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Foreword 

This manual illustrates standard formats for report writing, and is intended to provide:

(1)
a degree of uniformity and consistency in preparing geotechnical reports.

(2)
a systematic method to improve efficiency of report writing and reduce errors and omissions.

(3) a guide to preparing quality reports. 

(4) a report format to minimize susceptibility to litigation and to decrease liabilities both “in contract” to the client and “in negligence” to all those who will be affected by your actions.

For this course you are expected to familiarize yourself with the contents of this manual and conform to the style and methods given.

COVERING LETTER
(Bound with the report)

The message of this letter is (a) who are you working for, (b) what was found, (c) what the scope and limitations of the report are.

Client

Attention

Dear Sirs/Madam:

RE:
Geotechnical Investigation


Proposed Bulk Fuel Storage Facility


Waterloo, Ontario

Paragraph 1
“This letter accompanies our (preliminary, final) report on the above geotechnical investigation”.

Paragraph 2
“We find that the ......”  (Summary of factual findings:  be brief).

A number of alternatives for paragraph 3 are given below.

Sample
“This report has been prepared in response to your request for a preliminary investigation which would enable the most suitable types of foundations for the proposed buildings and machinery to be determined.  It does not provide a basis for detailed design and contractual specifications, for which further work is recommended, particularly in the swamp area”.

Sample
“We feel that the scope of the site work has been adequate to  .... permit you to proceed with preliminary design ....  We draw attention to the fact that construction procedures will depend upon ... the proximity of bedrock .... the quantity of seepage ... and recommend that further site investigation work be budgeted for, in order to improve the knowledge of site conditions.  We recommend that this work be done in (time frame), and we would be pleased to assist you in planning it”.

Sample
“This report has been prepared in response to your request for a detailed investigation which will serve as the basis for detailed design and preparation of specifications, and we trust that the information is adequate for this purpose.  However, the subsurface conditions can rarely be determined beyond question, and we trust that the design and specifications will recognize this”.

Closing Paragraph
“If we can be of further assistance, or if you have any questions, please contact Mr. X. or Mr. Y at your convenience”.

OR
“As stated above, this is a preliminary report.  A complete report will be submitted..... (or whatever is appropriate).

Respectfully submitted,
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1.
INTRODUCTION


-
Request

-
Location


-
Nature of investigation
-
Purpose


-
Project

-
Contents of Report

“Mohr, Coulomb and Associates Limited, acting at the request of (individual, company, purchase order, letter, date) has carried out a (geotechnical soil investigation; subsurface investigation; field reconnaissance; inspection) for a (proposed) (building; shopping centre), in (place).

The (purpose) (scope) of the work was to obtain the information on soil and groundwater conditions necessary for the design of the foundations of the proposed structure(s): obtain ...... for feasibility studies; obtain preliminary information on the subsurface conditions). 

This (interim) report has been prepared specifically and solely for the project that is described above; it contains all of our findings, (and includes recommendations for design and construction of the foundation and earth works)”.

(Note:  Stop and think when you define purpose or scope.  What you say should be as precise as possible, since this is an important statement).

When geotechnical information such as borehole logs has been given to us, and we are not able to verify the accuracy of the information, include the following:

“This report has been prepared at your request from information furnished to us by you and for the account of which we take no responsibility”.

2.
SITE AND GEOLOGY


-
Precise Location
-
General Soil Types


-
Present Use

-
General Bedrock


-
Topography


“The Proposed Bulk Fuel Storage Facility is to be located on vacant lands at the west end of Waterloo, between No. 7 Highway and Weber road.

The site is generally level, with little surface relief, sloping down from the highway to the water at a grade of about 5 degrees.  The western portion is tree covered.  The eastern portion was once farmed and the present vegetation is a mix of hay and bushes.

Previous experience in this area and geological evidence indicate that the principal overburden strata are thin layers of silty sands overlying thick beds of gravelly sand till.  Bedrock is Ordovician quartzite of the Waterloo series”.

3.
PROCEDURE


-
When


-
Sampling


-
Number of Holes

-
Insitu Tests


-
Equipment


-
Sample Handling


-
Location


-
Surveying


-
Depths

“The field work was carried out during the period ---- to ----. X test pits were put down using a 1/4 yd. backhoe. X boreholes were put down using a (diamond drill, mobile auger). Boreholes (test pits) a to c were put down near the (building); boreholes d to x were put down near the (tanks).  N cone penetration tests were performed in the building area.  The locations of the boreholes (test pits) (cone penetration tests) are shown on drawing 1, in the pocket at the back of this report.

The boreholes were performed (carried out) in (B) size casing to depths of -- to --. The soils were sampled (continuously, at close intervals, at 1.5 m intervals) using (a 50 mm OD split spoon sampler: 50 mm ID thin wall Shelby tubes, a 76 mm ID piston sampler). Bedrock was (proven) by core drilling in (BX) size. Detailed logs of the soil and bedrock encountered, and the sampling and testing carried out, are given on the Borehole Records in the Appendix.

