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Ipog v KatevBvven Emxvtoyoivg Xyeoroopnov
Koataokev®v amro Aopiko Xarvfa

A. Z. ZOPIANOITIOYAOX
Enikovpog Kabnyntg [Havemotmpio ®eccariog

Hepiznyn

2TV TOPovoa EPYATIO ETIYEIPEITAL 1] KPITIKH TOPOVGIOCH, O GYOAL0-
OUOG Kal 1] KOTG TO d0vaTov guficboven tne onuocioc twv crovdol-
OTEPMV TOPOUETPWYV, Ol OTOIES EXNPERLOVY TOV ETITUYN TYEILACTUO
KOTAOKEDWV Ao JOIKO yalvfa. Metd tov opioud tov oyediaouod
KOl EKTEVH] OVAQOPAG OTIS EVEPYEIEG EKEIVES, TOV KPIVOVIOL O70-
pOITNTES Y10 TNV EMITEVEN TOV TPOOVAPEPHEVTOS TKOTOD, did0VTOL
0. avaykoio, mpog tovto Pruate, exbeidletor o polog s opbic
EMOTNUOVIKNG KPIONS, N OVAYKH GUVEYOVS TPOGOXNG OTHV OUOOIKH
EPYATIO KOL THV KOTOOKEDAOIUOTHTO, EV®, TOPOAANLO, KOTAYPAQPO-
Va1 kot 6Y0A16LoVToL T000 0 POAOS TWV NAEKTPOVIKWDY DITOAOYIGTOV,
000 KOl THG UELWTNS TOV GPAAUCTOV UEGW OPICUEVY OONYIOV KOl
OVOTACEWY, TPOIOVTWY NG d1EBVODE gumeipiog ka1 mpoxtikhg. TéAog,
0€, KOTAOEIKVOETOL 1 OUOTIO THS TOPOXNS Ponbeiag mpog tovg ueA-
Aovrikovg Myyoavikoig.

1. EIZXATQT'H

Hog pmopel évag Moktikdg Mnyoavikdg va mpofet otov
EMTUYNLEVO OGO KaTaokev®mv and ydAivPa; H Aéén
oY£01000G clval CLVLEAGHEVT LE TNV EKTTOVNOT O)edimV
v o dopuky) kotookewt. ITiny, dpwc, to £pyo mov kakeiton
évog [oAtkdg Mryavikog vo eTITEAEGEL, |LE GKOTO TOV GYEDL-
QGO 0VTO, IGOSVVOLLEL LLE T1 LOPPMGT), OVCLUGTIKA TNV TALOV
EMTEAMKT] CLVIGTOGO, TOV GYESLAGHOD (Tot EmMA0Y dtdtang
(QEPOVIMV GTOLYEIMV KOl OTATIKOD GLUGTIILOTOG, TOTTOL OLTO-
L®OV KAT., GE GLUVEPYOGIO LE HEAETNTEG AAAMV EOIKOTITOV),
™ oVVTaEN VTOAOYICU®Y, TELYDV, CYESIMV Kol TPOdLUYPO-
eov. TToAdol Mnyavikol divovv ec@oApéve EUQAct otV
aVAALGOT) KOl TOVG VTOAOYIGHOVGS, IOV, OU®G, OV OTOTEAODV
TIMOTE TEPLOGATEPO OO PEGA — EPYAAEiD Yo TNV EmiTEVEN TOVL
o100V, TTOV OV Eival GALOG OO TOV GYESIGHO.

Yyedraopog dev gival Lovo vVTOAOYIGHOT 0AAG 0bTE HOVO
KOTAOKEVAOTIKG oYEd10. AvtiBeta, eivor pia cuvBeomn dlopo-
PETIKAOV TEXVIKOV Kol HeBOd®V, Ol 0T0iEG YPNCILOTOIOVVTOL
Y0 VO EPOVY GTO QMG L0l 3£, TNV 0010 Ol KOTOGKEVOL-
OT£G VAOTTOLOVV.

O Aopoototikdg oxedlaopds dev eivar puovo emioThiud.
Onag gival yvootd, yopig Opmg va ival kot eupémg amode-
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KTO, TOVAGYLOTOV GTNV EAANVIKY KOWVOVIA, TO VO EIVOL KOVELG
Mnyoviog givarn kot ev pépet éyvy. Ilpdketta yio tnv t€xvn
0V oYedloHOV, TToL givar egarpetikd SVOKOAO KOVELG va
TNV TOGOTIKOTOINOEL KAl VoL TNV mpocopoldoet. Kat o Pa-
owoTEPO oToLYElo TG glvan OTL dev oyetileton pe ewkaoieg,
Tapd povo pe vobEcELS, OV EYOVV oAV YVMUOVA TV 0po1|
EMOTNUOVIKT] KPioT GLUVOLACUEV HE EUTVELGT, YVAGELS,
gumelpio Kot TANPT EKPETAALELOT) TG KOWVIG AOYIKNG.

2. TI EINAI EHITYXHX XXEAIAXMOX

H amdvinon oto gpdpo ovtd TOKIAAEL, dtapoponoL-
ovpevn availoya pe tov amodéktn me. [To cvykekpyéva,
av gpotnBel o 1810kTATNG (KVPLOG) TOL £pyov, emTuYng Ba
glval 0 oYESIAGHOG TOV OV AVTUTOKPIOE! GTIG TPOCIOKMLLE-
veg — emBuunTéG OmMOUTOELS, EVTOG TOL TEBEVTOC Ypovodia-
YPAUHOTOG KOt PUOIKE EVTOG TOV TPOPAETOUEVOD TPOVTO-
Aoyiopob. Avtifeta, yio tov veapd peietnty Mnyaviko, Eva
aptio oxedoopévo yoldpdvo ktiplo givarl ekeivo to omoio
ovvdLalel To EMGYIOTO PAPOC LE TN LEYIOTN PEPOVCOL KO-
VOTNTO. L€ TEPINTOOT), OUWOG, TOL TO EPMTNLO ameLBuVOel
o€ évav Tenepapévo gpyotadlokd Mrnyaviko,  mbavotepn
amdvinon Tov Ba givar 6Tt 0 KaAOG oYEdIOGOG Ba TpEmer va,
001NYel € KATAOKEDT] TTOV IKOVOTOLEL TOV TEAGTY — OLOKTI-
T, EVO TOPAAANAQ TO GLUPOTIKA TEOYN EQUpPHOYNG (oYEda,
AETTOUEPELES, TPOJAYPAPES KAT.) TPOKOAOVV TNV EAGYLOTN
duvat cOyyvor KoTd T SLdpKeELD TG OvVEYEPOTG OAAG KoL
petd to mépag avtnc. IIépav de TovTV, Yo ToV el KEPAANG
TOV 0iKOL — gTapeiag LTEVOLYNG Y10, TOV CYESIAGHO KOt VAO-
noinon tov épyov (mov yuo. To. EAAnvikd dedopéva dev givar
navtote 10 010 PLOIKO TPOS®TO, OANG 0¢ BempnBel Tpog
OTUYUNV OTL TPOKELTOL Yl VO KOL TO 0VTO), O EMLTUYNUEVOG
oyedloopdc cuvovalet tkavomoinon tov gpyodotn (omoTe ot
TANPOUEG TOV AOYUPLOCUAOY — TIGTOTOMCEMY EIVOL AUECES)
KoL KOVO KEPOOG Y1l TOV 0iKO.

