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1. GENERAL DATA

1.1 Basis for the drafting of the project

The project considered Detailed design for
reconstruction of existing municipal road KRZ2212
(Zvanarka - Skalak) from km 0+000 to km 2+105.

The purpose of the project is to recover and improve
the asphalt pavement and part of the road body in
order to provide conditions for safe traffic and good
dewatering of the road in the section under
consideration.

1.2 Location and features of the project

The road, subject to reconstruction, is located in the
eastern “Rodopi” mountain, east of Zvanarka village
and west of Krumovgrad city, municipality
Krumovgrad, region of Kardjali. It is part of Bulgarian
transport network — class 3 and 4. The direction of
the alignment of the road is North-South.

The length of the roadway is 2,105 km and the
average altitude is 325 m. The terrain around the
road is mostly flat country with exceptions at some
places where the terrain is rugged country,
conditioned by existing gullies.

1.3 Output data
m Technical assignment

m Coordinates and elevation of the licensed
permanent points from Geodesy, cartography
and cadaster agency /GCCA/ of the GNSS
infrastructure “GEONET".

2. GEODETIC WORK

21 Survey

A geodetic survey was developed using total station
Leica TCR407-power with polar method and by GPS
receiver Trimble R4, connected to the permanent
GNSS network of “GEONET”. The method of
surveying with the GPS receiver is in real time
kinematic (RTK), according to “Instruction PL-02-20-
25 from 20" of September 2011, for determining
geodetic points with GNSS (global navigation
satellite systems)”.

During the survey all the situation elements and
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1. ObLUM OAHHU

11. OcHoBaHue 3a uspaborTBaHe Ha NpoekTa
HacToAwmaT WHBECTULMOHEH MPOEKT pasrnexaa
Pa6oTeH npoexT 3a PEKOHCTPYKUMS Ha
cbluecTByBaL, obwmHekn nbT KRZ2212 (3BbHapka —
Ckanak) ot km 0+000 go km 2+105°.

Llenta Ha npoekta e Bb3CTaHOBSIBaHEe U
nogobpsiBaHe Ha TPaHCMOPTHO-eKCMroaTaUuuoHHUTE
kayecTBa Ha acdpanToBata HacTUNKa M 4acT oT
MbTHOTO TAMO C OrNed OocurypsisaHe YcnoBusi 3a
6e30MacHOCT Ha ABWXEHWETO M A06PO 0TBOAHSIBAHE
Ha MbTs B pasrnexaaHns y4yacTbK.

1.2. MecTononoxeHue M xapakTepuUCTUKUA Ha
obekTta
MbTaT, o0OekT Ha PEeKOHCTPyKUuus nonaga B

n3todHmTe Pogonm n ce Hamupa Ha WM3TOK OT C.
3BbHapka, 3anagHo oOT rp. Kpymoerpag, o6uw,.
KpymoBrpag, o6n. Kepmkann. Yact e ot
TpeToknacHata u YeTBbPTOK/AaCHa NbTHa Mpexa Ha
Penybnuka Bwnrapus. HanpasneHueTo Ha
OBWKEHME No 0CTa Ha TpaceTo € ceBep-tor.

OvmkmHata Ha TpaceTto e 2,105 km, KaTo cpegHata
HagMmopcka BucounHa e 325m. Penedbvt e
NPeAMMHO paBHUHEH C U3KMIOYEHUE Ha HSAKOMKO
CUINMHO npecevyeHn MeCTHOCTW, OobycnoBeHu OT
HanMuMeTo Ha ecTeCTBEHU JepeTa.

1.3. MN3xoaoHun gaHHM

m TexHum4yecko 3agaHue

m KoopamHatm M KOTU Ha §MUEH3MpaHuTe OT
ATKK nepmaHeHTHM cTaHuum Ha [HCC
WH(pacTpykTypHaTa mpexa , EOHET,,.

