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AHoOTALMA

B xnuru 3, na yacr 1. Unxenepna reogesus ot [Ipunoxxkna reopesusi, ca pasriegaHu
CBIIHOCTTA, 3aJauuTe M pojsTa Ha IHxeHepHara reone3uss NpuU NPOEeKTHPAHETO,
TPaCHUPAHETO, M3rPAKIAHETO U EKCILUIOATAIMATA HA KOHKPETHH THIOBE WHXXEHEPHU
00eKTH — JTUHEeNHU 00EKTH, Crpaau, ChbOPHKEHUS, © MOHTaXK Ha TEXHOJOTUYHO 00Opy/IBaHE,
TUTAHOBE, MOJIENH U HH(POPMAITMOHHHA CUCTEMU HA U3TPAJICHUTE KOMIUIEKCHH OOCKTH U Jp.

Ilopaou muozocmpannocmma na mpemupanume npodiemu u 2onemus obem Ha
uznoxcenama mamepus, Haoxevpaawyu 1500 komniomvpnu cmpanuyu, KHuza 3 e
pazoenena na mpu knuzu — 3(3.1), 3(3.2) u 3 (3.3).

B knuea 3(3.1) ca U310)XKEHH NPOEKTHUPAHETO, CTPOUTEICTBOTO, EKCIUIOATALMATA U
PEKOHCTPYKIIMA Ha JMHEHHU OOEKTH W OCOOCHOCTUTE B TEOAC3UYECKUTE PAbOTH mpuU —
KEJe30MbTHH  JIMHUM, WHTHUINA, OOCKTH Ha CHEeProcHaOMsIBaHETO, CHOOIICHUSATA,
BOJOCHA0ISIBaHE W KaHAIHM3AIUs, BbKEHU JIMHUU, KAKTO M Ha TYHEITH U METPOIOJIUTEHH.

B xunura 3(3.2) ca BKJIHOYEHH NPOOJEeMUTE, CBBP3aHH C IMPOEKTHPAHETO,
CTPOMTEJICTBOTO U MOHTAKA HA ChOPBKEHUS 110 APYIH JIUHEHHU 00€KTH, HATIP. MOCTOBE,
a ChIIO Treoie3MYEeCKUTe METOAM H TEXHOJIOIHMH, 32 TPACHPAHETO W KOHTPOJHUTE
u3MepBaHus M u3cjaeaBaHeTo Ha Jedopmanunte um. IlpeacTaBeHu ca oule Te3n
npodJjieMH MNpH, XUAPOTEXHUYECKH O0€KTH, W3IPaXKIAHH CAMOCTOATEJHO WJIM B
KOMILIEKCH OT MHKEHePHH TaKHBa — SI30BHPH, KacKagd # JAp., KaAKTO H
XUAPOMEJHOPATUBHU O00€KTH, KOPEKUHMH Ha peKH, HABOJHEHUS] W 3acyllaBaHus,
NPUCTAHUIIA U PevYeH TPAHCHOPT.

B knmra 3(3.3) e mpeacraBeHO MNPOYYBAHETO, MPOCKTUPAHETO, TPACHPAHETO U
KOHTPOJMPAHETO M H3CieNBaHe Ha JedopMaluuTe MPH CTPOUTEIICTBOTO, MOHTaXa U
EKCIUI0ATAIUATa Ha CTPaIH, TIPOMUIILIEHH ChOPBKEHUS U TEXHOJIOTUIHO 000pYIBaHE, MOHTAXK
Ha MAIllMHU C Pa3IMYHO MpeJIHAa3HAuYEHUE, ChIIO U OOCKTH C TPaKIAaHCKO MpeIHAa3HAUYCHUE —
JIETHILA, CTIOPTHU, BUCOKH CHOPBXKEHHUS U Np. [lo-HaTaThk € MpeacTaBeHO ChCTAaBSIHETO Ha
IJJAHOBETE U MOJICTTUPAHETO Ha u3rpagcHuTe 00ekTH — BIM 1 kamacThpa Ha KOMYHHKAIUNATE
Ha KOMITJIEKCH OT UHXEHEPHU 00CKTH U ChOTBETHUTE MHPOPMAIIMOHHU CUCTEMH, PECIIEKTUBHO
— Cnenuanu3upany JaHHU (MOJIeN) Ha MOJ3€MHUTE KOMYHUKALIUU, KAKTO U APYTU UH)KEHEPHH
aCTeKTH Ha MPUIJIOKEHHUE.

