GE 473/573 - Laboratory Assignment 1 - Core Description


A rock core has been collected from Grand County, CO, in order to evaluate a potential water supply.  You are to develop a detailed core log, including measurements of RQD, percent recovery, weathering, and strength, and then answer the following questions:
1. Which zone(s) do you expect to have the highest water transport capacity?  How did you identify these zones?

2. Which zone(s) do you suspect may be possible landslide slip planes?

3. If a roadcut was developed through a comparable section of rock, which zone(s) would be more susceptible to erosion?  Draw a slope design, assuming the strongest intervals can be vertical, intermediate intervals at 60 degrees with a 10 foot wide bench at the base, and the weakest intervals at 20 degrees.

GE 473/573 - Laboratory Assignment 2 - Cuttings Description


A deep mine is proposed in the area near DGLS Well 200343.  There is concern about potential effects of mining on protected springs and natural areas in the vicinity.  To assist in assessment of the impacts, please construct a log of materials (remember to log units and not samples, although in this particular case, they will be remarkably similar).  Also, construct and complete a table with the following column headings: geologic unit, engineering unit, expected lateral continuity, expected strength for underground structures, and water transport capacity.  For comparison, geologic unit contacts are at depths of 25, 50, 225, 312, 335, 470, 485, 615, and 740 feet.

GE 473/573 – Laboratory Assignment 3 – Editing Boring Logs


You have been requested to review and revise a set of boring logs which were hastily prepared in the field, by a marginally competent engineer who is now marginally unemployed.  No samples are available, so you must try to make sense of the site geology based on the limited information provided.  Please redo the logs, using USCS terminology, consistent description formats, grouped units (logged by units rather than by sample), and watching for similar units in different boreholes.  When you have finished revising the logs, please complete the following:

1. sketch a cross-section between the two borings,

2. list other information that should have been recorded on the logs but was not,

3. to characterize the site for short pier foundations (less than 15 feet), which samples in which borings would you choose for compressive strength testing?  Use as few samples as possible.

4. to characterize the site for ground-water flow, which samples would you choose for permeability (hydraulic conductivity) testing?  Again, use as few samples as possible.

5. estimate geologic conditions 30 feet east of B-1.

GE 473/573 – Laboratory Assignment 4 – Soil Boring Logging


You have been hired by the Colorado Department of Transportation (CDOT) to log soil borings and characterize subsurface conditions for the expansion of Highway 13 between Rifle and Meeker, Colorado.  Up to this point, 2 non-geological engineers from CDOT have been logging soil borings and interpreting subsurface conditions.  They have encountered predictable, uniform, horizontal soil units that are laterally continuous on 50-foot centers (intervals).  Six miles north of Rifle the engineers ran into several subsurface discrepancies.  Unable to cope with the fact that the subsurface units were not homogenous and isotropic, a concept vigorously taught to them in college, they relented to getting a geological engineer in the job.

You have been supplied with 3 soil borings on 50-foot centers and lab test results.  You are to log each boring and prepare a geologic cross section between the borings.  While logging you should use USCS terminology and a consistent description format.  Also be sure to characterize the soil borings into appropriate engineering units.  

The following specifications have been requested by CDOT:

· Prepare a log of each boring (with USCS terminology and consistent description)

· Prepare the geologic cross section with a horizontal scale of 1" = 10' and a vertical scale of 1" = 3'

· Label the units of the geologic cross section with appropriate USCS designators

· Color the cross section in terms of engineering units (be sure to include a legend and an explanation of why you grouped the units as you did)

Questions:

1) Which unit(s) do you think could create problems with respect to consolidation, settlement, or shrink/swell potential?  Why?

2) If a tanker truck hauling liquid hazardous waste to a hazardous waste burning cement kiln overturns and spills, in which unit(s) do you expect the majority of the contamination to be contained and travel?  Why?

3) Would you use the encountered bedrock as a concrete aggregate source?  How about as a source of road metal (gravel for gravel roads)?  Why or why not?

4) If you could choose three samples to perform engineering tests on, which samples would you choose and why?