O MoMtikdg Mnyavikdg mov oyxedidlet xoldbPoveg Kata-
OKEVEG amOTELEL aVATOGTOOTO PEAOG HoG opadag. Tng opd-



22 Teyv. Xpov. Emot. 'Exd. TEE, 1, te0y. 1 2008 Tech. Chron. Sci. J. TCG, I, No 1

d0,g Tov amaptTilouv o1 HELETNTES, 0 LITEPYOAAPOG KATUTKEVTG
TOL PEPOVTO. OPYOVIGHOD OO YGAVPa, Ol 0oYOAOVEVOL LE
™ Bropnyavikh Topaymyn Kot Katepyosio (epyoctdcto Pro-
LUNYOVIKNG KOTEPYOGING), Ol TACTG POCEMG TPOUNOEVTES, Ot
€101KO1 €M1 TV AETTOUEPELDY, Ol €L TOTTOV TOL £pYyov (Mo~
VIKOL KOl EPYOTOTEYVIKO TPOSMTIKS - GUVEPYEID EPYOTAEIOKNG
ouvappordynong) Kabdg kKot Omotol GAAOL TEPIGTAGIOKOL
OLVEPYATEG KOl Op®Yol Tov OAOL oyedloopod. Xvvibwc,
(A& Oy mavTote) 0 pedet g Mnyavikds Koddmtel TOG0
LOPO®GT — 0VAADGT), OGO KOt T1 GUVTOEN TOV AETTOUEPEIDV.
Movo otav Oda T LEAT TG OULAdAG, AAAG KOt 0 KOPLOG TOV €p-
yovu KovoromBovv, tote dvvatar va Bewpndel o oyxedacpog
emroyns. Tovto cuvnBwg cupPaivel 6tav OAa To «GLUPOALS-
pevoy HEAN TG opddag, HETd omd KaAN cuvepyacio, Kepdi-
Covv amd 10 £pyo, VD 0 BOKTNTNG TOL £XEL GYNUATICEL TNV
EVTUTTOOT) OTL £YEL KATAPEPEL L0 OLKOVOULOTEXVIKG €VVOTKT,
OAAG Ko ouoONTikd amodekTn AV yio, To SOUMUd Tov.

3. KATAAHI'ONTAX XE EINITYXH
XXEAIAXMO

Ot Mnyovikoi mpénet va BEG0UV TIG KOTUAANAEG EpOTH-
og1g o€ 0,TL 0Qopd 6TN SvoKapyia, TNV OVTOY1, TNV EVOTA-
Bt aAAG KoL TV KOTAGKELOGLLOTITA, Y10 TNV IKOVOTOinom
TOL GTOYOL — AMAITNONG TOL EMTVYOVS oyedoopov. Kot
ovoio, eV VIAPYEL KATOL0G KOV 0m0dEKTOC KATAAOYOG KO-
VOVOV 1] EpMTHCEMV TOL TPETEL VoL TNPNOoLY / amavnBovv,
€101 MOTE VO E0CQOMOTEL 1) TEAELOTNTA, 1 ACOAAELL KOL )
apTIOTNTO TOL oYedacpod. H pedétn kot n katackevn (o-
VEYEPON) OTOTELOVV £VaV OVOTOCTOGTO GUVOECHO, TOV VoL
HEev €KOOTO HEPOG Umopel va dpa ove&aptnta, oAAG TO €Mt~
OLOKOLEVO OMOTEAECHO EMTVUYYAVETOL HOVOV OTAV VTLAPYEL
ouvvtovicpévn dpdon. Todto amottei, mpotictmg, apolaio
oefacpd petald Tov pHEADV NG Opddag, Tov OpmG EOivel
GTOV GNUEPLVO GLYVA EXOPIKA OVTOYDOVIGTIKO KOGHLO.

To vopkod, aAld kol o peydlo PBabpd Kot KOwmVIKO,
nepIfdrlov — kaBeoTMG, TO OMOI0 KOTA TEPIMTM®ON O€mEL
TOV GYEJAGLO — KATAGKELT £pY@V amd xaAlvfa, cuyva Bétet
QPayHOVG Kol MOS0 HETOED HEAETNTMOV KOl KOTOOKEVO-
oT®V. AVTd 0QEilOVY AUPOTEPEG Ol TAEVPEG VOL TOL VITEPTT|-
dMoovv, KaBmS oyvifovtat Yio Koo GKOTO KOl 1) GLVEPYOL-
ol TOVG €ival TPOUTALTOVLEVT] Y10l TOV GYESIAGLO.

Sopeovo pe T debvi epmelpio Kol TPOUKTIKY, LEPIKA
EVPEMG OMOOEKTA OYOMA — TPOTAGELS, TOV GLVEIGOEPOLV
OTOV MG AV® oKOTO £XOVV G eENG :

3.1 Mp®teg evépysreg petd v avadeon

Ortav og évav oiko avotebel o oyedlaopdg oG Kato-
oKkeLung and ydAvPa, dev mpénet vo vapéel Ploacdvn oV
avabeon — empeplopd appodloTTov (AOY®m £vBoLolaGHOD

N EAAEWYNG AVTOCLYKEVTPMGNG) Kot TNV Evapén TV omaL-
ToupevaVY depyacidv. H dtaypovikd tekunplopévn epmet-
plol EMTACOEL TNV KOTOVONOT) Kol EUTEIWOT) TOV AVOYKOI®V
EVEPYEIDV KOL KOTOMV TOV EMIUEPICUO €LOBVVOV KoL TNV
AvVAANYT TPOTOPOVAIDV KOl GLVEPYUCLOV.

3.2 AvtiMnyn kol KoTovonon TG GuvoAKNg («peyaingy)
gikévag Tov £pyov

O emtoynuévog oyedoopog eivar Gppnkta cuvoe-
OEEVOG LE TNV OVTIANYN Kol KATAVONGoN TG AEYOUEVIG
CHEYAANG» €1KOVOG TOV OAov €pyov. Me GAAa AdYla, S0V
OGS 0 VTeEvBLVOg Yo ToV oYedlacUd avTIANEDEL dpeca Kot
KOTOVONOEL TANP®G TN GLVOMKY (KOBOAIKY) €KOVO TOL
¢pyov, Tov KoT’ ovcia onuoaivel 0Tl TPEMEL VL AKOVEL KoL VoL
OKEQPTETOL TIG AVAYKEG TOV KDPLOV TOL £PYOL, OAAG KOt TNG
OUAdUG, WG Avm. AV 1 €IKOVO TOV GYNUATIOEL Yo TO €PYO
TPOEPYETOL LOVO amd d1a kpiom, xopic va AneBodv v’ dyv
KOL Ol OTOYELS TOV VTOAOITWOV, VOUOTEMAK(G O GYESUGHOG
Bo 0dnyNOei og amotuyia.

