
)

N
-u

n
c
o
rr

e
c
te

d

N
6
0

C
a
s
in

g
 

B
lo

w
s

E
le

v
a
ti
o
n

(f
t.

)

G
ra

p
h
ic

 L
o
g

Visual Description and Remarks

Laboratory
Testing 
Results/

AASHTO 
and 

Unified Class.

Page 1 of 1



0

5

10

15

20

25

SSA 21.00

8.00

6" PAVEMENT.
0.50

Very similar to BB-TREN-101.

13.50
Bottom of Exploration at 13.50 feet below ground surface.

REFUSAL

Maine Department of Transportation Project: Route 230 Boring No.: HB-TREN-104

Soil/Rock Exploration Log
Location: Trenton, Maine

US CUSTOMARY UNITS PIN: 19340.00

Driller: MaineDOT Elevation (ft.) 21.5 Auger ID/OD: 5" Dia.

Operator: Giguere/Giles Datum: NAVD88 Sampler: N/A

Logged By: B. Wilder Rig Type: CME 45C Hammer Wt./Fall: N/A

Date Start/Finish: 2/27/12-2/27/12 Drilling Method: Solid Stem Auger Core Barrel: N/A

Boring Location: 3+81.3, 7.2 ft Lt. Casing ID/OD: N/A Water Level*: None Observed

Hammer Efficiency Factor: Hammer Type: Automatic Hydraulic Rope & Cathead 

Definitions: R = Rock Core Sample Su = Insitu Field Vane Shear Strength (psf) Su(lab) = Lab Vane Shear Strength (psf)

D = Split Spoon Sample SSA = Solid Stem Auger Tv = Pocket Torvane Shear Strength (psf) WC = water content, percent

MD = Unsuccessful Split Spoon Sample attempt HSA = Hollow Stem Auger qp = Unconfined Compressive Strength (ksf) LL = Liquid Limit

U = Thin Wall Tube Sample RC = Roller Cone N-uncorrected = Raw field SPT N-value PL = Plastic Limit

MU = Unsuccessful Thin Wall Tube Sample attempt WOH = weight of 140lb. hammer Hammer Efficiency Factor = Annual Calibration Value PI = Plasticity Index

V = Insitu Vane Shear Test WOR = weight of rods N60 = SPT N-uncorrected corrected for hammer efficiency G = Grain Size Analysis

MV = Unsuccessful Insitu Vane Shear Test attempt WO1P = Weight of one person N60 = (Hammer Efficiency Factor/60%)*N-uncorrected C = Consolidation Test

Remarks:

Stratification lines represent approximate boundaries between soil types; transitions may be gradual.

* Water level readings have been made at times and under conditions stated.  Groundwater fluctuations may occur due to conditions other
than those present at the time measurements were made. Boring No.: HB-TREN-104
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Station Offset Depth Reference G.S.D.C. W.C. L.L. P.I.

(Feet) (Feet) (Feet) Number Sheet % Unified AASHTO Frost

3+96 8.9 Rt. 1.5-2.0 239953 1 6.5 SM A-1-a II

3+96 8.9 Rt. 2.0-3.5 *239954 1 21.4 21 4 ML A-4 IV

3+96 8.9 Rt. 5.0-7.0 *239954 1 21.4 21 4 ML A-4 IV

3+96 8.9 Rt. 10.0-12.0 239955 1 7.7 GM A-2-4 II

Classification of these soil samples is in accordance with AASHTO Classification System M-145-40. This classification

is followed by the "Frost Susceptibility Rating" from zero (non-frost susceptible) to Class IV (highly frost susceptible).

The "Frost Susceptibility Rating" is based upon the MaineDOT and Corps of Engineers Classification Systems.

GSDC = Grain Size Distribution Curve as determined by AASHTO T 88-93 (1996) and/or ASTM D 422-63 (Reapproved 1998)

WC = water content as determined by AASHTO T 265-93 and/or ASTM D 2216-98

LL = Liquid limit as determined by AASHTO T 89-96 and/or ASTM D 4318-98

PI = Plasticity Index as determined by AASHTO 90-96 and/or ASTM D4318-98

NP = Non Plastic

Work Number: 19340.00

HB-TREN-101, 1D/A

Classification

HB-TREN-101, 3D

HB-TREN-101, 1D/A and 2D samples are combined.

State of Maine - Department of Transportation

Laboratory Testing Summary Sheet

Town(s): Trenton
Boring & Sample

HB-TREN-101, 2D

 Identification Number 

HB-TREN-101, 1D

1 of 1
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