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PE3IOME

PasBUTMETO U e(IEKTUBHOTO MPUIOKEHUE HA KOHCTPYKLMMTE € BUHArV MNOA Ha TBOPYECTBO, OCHOBAHO Ha HATPymaHWs ONMUT W Hay4HU MO3HaHWs. TeopeTuyHuTe
pa3paboTky HEMPeKbCHATO PasKpUBAT W Cb3aBaT HOBM U MO-BUCLLM 3aKOHOMEPHOCTM 3a OpraHU3aLusiTa W CTPYKTypaTa Ha Matepuanite, GopMuTe 1 CUCTEMUTE.
CHCTEMHUSIT METOLONOMMYEH NOAXOL KbM KOHCTPYKTUBHOTO TBOPYECTBO CE MPEACTaBs Ype3 AefyKTUBEH NPEXOA KbM CMeLManHoTo KOHCTPYKTUBHO (hopMooBpa3yBaHe

KOHCTPYKTUBHO ODOPMSIHE.

MeTogonorusita Ha KOHCTPYKTUBHOTO (hopMooBpa3yBaHe € HOBO nofe B 06LonpueT s HaydeH noaxod. B bunrapus 15 e paspaboteHa ot npod. Munyo BpaitHos, koiito

npusexaa KOHKPETHW WUMCTPaLun CbC CTOMaHEHUTE NPBTOBU KOHCTPYKLMN.

OBLwmTe NPUHLMIM MoraT Aa GbaaT NPUIOKEHN U BbPXY APYTY TUMIOBE KOHCTPYKLMM, B T.4. 1 BbPXY reoTexHndeckuTe. Ypes [eayKTUBHUS NOAXOA Ce CTUra [0 KOHKPETHa
(hopMa 1 CbLLEBPEMEHHO Ce 0T4MTa B3aUMOLENCTBIE HA CbOPBXEHNATA B 06LLATa reo3alluTHa cUTEMA.

PasrnesfaHa e 0bekTuBHaTa Bpb3ka Mexay npeaHasHayeHueTo, hopMata 1 KOHCTPYKLMSITa NpU reo3alutara U reoTexHukaTa.

MpennoxeHa e METORONOMMS 32 MPOEKTUPAHE HA CbOPBXEHUSITA MPU KOMMNEKCHU CUCTEMM 3@ reosawuta. MpUBEAEHM Ca KOHKPETHU MPUMEPW 3a WMKCTpaLus

NOTBBbPXAEHUE Ha TEOPETUYHNUTE NOCTAHOBKMK.

BbBEJEHNE

Pa3BUTUETO M ePEKTUBHOTO MPUNOKEHME HA KOHCTPYKLMUTE €
BMHaru nrnog Ha TBOPYECTBO, OCHOBAHO Ha HaTpymaHwsi onuT K
Hay4HW MO3HaAHWUS. TeopUTMYHUTE pPas3palboTki HEeMpeKbCHATo
paskpuBaT U Cb3faBaT HOBM W MO-BUCLUM 3aKOHOMEPHOCTM 3a
OpraHu3auMsiTa W CTpykTypata Ha Matepuanute, opmuTe
cuctemue.

CbBpeMEHHMAT METOAONOMMYEH NOAXO0A KbM KOHCTPYKTUBHOTO
TBOPYECTBO CE MpEACTaBs Ype3 [AEAYKTMBEH MpEexXod KbM
CMeLnarnHoTo KOHCTPYKTUBHO (hopmMoobpasyBaHe M KOHCTPYK-
TWUBHO OChOPMSIHE.

MeTogonorsita Ha KOHCTPYKTMBHOTO ¢bopMoobpasyBaHe e
HOBO none B obwonpuetuss HayyeH nogxod. B Bbnrapus T4 €
paspaboTeHa ot npod. M.BpaiiHoB Ha 6as3aTa Ha CcTOMaHeHuTe
MPBTOBU KOHCTPYKLIMN.

O6LuTe NpUHUMNKM MoraT Ja GbAaT NMPUMOXEHU M BbPXY
OPYTV TWUNOBE KOHCTPYKLMM, B T.M. M BbPXY reOTEXHUYECKUTE.
Upes OemyKTMBHWS MOOXOA Ce CTUra A0 KOHKpeTHa chopma w
CblLIEBPEMEHHO CE OTYMTa B3aMMOAEHCTBMETO HA CLOPbXE-
HUATa B ObLLaTa reo3atuTHa cutema.

OBEKTUBHATA BPB3KA MEXIY
NMPEAHASHAYEHVETO, ®OPMATA
KOHCTPYKUWATA NP TEOSALLNTATA U
FEOTEXHUKATA

PasHopogHUTE U pasHoo6pa3Hu reo3aLuTHU 1 re0TEXHUYECKH
CbOPbXEHUsl Ca MNpedHasHayeHU [a 3ada0BONAT  PasnuyHi
(YHKUMM B KOHKPETHUTE YKPEeNuTENHW cucTemu. B 3aBucUMOCT
OT Te3u CBOM (PYHKUMM Te MpUTEXABaT CbOTBETHU MaTepuasHu1
thopmu. OT cBosi CTpaHa hopMuTe MoraT aa GbaaT onpeaeneHi
kaTo nnog Ha (yHKUMOHarHa opraHW3MpaHa cuctema oT
maTepwuani, KosiTo T noaabpxa n obeanHsBa B MPOCTPACTBOTO.
TS NpefcTaBnsiBa TsXHa HOcela KOHCTpykuus. Ha crepsawms
eTan WrpasiT ponsi TEXHOMOTMMTE KaTo CPeAcTBO 3a peasHo
W3MbIHEHME Ha KOHCTpyKUmMuTe. ToBa e norudyeckata Bpb3ka Ha
eAMHCTBOTO MeXfy NpeaHasHauyeHne — opMa — KOHCTPYKLMS -
TEXHOMOTUS.

ColiecTBysa ODEKTMBHA Bpb3ka MexXay npeaHasHayeHue,
(hopMa 1 KOHCTPYKLMS.

MpeaHasHayeHNeTo Ha KOHCTPYKUMSiTA € Aa OCUrypy OHasu
(hopMa B MpOCTPaHCTBOTO, KOSTO Aa MOEME U MpEeHece BCUYKM
TOBApY W Bb3[ENCTBUS, MOPOAEHN OT BbHLWHUTE ycroBus. Cbe
CBOSITA KOHCTPYKTMBHA BMCOYMHA UM AebennHa KOHCTpyKLmsiTa
npefcTaensBa rpbbHaka Ha CbopbXeHUsTa .

EanHcTBoTO MOXe fa 6bae mnwoctpupaHo: Mpu ykpensaHeTo
Ha MbTULLA, XK.N. IMHUKM, MOCTOBE U Ap. (PYHKUMATA U3UCKBA Aa



Ce OCUrypAT KOHKPETHO OnpefeneHn nnowy / mbTHO MnaTtHo,
TpoToapu 1 np./ 3a NpeMuHaBaHe Ha Bo3unata. Tes3u niowy ca
opraHuaMpaHn  LenecbobpasHo OT rmegHa Touka  Ha
npegHasHayeHWeTo W onpedensT M3WCKBaHWSTa 3a CBOATA
(OYHKLMOHAMHO-TEXHONOrMYHaTa hopma.