3a pazauvynuTe 00eKkTH, B n3noxenuero 3(3.1), 3(3.2) u 3(3.3), Haii-Hanpen ce naBa
KpaTka, cnenu@uyHa uHopManusa 3a TAXHATA CHIIHOCT, M3IPa)iaHe, U3MCKBAHUS,
HOpMaTHBHa 0a3a W ocol0eHocTH. Taka, Hapex C APYroTo C€ HM3IO0J3Ba AKTyaJHATa
WHXXEHepHa MHPOPMAIUSI ¥ TEPMUHOJIOTHS U CTICIIMATTUCTHTE TOBOPST HA €AMH €3UK TTOMEXKIY
CH, OIlIe MTOBEYe, Y€ pa3riiexkAaHuTe IpodiieMU ca MHTePAMCUUIJIMHAPHH.

CTpykTypaTta Ha KHUTUTE € OpHUTMHaiHa. M37m0KeHHeTo € B CHOTBETCTBUE C
BB3MPUETUS HAYMH Ha M3JI0KEHHE B KHUTH | U 2 Ha aBTOpHTE, C JelicTBaliaTa HOpMaTUBHA
0a3a u ¢ Bb3MOXKHOCTUTE, KOUTO MpeiaraT CbBpEMEHHUTE JUTUTATHU anapaTH, THCTPYMEHTH,
CUCTEeMH W TeXHOoJoruu. Ts oTpa3siBa B rojisiMa CTENEH BWKIAHUATA, JABITOTOIAHMIIHUTE
U3CcleBaHMs, NPENOoAAaBaTEeICKA OMUT, ydYacTHe B M3TPa)XJaHETO U H3CIEABAaHETO Ha
nepopMaruuTe Ha WHXEHEPHU OOCKTH, BKJIIOYMTETHO W Ha TakKWBa C OpPUTHHAIIHU
MIPOCTPAHCTBEHU KOHCTPYKTUBHU PELLIECHUS, pEaTU3UPaHU C y4acTHe Ha aBTOPUTE.

Kaurun (3.1), 3(3.2), 3(3.3) ca mpenHasHaueHW 3a CHCIHAIUCTUTE, pabOTEHIN IO
U3TpaKJaHeTo (MpOoy4yBaHE, MPOEKTHUPAHE, CTPOUTEICTBO, MOHTAX) M EKCIUIoaTalMsTa Ha
pa3IMYHA WHXKEHEPHH OOEKTH M KOMIUIEKCH OT TAx. ChII0 Taka M 3a MperojaBaTeuTe,
JOKTOPAHTUTE, CTYJICHTUTE OT HampaBieHUe ,,ApXUTEKTypa, CTPOUTEIICTBO U reoe3us’ U Jp.
U 32 MMPaKTUKYBAIIUTE CICIIHAIMCTH B 00JaCTTa Ha CTPOUTEIICTBOTO M MHKEHEpHATA I'e0Ie3usl,
MPENOPBYUTETHO 3a€THO C KHUTH 1 U 2.
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Ipearosop

Knura 3 ,,U3rpasxknane Ha JUMHEHHH 00€KTH, CrPAJd, CbOPbKEHUS U MOHTAXK HA
TeXHOJIOTHYHO o0opyaBaHe. [l1aHoBe Ha M3rpalecHUTe KOMILIEKCHH 00€eKTH*, KaKTO BEYe
ce coMeHa, € oopMmeHa, kato Tpu otaennu kauru — 3(3.1), 3(3.2), 3(3.3).

Te ca yact oT npoekra ,,IIpuI0KkHa reoge3ns‘ Ha aBTOPUTE, CHCTOALL CE€ OT TPU YacTU
1. Mn:xeHepHa reone3us, 2. [IpuponoHaydyeH acnekT HA NPWJIOKEHUE HA reoae3usTa, 3.
Jlpyru npuJjioxkeHus Ha reofe3usaTa. Tpute 3aeQHO pas3riiekaaT BCECTPAHHOTO MPUIIOKEHHE
Ha Teo/Ie3UsTa.

Yacr 1. MHaxeHepHa reoae3ns, KoATo ce u3nasa noj ¢popmara Ha kuura 1 ,,OcHOBH,
cuCTeMHM U TexHoJioruu B UHkeHepHaTa reoge3us* — 498 crp., u kuura 2 ,,IlpoexkTupane u
NPHJIOKEeHHE HA YCTPOHCTBEHNTE M HA reHepaJHuTe mIaHoBe™ — 330 cTp., KOUTO 3a€HO C
kHura 3(3.1) ,H3rpaxnaHe Ha JIMHeHHM O00€KTH, CIPaid, ChbOPb:KEHUS M MOHTAXK Ha
TeXHOJIOTHYHO o0opyaBaHe. Il1aHoBe Ha M3rpageHNTe KOMILUIEKCHH 00eKTH® — 524 cTp.,
BeUe B JUTHTAJICH BUJI C€ Pa3MPOCTPAHSIBAT OT €JIeKTpoHHAaTa KHKapHuIa [http://Billio.bg] u
B aHajoros Buj B kKHuxkapHuuute Ha YACI, MI'Y, crpourennara kamxapauna CEK u np.
BebuHocT oTnedaranu ca B M3IaTeNCcTBO ,,ABaHrapa’. M3manust ca Ha Cblo3a Ha
reoae3sucture u semeycrpouresure B boarapus (M3a. Ne 978-619-90732), noakpenenu ot
BAH u UKHUT. Tam me 6bnar pasnpoctpansBanu u Kuaura 3(3.2) — 530 crp. u Kaura 3(3.3)
— 466 cTp., HOCEIIU CHIIOTO 3arjaBue, KakTo kHura 3.1.