3.3 IIpocoyn oty KaTackevoonéTNTO £ apyNg

Q¢ kataokevaolpotTo opiletal 1 BéATIoTN (PO TG
KOTOOKEVOOTIKNG YVMONG KOl EUTELPING GTOV TPOYPOULLLO-
TIGUO, TOV OYESAGHO, TIG TPOUNOEEG VAIKDY KOl GTOVG
€Ml TOTOV YEPIGHOVG KOL EVEPYELEG YO TNV EMTELEN TV
GUVOAIKAV OVTIKELEVIKOV GTOY®V TOv £pyov. Me dAla
AOY10, «UTOPEL M KOTOOKELT VO OAOKANPOEL pe aopdiela
KOl GYETIKT TOYOTNTO Kot EVKOALN;». XT0 onpeio avtd, déov
Om®G TovioTel OTL N gumelpia Tov peletnt) Mrnyavikov a&i-
oAoyeital and To KaTd TOGOV AUUPAVEL VITOYT|, KATA TN He-
AETN, TIG TOPOUUETPOVS TTOL Bl SIEVKOAVVOLV TN BLOUNYOVIKY|
TOPUY®YN KoL TNV 0VEYEPST).

O KoTGAAOYOG TOV TOPUUETPOV KOTOOKELOCLULOTNTOG
glval eKTEVIC, Ol GTTOVSALOTEPOL TV OTOI®V mapaTiBevTol
KATOTEP®:

*  Eloyiotomoinon tov apBpod tov aykvpiov (koyldv
ayKOP®OO™G) avl PAcT VTOCTLADUATOS KOl TOTOTOINGT
S00TACEMV TAOK®OV £3pOCTG.

o TIp6Preym Kot ypfon HOVILOV GUVIECUOV SVCKOIG
KOl EVIGYVOEWDY, Ol 0oiol SVVAVTOL VO AELITOVPYCOVY
KOl O TPOSMPIVOL, G& OAES TIG PACELG AVEYEPONC.

*  E&uoediion g duvatdTNTOG €OKOANG HETAPOPAS KoL
TEMKNG TOTOBETNONG — CVVOEONS TOV dOKMV GTIS TPO-
BAemdpeveg BEcelc Tovg, yopic TapeprPorLs.

*  Avvatdétmro mpoaypatomoinong pubicemy Kol Tpocop-
poydv, Afym v’ Oyn TOV avoy®v Ol0GTACE®MY, TOL
TPOKVITOLV AN TNV TOPAYDYN KOl TI BLOUNYAVIKY KO-
TepYOcio TOV HEADV HEC® YpNomG TapeUPLCUATOV KoL
EMUNKOV 1 VIEPUEYEDDV OOV KOYMADV.
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* 'Eleyyog amo@uyfg Tng cuoCMPELONG OVOXMV, Tov Ba
UTOopovGE Vo ONULOVPYHGEL TPOPANLOTO TPOCAPLOYNG
peldv peta&d Tovg.

*  E&uocediion emapkolds Kot KOVOTOMTIKNG TPOSBoorg
Y10, GUYKOAANGELG KOl KOYADGELS.

*  AmoQuyf ovaykng HeYOA®V OTOTUNCE®V OTIS O0KOVG,
oNAadn péAN pe dtoTopn LeydAov HYOoLG VoL Uy GLVOEo-
vToL Pe GAAQ APKETA LIKPOTEPOV.

* Yrapén peaMoTIKOV TPOSLOYpOO®Y, TOL VO Toplalovv
LE TIC TPAYHOTIKEG TPOOEGELG KaL TIG AVAYKES TOL OAOL
o600V,

o Xpnomn ETOOTOUPASOTOV KOl €UPEWS O10.0ed0UEVEOV
VMKOV.

o Melétn ko oxedlocpdc — TPOPAEYT CUVOIECEDV TOV VO,
KoTaoKEVALOVTOL E0KOAM, YOPIg EMTPOGOETEG TPOSMPL-
VEG TOTIKEG UIKPOEPYACiES, oTNPi&elg Kat dAlov €idovg
TPOPAEYELS TNG TEAEVTALOG GTIYUNG.

* 'Eleyyog ocvpPoatomntog Kot GUVEXEWNG KOUTLAOTNTOG
HETAED YELTOVIKMDV HEADV.

*  E&uocediion emopkovg TAGTOVG QEPOVIOV HEADV, Yo
otolyeia wov otnpiloviat og ALTA.

*  Onov givat duvaToOV, 01 BOKOT VoL KTPEYOVV» TAV® OO TIG
KOPUPEG TV GTOAMV, Y10 OCPAAELD KOTA TNV AVEYEPOT).

*  E&aocedion ompi&ng oAmv tov yoAopdvav damédmv
7POog TNV id10. dtevuvon).

*  Amo@uyn gpNong cuVIECEMY POTNG MG TPOG TOV achevn
a&ova TG SlToUNG TOV GTOA®V.

*  Amopuyn édpaomg yaAOPoveov 6TOA®V (0TToL AVaTTVUG-
OETOL POTN) TAV® GE GTOAOVG OO GKLPOSELLL.

* Av 70 £pY0OCTAGLIO KOTOOKELNG Kol 1 OpAda ovEyeEpong
glval yvootd katd T eacn g HeAETNGS, lval EVKTaAio 1
cuvepyacia.

3.4 Mopoyn ™G péyetng dvvatig fordsiog oty opdda

O TToMtikdg Mnyovikdg Umopel va omoTEAEGEL OVGLUOTL-

KO 0p®YO TNV TPOGTADELD Y10 EVOV ETLTUYNUEVO TXESLOCUO

péom TV gvepyeldv tov. To va aviiinedei tig avdykeg Tov

TaPAy®YOD - TPOUNBEVTH KOt TOV KATAGKELAGTH — VIEVOL-

VOV Y10 TNV avEYEPOT OeV Elval 1010iTePO SVGKOAO Kol GLVO-

yileton og 6,11 acoAOVOEL:

a. O mopaywydg — mpounbevtrg embopel oyxedoopd mov
VO EMTPENEL TNV ONPOCKOTTN KOL OVEUTOSIGTN POT| TOL
VAKOU o1 Ypappun mapaymyns tov. Tovto onuaivet 0t
0 oY HOG dev Ba mpémet va mepthapPfavel GLYKOAAN-
O€1g 0€ £€VO VTOGTOA®MUA 1 [ito, 0K, av oTo 110 PEAOG
amoLTOvVTOL, ETioNG, S1avoi&elg ommV Yo KoyMmaoglg. Ot
YPAUPEG d1avolEng omtmV (€lTE KPOVGTIKA €iTE TEPIOTPO-
QKA pE TPOTNUE) SLOPEPOVY OO TIC YPOUUEG CUYKOA-
MoEe®V KaTa TN BOUNXOVIKN TOpOy@Y] Kol KATEPYacia,
Kot givan iaitepa damavnpn 1 HETAPOPE VOGS HEAOLG
oo TNV [ ypopp otny dAin. Ot cuoeTdoels TV TPo-
unbevtdv yo emitoyn oxedacpod gival ot akOAoVOES:

e Xp1fon TUTOTOMUEVAOV KoL EVPEMG OTOOEKTAOV TOTMV
OLVOECEMV, KATO TO SLVATOV EYKEKPIUEV®V OO TNV
EMIGTNHUOVIKY] KOWOTNTA, TOV EYEL OOV OVTIKEILEVO
TIG LETOAMKEG KATOUGKEVES.

o Xpfon koyMot®v (eni TOMOV) GLVIEGEWDV TOPA
ovykoAAnT®v. Ot tedevtaieg vAoTo0hVTUL GTO £PYO-
OTACL0 KO OTOLTOVV EAEYYOUEVEG GUVONKEG TTEPIPAA-
AOVTOG.

o XHvToén TAPOV KOTOOKELOOTIKOV GYedimV, Ywopic
neplidpio Yo amopiec, Tov Ha amattovV cuveyn EmL-
Kowavia.

e Am\otmro.