Tyk, KakTO M Tpu BCUYKM ChbOPbXEHUs hopmuTe ca
MPOAMKTYBaHW OT KOHCTPYKTWUBHUTE W3MCKBaHMS, pasbupa ce,
Cbobpa3eHn CbC ChLOTBETHUTE ECTETUYECKM, EKOMOrMYECKA U
TEXHOMOMMYHM ChOBPaXKEHHS.

Gopmata ce pasBMBa B MPOCTPAHCTBOTO W  noema
(YHKLMOHANHMTE ToBapW 4pes3 KOHCTpykumsTa. [pu ToBa,
KOHCTPYKUMSITA €  CbOTBETCTBYBalla Ha dopMata, HO
CbLUEBPEMEHHO TS e W MbpBMYHO onpedensiya 3a dopmara, 3a
[a 0TroBaps Ha NpegHasHaYeHNeTo.

METOLONOrM4YHN HAMPABITEHUA 3A
NMPOEKTUPAHE HA TEO3ALLMTHN CbOPBXEHUA
N CUCTEMU

MpoeKTpaHeTo Ha KOHCTPYKLMNTE MOXe [ia Ce Pa3BuBa B [BE
HanpaBIeHNsi C MPOTUBOMONIOXKEH XapaKTep.

MbpBOTO HanpaBneHue - N0 MHAYKTUBEH NOAXOA.

ToBa e CTaHAApTHOTO HanpaBlieHe, KOraTo Ce M3Non3yea Hai-
LUAPOK Kpbr TOTOBM €MEMEHTU, KOUTO Ce OpraHusMpat 3a
CbBMECTHaTa cu paboTa.

BTopoTo HanpaBreHue - No AeAyKTUBEH N0AXOA.

BbpeBM ce MO  anropuTbMa  Ha  KOHCTPYKTMUBHOTO
(hopmoobpasyBaHe, KOMTO BOAWM OT OOLIMTE (DYHKLMOHAIHM
W3MCKBaHWS Npe3 CTeneHuTe Ha hopmoobpasyBaHe [0 KpaiiHaTa
3aBbpLUEHa KOHCTPYKUMS. Moy LeAYKTUBHUS NOAXOL M3XOAHUTE
06LUM NOCTaHOBKM Ce (hopMMpaT MPeABapUTENHO U CrieumanHo
Ha OCHOBaTa Ha HaTpymaH GoraT omuT M WHopMaLMs Mo
WHOYKTMBEH MbT.

Hanuue e noruyeckata Bpb3ka Ha B3aUMOAEHACTBUETO Mexay
ABaTa NoOAX0Aa: CTaHOApTHUAT MOAXOL € MbBOHAYaneH, npu
KOWTO Ce Tpyna KOHKpeTHa MHAopMauust M onuT, 3a Ja ce
npemuHe cres Hero kbM 00OOLEeHWs AedyKTUBEH NOAXof.
BnaronapeHe Ha BTOpMS MoAxXod Ce  pasBuBaT U
[OYCbBbPLIEHCTBYBAT eNeMEHTUTe - MbPBUYHUS PaNBEH
MaTepuan Ha CTaHaapTHUS noaxod v T.H. OuyeBUaOHA € NUHUATA
Ha nporpeca, KOSTO €  pe3ynTaT  OT  MOCTOSHHOTO
B3a/MOJEIICTBIE Ha ABaTa NoAxoaa.

Ha NpPakTnKa HUKOW OT ABata noaxofa He ce npunara B YMCTua
Ch BMA, HO TOBa € eCTeCTBEHO N CbOTBETCTBYBA Ha CyﬁeKTI/IBHI/IFI
MM npousxoa.

Pa3Butneto Ha AEOYKTUBHNA NOAXO0L KaTO NO-BMUCOKa CTEneH
Ha ed)eKTI/IBHOCT 1 CPeACTBO 3a Cb3[aBaHEe Ha BCAKA NO-CrNOXHa
cucTtema Unn KOHCTPYKLMA e Heobxoaumo, 3a ga ce OTKpuBaT
HOBM Bb3MOXHOCTWU 1 HACOKW 3a KOHCTPYKTOPCKOTO TBOPYECTBO.
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CtaHaapTHOTO HanpaBneHue 3a NPoeKTUpaHe:

ToBa e Mo-LUMPOKO 3aCTLMNEHOTO HaNpaBNEHME B JocerallHaTta
MpaKTKa Ha KOHCTPYMpaHEeTO, n300L0. Hai-xapakTrepeH 3a Hero
€ CTpeMexbT KbM OCBOOOXOaBaHe OT  W3UMCTIEHUS W
Oopa3mMepsABaHe Ha BCe NO-LUMPOK KPbI OT eNeMeHT N Bb3Nn Ha
KOHCTPYKUWSITA, Ta AOPU HA HEllHaTa OCHOBHA CTaTUYECKa CXEMa.
HaToBapBaHusTa CbLLO Ce CTaHAapTM3UpaT.

KOMNOSMLMOHHNTE  enemMeHT ca NoapedeHu B YeTupu
AepapxmyHI HUBa:

-Nbpe0 HUBO- Hanpe4yHu ceyeHusi. PaspaboTenn ca
YHUBEpCarnHW 1 pasHoobpasHW HampeyHu CeYeHUs C TeXHUTE
TEOMETPUYHN U MexaHU4HU XapakTepucTukn. Heobxoaumo e Te
camo faa 6bgat noabpaHM M NPOBEPEHM 3a MPUIOXEHWE B
KOHKPETHWS Criyyai.

TakuBa ceyeHus ca pa3paboTeHM 3a BbxeTata MU
CBbp3BaLLMTE YaCTW HA aHKepWUTe, apMUpOBKATa Ha MUIOTUTE W
JpYrMTe CTOMaHOBETOHOBM KOHCTPYKLMMW, CEYEHMSATA HA TpbbUTE
[cToMaHeHun, nnacmacoBu, OETOHOBW/, M3KyCTBEHUTE Tena 3a
BperoykpenBaHe; reOCUMHTETUYHITE MaTepUani 1 ap.

-8MOPOMO HUBO - KOHCTPYKTUBHU ENIEMEHTU 1 30HMW.

Mma ce npegBug ramMaTta OT CEYEHWS, HO Beye C AbMMKUHATA,
T.e. TPUM3MEPHW, C BCUYKM TEXHW TPaHWYHW CTOMHOCTM 3a
HOCMMOCMOCOBHOCT. Mpumepy 3a TakbB Habup moraT aa Obaar
BbIHOBOMHMTE 6OKOBE, ronsIMa YacT OT KOpPaBUTE  CKamHM
aHKepy, CrnobsemmuTe KpenexHu enemeHTn npu  TYHenuTe,
crnobsiemm CTOMaHOOGETOHOBM MMM CTOMaHEHU NOAMOPHU W
LUMYHTOBM CTEHU W [p.