OcHoBaHHeTO 32 000CO0sIBAHETO HA YacT OT mpobsemute Ha MHxeHepHaTa reofe3us
karo kuur# 3(3.1), 3(3.2), 3(3.3)., kakTo Bede ce 0TOeINs3a, OT €AHA CTpaHa €: roJieMusi 00em
Ha Marepusta mo MmxeHepHa reoaesus; OT Apyra cneHH(UYHOCTTA U TEeMaTUYHOTO
o0oco0siBaHe Ha mpoOiieMaTHKaTa; HANpaBeHOTO 3a WbPBM NIBT 000co0siBaHe,
cucTeMaTu3upaHe, o0o0laBaHe W TNpeACTABSIHE Ha ChBPEMEHHUTE MOCTH)KEHHUS B Ta3u
o0iacT BBB BUJ Ha CHCTEMH, METOAM W TEXHOJOrMH (OCHOBEH, HEOTMEHEH E€JIEMEHT U
MpEeNNoCTaBKa - TEOpeTHMYHAa W MpaKTHYecKa, 3a IO-HAaTaThIIHOTO pealu3upaHe U Npu
OTIETHUTE KOHKPETHU MH)KEHEPHU OOEKTH HJIM KOMIUIEKC OT TIX); HeOOXOAMMOCTTA OT I0-
OOIIMPHO M3JIaraHe Ha MPOOJIEMHUTE TI0 IPOYYBAHETO, IIPOSKTHPAHETO, CTPOUTEIICTBOTO, KOHTPOJIA
U M3CJICJIBAHETO Ha Je(OopMaIMUTe Ha KOHKPETHU OOSKTH WIIM KOMIUICKCH OT TSX, Halaramia ce
nopajau (akra, 4e MPU TAX BH3HUKBAT M TpsiOBa ja OBJAT PEUICHH OT TeOAC3UCTUTE MHOTO
KOMIUTIEKCHH criennuyaan mpobnemu. [Ipumepn u noapoO6Hu 0000mIIeHNS 3a TOBa, 3a ChKaJCHUE,
JIMIICBAT WJIM Ca MAJIKO B iuTeparypara. HdopmanusaTa u onmra 3a ToBa, 00a4e crope1 aBTOPHTE,
€ MHOTO He0oO0XOJMMO Aa ObAaT cucTeMaTU3UpaHH, 0000IIEeHH U MPEACTaBeH! Ha I'eO0E3UCTUTE,
Th KaTO ONMTHT B MH)KEHEpPHATa IeoJe3st € OT M3KIIOUUTENHO 3HAUCHHE 3a PElIaBaHEeTO Ha
npoOiieMuTe; roJIeMUsIT KPbI OT CHEeNMAJIUCTH, paboTeln KOHKPETHO U TO CaMO B Ta3u
obnact. He Ha mocieqHo MSCTO, C OTIETHOTO M HM3JaBaHe T Ie ObJe MHOr0 mo-0bLp30
AOCThIIHA W YAOOHA 3a TOJI3BaHE. 3a TOBAa ONArOmpHATCTBA W PEATM3UPAHETO M Upe3
ChbBPEMEHHUTE BH3MOKHOCTH 32 JMIUTAJHO H31aBaHe M IOJI3BaHe, BKIIOUUTEIHO M Ha
MOOWIJIHU YCTpPOICTBA.

H3mvknamu 6axa apzymenmu KHuzca 3 0a 0v0e omneuamana Kamo mpu KHU2U —
xnuza 3(3.1), 3(3.2), 3(3.3).