GE 473/573 - Laboratory Assignment 5 – Hydrostratigraphic Interpretation and Investigation


It is your first day at the new job.  Your boss has handed you a base map and a packet of well and boring logs.  You are to construct geologic cross-sections for the purpose of showing hydrostratigraphic units and site ground-water conditions.


This site is a former manufactured gas plant, which is suspected of contributing polynuclear aromatic hydrocarbons (PAHs) to the ground water.  Most gas plant activities were centered near MW-1, and this area is also the locus of current contamination from leaky underground fuel storage tanks.


Orient two cross-sections to adequately portray the subsurface environment.  Be careful when choosing map scales, cross-section intersection points, hydrostratigraphic units, and when calculating elevations.  Also, unit boundaries should be queried where appropriate.


Your cross-sections should show horizontal and vertical scales, vertical exaggeration, direction of ground-water flow, and material types.  The key to this exercise is appropriately grouping samples together into hydrostratigraphic units.  Do not construct a cross-section based simply on samples.


Now, answer the following questions:


1. Where would you drill additional wells to improve your confidence in the hydrostratigraphy?


2. Based on the current data, what is the chance that surface contamination has entered the next aquifer below the existing wells?


3. What additional geotechnical or geological information that could be derived from existing or new borings would be useful?  How would you get this information?

 GE 473/573 – Laboratory Assignment 6 – Simulated Investigation 1


You have been contracted to investigate the Blytheville, Arkansas area.  The region is characterized by floodplain deposits from the Mississippi River, located approximately 1 ½ miles to the southeast of your base map.  The floodplain deposits are low plasticity silts.  Within the silts are linear abandoned sand channels and arcuate clayey oxbow lake deposits.  Floodplain deposits are underlain by thick sands approximately 18 feet below ground surface.  The ground-water table is at about 10 feet below ground surface, and regional ground-water flow is to the north.  Your job is to characterize the extent of contamination in ground water from two spills.  

First, you will conduct an investigation for a leaking underground storage tank at the Blytheville Municipal airport (Download the program SiteSim2 to your drive from www.mines.edu/~psanti/SiteSimv2.zip, then open Hydrogeologic sites, Blytheville 1).  The initial date of leakage is not known, but it may have been leaking for as long as 20 years.  The tanks contained aviation fuel, which can be detected by standard hydrocarbon chemical tests.  You may drill up to 10 borings and install wells in them.  Please stop once you have finished this part of the lab, and we will discuss the true nature of the airport plume once everyone has finished.

Second, the “Promised Land Acres” farm experienced an overturned pesticide trailer about 15 years ago.  The pesticide is dieldrin, which can be detected with a typical pesticide/PCB test (Hydrogeologic sites, Blytheville 2). (10 boring limit on this site also)
Items to turn in for this lab:
UST plume:

1. Ground-water contour map.

2. Plume concentration map.

3. How is geology influencing the spread of the plume?

4. What is the range of K for the significant water-bearing units?

5. Where and what depth would you locate one extraction well to do the most good for plume control (not source control)?

Pesticide plume:

1. Ground-water contour map.

2. Plume concentration map.

3. How is geology influencing the spread of the plume?

4. If you were to do this investigation over and wanted to save money, how deep would your borings be?

Overall

1. Finally, list the most important things you learned about investigating meandering stream alluvial environments.

GE 473/573 - Laboratory Assignment 7 – Simulated Investigation 2

The region you are to investigate is characterized by siltstone and shale bedrock and overlying residual clay soils.  Bedrock is expected to be less than 25 – 30 feet.  Certain clay layers may be expansive.  Ground water is expected to be as deep as 40 feet.

1.
Practice assignment:

Open SiteSim 2.0 to Geotechnical, Springfield #3.  With the 10 boring budget you are given, conduct an investigation to develop a depth-to-bedrock contour map.  For each soil unit, summarize the expected density, moisture content, void ratio, and Atterberg Limits.

