Research Summary

Massachusetts Depth to Bedrock Project

Research Need

Depth to bedrock can influence the cost of
design, construction, unexpected conditions
and claims as well as the selection of
foundation systems for major transportation
projects. However, the depth to bedrock is
poorly known because it is obscured by a
thick over of glacial overburden. The purpose
of this project is to build a model of the depth
to bedrock to help reduce the uncertainty in
transportation project planning.

Goals/Objectives

The goal of the project is to build a
high-resolution data layer of the depth to
bedrock for the entire state of Massachusetts
to help reduce the uncertainty in highway
projects by providing a rational approach to
clarifying bedrock depth during project
planning and design development. The
objectives of the project are: 1) Acquire
borehole and geophysical data from existing
sources and assemble this information in a
spreadsheet for modeling depth to bedrock.
2) Collect additional geophysical survey data
in areas where borehole data are sparse to
estimate depth to bedrock. 3) Combine
bedrock depth, LIDAR data, mapped outcrops
and shallow to bedrock areas from the
statewide surficial materials map to create
continuous bedrock depth and altitude of the
top-of-rock data layers using appropriate
geostatistical methods; accompany each layer
with data quality confidence maps. 4) Create
an updated NEHRP soil classification map for
Massachusetts using the new depth to
bedrock data layer and shear wave data.

Methodology

1) Collect drill hole and geophysical data from
easily accessible, existing data sources. 2)
Collect Horizontal-to-Vertical Specrtral Ratio
(HVSR) geophysical data to augment drill hole
data. 3) Evaluate format of output data
(raster) and select optimum raster grid
resolution (100 m). 4) Conduct dozens of tests
to determine the best interpolation method to
create depth to bedrock and bedrock altitude
data layers (empirical Bayesian kriging and
co-kriging selected, respectively). 5) Model
bedrock altitude. 6) Model depth bedrock and
subtract from surface topography to create a
second altitude model. 7) Blend the two
models to remove issues where bedrock rises
unrealistically above the land surface. 8)
Review and correct any final inconsistencies.
9) Generate final bedrock depth map and
bedrock altitude data layers. 10) Create an
updated NEHRP soil classification map.



Key Findings

Depth to bedrock ranges from 0 meters at
bedrock outcrops, predominantly located in
the higher elevations to a maximum of 531
meters on Nantucket. Bedrock altitudes range
from a high of 1059 meters at Mount
Greylock to a low of -512 meters on
Nantucket. 65% of the state has a NEHRP site
classifcation of A or B. However, Boston and
Springfield are located in areas classified as D
and E.

Use of Findings

The data layers created by this project will
dovetail seamlessly with MassDOT's GeoDOT
page and will be available for use in any GIS
or project application. The information can be
used for: 1) Project pre-design. 2) Project
design. 3) Planning subsurface investigations.
Results will reduce claims brought forward by
contractors, reduce construction delays and
reduce costs associated with unexpected
conditions.

Research and Technology Transfer Section
MassDOT Office of Transportation Planning

Planning.Research@dot.state.ma.us

Project Information

This project was completed as part of the
Massachusetts Department of Transportation
(MassDOT) Research Program with funding
from Federal Highway Administration (FHWA)
State Planning and Research (SPR) funds.

Principal Investigators:

Stephen B. Mabee, William P. Clement
Performing Organization:
Massachusetts Geological Survey, UMass
Project Champion:

Jennifer M. Rauch

Project Start Date:

March 24, 2021

Project Completion Date:

May 31, 2023

MassDOT Research Project Number:
23-041

Key Words:

Depth to Bedrock, Bedrock Altitude

massDOT

Massachusetts Department of Transportation







Accessibility Report





		Filename: 

		Matt_Mann_Depth-to-Bedrock_Project Cut Sheet (Completed Project) fillable form 3.6.2020_filledin_rb_jd_accesschecked.pdf









		Report created by: 

		JDino



		Organization: 

		







 [Personal and organization information from the Preferences > Identity dialog.]



Summary



The checker found no problems in this document.





		Needs manual check: 3



		Passed manually: 2



		Failed manually: 0



		Skipped: 6



		Passed: 21



		Failed: 0







Detailed Report





		Document





		Rule Name		Status		Description



		Accessibility permission flag		Passed		Accessibility permission flag must be set



		Image-only PDF		Passed		Document is not image-only PDF



		Tagged PDF		Passed		Document is tagged PDF



		Logical Reading Order		Passed manually		Document structure provides a logical reading order