3aenHo ¢ TOBa 00aye ChUIECTBYBA IIAHMpPAHA, HEMIOCPEACTBEHA U HEM30eXHa Bpb3Ka
Ha TYK pasrie)aaHaTa MaTeprsi U KOHKpETHATa U pean3alus ¢ OCTaHAINUTE JBe KHUTH Ha YacT
1. Nuxenepna reoae3us | m 2. Mma ce mpeaBuj NPUIIOKEHUETO MPU HU3TPAKIAHETO —
IIPOEKTUPAHETO, TPACUPAHETO U KOHTPOJIMPAHETO IO BPEME HA CTPOUTEICTBOTO, MOHTaXa U
eKCIUIoaTalUsATa Ha pAa3IMYHUTE TUIIOBE KOHKPETHU MH)KEHEPHU O0EKTH U KOMIUIEKCH OT TSIX.
ToBa 03HauaBa, 4e MeTTE KHUTH ca e1HO, 000COOEHO OpraHUYHO 15110 — IH)KeHepHa reoaesusl.
[Topanu ToBa LsAIaTa HOMEpAIMs Ha 3arjaBus, QUIypH, TaOIHULK U Jp. ca HepasJelHa 4acT -
enieMeHT oT 1. HmxkeHepHa reozesust. ToBa 00yciaBs ChIO U BKIIOUYBAHETO HA Ta3u KHUTA I10-
HATaThK B €IHO OOEMHEHO AUTUTAIHO u3AaHue karto 1. MmxenepHa reonesus. BebiHocT T4,
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KaKTO ce 0TOens3a, 1Mo 3aMUCh]I Oe BKIIIOUEHA KaTo Hepas3zesHa yacT oT Hes. Hero, koeTto He
€ MPaBEHO B Ta3W O0JIACT ¥ B CBETOBHATA JINTEPATYypA.

B nureparypara, nmocBereHa Ha MHkeHepHaTa reonesusi, IPaKTHYECKH MMa MAaJIKO
LSJIOCTHH, CHEIUaNIM3UpaHu TPYJOBe, MOCBETeHU u3Lsuio Ha MuxkeHnepHara reone3usi. He ca
Majko o0ade Te3u, KOUTO ca IMOCBETEHM Ha KOHKPETHH NpUJIoKeHUs Ha VHxeHepHarta
reone3us. Te, 70 TonsiMa cTerieH, 3aeJHO ChC ChBPEMEHHATa HOpMaTHUBHA 0a3a, pa3dupa ce, ca
HaMEpUJIU OTpaKeHUE B IpeIaraHust TpyA.

B kHurum 3, kakTo ¥ BBB Bede M3JAJICHUTE JBE KHUTHM — |1 M 2, € HM3MIoJ3BaHa
AeceTHYHATa cucTeMa Ha HoMepauus. [Topaayu ronemus 6poit v roxsiMaTa MHOTOCTEIIEHHOCT
Ha 3arjiaBusTa, 3a IMO-TOJsIMAa MPErIeAHOCT M TYK € MPUIIOKEHO €IHO OPUTHHAIHO
OTIPOCTSABAHE, KaTO € BbBEIEHO MOCIEAOBATEIHO YETUPHUCTEIIEHHO NECETUYHO HOMEpPHUpPAHE,
KaKTO BBB Bede croMeHatuTe Hamw KHUTH | u 2. To ce u3passiBa BbB BBBEKIAHETO Ha
TPaAULIMOHHOTO YETHUPUCTENIEHHO HOMEpPHUpPaHEe, KaTo TaM, KbJETO TO Ce Hajara Ja Obnae
HAJIBUILIEHO, CE BbBEXk/1a HOBO, AOIMBIHUTEIHO €JHO WM JBE YETUPUCTETICHH! HOMEPUPAHUS.

[Ipu xauru 3 obaue, mopaau 060cOOCHOCTTA HA TPETHUPAHUTE MPOOJIEMH, CE€ HAJIOXKHU
OT/eJIHUTE pa3/iesu J1a ce 0()OPMAT CAMOCTOSITEIHO 110 OTHOIIICHUE HA HOMEPHPAHETO Ha
nuTeparyparta, ¢urypure, TaOauIuTe W (QOpMyJIUTe, TOpPaAM  CIOXKHOCTTa H
MHOTOIIM(PEHOCTTA, KOSATO CE sBsIBA MPHU HEMpPEeKbCHaTaTa Homeparus. TakbB TpoOiieM
BCBIIIHOCT C€ MOSBABA TYK, KAKTO MPH IIUTHPAHE Ha 3arjaBusTa Ha TEKCTOBE, MaKap U HE MHOTO
gecto. Taka, OCBEH MpH MPUETOTO MPABUIIO 32 IIUTHPAHE OT KHUTA B KHUTA, TIPU MIETTE KHUTH,
TYK UMa 1 HOBU MOMEHTH 32 LIUTUPAHE U OT €IMH B APYT pa3nein Ha kuuru 3. [Ipuema ce mpen
UTHpaHUS HOMep Ha ¢urypa, tadbmuia, Gopmyia, JTUTepaTypa J1a ce MoCTaBsi U HOMEPhT Ha
pasnena. Harmpumep npu HE0OXOAUMOCT OT ITUTUpaHe Ha ¢ur. 56 ot pa3aen 3.6 — MOCTOBE, B
HSKOH JIpyT pa3zen, UUTaThT B APYTHUs pasnen uma Bunaa ¢ur. 3.6-56: cboTBeTHO, TadmI. 3.6-5,
dbopwm. 3.6-35, nutepaTypeH u3TouHUK [3.6-25]. Taka uACHTHYHOCTTA CE€ OCUTYPSIBA.

