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Welcome to
LAPWORTH’S LOGS

An adaptable learning platform for
applied Earth Sciences that prepares
students for the commercial use of
geo-data and data banks

Lapworth’s Logs were inspired by the teaching of
Dr Herbert Lapworth at the Institution of Civil Engineers.
They are devised and produced by
Michael de Freitas and Andrew Thompson © 2012
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The Ground Model is everything!

GROUND MODEL for SITE
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Make sure your team can talk to
each other in an informed way.
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Ground level on site is horizontal, and the Geological Survey

- - map suggests it should be Quaternary alluvium overlying
Carboniferous sandstone and chalk.

BH data available extends to GL- 40m.

m 1. Establish the 3D geology for the site and present this as a 3D model

4 for the ground either as a dimensioned sketch or a series of related

ANSWER vertical cross-sections.

2. Quantify the volume of alluvium that will be removed when the site is
excavated to a depth of 7m.

3. Calculate the vertical effective stress at 12m below ground level at
GR 10:9 if the bulk unit weight of the deposits above the
sandstone = 16kN/m?, and the sandstone = 20kN/m?, when the water
level is at the ground surface.
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There are Help files
relevant to each exercige

HELP for IYA FARM

Q. How do | quantify a volume of ground?
Multiply its vertical thickness by its area, If the thickness of the
layer is not uniform produce contour maps for its upper and lower
boundary, using a 3-Point solution. These boundaries may be in
different directions. Use a cross section drawn in the direction of
dip of a boundary to guide you.

Subject prompts; Strike line maps, 3-Point solution,

vertical cross sections,

Q. How do | calculate the volume of irregular strata?

Not all strata have a uniform thickness because their upper and
lower surfaces are not parallel. This requires you to first define
the shape of the volume and then to subdivide that shape into
regular bodies whose volume can be calculated (wedges, prisms,
cubes, etc). This is done using vertical sections at right angles to
strike, i.e. in the direction of dip.

Q. How is an interface located?
An interface is a boundary and can be located using bore hole
data and a 3-Point solution using strike lines.

Q. What is a strike line?

This is a contour for a geological surface joining points on it of
equal elevation, like contours for ground surface on a
topographic map.

The direction of maximum dip of a surface is 90° to its strike lines
and pointing in the direction of decreasing elevation.

The direction of strike is the angle between a strike line and
magnetic north; it can be measured clockwise or anticlockwise.
Thus the direction of an E-W strike line is either N0O90® or N270°,
Subject prompt; Strike lines.

Q. How do | produce a map of strike lines?

By triangulation of known data points, often provided by BH logs,
following the principle of the 3-Point solution.

EG4E13H
Q. What is the 3-Point solution?

This is a graphical procedure based on triangulation.

The position of a plane intersected by 3 vertical BH's can be
recreated in space from the elevation of the plane relative to
a datum common to each of those 3 BH's,

Thus the method presumes continuity of the plane and
uniformity of its dip and strike.

The principie does not apply to curved surfaces but usually
provides a reasonable prediction for surfaces that are not
precisely planar over the dimensions of most sites.

Subject prompt; 3-Point construction or solution.

Q. How do | produce an engineering cross section?
Use squared paper. Make the horizontal and vertical scales eq
Mark on your section a datum from which to measure everything;
this is a horizontal reference plane, and that usually makes
ground level an inappropriate surface to use; sea level is ideal.
Locate your BH's along the line of the section at their correct
spacing; use straight section lines. Plot your geclogy relative to
datum.Join common boundaries but think; is there more than
one way of joining these?

You can now predict the elevation of a surface at any place on
the section; does such a prediction agree with other evidence?
Subject prompt; Drawing cross-sections.

Q. Calculation of ground water pressure at depth.
The pore water pressure (u) at depth (z) = unit weight of water
(9.81kN/m3) x pressure head at z (m) = kN/m?

Pressure head at (z) = height of the column of water
supported by the pressure of water at (2).

Subject prompts; mass, acceleration, force, weight,

total weight = bulk weight, saturated weight,

submerged weight = buoyant weight, hydraulic head,
hydrostatic head, pressure head.
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...and a Geobrowsger to
get Bore #ole data
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... and graphic angwers for
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e-Learning designed to develop practical skills in Ground Modelling

Your Report

When completed your report should contain all the data you
have collected, the diagrams you have drawn and the calculations
you have made when answering the questions.
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Lagworth's Logs © 2011 Does the river have a buried channel that
connects with bedrock?
Is this river tidal? If so what will this do to groundwater?
If it is what could be expected?

What influence might it have on groundwater?
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Learning Outcomes

% Basic tools
verifiable 3D model

% Logic working scientifically
conceptual model / theory
make a prediction
test the prediction
learn from the answer
adjust the concept/theory

% Presentation of a solution to others




For Further
Juformation

email us:
Admin@lapworthslogs.com

or call London, England:
44 (0)20 7736 6889