2. FrEOAE3NYECKU PABOTH

21 3acHemaHe

HanpaBeHa e reogeanyecka CHMMKa Ha obekTa, kaTo
n3MepBaHMATa Ca U3BbPLUEHM C TOTanHa CTaHuus
Leica TCR407-power no nonsdpeH metog u GPS
npuemMHuk Trimble R4, cBbp3aH C nepmaHeHTHaTa
GNSS wmpexa Ha ,[eoHeT". MeTOABLT Ha 3acHEMaHe
¢ GPS nprvemHuka e KnHemMaTuyeH B peariHo Bpeme
(RTK pexwum), cernacHo ,MHempykyus Ne P-02-20-
250m 20 cenmemepu 2011e., 3a onpedensHe Ha
2e00e3u4ecKU MmOYKU C rnomowma Ha enobasnHu
HaguealUuoHHU CITbMHUKO8U cucmemu’”.

3acHeTn ca BCUYKK CUTyauMOHHN eNneMeHTn M«
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accessories in the range of the road were included -
gutters, banquette (shoulder), existing condition of
the road pavement, road signs, roadside plantations,
roadside fountains, power lines and lighting facilities
with their adjacent terrains, safety and protective
fences, technical equipment for the organization and
regulation of the traffic etc.

All the road installations like drains, retaining and
ornamental walls, dewatering structures and
treatment facilities were also included.

The survey also includes all the typical forms of the
terrain — gullies, slopes, embankments and etc.

The density of the detail and typical points is
consistent with the existing terrain and technical
assignment.

2.2
ICPN/

Establishing Control point network

For Phase 1 of the project — reconstruction of
existing municipal road KRZ2212 (Zvanarka -
Skalak) from km 0+000 to km 2+105, a network by
polygon points was created. The aim of the network
is to assure the setting out and implementation
supervision of the future road construction works.
The network consists of 21 points, which are
measured, stabilized and location sketched. The
measurements are made with GPS receiver Trimble
R4 and the polygon network is connected to the
Bulgarian state GPS network presented in
Appendix A.

3. DATA PROCESSING

3.1 Calculating the coordinates of the detail
points and creating a surface model

Transferring of the point coordinates from ETRF
2000 — epoch 2005 into 1970 Bulgarian coordinate
and Baltic elevation system was made using the
licensed software program product of AGKK-
BGSTrans, according to ,Instruction Ne P[]-02-20-
25 from 20" of September 2011 for determining
geodetic points with GNSS”.

The results from the field measurements and the
detail points coordinates calculations were
processed using the software package Trimble
Business Center.
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NpMHaanexHoCctn B obxBata Ha NMbTs — KaHaBKM,

OaHKeT Ha MbTHOTO MfaTHO, CbLUECTBYBALLO
CbCTOSIHME Ha MNbTHATA HACTUIKA, NMbTHU 3HaAUW,
KpavnbTHU  HacaXOeHWs,  KPaunbTHM  YeluMmu,

eHeprosaxpaHBawin 1 OCBETUTESNTHN CbOpbXEeHUA
3aeHO C npunexawunte UM TepeHu, npennasHu
orpaau, 3almTHu orpagu, TeXxHUn4eCkn cpencrtea 3a
OopraHusauuna un perynmpaHe Ha ABUXEeHUETO.

3acHeTn ca CblLO Taka U BCUYKM MbTHU CbOPBXEHUA
BoAOocCToun, noanopHM W OekopaTtuBHU CTEeHU
yKpenuternmHn 1 BOOOOTBEXOalln yCTpOVICTBa n
npeyncrTeaTesiHn CbopbXKEeHUA.

OTtpaseHn ca n xapaktepHute dopmMu Ha perneda B
obxBaTa Ha TpaceTo — AepeTa, CkaToBe, OTKOCU U

ap.

bcToTata Ha NogpobHUTE N XapakTepHN TOYKUTE e
cbobpaseHa CbC CblUecTBYBAWMAT pened U
TEXHUYECKOTO 3aJaHue.