ABTOpHUTe M3Ka3BaT 0J1arogapHocT Ha CbI03 HA re01e3UCTHTE U 3eMeyCTPOUTEeINTe
B Bbarapusi 3a u3znaBaHeTo Ha KHUTaTa IOJ HEroBa €ruja, KakTo U 3a ChACUCTBUETO U
MOJIKperaTa, OKa3aHa UM IMPH MOATOTOBKATA M peaJn3upaHeTo Ha KHUrata. biaromgapum u Ha
BAH u UKUT (kHuruTe ca KavyeHM HAa HHTepHeT cTpaHunmara Ha HMHcTuTyTa) 3a
noakpenara. bnaromapHocT n3ka3Bame ¥ Ha pelleH3eHTUTe: WI.-KOop. nmpod. 1. a. H. A-p apx.
Atanac KoBadeB u Ha chperieH3eHTa JI011. 1-p HXK. Benera Komesa {Ha Hest TOBIHUTEIHO U
3a mperjiena u nojoOpeHne Ha 4acT oT pbKomnuca Ha kHury 3(3.2)}, Ha poi. a-p uHx. Tomop
KocrangunoB u Ha n-p mmxk. MBan Kamues {knurm 3(3.1), 3(3.2), 3(3.3)} u mom. a-p WMHX.
JIpuezap XpucueB {uHxk. crpouten, KHUru 3(3.2), 3(3.3)} 3a MOMOKUTETHUTE PEIIEH3UU Ha
KHUTHTE W Ha Mar. ukoH. MimsH IlandyeB 3a epeKTHBHOTO CBHIACHCTBHUE MPHU pellaBaHE Ha
mpo0JieMH MO KOMITIOThPHATA MOATOTOBKA HAa KHUTUTE M CHINO HA JOIM. J-p WMHXK. XPHCTO
Huxoos, 3a cpaeiicTBueTo B ToBa oTHomeHue. Otie 6JaroapHOCTH ca W3Ka3aHU B OT/ICITHU
pasnenu OT KHUTUTE U Ha APYTH KOJIETH, CIOMOTHAIIN 33 PEeaTM3UPAHETO UM, BKIIOUUTEIHO U
Ha cnermanucTy oT YACI. Crenmanna 61aronapHoCT n3kasBame Ha mpod. 1-p k. Kepanka
Bacunesa 3a mssTOCTHHSI CpaBHUTEIICH MPETIIEA U MPEIJIOKSHUATA U 32 TIOJ00PEHHE Ha KHUTH
3(3.2) u 3(3.3).

Oco0OeHna 0ylaroJapHOCT ABIKUM Ha 0€3pe3epBHOTO M aKTHUBHO CHICHCTBUE HA WHIXK.
Kpuctnaa I'enbpOoBa 3a moaroroBkata Ha Tabmuiu, dopMmyiad ¥ GUTYpH 3a Iedar, 3a
CHhCTAaBSIHETO Ha MHJEKCUTE U Np., KakTo U Ha Ceerna llerpoBa u umx. MBanka Konea 3a
n3pabOTBAHETO Ha KOpHIlaTa Ha KHUTAaTa, Ha WHXK. MBanka Konesa u 3a qpyra MHOroctpansHa
nmoJkperna, kakto U Ha uHX. Kats KpbcreBa 3a nmpeBosa Ha aHTIIMHACKH €3UK HA CHOTBETHHTE
4acTy OT KHUTHUTE.

Codwus, mapr, 2022 r. ABTOpuTE



Annotation

Books 3 of Part 1, Engineering Surveying of Applied Geodesy, consider the nature, tasks and
role of Engineering Surveying in the design, tracing, construction and operation of specific
types of engineering objects — linear objects, buildings, facilities and installation of
technological equipment, plans, models and information systems of built complex sites, etc.

Due to the versatility of the problems treated and the large volume of the matter
discussed, exceeding 1500 computer pages, Book 3 is issued as three books — 3(3.1), 3(3.2)
and 3(3.3).