-mpemo HUBO - BULJOBE W TUMOBE KOHCTPYKTUBHU CXEMM.

Pa3paboTBaT ce TUNOBW KOHCTPYKLMK B CHOTBETEH AManasoH
Ha PasNWYHM reOMETPUYHU Pa3Mepy, NpU PasnnyHU TOBapw, 3a
Pa3NnN4HM NpefHasHayeHns. Ha Tasu ocHoBa MOXe HanpaBo Aa
C€ CbCTaBAT NPOEKTHUTE KOMMO3NLIMN.

Mpumepy MoraT fa GbaaT AafeHn ¢ AtobenHuTe NUNOTHA UK
LWAMLUOBM KOHCTPYKLMM, HATOBApEHW CbC CBMAYNLLEH HATUCK.
Haii-kpacHopeu#B  npumep €  LAMOCTHAaTa  aHKepHa
KOHCTPYKLMS! /NacyBHM UNW NpeBapuTenHo HanperHaT/. Bicoka
CTeneH Ha TUMM3aLus UMa U Npu BPEeroykpenuTenHuTe MOpCKH
CbOPBKEHNS.

-4emebPMO HUBO - KOHCTPYKTUBHI KOMMO3NLK.

CtaBa fgywma 3a Kkatanor Ha USNOCTHU KOHCTPYKTUBHM
KOMMO3ULMN Ha CbOPBXKEHNS. TPy HANUYMETO HA TaKbB KaTanoT
NPOEKTUPAHETO Ce npeBpblla B TBOPYECKM npouec Ha
KOMMO3MpaHe, a CTPOUTENICTBOTO- B KOMMNIEKTOBbYHA MOHTaXHa
JIeNHOCT.

He camo npun reosawjutata U reotexHnkara, HO VI306LLlO B
CTPOUTENCTBOTO TOBA YETBBHPTO HNBO BCE OLLE HE € MOCTUrHATO.

CbBCEM €CTECTBEH OT MCUXOMOTMYECKa rneAHa Touka e
MPOLECbT Ha Cb3psiBaHE Y KOHCTPYKTOpa - B pe3yntaT Ha
HaTpyNaHW [JOCTaTbYHO MHOTO OMUT, MHCHOPMALNS U TEOPUTUYHN
no3HaHus npu paboTa No CTaHLaApTHUTE CXEMW B €AMH MOMEHT
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HacTbMBa OCb3HABAHE Ha peauua obLUM 3aBMCMMOCTU, NNOA Ha
obobujaBaly, norneq BbpXy KOHCTPYKTMBHWTE npobnemu. Taka
Ce NPeMWHaBa Ha KAYECTBEHO HOBOTO MO-BUCOKO HUBO, OTKbAETO
TpbrBa MbTAT Ha AEOYKTUBHUA MOAXOA 338 KOHCTPYKTUBHOTO
thopmoobpasyBaHe 1 yCbBBLPLUIEHCTBYBAHE.

PaboTaTa Ha KOHCTPYKTOpa ¥ N0 YeTUpUTe HIBA € NOAXOAsLLA
3a aBTOMAaTW3MpaHe W TOBA € MOCTUTHATO 4O MHOTO BMCOKa
cTeneH. EcTecTBeHo € aBTOMaTuU3auusiTa fa Ce pasBuBa Hai-
6bp30 B Hail-HanpegHanuTe MHAYCTPUANHW ObPXaBM, KbAETO
YCWNEHO Ce MpaKTUKyBa peLLaBaHETO Ha KOHCTPYKTUBHMTE
npobnemu.

CTeneHta Ha aBTOMaTM3auWsl CMedBa TOpHUSI MepapxvyeH
peg, HoO B obpaTHa nocoka. Hai-BWCOKO aBTOMaTM3MpaHa e
AEHOCTTa MO MbPBOTO M BTOPOTO HUBO, MO-Criabo npum TpeTo, Ho
Beye C peauua MOCTUXEHUS U Han-cnabo € BbB BUCLIETO
YEeTBLPTO HWBO. B YaCTHOCT 3a reOTEXHUYECKUTE W re03alLLUTHM
CbOPBHXEHWS W CUCTEMM CTeMeHTa Ha aBToMaTM3auns W
YHUdMKaLMs, Ha npexod KbM  crnobsemMn  enemeHT e
3HAUMTENHO MO-HUCKA OT Ta3n MNpU BPBXHUTE KOHCTPYKLMMW
[crpagu,MocToBe, kyrnu u Ap./. MpuyuHata, eCTEeCTBEHO € B
roNiAIMOTO pa3HooBpasne Ha TEPEHHUTE U FeONOXKUTE YCIIOBUS U
B CTpeEMEXa KbM Hal-MblHO CBOTBETCTBME C EKONTUYHUTE
MPUHLMMM 33 MWHMManmHa Hameca B NPWUPOLHWTE MPOLECH.
"HyneBusT UMKbN® Ha CTPOWUTESNICTBO, KaKTO W YKPEnBaHETo
3ana3Bar xapakrepa Cv Ha Hal-Tpygoemku 1 6aBHu eTanu.

MbTAT Ha aBTOMATM3aUMS U YHUDMLMKALMS Ha NPOEKTUpa-
HETO MpU MHOYKTUBHWS NOAXOA 0CBOBOXOaBa Bpeme W ycunus
Ha YOBELUKMSI WHTENEKT 3a pellaBaHe Ha BbMpocuUTE OT Mo-
FOPHOTO HUBO.

C Ka3aHOTO [AOTYK B HMKaKkbB Cryyail He ce NpeHebpersat
MHOrOGPOIHUTE YHUKAMHW KOHCTPYKLMM, MNOA Ha KaTanoXHO-
CTaHAapTHUA noaxoAd. FomemusiT Gpoit CTaHOAPTHW HanpeyHu
CEYEHUS W KOHCTPYKTMBHUM €NeMEHTU C HULLO He orpaHuyaBar
TBOPYECKUTE NPOLIECH 38 YHUKAMHI PeLLeHs.

Mpyn geAyKTUBHUA NOAXOK NocokaTa Ha AENCTBUE W HAUMHBT
Ha pascbXaeHue e TOYHO obpaTeH Ha mbpeusa noaxod. Cneaga
ce nornyeckata NMHUS, Ha KOHCTPYKTUBHOTO (hopMoobpasyBaHe.
Tpbrea ce OT o0OWMTE UOeU 1 CbOBPAXEHUS U MOCTENEHHO ce
BbPBY KbM JeTalnu3auusTa.

KOHCTPYKTUBHOTO ®OPMOOBPA3YBAHE KATO
OCHOBHO HATMPABIEHUE MNMPY PASPABOTBAHE
HA METOOVKUTE 3A KOHCTPYWPAHE HA
FEOSALMTHNTE YKPENUTENHU CbOPBXXEHWUA.

