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DESIGN OF STEEL CONCRETE COMMERCIAL BUILDINGS BRACED BY PREFABRICATED
REINFORCED CONCRETE WALL SYSTEMS ALSO COUPLED WITH ENHANCED DISSIPATIVE
SYSTEMS

Loris Bianco, Roberta Mallardo, Pietro Filipuzzi (Ferriere Nord S.p.A)

1. Elcaywyn

Ot mopakdte mapdypagotl eEnyodv 10 KOPo aviikeipevo ¢ cuvelopopds tov Ferriere Nord SpA
(FeNO) otnv épevva tov Precasteel, GYeTIKA LE TNV OVOAVGT TPOKATUOKEVACUEVOV TOOUdTOV O/
SmANG TAGKOGC OG EVOALOKTIKO GUGTNIO GUVOEGHOV OE YOUNAG UETOAAIKG KTipLO, EUTOPIKNG YPNONG
ov Ppiokoviol Gg GEIGIKES TEPLOYEG, KOl GLYKEKPUEVA TOV KaBopiopd S10tdéemv SaTUNTIKOV
TOYOUATOV Kol ETMEO®V  QOPTIONG G€ GYECN ME MO KOWOTOUO omAomomuévrn  dtodtkacio
TPOJCTUGIOAGYNOTG.

‘Eva and ta xoppdtio g €pevuvag mov avamtoydnke oe Bdbog and 1o FeNO emkevipdbnke ot
ovykplon PeTaEd ADGEDV TOY®UATOV OTAoUEVOL GkLPodENaTog (O/X) Kol CUGTNUAT®Y KEVIPIKMV
Kol EKKEVIP®V UETOAMK®OV OULVOECU®OYV, VROYPOUUILOVTOS TNV KOVOTNTO TOVG Yo amoppoenon
GEICUIKNG EVEPYELNG KOL KAT® EMEKTACT) TNV EMPPOT| TOVS GTO KOGTOC TNG KATAGKEVTG.

2. AvTikeipevo oxedacpov

H mpoavagepbeica amlomonpévn TPocEyylon oyedlooUoD €XEL MG OTOXO VO EMTAYXVVEL KOl VO
OLEVKOADVEL OAEC TIG OMOPACEIS TOL TPEMEL Vo ANeBoVY Ge GYéom Ue TNV EVKOMO EPAPUOYNG KoL
BéPata, vo TPooEEPEL UL OIKOVOLLKT EKTIUNOT TG ETEVOLONC.

2 Pdon pog TPOKATUPKTIKAG OVOAVONG GTOTIOTIKMY OEOOUEVAV, Ol KOTOOKEVAOTIKES JUTAEELS
oplomnkav ®g KaBoplopéveg yeoUeTpieg (LNKOG ovorypdTmv, oplBpoc opoemv, diTasn damédon 1
KMon o1éyng) wote va eivar cuveneic pe Tic oteyalopueveg dpdoets, Plopunyavikéc 1 UTOPIKES Kot
AVTOYOVICTIKEG O GYECT| LLE TO UEPIdO ayopdg TOL oKLpodEUaTog. H emleyuéveg KOTaOKEVAGTIKES
ADGELS Yo KTIplOL e EUMOPIKT XPNOT OXESAGTNKAY ETUVAANTTIKY, SLOPOPOTOLDOVTIUG TIG YEDUETPIKES
TOPAUETPOVG KOL TO, OTOTIKA GULOTNHOTO OVTIOTAONG, £T0L MOTE v KOOOploTovy ot PEATIOTEG
UETOAALKES KOl COLLUKTEG AVGELS.