Book 3(3.1) presents the design, construction, operation and reconstruction of linear
objects and the specificities of geodetic works for railways, roads, objects of electric supply,
communications, water supply and sewerage, cable-ways as well as tunnels and metro lines.

Book 3(3.2) includes the problems related to the design, construction and installation of
facilities along other linear objects, e.g. bridges, as well as geodetic methods and technologies
for tracing, control measurements and studies of their deformations. The same problems are
also considered for hydrotechnical objects, built independently or in complexes of engineering
ones — dams, cascades, etc., as well as hydro melioration objects, river corrections, floods and
droughts and ports.

Book 3(3.3) presents the research, design, tracing and control and deformation studies
during the construction, assembly and operation of buildings, industrial facilities and
technological equipment, installation of machines for various purposes, as well as civil objects
— airports, sport, high-rise objects, etc. Further on the composition of plans and modeling is
shown for the built objects — BIM (Building Information Models) and the cadastre of
communications of complexes of engineering objects and relevant information systems,
respectively — Specialized Data (model) of underground communications, as well as other
engineering aspects of application.

The exposition in 3(3.1), 3(3.2) and 3(3.3) provides first brief specific information
about the essence, construction, requirements, regulatory base and features of the various
objects. So, among other things, up-to-date engineering information and terminology are used
and experts speak the same language, even more so that the problems addressed are
interdisciplinary ones.

The book is with an original structure. The exposition is in conformity with the
accepted way of presentation in Books 1 and 2 of the authors, with the current regulatory
framework and the possibilities afforded by modern digital devices, instruments, systems and
technologies. It reflects to a significant extent the views, years of research, teaching experience,
involvement in the construction and study of deformations of engineering objects, including
such with original spatial design solutions, implemented with the participation of the authors.

Books 3(3.1), 3(3.2) and 3(3.3) are intended for specialists working on construction
(research, design, construction, installation) and operation of various engineering objects and
complexes of them, as well as for lecturers, PhD students, students in the area of Architecture,
Civil Engineering and Geodesy, etc., and for practitioners in the field of construction and
engineering surveying, recommendably with books 1 and 2.

We dedicate to: |Natalia Ivanova Milevd — wife and mother.

The entire edition of 5 books {1, 2 and 3(3.1), 3(3.2), 3(3.3)} of Engineering Surveying
we also dedicate to the 150 Anniversary of the Bulgarian Academy of Sciences.

The authors
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Preface

Book 3 “Construction of linear objects, buildings, facilities and installation of
technological equipment. Plans of the built complex objects” is issued, as already
mentioned, in three separate books — 3(3.1), 3(3.2) and 3(3.3).

They are part of the Applied Geodesy project of the authors, consisting of three parts:
1. Engineering Surveying, 2. Natural scientific aspect of Geodesy application, 3. Other
applications of Geodesy. The three together treat the versatile application of geodesy.

Part 1. Engineering Surveying is issued in the form of Book 1 Basics, systems and
technologies in Engineering Surveying — 498 p., and Book 2 Design and implementation of
development and master (physical) plans — 330 p., which together with Book 3(3.1)
Construction of linear objects, buildings, facilities and installation of technological
equipment. Plans of the built complex objects — 524 p., are already in digital form and are
distributed by the electronic bookstore [http://Biblio.bg] and in an analog form by the
bookstores of UACEG, UMG, SEK bookstore for building literature and others. They are issued
by the Avangard Publishing House and are editions of the Union of Surveyors and Land
Managers in Bulgaria (Ed. No 978-619-90732), supported by BAS and SRTI. Book 3 (3.2) -
530 pages and Book 3 (3.3) - 466 pages, bearing the same title as Book 3.1, will also be
distributed there.

The reason for the separate publication of part of the problems of Engineering Surveying
in books 3(3.1), 3(3.2), 3(3.3), as already mentioned, is on the one hand: the large volume of
the materials on Engineering Surveying; and on the other hand the specifics and thematic
distinguishing of the topics; the realized for the first time differentiation, systematization,
generalization and representation of the modern achievements in this area in the form of
systems, methods and technologies (a basic, indivisible element and a prerequisite —
theoretical and practical, for the subsequent realization also of individual specific engineering
objects or a complex of them); the necessity of broader presentation of the issues of research,
design, construction, control and studies of the deformations of particular objects or complexes
of them, due to the fact that many complex specific problems emerge and have to be solved by
the surveyors. Unfortunately, there are a few or no examples and detailed generalizations for
this in reference literature. However the authors consider that it is very useful to summarize the
information and experience in this context and to present it to the surveyors, since the
experience in engineering surveying is of extreme importance for solving the problems; and to
the broad circle of specialists, working particularly only in this area. Last but not least, its separate
publication will make it much easier accessible and convenient for use. This is also enhanced by
its realization with the modern possibilities of digital publication and use, including with mobile
devices.