* 'Exdoon mopayyeMdv yio Blopunyavikn Topoymyn Kot
LOPQ®OT| AETTOUEPEIDYV HOVO OV LTAPYEL ETOPKNG
TANPOTNTA. L€ EVAVTIO TEPIMTMON, AUECT) EVILLEPO-
o1 OA@V T®V HEADV TNG OUASAGS.

e Emavidnun pelav pe tig idieg dwootdoets. To ehdyt-
070 Bapog dev 1coduvaylel pe EldyioTo KOGTOG!

*  Eppdvion oto KaTOGKEVACTIKG OYESID TMOV TILMV
OAOV TOV EVIATIKOV PeYEODV.

o Zuveyng emkovovia yio Tayeio emilvon amopidv.

* 'Eykpion tov oxediov mapaymync € EDA0YO YPOVIKO
oo

B. Tw tov Kotaokevaot (vevbuvo Yo TV avéyepon) o

EMTVYNG OYEOACHOG oyeTileTon e :

o Yrapén apeco £QOpUOCIUNG UEAETNG OVEYEPOTG,
7ov Bo Tpémel va £yl cuvTayOel e cuvePYAGia pE TO
vevikd epyordfo Kot Tov veevhuvo g avEyepong.

o Xpfon tov LEYIGTOV TPAKTIKE J00TACEDY GUVEXO-
LLEVOV HNKOVG Y10l TOL VTOGTUAMLOTO.

e Omnov elvar e@iktd, TpoOPAeyn HOVILOV CUVOEGHMV
dvokapyiog, ot omoiot Bo AgttovpyoLV Kl G TPO-
cwpvoi.

*  Am\otnTa Kot EvKoAoVOTTA GYESLAL.

A7 T Topamave KobioToTot IpoPavig TOGO 1) OHOLOTN-

TOL TOV OVOYK®V EVOG EKAGTOV LEAOVS TNG OUASAS, OGO Kot 1
AVAYKN GLVEYOVG OVTOAANYNG OTOWEDV KOl CLUVEPYAGIOG, I
omoia Ba TpEmeL TAVTMG VoL £YEL OAOKANP®OEL PEYPL TN OTLY-
U1 oUVTaENG TV TEMK®OV oYedimv.

4. BHMATA ZXZXEAIAXMOY

To akdAovBa Priato, o€ TPOGEYYIGTIKY GEPAE, OV 0KO-
AovBnBovv, mpokettar vo amoteAécovy Pactkovg mopdyo-
VTEG EMTVYOVG GYEAGLLOD.

a. KaBopiopog tov kpunpiov (0plokdv KoTOoTACEMV)

AELTOLPYIKOTNTOG Y10 TIG OOKOVG KOl TOL KOUTOAL PEAT.
B. KaBopiopog tov kpitmpiov — OmOITNOE®V TAELPIKNG

LLETATOTIONG,.

v. KoBopiopds tov kpumpiov — onottoemv Tpoctaciog

TOL LAKOV.

0. KaBopiopog g katevbovong amoppong tov opppiov

VOUTOV OTEYDV (KUPIMS Y10 LOVDPOPEG KATAGKEVES).
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€. KaBopiopog tov dopikod GuGTAOTOG, LLE TNV £VVOLo TOV
€l00Vg TOV KOPLOV QOPE®V (T.). EVICYVLUEVO TAMICLO,
0oL POTING, SLOTUNTIKG TOLYDUOTO KAT.).

o1. Kabopiopog tov eoptimv eni TG KOTOoKELNC.

€. KaBopiopog tov gidovg Tmv cuvdécemv Tov Ba ypnoipLo-
momBovV Yo T0 GUOTNUO OVAANYNG TAEVPIK®OV dpdioe-
V.

n. IIpocdiopiopdc Tov dluotdoemv Tov HeEA®V PAcel O @V
TOV KPUINpiov AETOVPYIKOTNTOGS.

0. Ilpaypatomoinon ovdAvong yw tov €AeyY0 GULUUOP-
(OONG TG KOTACKELNG UE TIG OMOLTICELS TMV OPLOKAV
KOTOOTAGEWDV AELTOVPYIKOTNTOGS.

t. 'Eleyxog dwotdoemv peddv &vavtt avioxns (optokég
KOTOOTAGEL 00TOYIG).

1. 'Eheyyog evotdfelog PLeAdV Kol KATUGKEVTG.

3. Emdoyn tov dlootdoemv Tov HEA®V e oKOTto TN PEXTL-
OTN OOLKT AELTOVPYi KO AVTOYN TV CLUVOEGEDV.

1y. Mopomon Kot VITOAOYIGUOG GUVOEGEMV.

. Mopaywyn oxediov oe KatGAANAES KMUOKEG, TELYOVG
VIOAOYIGUAY KOl TEVYOVS TPOILOLY PUPDV.

te. Xpnon opng emotnpovikng Kpiong.

5.0 POAOX THX OPOHX
ENNIXTHMONIKHX KPIXHX

H optn emompovikn kpion amoteiel Bepelmdn mopd-
yovta yw. TV enitevén a&ldmeTov doHocTATIKOD oYEdL-
opoV0. Opwg, vdpyet Evrovn 1 Tdon Helwong TG xPNomMg Tov
apdyovto avtov (€0 ta TeEAgvTAin XPOVIL) TOGO GTOVG
VTOAOYIGOVG, OGO KOl GTHV OAT avdAvoT).

Q¢ opropdc g opbng kpiong pumopei va BewmpnBel «n dv-
VOTOTNTO EVEVOVG TPOCEYYIOTG KATUCTAGEMV Kot TPOPAT-
Hatov Kot 1 Aun opbdV GYETIKOV AmoQacE@Vy. ZOUQ®Va,
pe tov H. Petroski [1], «... ot BEATIOOCEIS GTO OVOAVTIKA €P-
yoAgio Kot HOVTEAQ BEV LITOPOVV UOVEG TOVG VO, 001y GOV
oe Peltimon g Goknong tov emayyEANATOG Tov Mnyavi-
KOV Kot TG al0ToTiog TOV TPOIOVIOV TG ENLGTHUNG TOV,
koG 1 emhoyn TV dedopévav €1l0O00V KoL 1) EpUNVEin
TOV OTOTEAECUATOV TNG AVAADCNG OMOLTOVV EMTPOGHETN
emoTnpoviKn kpiorn. Oviwg, mpocmdbeies yo ) Pertioon
TOV GOUOCTOTIKOD GYESIGHOV, OV EMIKEVIPMOVOVIOL GTNV
TELELOTOINOT TOV EVKOAOTEPO TOGOTIKOTOLOVUEVAOV VO~
TIKAV TPOCOUOLMUATOV Kot EPYUAEI®V, HTOPOLV TEMKA vV
amofolV aVTITOPOY®YIKEG, av Yivouv o€ BAPOg EKEIVOV TV
EVEPYELDV, TOV GTOXEVOLY GTN PeAtion TV VIOBETIKOV
KO EPUNVEVTIKAOV IKOVOTHTOV TV MNnyovikdv. .. ».