O emavoANTTIKOC GYESUGLOC TOAADY KATACKEVADV, LUE TNV EVOOUATMOOT KOl TNG avAAVGOTG KOGTOVG,
UETATPANNKE GE 10, OAOKANP®UEVT] GVAALGT ATOS0CNC OTOL M OTAS0CTN TNG KATAOKELNG (TTOL
eXTIHATOL EPAPUOfoVTaG TO KavovIoTIKO TAaicto tov Evpwkddika) evoppoviotnke pe 10 KOGTOG
KataokeLvnc. To povtédo KOGToVG EAAPE VIIOYN TANPOPOPIEC TPOEPYOUEVES MO TPELS SLUPOPETIKEG
yopec (Itorio — Notia Evponn, 'eppavia — Kevipikn) Evpanr, Poopavia — Avatoikr, Evponn), pe
TETOLO TPOTO DGTE VO VIOOETHOEL TVTOTOMUEVEG TIUEG OVAPOPAG KOl VO, EENTOUIKEVCEL TO OE TOLES
e0vikéc ayopég kamoleg AOGELG UTOPOHV Va EIVAL OVTOY®VIGTIKEG 1) O)L.

OepM®VTAG EUTOPIKE KTipla, 01 ADGELG TOV TPOEKLYAV OO TN GTATICTIKY AVAALGT Kol TNV VOAVOT)
KOOTOVUG OTMOTEAEGOV YEVIKA WO GTOVOLAMTN ALGON, KATtd TNV omoio. dvo KUPLEC KOTOOKEVEG
GLVOLACTNKAV KOl APlEPO®ONKAY GE SLUPOPETIKOVS POAOVG:

- o KOTOOKELT] BapyTnTog Yio Vo EPEL VO KATAKOPLO POPTia,

- 0 KOTOOKEDT] GUVOEGUMY Y10, VO PEPEL GELGUIKA POPTICL.

Ta Aemtopepn aplOUNTIKA TPOGOLOUDUOTO KOl Ol UEAETEG Yo TN PeEATIOTOmMOINGT TNG AmTOO0CNG
ADGE®V YLO0L EUTOPIKA KTIPLOL apLep®ONKOY GTNV EKTIUNGT TNG TPAYLOTIKNG CLUUTEPLPOPES OE GEIGHO
SLPOPETIKOV  cuoTNUATOV  0plldvTiov cuvdéopmy. Ol TOPOKAT® KOTUGKELUOTIKEG OlaTAEEIC
peAeThonkav:

- gumopikd ktiplo EomMopéva pe petarlhkd TAaioo kKevipikdv cuvdéouwv (UniCAM);

- gumopkd ktiplo EomMopéva pe LETOAAIKA TAiclo EkKevTp@V cuvdésuwy (UniCAM);
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- gumopkd ktiplo eEomhopéva pe mpokatackevacpéva toyympata O/E (FeNO);
- gumopwkd Ktiplo eComMopévo pe VYNANG amdcPeonc eAaoTikd epEdpava HeTAED KOTOGKELNG
Bapdtnrag Kot TpoKaTacKELOCUEVEY To®uaTov O/Z.

To tehevtaio pépog NG €pevvag emkevipodnke otov kobopopd pog peBOSOV oYedOoUOD
(drdkacio) KATAAANANG Yo Vo VITOoTNPIEEL TOVG EMOYYEALOTIEG UNYOVIKOVS GTY] (PO TOV ADGE®V
oL HEAETOVTOL ©TO Precasteel, ®dote va omuiovpyndel €vo KAVOTOMO KOl LYNANG TOLOTNTOG
AOYIGLUKO Y10 TNV a&lomoinon Kal TN (PNCILOTOINGT TOV KATACKEVACTIKMOV ADGEMV TOV TPOTEIVOVTAL.
To oLTOHOTOTOMUEVO AOYIGUIKO £YIVE L0 OLOOIKTVOKY €POPUOYN TOL KAOe pnyavikdg pmopel vao
YPNOOTMOMCEL ANO TO YPAPEIO TOV YO TOV TPOKATOUPKTIKO GYESOGUO LG OAOKANPOUEVNG
KOTOOKELNG Yo PLOUNYXOVIKEG KOl EUTOPIKEG OPUCTNPLOTNTEG, YPTOLOTOIDVTAS TIG ADGELS TOV
Precasteel. H 51001ctvaxn epaproyn AETovpyel g va Ypaeikd TePIPAAAOV PIAKO TPOg TO XPNOT,
T0 0moi0, EEKIVAOVTAG OO [0 TEMEPUCUEVT] CEPA TOPUUETPIKOTOMUEVOV Kol BEATIGTOTOMUEVOV
dedopEV@V, EQOOIAlEL Ue To, oSN KL TNV EKTIUNGN TOV KOGTOVG TNG KOTUOKEVNG, TV OUTESWMVY, TNG
GTEYNG KOl T®V GUVOEGEMV TV PLOUNYUVIKAV KOl EUTOPIKAOV KTIPI®V.