MeTtoauyeckata CTpykTypa MOXe Aa Ce NpeAcTaBu Ha Tpw
HuBa:
| HUBO - 10 OCHOBHW KOHCTPYKTUBHI DOPMMU:

- MbPBUYHN  (DYHKLMOHANHO-TEXHOMOTUYHA  (DOPMMU.
TakuBa morat fa Obpar pasnuyHMTE TMNOBE
KOHCTPYKLMW:aHKEPHY, OtoBEenHK, KOHTpadopcHu
Hacwnu, NpemocTBaHus

- MbPBUYHM HAMPEYHU CEYEHNS, TUM HA CTPOUTENHMS
MaTepuarn, HOCMMOCMOCOOHOCT, OCHOBHM
CTaTUYECKU CXEMM.
HanpeuHuTe ceyeHus moraT fga Gbgat Kytueobpasu,
KPBFK , NUNCOBUAHM, NPABOBIBIHO , ABOMHO T.
Crpoutentute matepuann ca 6eTOH, CTOMaHOOETOH,
CTOMaHa, ckanHa Maca, Fre0OCUHTETUYHW MaTepuanu, bPeo 1 ap.

Il HMBO: - O OKOHYATEMNHW KOHCTPYKTUBHMU (hOpMU:
- PaBHUHHU W NPOCTPAHCTBEHN KOHCTPYKLMM.

Il HMBO - 4O LANOCTHM 06EMHO-NPOCTPAHCTBEHN KOHCTPYKTUBHY
cucTemu.

KoHCTpYKTUBHOTO topmoobpasyBaHe
nNpeacTaBnsiBa [edyKTUBEH TBOPYECKM MbT  OT
MbPBUYHNTE KOHCTPYKTUBHU (DOPMW, MPOANKTYBaHN OT
NpeSHa3HAYeHNeTo [0 OKOHYATEeNHOTO  MPOEKTHO
peLLeHne 3a Lanara cuctema.

OkoHuaTenHaTa ¢opma Ha CbOPBXKEHUsITA LUe Ce OMpeaesni
OT MHOTOKPaTHUS LWKBIT: (PYHKLMOHAMHO-TEXHOMOIMYHA dopma -
MbPBUYHN  KOHCTPYKTUBHU (POPMM  -KOHCTPYKTUBHO HAMpEeyHo
CeYeHMe - OCHOBHA KOHCTPYKTMBHA (hopma - OKOHYaTerHa
KOHCTPYKTMBHA (hopMa. MpoLechT € MHOMOUMKIUYEH, 3aLoTo €
WHTEPAKTUBEH, MHOrO(hAKTOPEH, @ HAMWUPAHETO Ha PELLEHNETO
CM OCTaBa B ronsma CTeneH TBOpPYECKU npouec. HatpynsaHeTo
Ha boraT NWYeH OMMT, KaKTO M Ha [OCTaTbyHO MHGOpMaLmMs K
TEOPETNYHWN 3HAHMSA CKbCSBAT LMKba U obnekyasar paboTata
no onpefensHeTo Ha OKoHYaTenHaTa gopma.

KOHCTPYKTMBHUTE HaNpeyHu CeyeHus Npu onpedeneH BuA
CTPOUTENIEH MaTepuan 1 onpeaeneHa gopMa noemart u noHacsT
Ypes CBOETO HamnperHato U [ed)opMUpaHO ChCTOSHUE paspes-
HuTe yeunus M, Q u N.

Bcuukn  M3BpOEHM  XapaKTepUCTUKW Ha  KOHCTPYKTWUBHWTE
HanpeyHn CeyeHus ca B OWHAMUYHA 3aBMCMMOCT MOMEXIY CH,
3all0TO BCAKA OT TAX MOCTOSHHO Tbpnu passuTWe. Hanpumep,
pa3pesHUTE YCUNNA HEMPEKbCHATO Ce U3MEHAT C yBenuua-
BaHETO Ha BBHLUHWUTE ToBapu. LIANOCTHOTO passuTie Ha YoBe-
YeCTBOTO BWHarM BOAM [0 YBeNuYaBaHe Ha (hyHKLMOHamNHUTe
TOBapW, KOUTO KOHCTpyKUMWTE cneaBa fAa noHacat. [lpw
YKpenBaHuUTe TPaHCMOPTHM ODeKTW HapacTBaT Termata Ha
BO3WnaTa, npu CrpaguTe HapacTBa eTaxHocTTa M T.H. Tosa
nopaxga HeobxogumocTTa OT MOBMLIABAHE Ha HOCUMOCMO-
COBHOCTTa Ha CeveHwsTa, YCbBBPLUEHCTBYBAHE Ha CTpO-
TeNHUTe martepuann W T.H. Taka ce e CTMrHano A0 paumo-
HanuaupaHe Ha CeYeHWsiTa OT MbPBUYHOTO KPbITIO CeveHue Ao
AsoitHoTo T, kyTueobpasHuTe, NPbLTOBUTE U Ap. MOA.

[pyr noaxol 3a yBenuyaBaHe Ha HOCUMOCMOCOGHOCTTA e
YBENMYaBaHETO Ha KOHCTPYKTUHATA BMCOYMHA Ha HampeyHuTe
CeyeHus.

Pa3ButneTo Ha KOHCTPYKTUBHUTE (bOpMI/I € KbM TaKunBa, KOUTO
ennMuHnpar Mu pa6OT9|T camo ¢ N, T.e. OT MbIHOCTEHHUTE KbM



NPBTOBM KOHCTPYKLMK. Tasn TeHaeHUms e oBekTnBHa 1 0Tpasssa
MbTA HA TEXHUYECKUS MPOTPEC KbM MO-MPOCTH, HO NO-ePEKTUBHM
cTaTMyeckn cxemn, obneyeHn B YCbBBPLUEHCTBAWM Ce
KOHCTYKTUBHM hopMM.

CBETOBHUSIT OMWT B YKPENBaHETO Ha CBfauullaTta nokassa
CbluuTe npusHauu: B Hai-passutuTe ObpkaBu npeobnapasa
BMaraHeTo0 Ha rbBKABUTE €OHOMEPHU aHKEPHM YKpensaLyn
KOHCTPYKUMM /paboTaT camo ¢ N- ycunns/. CtomaHo6eToHOBUTE
A06GENHN  KOHCTPYKUMW MOCTEMEHHO MpeMMHABaT OT KpbN
MITTHY MUIIOTU KbM €POPa3MEpHU KyXu KIageHL, KouTo umar
HEOCMOpMMO  MO-BUCOKA  €(PEKTMBHOCT  MpWU  MO-ronemuTe
HaToBapBaHus.

HapacTHaxa CkokooOpa3HO (hU3MKO-MEXAHUYHUTE XapaKTe-
PUCTUKM Ha TEOCUHTETUYHUTE MaTtepwuann, npu KOWUTO KaTero-
PWYHO Ce Hanoxw HoeaTa cyposuHa MEBIT.