IIpémner, Katd cvvéneia, vo ypnoiponoteiton n Kpiorn Tov
Mnyovikod Katd TV avaAvoT Kol TOV GYESIUGHO, TMV OO0l
@V TO. ATOTEAEGHOTO B0 TPETEL VAL EAEYYOVTOL DPLLLOL KoL Sle-
Eodkd. [ToAAEG amd TIC MOGELG TV TPOPANLATOV KOTUCKEL-
ACILOTNTOG, OTMOG AVTA TPOAVUPEPONKAY, ATOTEAODY GTNV
TPOYHOTIKOTNTO TPOioVTA 0pBNG Kpiong, evd eival yevikd
TAPAOEKTO OTL GTNV EMOYYEALATIKY KabnueptvoTTd TOV O

Mnyovikog TpoPaivel og voBEcelg Kot eEQYEL CUUTEPACLLO-
T0 (OIS Y. 0yVOEl deVTEPEHOVTEG SVVALELS KOl POTTES, Bem-
pel 0pOBp@TOLG TOVG KOUPOVG EMTEd DV SIKTVOUATOV, CpEAET
HKpEG SLapoptkés KaBNoelg KAT.), oV Le TNV TAPOd0 TV
etV Kobiotavral devutepn OO TOL.

H opb1j emotnpovikn kpion glayiotonotel To ovOpodTva
oQdApata, odnyel Tov oyedlOoUd TPOG TN CWOOTH KOTEL-
Buvon kot mpémel vo Kuplopyel o OAEG TIG PACELS TOV, £TOL
®ote va dwtnpndel oty Katevbouvon ovtr. Me v kpion
dwympifovtar kot a&roAoyodvTal ot KOPLEG Kot Ol dEVLTEPEDL-
oVoeg AemTopEPElEg Kot 0 Mrmyavikdg odnyeitor ot Pért-
OTN EMAOYN TOV ML LEPOVS CTOLYEIMV TOV OVOAVTIKOD TOL
LOVTELOVD, TOV VIOTUNUAT®V EKEIVOV TOV OYXESLOCUOD TOV
xplovv ave&hptmrtov eAéyyov, ota oneio eni TOTOL TOL
npénel v BepnBolv 1d1aitepa Kot TEAMKE GTOV EVIOMICUO
TV Aaddv.

H xpion avt) ekmopevetor and v gumepio Ko ond
mv eupdbuvon TV atiov TOV GEIANATOV GAAOV, OALG
Kot MOV Tov Wiov. Ot exitoynuévol Mnyavikoi Tov Topeh-
Bovtog eivar ot kKoAvtepol S1dacKarol 6 0,TL 0POPH GTNV
EMIGTNUOVIKY] KPioT] KOl Ol TPAKTIKEG TOVG €V AUECA GLV-
OEOEUEVES |LE TIG AVTIOTOLYEG EMAOYEG T®V OMUEPVOV M-
yavikov. [Iépav de tovTt@v, N Kpion KoAdepyeitot kot amo-
KTATOL HEG® GUVEXOVS OVTOAAAYNG ATOWE®DY, CUVEXILOLEVIG
EKTTOOEVONG — EVNUEPMOOT|G, KOOMG KoL EVEPYOD GUULETOXNG
o11; €ehi&elg Tov KAAdOoV.

6. O POAOX TQN HAEKTPONIKQN
YIHHOAOI'TETQN

Onwg torodtepa 0 Wooten [2] e0oTo)0 TOPOATHPTOE, 1
amoOKTNON ACLVAOIOTNG YVAOGONG OVOGTEALEL TNV EQUPLOYN
™G KOWNG AOYIKNG. ATEWKOVIOT TNG AVOUPIORNTNTNG 0VTNG
TpoypaTkodTTog Elvat 0 nhektpovikdg vroroyiotg (H/Y),
éva Unyavnpe Tov pmopel vo. amoppoProEL TEPAGTIO OYKO
™m¢ mo e&elnTnuévng, U KOWNAG YVOONGS, TOPUUEVOVTOG
oumg afvocaréa NAiBo, koubBmg N eneEepyacio TV TANPO-
QOPLOV 0dNYEl € TANPOG 1) OTOSEKTA OMOTEAEGILOTA, OV TO
AOYIGLUKO TTEPIEXEL EGTM KOl TOCOTIKG AT AGON.

Avcrtoydg, 6mwg o H/Y, vapyet n tdon o Mnyavikdg va
KTPOYPOULOTIOTED TAPE VoL LOPPOOEL.

O H/Y teivel va kataotioel dypnotn v avaykn opbo-
AOYIKNG OpYAVOOTG KOl OTAOTTOINGNG TOV TPORANUATOV, Hé-
¥PL ONUEIOV VO SO OVAGTAATIKG OTNV KATAVONGT| TOVG. AgV
VIAPYEL AOYOG Vo aicBdaveTol Kaveig €voyog, 6Tav XpnGLULo-
motel amAég Aoelg, T otyun mov o H/Y pmopet va tig kdvet
Wfovtog nepimhokes. Emmoymc kot mpokTikdg oyedtacrog
EMTVYYAVETAL LOVO HEG® AAANAETIOPOOT|G LEAETNTY KO LT|-
yavnpatog. Avtog, kot oyt o H/Y, mpémet va éxetl tnv eAevde-
plo. Ayng OA®V TOV KPICI®V AmoPAGEDVY Yio TV EMiAvon
€vOG ouykekpévo Tpofrnpatos. EEatpetikng e onpociog
elvar ) e£€taoN TOV OMOTEAECUATOV TG AVAAVGNG TPV TNV
EMAOYN TOV SL00TACE®V TOV HEADV oG katackevng. O H/
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Y eivan éva fonBntikd epyoleio yio TOV GYESAGHO Kot EKEL-
VO T OTOTELEGLLOTA TOV, TTOV OVTIKEIVTOL GTNV EMIGTNHOVIKT|
kpiomn, Oa mpénet va e€etdlovtor eEovuyloTikd Kot cuviBmg
VO, 0TOpPInTOVTOL.

