PHOTOGRAMMETRIC MEASUREMENT OF DEFORMATICNS OF
THE INDUSTRIAL HALILS -

Bujakiewicz Alekssndra Pa.D, D.Sc, Eng.
Msjde Andrzej Ph.D, D.Sc, Eng.
Przgdka Zbigniew M.Sc, Eng.
Institute for Photogrammetry and Cartography,War-
saw Technical University
Institute of Road Construction,
Technical University of Silesia
Poland
Commission V/4
1. Introduction
4 number of physical forces acting on the construction  of

‘industrial hslls necessitate checking their respective geo=-

metries, The most important of these forces are:

- weight of snow, dust and of the comstruction itself,

- load and vibration of the operating machinery,

- Phermic changes,

411 of the above-mentioned factors might tend to increase as
8 result of mining exploitation., Parameters determined by
the surveyor comprise:

- subsiding of pillars,

-~ leaning of support Pilllars and respective changes,

-~ deviations of roeof trusses from standard shape and Their
deformstions,

~ width changes in expsnsion j ints, fissures and the 1like.
Traditional surveying methods for solving the tasks referre

G0 sbove secem to be the only apprepriate cnes, Cases however
exlst when, for instsnce, with a particular hall ceing over-
crowded with machine units, and consequently with no place
in it stable enough to instzll a theodolite, or nc time for
traditional messurements to be verformed, photogrammetry T -
Ccves o be indispensable. It is of course impessivple for the
Phctogrammetry to measurs subsiding of plllsrs, but Qther
Casks mentioned are capable of oeing sclved. This paper pre-
sents remarks concerned with methods that could rossibly be
used I1n solving the problem concerned,

2. Roof Truss nt.
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scnable to measure the buckling rather than some scores-times
smaller length difference.

2e1es Three-dimensional Measurement
When the type or direction of deformation cannot Passibly be
envisaged, spatial measurement is required. The best manner
in which to execute the photographs is fairly similar to that
of aerial photography. A single strip of strictly vertical
Photographs with an appropriate forward cverlap is the most
convenient. A wide-angle camera is generally needed for the
purpose, because of the width-weight ratic of the hall. The
single-model method /analytical or analogous/ is the most co-
nvenient one cn account of targeted points lacking. Only when
a stereoscopic transfer of points is executed, can any of the
triangulation methods be used; this is however very difficult
to perform in the case of steel constructions. Since on the
simgle model, several rcof trusses are measured, the coordin-
_8%e system is not suited to a particular rocf truss. The coo-
rdinates of every particular roof truss must therefore be tr-
ansformed to a reference system determined /defined/ by its
support points. The coordinates themselves will then describe
the roof truss shape /see,Fig.E/ « To determine the shape de-
viations ~ the nominal /i.e. designed/ coordinates must be
taken into account.
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In the case when deformstions are required, difference betwe=

en the results of the initial and Present measurement must be
taken into account. ‘

The method described has been employed in the messurement of
about one hundred roof trusses [4] . These were 15 and 24 met-
res long. The scale of photographs made with the UMK 10/1318
camera was 1:150 and 1:180, respectively. For model measurem-'
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ents an A-8 stereoplotter was used. RUS estimated by double
Dessurement of a number of photographs wasT3 ¢« X4 mm /t20 -+
50 um/, Graphicsl form of results Presentaticn 1is shown in
Fig.3.
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=.2, The vertical deformation of the roof trusses
When the sole deformstions expected are vertical, conside-
r&bly simpler and more direct procedure can be emploved.This
applies the time-psrzllax method on s single photograph., In
this case strictly horizontsl pictures with the camers% sxis
ng the vertica; Plane of symmebtry of the hall, sh-
e. The cameras stetion should be situsted on an
ad avelling crane. The closer to the x-sxis imsgesaf
reof usses are, the less the influence of their actual
pPe on results is. 4s for time-parallsx measurenent
px-mevement is preferable, rocf truss images should be DaArg -
llel 50 the y-asxis. Residual deviations from the pesition
menticned can be eliminated by similarity transformation.The
Time-parallaxes measured should obvicusly be multiplied by
the scale factor. The image scale of the furthermost rocf
frusses measured should suit the accurscy required,
5. Messurements of Fissure Propagation
The method discussed can be used for messuring asll kinds of
fissures, such as expsnsion Joints, wall chinks, slizht sps-
Ce between independent construction elements and similer Si-
nce a flssure of very small width is measured, & high accur-
acy /0,01 = 0,1 mn/ 1is Tequired in only one directiocn /perp-
endiculasr to the fissure image/.
Since large-scaled photegraphs /1:1 - 1:10/ are necessary,
long-focus nonmetric camerss are ta be employed,
The method in guestion is bssed on the projective transform-
ation of the single straight line. This line is determined
0y placing a ruler perpendicular to the Tissure direction.
Mhen a wall-sngle fissure is considered, rulers must be pla-
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ced on both adjacent walls.

If the fissure increases or decreases in width along the wsll,
a8 single time-stereogram will suffice, but when the direction
of fissure variation is urnknown, space-time stereograms, with
their base perpendicular to the fissure direction, mst be ta-
ken /see Fig.4/. Time-parallaxes must be measured by px, and
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Figure &

if the number of width measurements is more than one, the pic=
tures must be recriented. When the fissure increases in width
along the wall, the procedure performed is as follows :
- the coordinates and time parallax px of at leasst four refer-
ence points /of ruler/ and both sideedges of the chink must be
Tecorded,
- the x coordinates of the present picture were superpcsed on-
to the reference picture, and subsequently both of them  were
superposed onte the ruler,
- the substraction of present from reference x-coordinates of
the point opposite to the rulers side ¢f the fissure represe-
nts the sctual increase in the fissure$S width. When the direc-
tion of widbth increase is unknown, the whole of the foregoing
Procedure must also be executed. With the natural vslues of
the components of time-parallaxes along the ruler /cor rulers,
for wall-angle fissure/ known, their real values consequent on
Plane intersection /see Fig.4/ can be calculated.
The formula fcg the wall fissure is: '
1 2 1

Y I (AX -AX
AYJG - ( ~ -_-E) (’1)

x! 1 - x% v

x' 2ozl -1 P'ak] ,
AX'C = --,T--—z —————— ,T -------- =AKt + —';] AY'C

X I - X2 Y p4
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