All soil samples recovered were stored in moisture proof containers and returned (with the rock core) to our Waterloo laboratory for laboratory classification and testing.  Samples remaining after testing will be stored until (date - six months hence) at which time you will be contacted as to whether or not you would like to retain them or have them discarded.

Our personnel (or others) surveyed all borehole locations and elevations.  Elevations given are with reference to (Geodetic) datum, based on a benchmark (description, location shown on plan)”.

4.
SOIL AND BEDROCK PROFILE

“The strata encountered in the boreholes (test pits) are described in detail below, and on the Borehole (Test Pit) Records”.


(This section, together with logs and lab testing is the most critical of the report.  In it we describe all that we know about soil conditions.  It must be clear and complete, and contain only facts.  What is said here constitutes the basis for anything we say in the Discussion (Design Criteria).  It is important to realize that other geotechnical engineers may not agree with our opinions expressed in the Discussion, but they will normally allow for some difference of opinion.  However, if the soil descriptions, logs, etc. are not of good quality, they will immediately form an unfavorable impression of our technical competence.  In addition, when we ourselves have to refer back to our own reports, we have to rely on this section to pick up the threads).

Short Title of Stratum

The stratum description should be the simplest that can be used without causing confusion, but should, if possible, contain consistency/relative density, color and grain size.



Examples:
“4.1
Loose Brown Silty Sand”




“4.2
Stiff Grey Clay”


However, if there are two strata which appear on the logs as:



“Loose to compact light brown to grey silty gravelly sand with occasional cobbles”.

and



“Loose to dense greyish-brown silty sandy gravel with some cobbles”.

It becomes difficult to simplify these descriptions without having the descriptions converge.  In these cases it is best to simply say:






“Sand”






“Gravel”


N.B.
(1)
The strata descriptions used herein should be used on the 





stratigraphy drawing, without change.




(2)
Strata should not be described by location, e.g., “Upper Till” and 





“Lower Till”.  These words might find a use in the Discussion,





but not here.

The title is followed by the following paragraphs which are given here in a check list form.  Usually, the topsoil get only a short treatment and does not follow this form.


Paragraph 1:
Occurrence of stratum:






- vertical






- horizontal






Visual description






- color






- mottling or variegation






- organic matter






- grain size






- grain shape






- layering






- fissures


Paragraph 1:
Tactile description for cohesive soils:






- consistency






- plasticity






- soapy






- tough






- brittle






- friable






Generic name:






- till






- alluvium






- etc.


Paragraph II:
Laboratory tests that supplement the classification given in






Paragraph I.






- grain size:
number








percentages, ranges








and averages






- Atterberg limits:
number









liquid limit and plastic









limit; ranges and averages






- water contents






- reference to figures






- confirming statement regarding classification






(“therefore the soil may be classified as a silty sand with






some gravel” or “an inorganic clay of low plasticity”)


Paragraph III:
Evidence of density (non-cohesive soils)







- N values:
number








range








average/variation with depth






- cone penetration test values






- density measurements (direct)






- relative density






Evidence of consistency (cohesive soils)






- vane tests






- unconfined compression tests






- pocket penetrometer tests

(use of N-values only as a last resort)


Paragraph IV:
Field permeability tests


Paragraph V:
Advanced laboratory testing






- consolidation






- triaxial






- CBR






- relative density






- permeability

number of each; summarized results, reference to figures.


Paragraph VI:
List of soil properties for use in design:






- density






- effective cohesion






- effective angle of friction






- undrained shear strength






- Compression index






- Coefficient of earth pressure






- etc.


Short Title of Bedrock Stratum

(see above for soil stratum)


Paragraph I:
Occurance:






- vertical






- horizontal






Visual description of intact rock






- color






- mottling, variegation, banding






- grain size






- hardness






generic classification:  igneous, metamorphic,






sedimentary


Paragraph II:
Visual description of joints






- spacing






- width






- condition of joint surfaces






- type of infilling






- dip






- generic relation:  bedding plane, cleavage


Paragraph III
- Laboratory Tests and/or field tests






- strength






- porosity/density






- pressuremeter






- packer

5.
GROUNDWATER CONDITIONS


-
period of observation and nature of weather


-
type of observation, i.e.
water level in casing or sandpipe, piezometer


-
wash boring or dry auger


-
summarized water table position


-
special conditions, i.e. artesian pressures, tidal effects


-
possibility of seasonably higher groundwater or a particular precipitation 



event.

6.
DESIGN AND CONSTRUCTION CRITERIA


Paragraph I

Clear statement of your understanding of the proposed






structure.






-  Type of building






-  Framing and general arrangement






-  Column and floor loads






-  Basements






-  Position relative to existing grades






-  Future extensions

It may also be worth noting certain points that you do not know. For instance, precise location and layout may not be determined, and this will influence your discussion.


Paragraph II
Summary statement of the soil and groundwater conditions.