Mpn onpegensHeTo Ha (OPMUTE HA  KOHCTYKTUBHUTE
€NEMEHTY BMHArK ce NosBSBa NPOTUBOPEUMETO MEXIY U3UCKBA-
HMSATa 33 MUHUMANEH Pa3xof Ha MaTepuan oT eAHa CTpaHa U Ha
TPYA W eHeprus - oT gpyra.Hai —nobpe Tesn TBbpAeHWs ce
WNOCTPUPAT MPW MO-CIIOXHUTE KOHCTPYKLWM /aHKEpU, MUNOTH
KnapeHuw/, KbAeTo pasxoauTe 3a TPy Mo Havarno ca no-ronemm
W NPOMEHUTE OKa3BaT 3HAYMTENHO BUSHUE BLPXYy CPOKa M
CTOMAHOCTTA Ha U3MbHEHUETO.

MuHMManHMAT pa3xol Ha TPy4 W eHeprus  WU3Mckea
MaKcUMarHa TMnu3aLus Ha enemMeHTUTE, KOETO BOAW B U3BECTHA
cTeneH Ao npeopa3MepsiBaHe M NPepasxof Ha Matepuan.

ONTUMU3MPAHETO B Criyyas e C BUCOKa CTEMeH Ha Heonpe-
[ENeHOCT, HO 3a CNyyauTe Ha re03allMTHUTE ChOPLXEHUS €
onpaBOaHO Aa Ce Aade NpPeBec Ha MKOHOMWATA Ha Tpya W
eHeprus, pecr. Ha Bpeme, 3a [a Ce OTroBOpW Ha YCNOBMATa 3a
aBapUIAHOCT W Mo-ToNAMa HeonpeeneHoCT Ha Lienus CNexkTLP OT
BBHLUHM Bb3AECTBISA. B ayxa Ha npeacTaBeHus noaxon cnefiga
fna 6baar npeAcTaBeHM npuuMnuTe 3a  eDEKTMBHOCT Ha
reOTEXHUYECKUTE U Te03allMTHU KOHCTPYKLUMM, 3a TsXHaTa
NKOHOMUYHOCT U HafexHocT. C ToBa LLe ce Monyyu 3aBbpliueHa
MbpBOHaYanHata npeacTaBa 3a METOAONOMMYHOTO Hanpasne-
HUe.

NPUHLUAMK 3A EGEKTUBHOCT HA
KOHCTPYKUWATA

MpuHUMNKTE 33 ePEKTUHOCT Ha KOHCTPYKLNSATA Ca CleaHUTE:
- KOHUEHTpauyst Ha MaTepuana
- V3MbIHSBAHE Ha Mo-ronsM Gpoii MpegHa3HauYeHWs:

€[JHOBPEMEHHO.
- MpefaeaHe Ha TOBApuTE MO Hai-kpaTKus MbT [0
(byHaAMeHTUTE
- MaKCMManHo W3non3yBaHe Ha  AKOCTTa  Ha
MaTtepuana.

l—Ipes KOHLUeHTpauuATa Ha MaTepuana ce Lenn ¢ no-manbk
6p0|7| enemMeHTn fa ce noemat no — ronemun ToBapw. Mo TO3M
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Ha4MH HOCMMOCMOCOBHOCTTa Ha MpPeABapUTENIHO HamperHaTuTe
aHkepn pocturHa 1500kN, KnageHUMTe U LWAWLOBUTE CTEHM
3aMeHsIT MUIOTUTE NPU Hal-TEXKNTE HAaTOBapBaHus, NOANOPHUTE
CTEHW M 1306LM NNOCKOCTHUTE €NemMeHTU CTaBaT TbHKO-
CTENEHHW, HO OPEBPEHM 1 T.H.

N3mbnHsBaHEToO Ha noBeye OT €OHO NpefHasHayeHne e
XapakTepHa uYepTa Ha reoTEeXHUYeckUTe W reo3aluTHUTe
cbopbxeHus. [lpednoctaBka 3a ToBa € TEXHWAT MH(pa-
CTPYKTYpeH xapaktep. [lpyra npegnoctaBka €, Ye mnpenHas-
HayeHW 3a yKkpensaHe Te OMBAaT HaTOBapeHW NPeAMMHO C
XOPW3OHTaNHM YCWMs W OCTaBa HEOMON30TBOPEHa [AOoKpail
TAXHaTa ronsMa HOCMMOCNOCOGHOCT BbB BepTUKanHa nocoka. B
TOBA OTHOLUEHWE MMa KPAacHOPEYMBM MPUMEPU 3a paLWOHamHW
MHOTO(YHKLMOHAMHN M OpWUriHanHM peluenns. Takosa e
kasuHoTo B MoHTe Kapno, u3rpageHo BbpXy YKpenuTenHarta
KOHCTPYKLMS Ha TroNsiMO CBRavnLLe no mopckus 6psr. MogobHu
Woeu MMa My Hac 3a Ornon3oTBOPSIBaHE Ha POCTBEP3WUTE Mpu
yKpensaHeTo Ha Kabakym.

HOpMaTVIBHO € 3anerHana Bb3MOXHOCTTA NOAXOAALLO
d)yH,CI,I/IpaHVITe Ccrpagu da cnyxat eQHOBPEMEHHO U 3a NoemMaHe
Ha XOpu30TasHu CBNavnLLH1 cunu, T.e. O6paTHVIF| npoduec.

Bcuukn - BperoykpenuTenHu MOPCKM  KaMEHOHACUMHU - Auru
/nambu/ ca ¢ ochopmeHa GETOHOBA HACTMIKa BbPXY KOpoHaTa CH,
ypes KOSTO W3MbHABAT TPAHCMOPTHM (YHKLWK, @ 334 Tenata um
CE HacunBa MSCbK 3a W3KYCTBEH nnax. Ha onpegenexn mecta
BbPXy AUMUTE Ca MOCTPOEHU crpagan W CbopbkeHus. MHoro ot
ByHuTe ca 1 npuctanu. Mpu ykpensaHe Ha MbTULLA 1 XK.N. NUHAN
4eCTo MbTW MOLWHA, eaporabapuTHa brnoBa NMOAMOPHA CTeHa,
(hyHaMpaHa ¢ NMoTY Noema, He Camo XOPU30TaNTHUTE YCUInS OT
CBIMYAHE W 3eMEH HATMUCK, HO 1 LSINOTO HAaTOBapBaHE OT FOPHOTO
CTPOEHe W Bo3urata.

[e0TEXHUYECKATE U T€03aLLMTHUTE KOHCTPYKLMM B Ka4ecTBOTO
CU Ha MHPACTPYKTYPHU HanpaBo NpefaBaT yCunnsiTa B 3eMHaTa
OCHOBA , T.. M0 Hali-KpaTkus MbT.

