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ABSTRACT: A picture is worth a thousand words. Graphic presentation of information obtained from soil
investigations is an effedive way to give good pesentation of subsoil conditions. A software* coded in AutoL|SP
language working on AutoCAD platform was developed for this purpose. The software plots results of boreholes,
cone penetration test (CPT or CPTu), Madkintosh or JKR probing test and trial pits into AutoCAD drawings.
Laboratory results such as Atterberg’'s limits, moisture mntent, field test results sich as N values, vane shea
strengths can be presented along borehole logs. The information in the data files can be processed by a separate
computer spreadshed programme to creae useful plots such as N versus depth, Atterberg’s limits versus depth etc.

The software is avery handy toal for geotechnicd engineas.
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INTRODUCTION

Presenting information from soil investigation into
graphics was not an eay task in the ealier yeas when
personal computers were not so powerful and common.
They were usualy drawn manually in a painstaking
manner. There would be numerous rubs-and-scratches on
the tradng paper whenever amendments were required.

As a fresh enginea working in a geotechnical consulting
firm in Taipei, the first author developed a simple
software to ease the technicians' and draughtsmen's work
load who were involved in never ending draughting
chores for graphic presentation of soil profiles. They
usualy were annoyed when an enginee approached them
for amendments or changes after the second time.

AutoCAD was the obvious choice since the first author
had developed an user interfaceusing AutoCAD (Version
2.x badk then) for a dope stability analysis programme
UTEXAS2 (currently, the latest version is UTEXASA),
under the guidance of Prof. Stephen G. Wright during his
graduate study at the University of Texas at Austin. A lot
of interest in AutoCAD was ingtill ed to the aithor by its
power. With the use of simple programmes written in
AutoLISP, the programming language in AutoCAD,
complex graphic could be produced within seconds by a
few keystrokes.

For ease of reading, AutoCAD commands and drawing
file names are expresed in ITALICS while functions
avail able in the software aein CAPITAL letters.
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STRUCTURE OF PROFILE

The Software is formed of a main programme,
ACAD.LSP and a number of AutoLISP sub-
programmes. The main programme will be
automaticaly loaded when AutoCAD is executed.
The sub-programmes will be loaded only when
needed. All AutoLISP programmes cary a file
extension LSP.

Programming in AutoLISP is rather smple &
illustrated in the example programme that plots a
circleinside asquare & $own in Figure 1.

Drawing entities frequently used are stored under
various drawing files with extension DWG. An
example is the box symbadl representing the N value.
Since AutoCAD do not have a @mmand that draws a
box, the symbal is first creaed and saved under the
file name BOX.DWG. A box symbd can then be
inserted using AutoCAD INSERT command ead
time when an N value is plotted. This makes
programming simple and neat.

There ae only a handful of functions provided by the
software. The purpases of the functions are tabulated
inTable 1.

DATA FILES

Data ae stored in text files. The information of eadt
exploratory hole is gored in a data fil e of its own. All
data file names ould be recognised by DOS, i.e.
maximum of eight charaders with or without a three-
charader extension. For convenience, a data file
usualy caries the name of the borehole such as BH1,
ABH12A, BHS3-21, CPTU-1, MP-1. Information



that can be presented by the software ae givenin Table 2.
The data formats do no comply with AGS format as the
latter was not formulated when the software was
developed.

(defundtr (ang) ; thissubfunction convert degree to radian
(* pi (/ ang 180.0))
)

,(defun c:box1 ()
(setg p1(getpoint "\nPlease enter the lower left paint: ")
p2 (getpoint p1 "\nDrag the length of side and angle: ")

)

(setq len (distancepl p2)
theta (angle p1 p2)

)

(setq p3(polar p2 (+ theta (dtr 90)) len)
p4 (polar p3 (+ theta (dtr 180)) len)

; calculate the length 'len'
; calculate the angle 'theta’

(command "line" p1 p2 8 p4 "c") ; draw the square

(setg pcenter (interspl @B p2 p4); findthe drclectr. pt.
(command "circle" pcenter (/ len 2));draw the drcle
(redraw) ; tidy up screen

) ; end

p4 p3

N
N

pl p2

Figure 1. An example AutoLISP programme that plots a
circleinside asquare

GRAPHIC FORMATS

A few example drawings are presented. Figure 2
demonstrate the various information of exploratory holes
that can be presented by the software. Figure 4 is an
example presentation of subsoil i nformation for a projed.
K.K. Chan (1990 has done asimilar work however the
computer language used is not mentioned.