		Primary language		Passed		Text language is specified



		Title		Passed		Document title is showing in title bar



		Bookmarks		Passed		Bookmarks are present in large documents



		Color contrast		Passed manually		Document has appropriate color contrast



		Page Content





		Rule Name		Status		Description



		Tagged content		Passed		All page content is tagged



		Tagged annotations		Skipped		All annotations are tagged



		Tab order		Passed		Tab order is consistent with structure order



		Character encoding		Passed		Reliable character encoding is provided



		Tagged multimedia		Passed		All multimedia objects are tagged



		Screen flicker		Needs manual check		Page will not cause screen flicker



		Scripts		Needs manual check		No inaccessible scripts



		Timed responses		Needs manual check		Page does not require timed responses



		Navigation links		Passed		Navigation links are not repetitive



		Forms





		Rule Name		Status		Description



		Tagged form fields		Passed		All form fields are tagged



		Field descriptions		Passed		All form fields have description



		Alternate Text





		Rule Name		Status		Description



		Figures alternate text		Skipped		Figures require alternate text



		Nested alternate text		Passed		Alternate text that will never be read



		Associated with content		Skipped		Alternate text must be associated with some content



		Hides annotation		Passed		Alternate text should not hide annotation



		Other elements alternate text		Skipped		Other elements that require alternate text



		Tables





		Rule Name		Status		Description



		Rows		Passed		TR must be a child of Table, THead, TBody, or TFoot



		TH and TD		Passed		TH and TD must be children of TR



		Headers		Skipped		Tables should have headers



		Regularity		Passed		Tables must contain the same number of columns in each row and rows in each column



		Summary		Skipped		Tables must have a summary



		Lists





		Rule Name		Status		Description



		List items		Passed		LI must be a child of L



		Lbl and LBody		Passed		Lbl and LBody must be children of LI



		Headings





		Rule Name		Status		Description



		Appropriate nesting		Passed		Appropriate nesting










Back to Top

	Image1_af_image: 
	Project Title: Massachusetts Depth to Bedrock Project
	Research Need Text: Depth to bedrock can influence the cost of design, construction, unexpected conditions and claims as well as the selection of foundation systems for major transportation projects. However, the depth to bedrock is poorly known because it is obscured by a thick over of glacial overburden. The purpose of this project is to build a model of the depth to bedrock to help reduce the uncertainty in transportation project planning.
	Goals/Objectives Text: The goal of the project is to build a high-resolution data layer of the depth to bedrock for the entire state of Massachusetts to help reduce the uncertainty in highway projects by providing a rational approach to clarifying bedrock depth during project planning and design development.  The objectives of the project are: 1) Acquire borehole and geophysical data from existing sources and assemble this information in a spreadsheet for modeling depth to bedrock. 2) Collect additional geophysical survey data in areas where borehole data are sparse to estimate depth to bedrock. 3) Combine bedrock depth, LiDAR data, mapped outcrops and shallow to bedrock areas from the statewide surficial materials map to create  continuous bedrock depth and altitude of the top-of-rock data layers using appropriate geostatistical methods; accompany each layer with data quality confidence maps. 4) Create an updated NEHRP soil classification map for Massachusetts using the new depth to bedrock data layer and shear wave data.
	Methodology Text: 1) Collect drill hole and geophysical data from easily accessible, existing data sources. 2) Collect Horizontal-to-Vertical Specrtral Ratio (HVSR) geophysical data to augment drill hole data. 3) Evaluate format of output data (raster) and select optimum raster grid resolution (100 m). 4) Conduct dozens of tests to determine the best interpolation method to create depth to bedrock and bedrock altitude data layers (empirical Bayesian kriging and co-kriging selected, respectively). 5) Model bedrock altitude. 6) Model depth bedrock and subtract from surface topography to create a second altitude model. 7) Blend the two models to remove issues where bedrock rises unrealistically above the land surface. 8) Review and correct any final inconsistencies. 9) Generate final bedrock depth map and bedrock altitude data layers. 10) Create an updated NEHRP soil classification map.
	Key Finding Text: Depth to bedrock ranges from 0 meters at bedrock outcrops, predominantly located in the higher elevations to a maximum of 531 meters on Nantucket. Bedrock altitudes range from a high of 1059 meters at Mount Greylock to a low of -512 meters on Nantucket. 65% of the state has a NEHRP site classifcation of A or B. However, Boston and Springfield are located in areas classified as D and E. 
	Use of Findings Text: The data layers created by this project will dovetail seamlessly with MassDOT's GeoDOT page and will be available for use in any GIS or project application. The information can be used for: 1) Project pre-design. 2) Project design. 3) Planning subsurface investigations. Results will reduce claims brought forward by contractors, reduce construction delays and reduce costs associated with unexpected conditions. 
	Key Words Text: Depth to Bedrock, Bedrock Altitude
	MassDOT Research Project Number: 23-041
	Project Completion Date Text: May 31, 2023
	Project State Date: March 24, 2021
	Principal Investigators Text: Stephen B. Mabee, William P. Clement
	Performing Organization Text: Massachusetts Geological Survey, UMass
	Project Champion Text: Jennifer M. Rauch