If the site is very simple, this may not be necessary.  If the 






site is complex, this may be unwise.


Succeeding Paragraphs

The paragraphs that follow depend on the nature of the proposed structure.

When the key part of the problem is what kind of foundations or earth structures would be best, the discussion on design features comes first, followed by discussion of construction procedures.

When dealing with large engineering fill projects, or when there is substantial soft soil, peat, etc. to be removed, so that site preparation becomes the key part of the discussion, then this comes first, followed by design features such as footing dimensions and predicted settlements.


Spread Footings





Identify the bearing stratum, and give:






-  Net allowable bearing pressure and Factor of Safety






-  Size and depth qualifications






-  Predicted settlement






-  Undisturbed soil requirement, or, alternatively soil






   preparation by compaction, backfill, etc.






-  Frost protection during winter construction






-  Supervision and/or instrumentation


Slabs on Grade





-  Allowable bearing pressure






-   Predicted settlement






-  Undisturbed ground requirement






-  Surface preparation of insitu material






-  Specification for engineered fill and base course






-  Supervision and/or instrumentation






-  Winter construction special requirements (to be included






    even in reports written in the summer time).


Retaining Walls




Degree of fixity at top of wall, governing mobilization of 





ka or ko.





ka




ko




Type of backfill





Type of compaction





-  When backfill supports floors





-  When backfill supports nothing structural


Basements and Below Ground Structures





Waterproofing






Drainage







- End bearing







- Friction







- End bearing and friction







- Negative skin friction

Discuss pile types briefly and without indicating too much preference, yet, under general groupings:







-  Driven displacement (precast concrete, pipe, timber)







-  Driven non-displacement (H)







-  Bored, cast-in-place, with or without shell







-  Expanded base (“Franki”)

Give typical dimensions and corresponding approximate pile capacities.






If there is absolutely no doubt, recommend the best pile.  






Otherwise, remember that there are some matters regarding






pile type selection which are outside our terms of reference.






Pile Load Test Recommendation.






Identify installation problems:







-  Boulders and plumb and alignment







-  Boulders and erratic refusal depths







-  Dense granular soils requiring jetting







-  Heave and re-driving in clay soils

If necessary, discuss pile hammer selection. However, there are good reasons for not making specific recommendations.


Rafts





See “Spread Footings” for general form.


Oil Tanks





See “Slabs on Grade”, and add discussion on ring beam design.


Slopes & Embankments

The analysis of an existing slope, or a slope failure, is normally the subject of a separate report, and follows a format of its own.


For the minor slope considerations we normally encounter, the following should be dealt with.






-  Safe slope inclination, and berms or steps






-  Proximity of structures to top of slope






-  Groundwater control






-  Surface stability against erosion and frost






-  Settlement (of embankments)


Monitoring of Performance






-  Settlement plates and hubs






-  Slope indicators






-  Alignment stakes






-  Piezometers






-  Field density tests


Construction

(In the preceding sections some comments should be made concerning procedures and/or materials because there is a very close connection between the design values given and the procedures or materials.


In addition, there is often a requirement to comment quite extensively on procedures and materials, where these matters may govern construction feasibility and economics.  This is an area in which the site investigation may be deficient.  Very often at the outset of a job we are pinched for funds and often our main goal is to just assist the designer, whose view is often narrow, in the conceptual aspects of the work - i.e. should they use piles or spread footings.  As a result, many questions are not addressed, in most cases. 


It may be necessary to call for more site work, or to make a very deliberate exclusion statement.


Topics to be addressed include, but are not limited to:






-  Influence of rock proximity in cuts






-  Cutting site to grade and care of stockpiles






-  Preparation of natural ground prior to filling






-  Handling of surface water






-  Handling of subsurface water






-  Winter conditions (or foul weather conditions)






-  Site material for use as engineered fill, and/or general fill






-  Backfilling adjacent to structures





-  Excavation and backfilling of service trenches, etc., adjacent 





    to footings, or below grade slabs, etc.






-  Blasting






-  Specifications for fills, filters, drainage blankets, etc.






-  Effect of pile driving on adjacent structures

7.
SUMMARY


A series of one sentence statements beginning with:




1.  Summary statement of soil conditions




2.  Summary statement of groundwater conditions


These two statements are followed by the recommendations, listed as numbered sentences, and referred as necessary to the “Design and Construction Criteria” section.


The recommendations are followed by observations and suggestions, which do not have the force of the recommendations.  Only the most important should be included in this section.


Closing Paragraphs

“The recommendations made in this report are in accordance with our present understanding of your project.  We request that we be permitted to review our recommendations when your drawings and specifications are complete.


“A soils investigation is a limited sampling of a site.  Should any conditions at the site be encountered which differ from those at the test locations, we require that we be notified immediately in order to permit reassessment of our recommendations”.


Respectfully submitted,


MOHR-COULOMB & ASSOCIATES LTD.

Signature

Typed name

Department of


Civil Engineering
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