DATA EXTRACTION FOR ENGINEERING PLOTS

Information stored in the borehole data files can be
converted into useful engineaing plots in addition to the
graphic drawings described above. Thisis done througha
Microsoft Excd workbodk (or any sprealshed programs
enabling chart credion, data processng and maao
recording) that has been fitted with a maao and various

chart templates. By running the macao, the
spreadshed imports borehole data files, extrads the
relevant data, filters and pastes the extraded data into
a table shed to become data of the charts. Figure 5
shows the workbodk containing a table shee (adive
worksheet) and various chart sheds (inadive),
wheress Figure 6 shows me samples of the
available plots in the workbodk. Engineaing plots
can be aeaed with a minimum effort and time with
the use of the spreadshed programme once borehole
datafiles are available.

CONCLUSION

The software enables geotedhnicd enginees with
minimum draughting training to present subsoil
infformation in a highly professona manner.
Engineeing plots can be generated in a highly
effective manner using the spreadshed programmes
to processthe datafil es.
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Table 1: Description of functions

Function Purpose
FILE Plots the data stored on adatafile
BATCH | Plotsinformation of a series of exploratory holes by reading a fil e which contains the names of data
filesthat store the respedive exploratory hole information.
If you know AutoCAD well, this function can be replaced by the SCRIPT command. An example is
givenin Figure 3.
It sets drawing scde. The width of the borehole log and font sizes is determined based on the
drawing scde set before plotting of borehole information. The borehole log becomes ‘fat' using a
larger scde and become ‘thin' with a small er scde. The default scdeis 1:600. Thisis best for 1:600
OSCALE | output. Drawing scde ca be ajusted for other output scale. The dfeds of different drawing scdes
areill ustrated below:
ABH-2
RL.2.74M
=N |
8
E=A R
: 53 53
0164 0164
o257 oes7
3" END S 7
0 I =RQDC%>100 8 ?;Sgg{)\]) 150%
SCALE :1:300 SCALE : 1:600 SCALE :1:900
FREEZE | Allows hiding of information of spedfic exploratory hole when so desired. The information can be
SHOW made regppeaed using function SHOW
AXES Draws elevation axes on a soil profile. Options include LHS or RHS or both axes. Horizontal grid
lines can be alded.
LEGEND | Draws il type legends.
Table 2: Information that can be presented by the software
Exploratory Hole Information

- soil/rock types,

- Instead of plotting soil types, grain size distribution can be plotted based on
percentages of gravel, sand, silt and clay reported by sieve analysis’/hydrometer
test results.

- Groundwater tables, multiple levels can be indicaed.

Borehole, BH - SPT-N, for N>50, the value is extrapolated based on penetration.

- vane shea pe& and remoulded strengths,

- Atterberg'slimits,

- Rock quality designation (RQD) and Q values.

- Remarks can be labelled aong the borehole log. This is useful to present
information such as ¢, f values and ather test results, important notes such as3o0ss
of drilli ng fluid®, @ecay woocP, dcavity®, etc

Piezocone - Tipresistance qc

Penetration Tet, - Friction, fs

CPTu - Porewater presare, u
- Hydrostatic pressure

Macdkintosh/

JKR Probing Tes, blow count

MP
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Figure 2: Various information of exploratory holes that can be presented by the software. In (a2) borehole
log is represented by grain size distribution. A set of MP results are presented in (b) while (c) presents
results of a piezocone test.
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05=SPT-N 50
0 1=R@DC%>100

FILE
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FILE
BH2
20
FILE
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Figure 3: An example AutoLISP script file that draws a slope profile using LINE command and plot the results of
few boreholes using FILE function

053
08=SPT-N 50
0 1=RQDC%>100
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An example subsoil profile for a projed. Hatchi

Figure 4



Figure 5: The spreadshed programmed to extrad information from borehole data file for engineeing plots

Figure 6: Samples of some of the plots generated by the spreadsheet