Arguments have been pointed out for the publication of Book 3 as three books — books
3(3.1), 3(3.2), 3(3.3).

At the same time there is planned, immediate and inevitable connection between the
matter treated here and its specific implementation and the other two books of Part 1.
Engineering Surveying 1 and 2. The application during construction is implied — the design,
tracing and control in the course of the building process, installation and operation of the
different types of specific engineering objects and complexes of them. This means that the five
books represent a whole, an integral organic entity — Engineering Surveying. Therefore the
whole numbering of titles, figures and tables, etc., is an indivisible part — an element of 1.
Engineering Surveying. This also determines the inclusion of this book further on in a unified
digital edition as 1. Engineering Surveying. In fact, as already noted, it was intended to be
included as an indivisible part of it. Something that has not been done so far in the world
literature in this area.
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In the literature devoted to Engineering Surveying there are actually a few
comprehensive specialized works, dedicated entirely to Engineering Surveying. However, there
are a lot of those dedicated to specific applications of Engineering Surveying. They have found
to a large extent their place in the offered work, of course together with the modern regulatory
base.

In Books 3, as well as in the already issued two books — 1 and 2, the decimal numbering
system is used. Due to the large number of titles and their multiple stages, for the sake of clarity,
an original simplification has been made here by introducing sequentially a four-stage
numbering as in our previously mentioned Books 1 and 2. It consists in introducing the
conventional four-stage numbering, applying if necessary, new additional one or two four-stage
numbering in the cases, when it has to be exceeded.

In books 3 however, the individual sections had to be formatted independently in
terms of numbering of reference literature, figures, tables and formulas due to the complexity
and multifarious nature of continuous numbering. Such a problem actually arises here as with
quoting text titles, although not quite often. So, except for the accepted rule for citing from one
book to another, for the five books, new moments of citing appear here for quoting from one
section to another in books 3. It is accepted to place the number of the section before the cited
number of a figure, table, formula, reference literature. For example, if it is necessary to cite
Fig. 56 of section 3.6 — bridges, in some other section, citing in the other section has the form
Fig. 3.6-56, respectively Table 3.6-5, formula 3.6-35, reference literature source [3.6-25]). In
this way the identity is ensured.
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with the computer preparation of the books. Our gratitude is also expressed in some sections to
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Yi.-kop. mpod. a1-p uHx. I'eopru Mujes. 3apbpiiBa [ eome3ns
B YHHBEpPCHTETa II0 apXUTEKTypa, CTPOUTEIICTBO M TEOAE3Us
(YACT) nipe3 1956 1, Codusa. Ot 1960 r. e Hay4yeH CHTPYIHUK B
BAH. 1976 e mouent, 1985 — mpodecop u 2008 — wi.-xop. Ha
BAH, a 1988 e un.-xop. Ha baBapckara akajeMusi Ha HayKHTE,
I'epmanus. 3ammraBa gokTopcka auceprauusi B Llyrraprckus
yHuBepcuteT, mpe3 1973 r. Ot 2001 1. 5o 2016 r. u3Hacs neKuun
o I'eonesus u MmkeHepHa reoaesns Ha cryaeHTute oT YACI —
HEMCKO €3W4yHO oO0yueHwe. VMMa 3HaunTeNnHa, pa3HOCTpaHHA U
pe3yaTaTHa ~ Hay4Ha, HAay4YHO-OPTaHU3AllMOHHA,  HAYYHO-
MPWJIOXKHA, IEJaroruvecka, MEXIyHapoAHa, M3JaTesicKa,
n3o0peTaTencka, €KCIepTHAa, TOIMyIsIph3aTOpcKa, HAyYHO-
‘ PBKOBOJIHA U BHEIPUTEIICKA ICHHOCT.

OcnoBHO Ts ¢ m3BbpmBaHa B BAH, @enepanus Ha HayuHo-TexHudyeckure cbro3u (OPHTC),
Cn1o03 Ha yuenure B bearapus, YACI u ap. MHCTUTYIMH Y HAC ¥ B MEXAYHAPOIHU OPTaHM3ALUU H
MPOEKTH, MPEAUMHO Ha HHTEPANCIUIUTMHAPHA OCHOBA.