7.0 POAOX THX MEIQXHX TQN
XPAAMATON

To ovvolo TV Mnyavik@®v GUUPOVEL TOG 1 KUPLOTEPT
artio pun enTLYOVG oYEdGHOV gival To avBpamivo opdlua.
lNo va pnv ovpPei katt tétoro, Bao wpémel Yo kGOe pélog,
Y. kGBe GVVOEDT), GAAG KOl Y10 TNV KOTOOKEVT GUVOAMKE
va e&etalovrar d1e&oducd OAeg ot TBAVEG LOPPES 0oTOYI0G
Kot VoL Aapavovtat v’ OYV GToV VITOAOYICUO TNG AVTOXNG
(embprelag EvavtL VPIGTAPEVOV SPACEMV) Kol TNG PEPOVOAG
KovoTNToG (LEYIOTOV 0oQOADS AVOAOUPBOVOLEVOV dpace-
@V). AAayég otov oyedloopd, 101G QVTEG TOV TPOYUATO-
TOLOVVTOL GE TPOYMPTUEVO GTAGLO TNG O10dIKaGToG, UTopel
VO €IGOYOVV VEEG LOPPES AOTOYIOG 1 VO EVEPYOTOMGOLV
Kkamoteg vroddAmovseg. Omoladnmote oAAoyn 1 TPOTOTOIN-
on, aveEopttog peyébovg, Ba mpémel va eEetaletar Kot va
OVOADETAL EYOVTOG GOV GTOYO TIG OTOLTIOELS KOL TO GUVOALK(L
EMBVUNTO AVTIKEILEVO TOV GYEIGLOD.

[Swaitepn mpocoyn, emiong, o mpémel va didetar GTOV
oyxedlooud épywv, Tov omoiov 1 kiipaka peyéBovg eivol
ONUOVTIKG peyaADTEPT amtd To, 1101 oyedacOévia. H emip-
pom Tov peyéBovug givar évag ovoLddNG TAPAY®Y TOV GLYVA
apeleitot.

IToAd onuavtikog eivatl akoOpa 0 EAEYXOC TOV VTOAOYL-
OUAV EVOVTL GEOAUATOV AOYIKNG 7 LOONUOTIKAV, TOL TOA-
Aég @opég elvar kot yovdpoedn. EmmpocOeta, o Ereyyog
TOV oYedlOV, TEVYDOV VTOAOYIGHOD KOl TPOJLAYPOP®V YLo
naporeiyelg N un cvpPatdotto propel vo eokovounoet
peyara mocd, mwov mhavov va omartnBody Yo TIg €K TV
VOTEPOV €M TOTOL S10pBdcel;, dievBeTnoelg Kot Tpocap-
HoYEG, evd pmopel vo Tpoldfet actoyies, 0ToV 0vTEG givat
QKOO «GTO XOPTI».

Agv pénel va mapayvopiletol 0Tt o kat’ oy veevdv-
VoG Y10 TOV oyedacpd pmopet Kot e&akoAovdnon va ayvoet
(M va TapafArénet) Ta idwo AGOT, evd Evog EPTELPOG EAEYKTIG
(O xat’ avaykn Kot Thavos TIMPOS) 1 AKOL KoL KATOL0G
GLVASEAPOG UTOPEL VO OVOKAADYEL ELPOAVT, OAAGL KOL AOLV-
Bdavovto cOALLOTO Kot EGQPUALEVT] AoyikT]. O eumePIoTUT®-
HEVOG EAEYYOG GTOV GYEJGHO EIVOL OVCLOCTIKNG ONUAGTOG,
ANV OL®G 0 eleykTNG Ba Tpémet va EABeL 6To TposKVIO (Le
NV €Vvolo, TNG EVIUEPMGNG) amd TV OPYIKN KIOAAG QAo
oedlooHov Tov £pyov. Topemva pe tov Hauser [3], 1 mo
amoterecpatikny pEB0dog PerTimong TG SOLUKTG ACPAAELNS
Ko TOPAAANAQ Hei®ONG TG TPOCSTADELNG dlaTipPToNG EVOG
VYNAOD EMMESOL TOLOTNTAG OTO £PY0, gival 1 Pertioon TV
HeBOd®V Kol TPAKTIKOV EAEYXOL T®V dedopévav, dniadn
KGOAMYNG» TUXOV GOUANATOV, Tapd 1 Pertioon TV po-
VIEA®V avOIALOTG.

8. LYXTAXEIX KAI OAHT'IEX

Yov EMOTEYUOUN OA®V TMV TPONYOVUEVAV, TAPOTI-
Bevtal oV evotnta oLt Oplopéveg Pacikég 0dnyieg Kot
OVLGTAGCELG Yo eMLTUYN O)XedOOUO, amadyacpa g debvoug
gumepiog ko TpakTikng [4].

*  Amomra. O oyed100GHOG LLE YVDOHOVO TNV OTAOTITA, KOl
€K o€ 0,TL 0POPA GTNV KATACKELT] — OVEYEPOT) E1val,
owvNB®c, emtuynpévos. Aev mpémel va TopofAénetal To
YEYOVOG OTL TO EPYOTOTEYVIKO TPOCOTIKO, TTOV B0l ETMpLL-
oBel v avéyepon, Ba epydletar o€ TOAAEG TEPIMTOCELS
VIO avTiE0EG KOPIKEG CUVONKES, OTTOTE 1) TOAVTAOKOTITO
glvat o Televtaio mTpaypa Tov Bo TPEMEL VA TO OTOC)O-
Ael. «To Myotepo givor meptocdTEPOY.

* T'vion tov «dpduov 10V @optiovn [Ipdxertar yio Tov
TPOTO KATAVOUNG TNG £VTOONG GTOV (POPEQ, 1) YVAGCT] TOVL
omoiov Yo kGBe pEAOG, oOvdEDT, KoyAia 1 paer Bonbd
o pUEYIGTA TOV Mnyovikd, pe v évvola TG opyKNG
KOTOVONONG TNG TOOVAG CUUTEPIPOPAG TNG KATAGKEVTG,
oTNV €KTOVNOT OEOTMIOTIG HEAETNG KOL GTNV EAOYLOTO-
TOINoT TOV COOALATOV GYESLOCLOV.

*  «Av Aesiovpyel pnv 1o odAGlelo». Ymapyer peydin
copio Kol opBn EMOTNUOVIKY Kpiom oTn pron ovTi.
"Evag amodedetypéva Ae1ToupyiKos Kot amoTEAESLATIKOG
oxedloopoc Ba TapaEIVEL [LE OVTA T OPOKTNPLOTIKG
00EG POPEG KAl oV EQPUPLOCTEL, apKel vor unv oAAaEet 1
KAipaka Tov €pyov.

* O wobog Tov edyrotov Bapovg. ZxedOv TOTE TO EAGYICTO
Bapog pog oAb Pdtvng Kataokevg deV 1GOSVVALLEL e TO
EAMAYLOTO KOGTOC.