MpobnemMbT 3a MaKCUMAnHO W3NOM3yBaHe Ha SKOCTTa Ha
maTepuanuTe ocTaBa NOCTOSHEH 3a KOHCTpykTopute. [lo-
BMCOKaTa CTENEH Ha HeOMpeAeneHOCT Ha XapaKTepucTUkuTe Ha
CTPOUTENHUTE MOYBM KATO MaTepuan, BKMIOYEH B UHXEHEepHUTE
WN34YMCNEHMS Cb3faBa M3BECTHU TPYAHOCTW B TOBA OTHOLLEHME .
BraronapeHue Ha WHTEH3VWBHOTO pa3BWTME Ha 3eMHaTa
MeXaHWKa, Ha HaTpynBaHeTo Ha AbArY CTaTUCTUYECKU PefoBe OT
WH(hOpMaLMs 33 XWAPOSOrMsATa N METEoponormsTa, Ha GypHOTO
TEXHONOTMYHO Pa3BUTME B CBETOBEH Mallab MeToaukuTe 3a
CTATMYECKM W3YMCTIEHWS M OpasMepsiBaHuUs ca MpUBEJEHW B
CbOTBETCTBME C TE3U 3@ BPBXHUTE KOHCTPYKLMN.

Y Hac HAMa W3KMYeHWe OT cuTyaumusaTa. Ypes metoauTe Ha
rPaHUYHUTE CBLCTOSHUSA U Ha JOMYCTUMUTE HarnpexeHus, CboT-
BETHO 3a Crpay 1 3a TPAHCMOPTHU U XUOPOTEXHUYECKA CHOPD-
XEHWs Ce MocTura HOPMaToBHO W3WCKBaHaTa WKOHOMUYHOCT Ha
peLleHusTa.

FOANLLHWK Ha MurHo-eeonoxkust yHusepcumem “Ce. Mean Puncku”, mom 46 (2003), ceumuk I, TEQJTOTUA U TEQOU3NKA
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NKOHOMWYOCT N HALEXHOCT MPA
NMPOEKTUPAHETO HA TEOTEXHUYECKUTE Y
EOSALMTHUTE KOHCTPYKLA

OnTumanHaTta WKOHOMWYHOCT M MOBULLEHATA CUrypHOCT K
Ha[leXHOCT Ca [ABeTe rMaBHWN N3NCKBAHWUA NPU NPOEKTUPAHETO Ha
KOHCTPYKLMUTE.

ONnTUMarnHOTO MPOEKTMPaHe € MOLYMHEHO Ha orvKaTa, KaKTo
Ha KOHCTPYKTMBHOTO (hopMoobpasyBaHe, Taka M Ha WHBECTY-
LUMOHHWSI MpOLEC /mnaHupaHe-NpoyYBaHe-MpoeKTMpaHe-U3mb-
HeHue-ekcrnoaTauusi/. ToBa M3KcKa MPOEKTHT Aa WMa paspa-
BoTeHn B3aMMOOOBLP3aHM YacTM C aHanuau: 3a npegHas-
HaYeHMETO,  KOHCTPYKTUBHO-M3UMACTIMTENHA,  TEXHOMOTMYHa,
eKCMNOTaLMOHHa.

Kputepuute 3a ONTUMAnHa KOHCTPYKUMSA Ce [OendaT Ha ka-
YecTBeHM /pyHKUMAHANHOCT, TPaHOCT, PEMOHTONPUIOOHOCT,
Ha[eXHOCT, eCTETUYHOCT/ M KONMWYecTBEHM /pasxod Ha Mare-
puanu, Tpym, eHeprus,, Bpeme/. Mpu kayecTBEHUTE Ce TbPCH MakK-
CMMYMa, a MU KONMYECTBEHUTE - MUHUMYM.

MogxoauTe M MPUHUMMNTE 33 OMTUMAanHa MKOHOMMYHOCT W
MOBMLUEHA CUrYPHOCT W HAZEXHOCT Ha TreoTeXHWYeckuTe u
reo3allUTHUTE CbOPBXKEHUS W CUCTEMW Ca MOOYMHEHM Ha
N3NOXEHMs no-rope 0bLy Noaxod KbM KOHCTPYKTMBHOTO ¢hOpMO-
obpasyBaHe.

L4pe3 NpMBEXAaHETO UM KbM KOHKPETHUTE 3ala4n MOXe [a ce
NOCTUrHe n34yepnaTenHocT Ao HaI7I-KpaI7IHOTO HMUBO Ha aHanu3a.

MokasaHWAT METOLONOrMYeH NoAXoM € Cpefl MbPBOoHAYaNHITE
CTBIKM 33 0606LUEH aHANM3 Ha KOHCTPYKTUBHOTO TBOPYECTBO B
obracTTa Ha reosaluTHUTE U FEOTEXHUYECKUTE ChOPBXEHMS.
MbpBaTa 3agadya npeq Hero e fJa ce onuTa fa CBede
(hopMynupaHuTe NPUHLMNKA KbM KOHKDETHWTE TecHOoCTeLmManHm
tenn. O4YeBUaHN Ca HIOAHCUTE, KOWTO Bb3HUKBAT, MOPOLEHN OT

Mpenopbyaxa 3a nybnukysaHe om
kamedpa “Xudpozeanoaus u UHxeHepHa aeonoeus *, IO

0coBeHoCTUTe Ha reosalliMTHaTa AGMHOCT , MaBHO OT NpskaTa i
Bpb3ka C OKOMHAaTa cpefa, OT YyBCTBUTENHOCTTA Ha MpuUpoaaTa
KbM uoBellkaTa Hameca B MpoOLECUTEe , @ CblUO OT Heros-
TAPALOTO Ce pasHoobpa3sue Ha peneda 1 reonoXKNs CTPOEX.

W3BoauTe, kouTo Moxe Aa Obpar HampaBeHu OT MeTomo-
NOTUYECKNS aHANM3 Ca CreaHNTe:
-POEKTMPaHETO W U3MBITHEHWETO Ha re03aluTHUTE W
re0TeXHU4YeCKUTe CbOPBKEHUA N CUCTEMU HAMbBITHO Ce BNCBa B
NPUHLMNNTE Ha KOHCTPYKTUBHOTO hopmobpasyBaHe

-IMa [I0CTaTbYHO HaTpynaHW OnuT, MHAOpMaLmMs U Teope-
TWYHW 3HAHWS, 38 Ja Ce MPEeMMHaBa OT WHOYKTUBEH KbM
LEelyKTUBEH Mofxof B Tasu obracT U 4a ce TbpcAT BCE MOBeYe
HOBM OOWM CUCTEMHM 33BUCUMOCTM M  ONMTUMM3ALMS  Ha
CbOPBXKEHWS, HA TEXHUTE ENEMEHTU W HAMPEYHUTE CEYEHNSI.

-B C/Ma € MPOLeChT Ha HapacTBaHe Ha eKCToTaLMOHHUTE
HaTOBapBaHWs UM MPOW3BOOHWTE HEMY HapacTBaHWs Ha
Pa3PE3HUTE YCUINSI, KOHCTYKTMBHUTE BUCOYMHW HA CEYeHusiTa 1
ysikyaBaHe Ha MaTepuanuTe.

-HaBMM3aHETO Ha HOBM MaTepuany, KOHCTPYKLUMM M TEXHO-
1OTUH, NNOL HA TEXHUYECKMS NPOrpec Npeau3BrKkBa HyxaaTta oT
pPa3BUTUE HA BUCOKUTE HMBA Ha TBOPYECTBO-KOHCTPYKTUBHOTO
KOMMNO3upaHe.