2.
Multiple choice project assignment:

A. Based on the stellar work your firm conducted for the first simulated investigation …

B. In spite of the shoddy work your firm threw together for the first simulated investigation …

C. In order to possibly still receive a passing grade for this course …

… your firm has been contracted to conduct a geologic and foundation investigation for a new Jack Deere manufacturing facility using Geotechnical, Springfield #5.  The plant will stamp out the diminutive, yet decorative hubcaps for lawnmowers, and will consist of the following structures:

1. 1000 ft x 1000 ft manufacturing plant, with expected dead loads of 10,000 – 12,000 psf

2. 500 ft x 1500 ft warehouse for product storage, with expected dead loads of 800 – 1000 psf

3. 30,000 sf office building (can be one or two stories, minimum dimension of 100 ft in any direction), with expected dead loads of 300 – 400 psf per story.


Your job is to characterize subsurface materials and strengths, compare material strengths to structure requirements, propose locations for each of the structures, and estimate costs for foundation preparation.  For this investigation, a 7-boring limit is imposed.

Because of the difficulty in sample collection, no geotechnical tests can be conducted on rock materials.  Geotechnical properties should be estimated based on technical literature.


The following costs for foundation preparation will also be used:

· excavation of soil


$3/cy

· excavation of rock


$10/cy

· expansive soil stabilization
$2/cy (effective to depths of 3 feet)

· pressure grouting of rubble
$12/cy

· drilled piers


$30/ft drilled and installed (24” diameter)

Here is what you need to turn in for the project:

· map showing proposed locations of buildings

· estimate of cost to prepare foundations for the facility

· transmittal letter (1 to 2 pages) justifying siting locations and proposed foundation preparation work

GE 473/573 – Laboratory Assignment 8 – Simulated Investigation 3


In this investigation you will be studying a site in a coastal marine setting.  The geology may be summarized as follows:

· Upper Aquifer – dune sand, may contain clay lenses

· Salinas Valley Aquiclude – clay separating upper from lower aquifers, may contain sand lenses and may pinch out in places, deposited in a shallow marine environment and later eroded as a beach terrace

· 180-Foot Aquifer – named by its regional depth, consists of alluvial sands with gravels at base

· 400-Foot Aquifer – named by its regional depth, consists of alluvial sand

The upper and 180-foot aquifers have been contaminated with TCE from a landfill (use data from http://www.mines.edu/~psanti/Fort%20Ord%20Investigation%20data.pdf).  You job will be to interpret investigation data from the site with the intention of finding the best locations for ground-water extraction and treatment wells.

We have drilled shallow wells to evaluate the upper aquifer, and deeper wells cased through the upper aquifer and screened in the 180-foot aquifer.  The deep wells were expensive!  With careful interpretation, you should then be able to answer the following questions:

1. Which direction is ground-water flowing in the upper aquifer?

2. Which direction is ground-water flowing in the 180-foot aquifer?

3. Create plume concentration and extent maps for both aquifers.

4. Where would you put 5 pump and treat wells to best improve upper aquifer water?  Why?

5. Where would you put 5 pump and treat wells to best improve 180-foot aquifer water?  Why?

GE 473/573 - Laboratory Assignment 9 – Dam Earthquake Landslide Investigation

Your company has been asked to evaluate a dam site in Northern California.  The selected site is also susceptible to landslide and earthquake hazards.  Please outline a field investigation, field and laboratory testing, and instrumentation plan for the following issues:

1. assess the activity of the fault

2. evaluate the foundation and abutment conditions of the dam

3. evaluate the depth of the slide plane and soil strength within the landslide

You should use the attached map to indicate locations of various investigative, testing, and monitoring elements.  Your plan should be thorough without being unrealistically expensive.  Include a budget through lab testing but not including office analysis of data or report preparation.

Your costs may be estimated as follows:

drilling, piezometers (wells), lab testing, personnel time: see costs page in the “Office Reports” section of your book

trenching: $1000 per day plus cost of geologists, assume 200 feet per day can be opened and logged by 3 geologists

radiocarbon tests on material from trench: $300 per sample

refraction survey: $2/foot, 500 feet minimum

time-domain electromagnetic survey: $200/point, 5 points minimum

inclinometers: $10/foot, $500 for every day of reading

EDM surveying: $750/day, assume 1 day will cover selected monitoring points

tiltmeters: $250 each, $200 for every day of reading

extensometers: same as inclinometers

settlement cells: $450 each, $350 per every day of reading

