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by RONALD W. ROBERTSON

For the unrnrtralted subsrdence is the
distortion by settling of small areas of the
earth’s sBrface due to artrfrcra\l
movement helow the surface — a small
area berng boroxrmatel one mile
(ﬂuare and _ artificial movement bern%
|mar|I mining, although excavatron
rnto sat ayers rstorage are beginning
to gay a large part in"subsidence sur-

| would say that maost sybsidence is
determrned by engineering-oriented
Personne or Eeologrsts ¥et nevertheless
he field work is Basic Tield surveyrng
therefore requiring experienced strvey
personnel.

oS e
u | It
of?rerght ditferentiation. J

“Ground Control” in most surveyrng
work usuaII pertains to the type an
location. of monumentation thaf Is used
for horrzon al and vertical control, for
u] pro ects as  construction,
D otogram etry etc.

However, “ground control”  ter-
mrnolo?y i subsidence surveys is the
amount” of subsidence, or ~ settling,
allowable at a particular Tocation,

| would insert here for interest only
that  responsibility for any. damage t0
dgornrng ruropertres IS obviously Up to

, company, etc., who was

responsrble for the " underground ex-
cavation. However, I%t us sugpo%e that
excavation was finished and’ the ex-
cavating comp aBZ a/vas dishanded man%/
ears lor to sut evr\rlche oct%urrr)n on a
a ornrn roper at then
rd ogtpt art tht cornmon thla\tN ”of
subjacent support™  exists in e
parﬂy causrngppthe damage 1 strﬁl held
responsible, but obviously it appears that
this would be extremely Hard to prove.

Now back to the surveying aspect.

The magnityde of settling at the
surface 1S reIated to the "~ physical
ertres of the surrounding geological
erra that is to say, that clay may
settIe more than rock,

What is the object of all this?
It should now be clear that the object

of “ground control™ Is to protect ad-
joining properties, buildings within the
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property, etc. Iwould imagine wrth the
environ entfrl controls resem/ eriqorn
on, that loca rt;overnmenswr takin
a closer look af subsidence

As | mentioned earlier we are con-
cerned with surface settlrn% hut this does
not necess%rrly mean that only elevations
are to be ontained.

In. outlying lands only elevations are
required. "However, botti elevations and
hotizontal drmensbons are requrre In
Instances where buildings are located
over or near, a R]ssrble settling area
The "harizontal dimensions are dsed to
determine the stress and strain of the
?dgets of settlement to predict building
ractures.

The surface zone %hould be that area
of land at 45° from the edge and hottom
of the subsurface excavation. For
example; If the bottom of an excavation
IS at a depth of 2000" and 15 100'wide,
then the area that should be covered by a
subsid enc% survey would be 4100""in
width on the surface.

In outlyrng lands vertical control
monuments can be spaced 500" apart
with two or more benchmarks outside the
surface zone. If there Is a suspjcion of
suhsidence In a certain area then in-
frllrng of monuments should be sgaced
hetween the 500° monuments at Intervals
sufficient to determing the limits of
subsrdence In the vicinity of buildings or
?t er str&rctures monaments ?uffrcrent
or subsr ence “ground control” are to
he established.

From %rscussrons with others it Wou]d
appear that It a_change occurs on t
ground surface oferther a grade 2'VI00'

on the side slopes or at a rate of

Ver /100{ge§r then a danq1 rof sub
sidence |¢ading to a “sink nole” could
occur, A “sink hole ™ 15 the sudden
creation by under%round activity of a
depression” noticeable to the eye, . for
exam(ble a depression 400' square \ wrth a

In the centre. Rumor has it that
“sink holes have occurred but were
raprdlx back- frIIed with earth material so
that the public would not be aware of
thelr occurrence.

Backtracking a hit to the field
eratron [ would point out that all the
control  monuments must be useq as
turnrr(rjg points. No_intermediate sights
shoul be used on the monuments. This
I to preclude the cropping up ofan error

on the monument. All elevations from

and to benchmarks should be closed
wrthrn plus or minus 0.017 of the square
rogt of M, with M being the distance in
miles between control monuments and
the benchmark(s).

Horizontal measurements, if used to
determine grade on outlying areas, need
only be within v.\" However, they must
be ‘of the first order {o determing stress
and strain points in the vicinity of
structures.

Vertrcal control monuments need only
be surface type, such as concrete
monuments 6' |n diameter by 4 IonP
with the top 1 above ground leve
Bedrock monuments are” not usually
re%urred Ince they are expensive, and it
Is contended, that'if they are in fact lying
on top of a subsurface. boulder or’un-
staple’ rock, their efficiency cannot be
relied upon as the subsurface excavation
could disturh them.

From recorded resylts it appears that
ong year Is required Defore the
monuments can be depended upon to
give consistent results he first readings
need only be recorded. Within Sk
months a second set of readrn?s should
be obtained which could be out as much
& v Inches from the first set. At the
end of one ¥ear and each six-month
period thereatter, readings should be
obtained that will give consistent results.

The reason for no relignce being given
to the readrnds for the Tirst year 15 that
exPerrence tells us that the monuments
will move dug to drsturbrn% the sorI 0] set
the monuments frost up eava
drsturbance 0y heavy e%urpment If the
soil 1 a plastiC type of soil such as clay,
efc. |n other words, It takes about one
year for the monuments to settle down.

No surv %crew should tr)( to mterpret
the results ut should merely give tq the
client the resulhs In a prescr ined form
such as a graph, table, etc. Also, the
SUrvey crew sh? uld not know heforehand
the existing elevation data. This Is o
%X?bdr any psychological errors that could

To reiterate — an ordinary field survey
Crew. gan perform all the operations for a
subsidence survey In outlying areas, with
a more exPerrenced cfew” and more
precise equipment needed for precise
elevations at structure areas.

(Emplm©onte of tje Reason



