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SOME RECOMMENDATIONS FOR IMPROVING THE CURRENT REGULATORY
REQUIREMENTS FOR LARGE-SCALE TOPOGRAPHICAL SURVEYING

Kon  oicoinovik  eHOypywmyx — masxcpwliilba — KOPCOMKOHOOU, MypaK KypyieaH
AUMaKmapOblHupy Macumaodoazvl monozpagusaiblk macMaiapblih #acoo00 MmaxeoMempukaibik
mapmyyiapovl nAuoaianyy mMakcamka viaatvik. bupox anapowvl scoenee canean nopmanap 30 dcoln
Mypoa uwimenun uwlKKaw odicana owioHoon yiam 307 meodorummep KOAOOHYIam, ai 3mu
apaneikmap 601Co HCUNMEH HCACAN2AH YeH ONYOLYYMOp JHCana OO0N0Mm Opocyy YeH O14O2yumeop
(pynemka) menen uenenem. Yuyea OQUIAHBIUMYY A3bIPKbL  KOJLOOHYIVI  IHCAMKAH  YCYAOY
OPKYHOOMYY MAaKCcamulHOa OUp Kamap meopusiblK HCAHA OIKCHEPUMEHMMUK U3UI00070pOY
aHcypey3yy 3apuinoviebl myynam. Ouiony meHen Kamap 21e d1eKmpoHOVK NPUOOpiopoy naodaiamyy
MeHeH upu macumabdoazbl MonocpaguAlbLIK Mapmyyiapobvl HCYpey320H002y MAKMbIK MeHeH
HOpMa2a bLIaublK Yemmeonopoy He2u3000 maiankd bliaublx.

Aukwly co30ep: upu macuamobadazel mMonocpaQuaIblK Kapma, 2e00e3UsIbIK O1406J1op,
9NEKMPOHOYK maxeomemp, mMaKkmviK, HOPMAIAP HCAHA Ipexceep.

Mnoconemnuii - npouzeoOCmeeHHbIll  ONbIM  NOKA3AL,  YMO  OAs  NpOuU3800Cmed
KPYNHOMACUWMAOHBIX  MON0ZPAPUUECKUX CHEMOK 3ACMPOEHHBIX Meppumopuil.  yenecooopasHo
UCNONb308aHUSL maxeomempuieckux cbémox. OOHAKO HOpMbl, peclameHmupyowue eé, Obliu
paspabomanst 30 1em HA3a0, UCX001 U3 Mo2o, ymo 01s pabomei Oyoym npumensmocsa 30
MeoooIUumyl, A PACCMOSHUAL USMEPAMbCA NPU NOMOWU HUMAHO20 OdIbHOMepd U CHMATbHOU
pyremxu. Ilosmomy OHU He YUUmMbIBArOmM MHOSUX BO3MOICHOCHIEL COBPEMEHHbIX NpUbOpos u
MemoOuK. B c653uU ¢ 8bIUEUNTONCEHHBIMU BO3HUKAEM HEeO0OX0OUMOCHb NPOBeOeHUs HEKOMOpbIX
meopemuiecKux U dKCNepUMEeHMATbHbIX UCCTe008AHUN Ol COBEPUIEHCNBOBAHUSL CYUjecmayoujell
MemoouKu, O0OOCHOBAHUS MOYHOCMU U HOPMAMUBHLIX OONYCKO8 CbEeMOUYHO20 000CHO8AHUS
KPYNHOMACUWMAOHBIX MONOPAPUUECKUX CHEMOK € UCNONb308AHUEM INEKMPOHHBIX NPUOOPOS.

Kniwouesvle cnoea: «xpynHomacumabHas monocpaguueckas CcvEMKA, 2e00e3uUyecKast
UBMEPeHUsl, JIeKMPOHHBLIL MAXeomMemp, MOYHOCHIb, HOPMbL U NPAGUILA.

A long period experience determined that for large-scale topographic surveying built-up
areas would be best to use the tacheometrical surveying. However, the rules governing it were
developed 30 years ago, based on the fact that, the work will be used 30" theodolites, and the
distance measured by the EDM textile and steel tape. Therefore, they do not take into account the
many possibilities of modern instruments and techniques.

In connection with the above, there is a need for some of the theoretical and experimental
research for the improvement of existing methods, substantiate the accuracy and regulatory
tolerances surveying justify large-scale topographic surveys using electronic devices.
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Introduction

Practical experience has shown that, it is advisable to use of tacheometric surveying for the
large-scale topographic production of built-up areas.

It should be noted that, indicators which are given in the regulatory and technical
documentation /2, 3/, are designed for the use of traditional optical surveying instruments and does
not take into account the capabilities of modern geodetic instruments, namely: methods and
measurement accuracy of production, as well as computer processing of measurement results. For
example, modern devices has the ability to quickly and accurately producing angular, linear and
altitude measurements, as well as their lower cost process results using software.

Main part

Over the past 15 years in topographic and geodetic sphere, there is are extensive use of
modern surveying instruments including total stations to significantly improve the quality, accuracy
and performance instead of traditional one in Uzbekistan. At the same, there is no one scientific-
proved technique and conduction of accuracy of large-scale topographic surveys using modern
instruments for our conditions. In addition, tolerances on the parameters of set datum creation and
production of surveying are the same that have been taken for traditional methods and instruments.
In connection with the above, there is a need for some of the theoretical and experimental research
for the improvement of existing methods, substantiate the accuracy and regulatory tolerances
surveying justify large-scale topographic surveys using electronic devices.