-NPpUHUUNuTEe  3a e(beKTI/IBHOCT Ha KOHCTpyKUuATa, 3a
MKOHOMMWYHOCT M HAaOEeXHOCT Morat [a nocryxar 3a I/I3pa6OTBaHe
1 yCbBpaLUEHCTBYBaHE HAa METOONKUTE 3a CPaBHUHUA, OLIEHKN U
aHann3n Ha NPpoeKTUTE U Ha CbLECTBYBALLUTE CbOPBKEHUA.
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ABSTRACT

Developing and effective application of structures is always an outcome of creation based on accumulated experience and science knowledge. Theoretic elaboration
continuously displays and creates new and higher regularity of organization and structure of material, forms and systems.

The system’s methodological approach to structural creativity is displaying by deduct transition to the special structural form-making and structural detailing.

Methodology of structural form making is a new area for conventional science approach. In Bulgaria this methodology has elaborated by prof.Milcho Braynov who bring

concretely illustration by steel rod structures.

The general principles can be appreciated to other kinds of structures too, including geo-technique and geo-protective. By deductive approach it reach to concretely forms
and in the same time is giving an account of interaction between structures of general geo-protective system.

Objective connections between function, form and structure are examined from point of view of geo-protection and geo-technique.

It is proposed a methodology for designing of structures and complex geo-protective systems. There are cited an examples for illustration and confirmation of theoretical

treatment.

Developing and effective application of structures is always a outcome of creation based on accumulated experience and science knowledge. Theoretic elaboration
continuously display and create new and higher regularly of organization and structure of materials, forms and systems.
Actually methodological approach to the structural creativity is dispelling by deduct transition to the special structural form making and detailing.

INTRUDUCTION

Developing and effective application of structures is always an
outcome of creation based on accumulated experience and
science knowledge. Theoretic elaboration continuously displays
and creates new and higher regularity of organization and
structure of material, forms and systems.

The system’s methodological approach to structural creativity
is displaying by deduct transition to the special structural form-
making and structural detailing.

Methodology of structural form making is a new area for
conventional science approach. In Bulgaria this methodology has
elaborated by prof.Milcho Braynov (1980) who bring concretely
illustration by steel rod structures.

The general principles can be appreciated to other kinds of
structures too, including geo-technique and geo-protective. By
deductive approach it reach to concretely forms and in the same
time is giving an account of interaction between structures of
general geo-protective system.

OBJECTIVE CONNECTIONS BETWEEN PURPOSE, FORM
AND STRUCTURE, FROM POINT OF VIEW OF GEO-
PROTECTION AND GEO-TECHNIQUE

The different geo-protective and geo-technique structures are
distant to satisfy different functions of concretely protection
systems. Structures have different material forms related from his
destination. Forms can be defined by functional material

organization system, keeping and integrating them in the space.
This is their bearing structure. Technology is transmission to real
execution of the structures. Hear logic connection between
destination-form-structure-technologic.

There is objective connection between function, form and
structure.

Destination of the structure is to insure these form in
the space that will accept and transmit all forces and
actions, borne of function and external conditions.
Structure is spine with highest and large.

Unity can be illustrated. Function requires places (roadbed,
pavements etc.) for transporting on the time of protection works
of roads, railways, bridges etc. These places are organized from
point of view of his destination. They define requires of his
functional-technological form.

As other structures, forms are conformed by structure requires,
aesthetic, ecology and technology considerations.

Form is develops in the space and receives
functional forces by the structure. The structure is
relevant to the form, but it is primary directive for the
form and has to respect to destination.

METHODOLOGICAL DIRECTIONS OF DESIGNING OF GEO-
PROTECTIVE STRUCTURES AND SYSTEMS

Designs of structures can development on two directions.



First direction -inductive approach. This standard direction
utilization many prepared elements organized to work together.

Second direction -deductive approach. By the way of structural
form making to the functional considerations, levels of form
making and finally structure. General exit conditions of deductive
approach are forming —preliminary and especially on the base of
accumulated large experience and information by inductive way.

There is a logic connection between these two approaches.
Standard approached is a primary, when receive a concretely
information and experience. After that it pass to the general
deductive approach. By virtue of second approach elements
develop and improve. Elements are preliminary structure material
of the standard method. Streamline of the progress is obviously.
It is a result of permanent interaction between two approaches.

Development of deductive approach as higher level of effective
and resource for creativity of more complicate systems and
structures is necessary. It has to display new possibilities and
directions for structural creativity.

Standard direction of designee:

This is more dissipate direction in the practice now. The best
his characteristic is a line to reduce calculations and detailing of
more and more elements of structure and of here general static
shim too. Forces are standard too.

Composition elements have four hierarchy levels:

First level-cross sections:

Universal different cross sections are worked out with their
geometry and technique characteristics. It is necessary only to be
selected and apply in concrete case.

These sections are worked out for the anchor's cable and
fittings, for the reinforcement of pilots and other concrete
structure, sections of tubes 9sleel, plastic, concrete), artificial
blocks for board- protection, geo-synthetic materials, etc.

Second level - structure elements and zones.

The question is about three-dimensional elements, with all
their limits of bearing capacity. For examples: breakwater blocks,
a large past of steel passive anchors, support for tunnels, etc.

Third level - kinds of structure shims. Type designs of structures
are developing for consideration diapason of measures, forces
and destinations. It can develop structural composition on this
base.

For examples: dowel piles or groove wall, forced by sliding.
Complex anchor structure (passive or reinforcement is a brightly
example. There is a high level of type —structure in area of board-
protection systems.

Fourth level - structural compositions.

Talking about catalog of complexly structural compositions.
When there is a catalogue, designing convert to creative process
of composition and construction convert to complex montage
activity.

Generally fourth level is not attain in construction, including
geo-protection and geo-technique.

Matura is natural process for the designer. When he has
accumulated experience enough, information and theoretical
knowledge from the work on standard shim, coming a moment of
become aware of many general relations, result of general view
to the structural problems. This is the way to higher quality level,
where become deductive approaches of structural form making
and form detailing.

Design is suitable for automation on the four levels and it has
attained yet with high quality. Naturally, automation is the faster
developed in high-industrialized countries, where decisions of
structure problems have very large practice.

Level of automation follows above hierarchy order but in
reverse direction. The higher automation is activity on fist and
second level, on a smaller scale on thirty, but with many picks
yet. The poorly developed is the higher forth level.

Level of automated and unification design and construction of
geo-technique and geo-protection projects is on a low level in
comparison with superior structures (building, brigs, towers, etc.).
The reason is the great diversity of terrain and geological
conditions and of streamline to correspond with ecological
principia of minimum actions in to natural process. Underground
construction cycle as the protection keeps his character of small
and labor-consuming stage. Way of automation and unification
design and construction by inductive approach give home
intellects a time and possibilities to decision of high level
questions.

Wrote above doesn’t neglect many unique structures, borne by
catalog-standard approach. The great number standard cross-
sections and structure elements don't limit creative process of
unique decisions.