*  Amoouyn Ayopol. Av o peretntig (0ALG Kot 0 KoTo-
OKELOOTNG) KATOPHDGEL HECH TOV GYEAGLOD VO 0To-
Tpéyel MV TOAVOTNTO TOMKOV, (GTPEMTO)KAUTTIKOV,
0AAG Kot KaBoAkoD Avylopov, TOTE HOVOV UTOPEL va
Booiotel 0 oyedlaopdg 6T SvoKayie, TNV VIO Kot
NV AELTOVPYIKOTNTO.

e Xovdeopot dvokauyios. H mapovsio tovg, axdpa kot av
&yovv mpoPrebel mEPIGGATEPOL TOV OEOVTOG, AVEAVEL
TNV EVOTABELN KOL TNV AVTOYH YOPIG OVCLOCTIKY EMINTO-
o1 670 KOGTOG TNG KATAGKELNC.

e 2VOTNUOTIKOC TOLOTIKOC EAEYYOC. AToteAEl, 68 GLVOLO-
oud e TNV TOPOKOAOVONON TOV £PYOV, TOAD CNUAVTIKO
mapdyovto emTVY0VC €KTEAEONG TOL. LG EVOEIKTIKG
oTolyela TOV TOLOTIKOD eAEYXOL avapépovtal 1 aficctn
THPNON NG YEOUETPING TNG KOTACKEVTG, Ol ATOKAIGEL
oo TNV €VOLTNTA KOl TNV KOTOKOPLPOTNTO, O EAEYYXOG
TOV GUYKOAANCEMV KOl 0 EAEYYXOG GVGPLENG TV KOYADV.
O pekem g Mnyavikdc, Kotd T peAETn tov, B mpénet,
HEC® TNG TEYVIKNG Tpodiaypapng mov Ba cuvidéel, va
KateLBHVEL, GTO PETPO TOV SVVALEDY TOV, TNV EKTEAEDT|
TOV £pYOV LTO T1) SL0dIKAGIN VOGS OTOTELEGLLOTIKOD TTOL-
OTIKOV EAEYYOV.
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9. TAPOXH BOHOEIAX XTOYX
MEAAONTIKOYX MHXANIKOYX

Olot paBaivovpe omd tovg mpokatdyovg poc. O kdbe
Mnyovikog aveEaptnta amd TV EWIKOTNTA TOV 1| TOV EMALY-
YELUATIKO TOL TPOGAVOTOAMGLO (LEAETITIG, KOTAOKEVAOTIG,
TAPAY®YOG 1 AKAONHOTKOG OACKOAOG) UTOPEL VoL 0mOTELECEL
TOV KOAOTEPO 0PYO, TPOKELEVOL 0t Mnyavikoi Tov péAlo-
VTOG VO ATOKTNOOVV T0, EPOSLOL, TIG YVADGELS, TO TPOSOHVTO KoL
€V TELEL TNV IKOVOTNTO, EXLTVYOVG GYESAGLOD.

Ot moAardtepot peretntég Ba Tpémet va, AELTOLPYOLV GOV
KaB0dNYNTES Kot Vo aplepdvovy  ¥povo Yo Vo LeTadidovv
TNV EUTELPLOL TOVG GTOVG VEOTEPOLG KOl VoL Tovg ekBeidlovv
oV pOAO TNG OpONG EMOTNUOVIKNG KPiong, TopopUévovTag
OVOIKTOL GTNV OVTOAAOYT OTOYE®MV KOl 10E®V, OYKOALG-
Covtag to pérdov. O oyedoopdg dev eival po. oTATIKN
dwadikaoio, 0ALL cuveymdg eEgMacopev), anattel de cuveyn
EMOVOATPOCOIOPIGHO, EVOTEPVIOUO VEDV HeBOd®V Kat 10emV,
KaBMOG KoL TNV €V GLUVEXEID EPAPLLOYT TOVG LETA OO TPOCE-
KTIKN HEAETN.

O ToA0OTEPOL TOPUYDYOT KO KOTACKEVUGTEG SOV OTMG
LETOPEPOLV TIG YVAGELG TOVG KOl TNV EUTELPLO TOVG TPOG TAL
¢Em ovppetéyovtag oe cuALoykd opyava (rt.y. Teyvicég Em-
TPOTEG), OTMG EYOVV GUVEXN TPOGPUOT| GE VEES TEXVOLOYIEG
KOl GUVEYT] ETOQN LE VEOTEPOVS TOV KAADOV, KaBodNYdVTUG
T0Vg og BépaTo oYedloOY aAANAOVYIOG OPUCTNPLOTHTOV
Kot KootoAdynone. Télog, kat 8®, 1 SlopKNG ETUOPPOOT
emParietTat.

Ot tovemotnoKoi S1ddokaAot Ba TPENEL va eKTadevovV
TOVG GMOVOUOTEG TOVG HE TPOTO OV Vo KAOIGTA TN OKEYN
TOULG OMNULOVPYIKN KO VO GUYKEVIPOVOLV TNV TPOCOYN TOVG
otig Ospehdders apyés kot pedddovg. Na avadeikvoovv
GTOVIALOTITOL THG AOYIKNG OVAAVONG, TV 0pHDY CLVOPLOKDV
oLVONKAOV KoL TG 0pHOLOYIKNG EPAPLOYNG TOV OB LLOTIKDV.
H ypfion kon povo g katdArning Bewpiog yuo v emilvon

€VOG 1 TEPICCOTEPOV TPOPANUAT®V GTO TAQIGLO TOL TYEdIOL-
opob dev eaceatilel avtdpata TV aSlomoTion aVTo, ALY
00TE KOl TNV Ac@ILELD TOL OAov épyov. Ot axadnuaikol dd-
okoAot Bo Tpémel va, avaBETovy v EMIAVGCT ACKNCEMY, TOL
Bo avamthocovy TN ¥PNOT TG EMCTNLOVIKNAG KPIoNG Kot VoL
POTOLV TAVTOTE «UOLGleL 1| amdvinotn cmot;». [Tio mold de
ar’ Ola, Ba TPEMEL Ol GTOLOUCTEG VO HIOGACKOVTAL TANGTIKN
aviAlvon otov oxedaoUd YoAUPIVEOV KOTUCKELDY, KaOMG
HOVO HECH QTG PTOPEL KOVEIG VO EKUETUALEVTEL TAPOG TOL
TAEOVEKTLATO TOV YOALPO ™G SOpIKOD VALKOD (OAKILOTN T,
KpATUVOT KAT.), 0GAAG KOl VO TPOGOUOAGEL SIOTIGTO, T G-
UTEPLPOPA. TNG KOTOOKEVNG TOL GYEOLALEL.

10.XYMIIEPAXMATA

TNo va 00mynBel o TTodtikdg Mnyavikdg o€ emitoynpévo
oxedloopd YoAOPIVOV SOIIK®DY KOTaoKEL®Y  Bo Tpémel
névtoTE :

VO KOTOVOEL T1 GUVOAIKT E1KOVA TOV £pYOV,

VOl TPOGEYEL TNV KOTACKEVUGLUOTITOL,

va givat evepyd PHEAOG TNG ORLASOG KOt

Vo ¥pNOOToLEl TNV 0pH1| EMGTNHOVIKT KpioT.

R ER
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Extended summary

Towards Achieving the Most Successful Designs
in Structural Steel

D. S. SOPHIANOPOULOS
Assistant Professor, UTH

Abstract

The most critical parameters affecting the goal of achieving
successful design in structural steel are discussed in the present
work. More specifically, the role of accounting for constructability,
teamwork, and the use of engineering judgment are enhanced, in
conjunction with well accepted guidelines and suggestions for
achieving the above aim, such as always looking at the big picture.
The effect of not correctly considering computer-aided design, as
well as the actions leading to a reduction in human errors, are

dealt with, while some distinct characteristics of the importance of

properly instructing young engineers towards the anticipated goal
are comprehensively presented.

1. INTRODUCTION

How can we, as engineers, best achieve successful
designs in structural steel? Design, defined as “composing
a plan for a building”, is for the engineering profession the
set of necessary actions in order to produce construction
documents, plans and specs. Many engineers wrongly
emphasize analysis and calculations. They are but a means
to the goal: a design.