Studying of content of developed in our recent papers /2/ have shown that, listed technical
standards and indicators mostly duplicate the source /1/. It should be stated that, the methodology,
tools and precision currently performed topographic and geodetic works shall be governed by these
sources, although they are performed with modern appliances throughout.

The huge technological improvement over the last decades has led not only to the
development of new instrumentation and data processing technology, obtained by means of these
devices, but, what is more important - to increase the accuracy of measurements made by them.

A fundamentally new geodetic instruments and methods of geodetic measurements, such as
GPS and 3D laser scanners geodetic receivers, which are actively used in large-scale topographic
survey were made. Since these devices have appeared later than the introduction of the manual
operation /1/, the rules and methods for working with these instruments are not reflected in it.

It is also important that modern instruments such as total stations and laser digital levels are
not only more precisely its founders, but largely immune from error removing samples observer.

Currently, manufacturers of surveying equipment, as well as a number of independent
developers offer software for processing the results of measurements made by these devices.
Typically, these programs allow you to perform calculations to control the presence of gross and
systematic measurement errors, which increases their accuracy and reliability.

Below we consider the analysis of some of the provisions of the Regulations /2/ on
topographic surveying on a scale of 1: 5000, 1: 2000, 1: 1000 and 1: 500.

1. In section 21, it is written that, "in exceptional cases, topographic survey may be carried
out only on the survey justification, if in the area or near at a distance of 5 km there are no points
the state geodetic network."

Today, while using of geodetic GPS receiver in a differential mode, you can get coordinates
of points with high accuracy at a distance of 20 km and more. Obviously, this requirement becomes
meaningless.

In section 427 for the scale of 1:500 and section height of 0,5 m maximum distance from the
unit to the rack for surveying solid contour point may be 60 m.



To be calculated the maximum distance between the device and a contour point of capture in
the scale of 1:500 with Total Station (Trimble M3).

______ i Assume that the pickets 1 and 2 (see. Fig.) survey
produced an average total station precision points surveying

_— ! Y~
A justification for which g =5 mm, mg =5,m, =5

According to the drawings can be written:

B
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mr.p.l,Z = mr.p.A,B + mr.p.A,l + mB.n.B,Z (1)

where m,, - mean square error of the relative position of p’oints land2; 4 and B; A and 1; B
and 2.

Takilng in general the principle of equal influence of errors, ., o | =, , g, = M;c ;
m = m

_ , from the formula (1), obtained
r.p.A,B
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From (2), there are errors in determining the position of the planned picket points for the mean
square

r.p.1,2

mr.p.l,2

m. = 3
pic \/2975 . ( )
Taking into account section 16.1 Regulations for the surveying of scale 1:500 in urban areas
and industrial sites will be: the mean square error in the mutual position on the plan for the
coordinated points and permanent buildings corners (constructions) located from one another at a
distance up to 50 m, should not exceed 0,4 mm :3-500 = 67mm. In this case accuracy of the
mutual position of the planned permanent buildings and structures of the corners (3) is 45 mm.
To determine the accuracy of the plan point position picket way of polar coordinates have

2 2 b 2
—-5 . 4)
my =mg+
It can be written p
p
S B— mpic _mS (5)
mg

Substituting in (5) values, m; =45 mm, mg = 5 mm, my = 5" we obtain the

maximum distance from the unit to the contour point S§=1845 m.

Next step is calculating the allowable distance to picket point at altitude capture, believing
that high-altitude survey is conducted as an electronic total station with the measurement at each
point of the vertical angle v with an accuracy of (mv =5 ) .

According to the formula (1), gan be Wr%tten:
My, =M, g+ 2m, pic . (6)

If the height of the surveying justification points defines the technical leveling, as required by the
Regulation [2], the accuracy will be

(2



1
Ah=50{L =50,/0,2 =224 mm; m, ., =§Ah =7,5mm,

In section 459 Regulations states that the difference between the heights of the points
obtained from different stations, shall not exceed 20 mm. Then the mean square error in
determining the excess between the points 1 and 2 (see. Fig.), The height of which is determined
from the stations A and B will be equal to

m, ., =(20mm-1,25)/2=12,5 mm

The mean square error of exceeding defined as the difference between the set point marks
base and rally can get from

m —-m
m, pic = ! IA?E LM 7,1mm (7)
2

According to the formula h=_S8sInvV mean square error in determining the excess of the

solution of a right triangle is [4], )
. m,
m* = (sinv ) -m* +(Scosv )’ - " (8)
h pic S -
2.

0 p

For urban areas taking V = 2 with the known value of errors in determining the height of

the picket points m,, . for finding the maximum distance to it from the formula (8) can be written:

[ m: . ] 1
2‘ hPie _sin’y |p2
5| g | )
§ A /
COSV - m,
In mg =5 mm,V =2° from (9), can be obtained S =293 m.

Conclusion

Obviously, the need to rethink the current provisions and requirements for topographical
surveying regulations, in accordance with the requirements of the time.

Based on the results obtained by the above calculation, and taking into account that today's
devices not only allow more accurate measurement of distances and angles, but more importantly -
remember the measurement results in the internal memory electronic devices (and it is precisely at
the stage of removing the reference and record the measurement results in field journal comes the
largest number of gross errors), the maximum distance from the device to the station, you can offer

up to 300 m.
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