Hayunara My neifHOCT mOKpHBa TpUTE acnekTa Ha [ eonesusara — mpupoJoHayUYeH, HHKEHEPEH,
npyru. Mma max 580 mybnmukammm, oT KOUTO: MoHOrpaduu 16; cucremMa oT MOHOTpaduud — 5 KHUTH,
crynuu — 9; yaeOHUIN 5; peakTUpaHe U U3JaBaHe Ha HAYyIHU cOOpHUIM — 27; HaydHu ctatuu — 120;
Hay4yHHU AoKianu — 243 u ap. Hocuten e Ha Harpagara Ha yHuBepcuteT LLlyTrapT — 3a BUCOKH Hay4YHU
nocTIkeHus B HeroBata nuceptauus (1973 r.). Harpanu na CYb 3a monorpaduu — 3.

IToueten unen ¢ Ha MexmyHapogHaTa ¢exaepanus Ha reomesucture, Ha OHTC wu mp.
[Ipencenaren e Ha Cbl03a HAa Te0JIE3UCTUTE U 3eMeycTpouTenuTe B bearapus ot 1990 r. B mpoabimkeHne
Ha 24 1., clel KOETO € HEroB ModereH mpexacenaren. [nmaseH pemaktop e Ha cm. “I'eonesus,
kaprorpadus, 3emeycrpoictBo” or 1997 r. Unen ¢ Ha BAH, u ¢ B MHCTHTYT 3a KOCMHYECKH
W3CTIeIBAHNUA U TEXHOJIOTHHL.

IMoueren mpod. n-p mnxk. UBo MuieB 3aBbpiiBa ['eonesus u
Mapkiiaiiaepctso B MUHHO reosioxku yHuBepcuret, Codus, mpe3 1991 r.
3amuTasa quceptanus mpe3 2000 r. B Texanueckus yHuBepcuteT bepnun —
HanpaBsiieHre CTPOUTENICTBO U FeOC3HA.

PaboTu B jBaTa OCHOBHHM acTeKTa Ha TE€OJIE3USTa — WHIKECHEPEH U
npupopoHaydeH, HO mnpeaumHo B [lpunoxnara reopesus — HMmxeHepHa
reozae3usi. OCHOBHO TOBa € pa3BUTHE HA TEOpHUs, COPTyep U NpUIIOKEHHE Ha
uzpaBHeHnero — (OOpaboTka Ha pe3yaTaTHTE OT TI'€OAC3UUCSCKUTE
u3mepBanust; GNSS — Teopus, copTyep | NPUIOKEHHE, CAMOCTOSATEIIHO U
KOMOMHHMpaHO C JaHHM OT APYrM HM3MEpBaHUs; Teopus H, codryep H
NpUIOKEHUE MPU U3CiIeABaHe Ha AedopManyy Ha WHXEHEPHU OOCKTH —
CTpajii, ChOPHKEHHUSI U TEPEHUTE, B KOUTO T€ CE paslojiarar; ChBpeMEHHa

: : TEXHUKA Ha U3MEPBAaHE — EJIEKTPOHHA TaxXMUMETpUs, JIa3epHO CKaHUpPaHE,
GNSS u np. — pa3BI/ITI/Ie codryep u npunoxenre. OCOOCHO BHUMaHUE € OTIEII Ha TPAHCIIOPTHUTE
00EKTH | MO-TOYHO Ha MapaMEeTpPHUTE Ha PENCOBUS MbT. MiMa perucTpupaHu JBa MaTeHTa, CBHP3aH C
HEroBOTO MME IPHU pealu3upaHe Ha cucTeMara oT KoHuepHa Jlalika ['eocuctemc.

bun e: exciepr Ha OOH — OOSA 1o pedepeHTHUTE CUCTEMU; WieH Ha PHKOBOJHUSI KOMUTET
Ha EUPOS (EUropean Positioning Determination System); mpemcenaren Ha pabotHa rpymna Private
Services RTCM SC 104 (Radio Technical Commission for Maritime Services); roct npod. B boir
VYHuBepcuTeTa 3a NpUIIOKHU Hayku B bepnuH; M3roueH KazaxcTaHCku TeXHHYECKH YHUBEPCHUTET;
JbpkaBeH TexHUYeCKH yHUBepcuTeT Ha KaszaxcraH, kakTo M CuOupckara qbpikaBHa reoje3nvecka
Axanemusi.

Unen e na PabotHa rpyna 4 ,,UmxeHepHa reope3us”™ Ha Cbio3 Ha TepMAHCKUTE T'€OAC3UCTH;
[Ipencenaren e Ha Komucust 6 HxxenepHa reoae3us Ha MexxayHapoHarta (eaepanus Ha TeoAe3UCTHTE
(International Federation of Surveyors) npe3 nepuoga 2013-2017 r. M3nbiaHUTEICH AMPEKTOP € HA
technet-rail GmbH. [Toueten npodecop e Ha Cubupckara IbpKaBHa reoe3MUecKa akaaeMus, Pycus, u
Ha Texuuueckus yHuBepcurer B Jpe3neH, I 'epmanus.
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