Design is neither solely calculations nor construction
documents; rather, it is a synthesis of techniques used to
communicate a concept that constructors bring to reality.
Engineering design is not purely science. As we know,
engineering is also an art. It is the art of design that is difficult
to quantify or measure. Design should not involve guessing,
although at times we must use educated guesses, always based
on the capabilities of common sense, whose rational utilization
is the primary and distinctive tool of engineers.

2. WHAT IS SUCCESSFUL DESIGN?

The answer varies, depending on to whom the question
is asked. For example, for the owner of the building a good

Submitted: Feb. 15. 2006 Accepted: Apr. 18, 2006

design is one in which the building meets its intended
function, with construction costs that came under budget.
For the young designer, a good design is usually thought of
as the building of least weight that will carry intended loads.
To the senior project manager, a good design is a structure
that satisfies the owner, and one for which the construction
documents caused little or no confusion during or after
construction. To the owner of the firm, a good design is one
with which the client is pleased, thus paying promptly, and
one from which the firm makes a profit on the project.

3. ACHIEVING SUCCESSFUL DESIGN

Engineers must ask the right questions regarding
stiffness, strength, stability, and constructability in order to
achieve a successful design. There is no checklist of rules or
questions that one can apply and answer in order to declare
that the design is perfect, safe and successful. Design and
construction go together like partners in a three-legged race.
Both are individuals, but they only win the race by acting in
coordination. As a designer of structural steel, one is a part
of a team. This team has contractual relationships with one
another, and it is the team that can help each member the
most. This requires mutual respect that is often lacking in our
adversarial world, a situation requiring special attention and
prompt solution.

4. DESIGN STEPS

The following steps, in approximate order, will lead to
successful design : (a) Determine - (i) serviceability criteria
for beams and spandrel members, (ii) the lateral drift criteria,
(iii) fire protection criteria, (iv) the direction of roof drainage,
especially for single storey structures, (vi) the structural
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system and the loads on the structure, (vii) the type of
connections to use for the lateral load system, (viii) member
sizes based on the drift criteria and the other serviceability
criteria; (b) perform analysis to check conformance with drift
criteria; (c) select member sizes that make the connections
work; (d) design connections and draw plans and details to an
appropriate scale; (e) check to make sure that the design has
been correctly transferred into the construction documents; (f)
always think about the big picture, considering the needs of
the owner in the present as well as in the future, as the project
takes its form until completed; and (g) use judgement.

5. THE ROLE OF JUDGEMENT

Good judgment, defined as the capacity to access
situations and circumstances shrewdly and to draw sound
conclusions, is the single most important factor in providing
success and reliability in engineering design. We must
use engineering judgement in our analysis and design,
supplementing the results with thoughtful and careful
considerations of the overall outcome.

Judgement comes from experience, from examining
the poor judgement and mistakes of others and oneself,
and additionally what engineers were doing in past times
has relevance to what we should be doing today. Sound
judgement is our most important engineering tool. Let your
judgement guide and temper all your design decisions.

6. THE ROLE OF THE COMPUTER

The computer renders obsolete the necessity of
rationalizing and simplifying problems — or even
understanding them. No one need feel guilty of using simple
solutions when the computer can make them extremely
complicated. The computer is only a tool that should be used
to assist our work as a designer. Analysis results that differ
from our judgement and common sense should be carefully
scrutinized, and furthermore one must never forget that the
computer may become completely unhinged if one jot or tittle
is misplaced in its programs, or that successful and practical
designs can only be obtained through the interaction of the
designer and the machine.

7. OBTAINING SUCCESSFUL DESIGNS BY
REDUCING DESIGN ERRORS

All engineers and forensic specialists agree that human
error is the major cause of design failures. Thinking in terms
of preventing failure is the major means by which successful

designs are accomplished. Visualizing the limit states for
each element, each connection, and for the structure as a
whole, allows one to determine if safety is accomplished in
the design. Understanding past design errors increases our
judgment, and thus is beneficial for reducing human error in
today’s designs. Design changes, especially those made late in
the design process, can introduce new failure modes or bring
into play hidden failure modes. Any design change, no matter
how small, must be analyzed with the objectives of the original
design in mind. Be very careful about making design changes
during the course of a design team meeting or construction
meeting. How often have you agreed to a change, only to
realize when you are driving back to the office that the change
negatively affects another part of the design? Be particularly
aware of designs that are of larger scale or size than you have
performed in the past. A principle of design that is all too often
forgotten is the effect of size or scale. Checking calculations
for logic and mathematical errors is extremely important.
Checking plans and specifications for inconsistencies and
omissions can save expensive field correction costs and can
catch failures when they are still on paper. It is important to
remember that the original designer can continue to overlook
the same errors he or she made, whereas a peer or colleague
may discover latent errors and mistaken logic. Peer review
on all designs is very beneficial, but the reviewer should be
brought on board at the conceptual design phase of the project.
Note that the most efficient way to improve structural safety
or to reduce the overall effort to maintain a certain level of
structural safety is to refine the methods of data checking (to
catch design errors) and not to refine the models of analysis.

8. AFEW GUIDELINES

» Strive for structural simplicity

* Acknowledge the load path

o If it works, don’t mess with it, if there is no change in
scale

* Learn from your failures

e Less is more

* God is in the details

* Don’t worship the weight God

* If we can prevent local buckling and lateral buckling,
then we should be able to design any structure based on
stiffness and serviceability considerations.

e T’drather be an over-braced and under-designed building,
than an over-designed, under-braced building.

9. ASSISTING FUTURE ENGINEERS

We all learn from our predecessors. We as engineers,
fabricators, detailers, erectors, and educators can best assist
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future engineers in becoming successful designers.

Engineers

Be a mentor. Take time to relay your years of experience
to younger, less experienced engineers.

Talk about judgment to your young engineers, and talk
about the importance of judgment in the design process.
Be open to design suggestions by fabricators, erectors,
and detailers.

Embrace the future. Design is not a static process.
Methods change. You will obtain successful designs
by embracing the future, but study new ideas carefully
before embracing them.

Give of your time to professional organizations. You will
learn the latest technology to “pass on.” You can also
make a contribution to the profession, and in addition
you will obtain satisfaction and lasting friends.

Fabricators, Erectors, and Detailers

Give time to technical committees: the academics and
engineering practitioners need your input.

Take time to talk to young engineers about design issues
and provide input as to how certain procedures affect
project costs.

Provide input through various publications and seminars
to engineers and educators as to how certain design
features affect fabrication costs.

Fabricators
Offer tours of your facilities to designers.

Educators

Teach students to think creatively. Severe limits exist
in classroom time, but more open-ended problems are
invaluable to the student’s education.

Concentrate on fundamentals. It is the job of the employer
to teach how to design.

Stress the importance of logical analysis, having the
correct boundary conditions, and having the mathematics
correct. Using the correct theory to solve a problem does
not in itself make the structure safe.

Give students as many exercises as possible to develop
judgment, and then ask questions like, “Does the answer
look correct?”

Teach plastic steel design. Plastic design procedures
provide the student with fundamental knowledge on
how structures behave and help the student develop
judgment.

10. CONCLUSIONS

To achieve successful designs, remember to:
* Think about the big picture

* Think constructability

* Be a team player, and

* Use your judgment at all times.
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