2.2 MsrpaxpaHe Ha PabGoTHa reopesunyecka
ocHoBa /PI'O/

3a obxBaTa Ha PEKOHCTPYKLUMS Ha CbLLECTBYBALL
obwmHckm nbT KRZ2212 (3BbHapka — Ckanak) oT Km
0+000 po km 2+105%. e wusrpageHa mpexa oOT
NonMroHoBM TOYKW. HenHaTta uen e ga obesneun
TpacupoBbyHMTE  paboTm M KOHTpona  no
N3NbIHEHNETO Ha ObaeLnTe CTPOUTENHO-PEMOHTHU
pabotn no Tpaceto. MamepeHu, ctabunuampaHu u
penepuvpaHn ca 21 Toykm oOT paboTHaTa
reogesndecka ocHosa /PrO/. UamepBaHuaTa ca
n3ebpweHn ¢ GPS npuemHuk Trimble R4, kato
MonMroHoBaTa Mpexa e NpMBbp3aHa KbM TOYKUTE OT
OvpxaBHaTa GPS mpexa — Npunoxenne A.

3. OBPABOTKA HA UH®OPMALIUATA

3.1 U3uucnsaBaHe Ha KoopauHaTUTe Ha
nogpobHUTe TOUYKM U cb3gaBaHe Mopgen Ha
TepeHa

TpaHchopmmpaHeTo Ha KoopauHatuTte oT
koopauHaTtHa cuctema ETRF 2000 — enoxa 2005 B
koopauHaTtHa cuctema 1970r. n BUCOYMHHA cuctema
bantuincka e um3BbpleHa CbC cogTyepHaTa
nporpama Ha AFKK BGSTrans  cbrnacHo
JMHempykyus Ne P[]-02-20-25 om 20 cenmemspu
20112. 3a onpedensHe Ha 2e00e3UdYEeCKU MOYKU C
rnomowyma Ha arobarsiHu Hasu2alyUOHHU CITbIMHUKO8U
cucmemu’”.

O6paboTkata Ha pesynrtatute OT  MOJSICKUTE
N3MepBaHUS U M3YUCIIEHUS HA KOOPAMHATUTE Ha
nogpoOHM TOYKM € HanpaBeHa C MomowTa Ha
nporpamHuaT naket Trimble Business Center.
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The geodetic survey is graphically presented in scale
1:500 with section /contour interval/ of 20 cm. The
content of the survey is arranged according to
“Conventional symbols for the cadastral plans and
undeveloped terrains” (GUGK, 1993).

A registry of the coordinates and elevations of the
detail and work points was created.

3.2 Calculation of the coordinates and
elevations of the points from the framework

The processing and adjustment of the points from
the framework was done using the program product
»,TRIMBLE BUSINESS CENTRE”. A registry of the
points from the framework was created and is
presented in Appendix B.
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leogesnyeckaTa CHUMKa e rpadounyecku
npeactaBeHa B M 1:500 ¢ OCHOBHO cevyeHue Ha
penedga — 20 cm, KaTo CbaAbpPKAHMETO € 0POPMEHO
KaTo ca wu3non3eBaHW ,Yc/roeHU  3Hauu  3a
kaGacmparsHu naaHoee U He3acmpoeHU MepeHU,
(FYTKK, 19932.).

M3roTBeH e perncTbp Ha KoopauHaTUTe U KOTUTE Ha
noapobHNTE N paboOTHNTE TOYKMW.

3.2 UA3uncneHne Ha KoopauMHaTUTE U KOTUTE
Ha ToukuTe ot PO

M3uncneHmeTo n mM3paBHEHWETO Ha TOYKUTE OT
PO e wn3BbpweHO MOCPeAcTBOM MPOrpPaMHUAT
naket ,TRIMBLE BUSINESS CENTRE”. U3roteeH e
perMcTbp Ha ToukuTe OT paboTHaTa reopeavyecka
OCHOBa, NokasaH B [punoxeHue B.

/M.Dimiev MEngSc/

vnx.M.Oumnes/
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Register of the coordinates of the permanent stations from the
Bulgarian State GPS network /

KoopanHaTeH peructbp Ha nNepMaHeHTHUTE CTaHuuu, 4YacT OT
ObvpxaBHaTta GPS mpexa.
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Register of the coordinates of the control points / KoopanHaTteH
perncTbp Ha paboTHuTe Touku /Pro/
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