Direction of activity and thinking way of the deductive approach
is exactly opposed to above approach. It is following a logic line
of structural form making. It is starting from general ideas and
considerations and step by step it is walking to detailing.

STRUCTURAL FORMS MAKING -BASIC DIRECTION OF
ELABORATE A METHOD FOR DESIGNING OF GEO-
PROTECTION AND SUPPORT STRUCTURES

Methodic structure can be show on three levels:
I level - to basic structure forms:

- Initial function -technological forms.

These can be different type structures: anchors, dowels,
contra-forces, brigs.

- Initial cross sections, type of material, loading capacity,
general static schemas:

The cross can be box, circle, ellipse, rectangular, double-T.



Construction materials are concrete, reinforced concrete, steel,
stones, geo-synthetics, wood etc.

I level - to final structure forms-flat and space structures.
Il level - to entire volume —space structure systems.

Structural form making represents deductive way, starting from
preliminary structure forms, conforming with purpose to finally
decision for all system.

Finally form of structures will be definite by multiple cycle:
function-technological form - initial structural forms - structural
cross section - basic structural form - finally structure form.

The process is multiple because it is interactive, multi-factorial.
Discover of the decision is a creative process, first of all.
Accumulation of great personal experience, as information
enough and theoretic knowledge out cycle and make easier the
work for definition of finally form.

Structural cross sections with defined kinds material and form
receive, stand forces M, Q, N by their reinforcing and deforming
condition.

All ordered characteristics of structural cross sections have
dynamic connections between them, because all of them are
developing continuously. For example, section’s, forces change
himself continuously in reaccept with increasing of external
forces. The development of people lead to increasing of
functional forces, those structures have to stand. Weight of
vehicles over transport structures is increasing, floors-number of
buildings increasing too etc. By this way it is boring a necessary
of higher loading capacity of sections, improving of materials etc.
Such a way from initial circle section to double-T, box etc.

Other approach for increase of loading capacity is increase of
section’s high.

Direction of structural forms is developing to these, which work
by N only, without M, from solid-walled to lattice structures.
Tendency is objective and if reflect way of technical progress to
more simple but more effectively static schemas, covered in
improving structure forms.

World experience of landslide protection shows the same
indications.  Flexible one-dimensional anchor protection
structures (working by N-forces only) dominant in the best-
industrialized countries. Reinforced concrete structures go on
from circle full pilots dowel to large-dimensional, that are
obviously higher effectively under bigger loads.

Physique-mechanic characteristics of geo-synthetic have
unsteady evolution, categorically, the new raw material PEHD is
dominating.

When structure’s element forms are determining, there is a
contradiction between considerations for minimum expense of
material on side and expense of labor and energy on other side.
This thesis has a good illustration by more complicated structures
(anchors, piles and shafts). Their expense of labor is principally

more and changes reflect brittle on the time and the price of
execution.

Minimum expense of labor and energy consider maximum
typical elements, which lead to over dimensioning and over
expenditure of material insertion level.

In this case optimization has a high level of indetermination,
but it is normal for geo-protect structures, to prefer economy of
labor and energy, respectively time, to answer the consideration
of emergency and all spectra of undetermined external loads. In
the spirit of snowed method it has be display the principia of
effectively geo-technique and geo-protective structures, of their
economic and reliability. So will create completed initial
impression about methodological direction.

PRINCIPIA OF EFFECTIVENESS OF STRUCTURE
The principle for effectiveness of structure is following:

- Concentration of materials

- Parallel execution of more destinations.

- Translating of loads on the shortest way to the
basic.

- Maximum exploitation of material load capacity

By concentration of material bigger loads are standing by
smaller number elements. So load capacity of presstreced
anchors attained 1500kN, shafts and groove wall change the
pilots under the biggest loads, support-walls and other flat
elements, generally, rice to thin-walled but ribbed etc.

Execution of more of one destination is a characteristic of geo-
technique and geo protection structures. Their infrastructure
character is a primer condition. Their destination for protection is
other premise, to be loaded by horizontal, forces, generally. Their
grad load capacity on vertical direction stay without exploitation.
There are brightly examples for rational multifunctional and
celebrate decisions. That is Monte Carlo’s Casino, constructed
on protected structure of great landslide on see board. There are
similar ideas in Bulgaria to utilize flat on the piles that support
Kabacum.

According to the standard has a possibility well based
buildings to receive and horizontal load from landslides-reverse
process.

All coast-protection shown dam on the See have concrete
pavements over the crown. That has transport function. There is
a send behind for artificial beach. Buildings and installations have
constructed on other places of dams. Many ruble groins are ports
in the same time. There are many cases of rood and railway
protection, where great rectangle wool based by piles stand
horizontal forces from sliding and load of vehicles and
superstructure.



Geo-technique and geo-protect structures in quality of
infrastructure principally transfer load to the art basic directly, on
the shortest way.

The problem of maximum exploitation load capacity is
permanent for engineers. Higher levels of indefinite of soil
characteristics, included in calculations create some
complications. Tanks of intensive development of Soil Mechanic,
of accumulation of long order hydrologic meteorology
information, of rapid technological development in the world,
methods for static calculations and dimensioning are carried out
to correspondence with these, about superior structures.

There is not exclude in Bulgaria in this direction.

Executable economy of decisions for building transport and
hydraulic structures is creating by the Methods of limit conditions
and Method of admissible tensions.

ECONOMY AND RELIABILITY OF DESIGNED OF GEO-
TECHNICAL AND GEO-PROTECTIVE STRUCTURES

Optimal economy, raise security and reliability are two general
considerations of structural designing.

Optimal designing is subordinate to logic, as to the structural
form making, as to investment process, including planning-
investigation-design-construction-exploitation. This logic calls
interaction parts of the project (analyses about destination,
calculation, technology and exploitation).

Criteria about optimal structure are different as following -
qualitative (functional, durability, maintainability and reliability,
aesthetic) and quantitative (expense of materials, labor and
energy, time). It has to look for maximum about quality and
minimum about quantitative.

Approaches and principia of optimum economy and rice
security and reliability of geo-technical and geo-protective

structures and systems are subordinated of approach to
structural form making.

Analyze can be settled by adducing of these principia to
concrete task.

Showed methodological approach is one of first steps to
general analyzing of structural creative in area of geo-protective
and geo-technical activity. First his task is to reduce principia to
specific aims. Obviously, there are shades, borne of connection
between geo-protection and nature, of natural sensitive to
humane intervention in processes, as of unique relief and
geological morphology.

Conclusions from methodical analyze are adducing to
followed:

- Design and construction of geo-protective and geo-
technical structures and systems are quite writing in the principia
of structural form making.

- There is experience, information and theoretic knowledge
enough, to go on from inductive to deductive approach in this
area and to look for more new general system’s relations, new
strictures, their elements and cross sections.

- The process of increasing of exploitation loads and
derivative of them section forces, of section height and
strengthening of materials is valid.

- The new materials, structures and technologies, borne of
technical progress provoke need of developing of great level of
creative- the structural composition.

- Principia of structure effective, of economy and reliability
can be serve for create and improve of methods related
comparison, valuations and analyses of projects and structures.
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