3. Asdopéva oxedacpov

O xaBopiopdg piag 51001Kaciog TPOSIUCTAGIOAIYNONG Yol EUTOPIKA KTiplo, TOV UTOPEl Vo EPOdLITEL
TOVG HEAETNTEC e KATOEC AVGELS TAVD o€ Totydpata O/X ¢ eVOAUKTIKA CUGTAUATO GUVOECUW®V,
Baciletar o Kdmoleg Oe®PNGEIC GYETIKA UE TIG YEMUETPIKEG TOPAUETPOVS KOl CUYKEKPIUEVA EimEd
QopTIONG:

Ceopetpikéc Bempnoeic:

- VYOG Toy®OPOTOG PeTAED 0podPOV:
H =6 - 8 m (Lovopooa ktipla);
H=4-5-6m (dtwpopa Ktipla);

- TAGTOG TOLYMUATOG:
B=8-10- 12 m (povipopa Ktipia);
B=4-5-6m (dibpooa Ktipia);

- TOYOG TOLYMUOTOG:
$s=0.20-0.25-0.30-0.35-0.40 m.

BOc®PNGELS Y10 TO QOPTiO:

- péylotn téuvovca Paong oploviimv poptimv (GEIGHOG, AVEROGC) Yo povo Tolyoua O/X:
V, =500 - 1000 - 1500 - 2000 kN;

- HOVIHO QOPTiO OTEYNG/damEdoV:
Gy = 2.85 kKN/m? ({310 Bépog svompétov Samédov, BAéne Zyfua 1);

2y 1: Toroloyieg darédov O/X (Predalle) kou ovppurtov domédov ue yalvfoopviio.

- uOVIHLO QOPTIO YL GUUKIKTY AEtTovpyiaL:
Gox = 1.80 kN/m’;
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Bapd kivntd poptio:
Qx = 8.00 kN/m? (epmopucéc pastnploTnTed):;
Baoikd Kivntd eoprtio:
Qx = 5.00 kKN/m?* (epmmopiicéc SpactnptoTTec);
eLaPPL Kvntd optio:
Qx = 2.00 kKN/m* (y16v1);
eninedo ocelopkodtrag (PGA, uéylot edapikn enttayvven):
a, = 0.08 g (yaunAn ceiopkodTTO);
a, = 0.16 g (uétprlo celoukoOTNTA);
a, = 0.32 g (vynAn celopkoOTNTO);
ta oy dpota O/ oyedidlovtal ®ote va avBioTovial oTic SpAcELS Kol TOV GEIGHOV KO TOV OVELOV,
OepOVTOC TEGGEPIG SLOUPOPETIKEG KATAVOLES TV POopTiv opdpov (Katavoués A, B, C, D, 6mmg
TEPLYPAPETUL GTO ZyNUa 2). ZTNV TEPITTOON TOV AVEUOV, 1 TEUVOVOQ Pdong Kotaveundnke €tot
®oTE M dVvaun oV ePaPUOLETAL GTOV TPMTO OPOPO va. gival SimAdcio eKeivng Tov gpapudleTan
0TO €mimedo NG OTEYNG. XTNV TEPIMTMON TOV GCEICHK®OV OpAcemv, Bempdviag v TpodTn
OLOUOPPT TOAAVTMONG YPAUUIKT, 1 TELVOLGO BACGTC KATAVEUNONKE GOUPMOVA, UE TOVG 0KOAOVOOLG
Tomovg  (6mov M m ceopikn pala opdpov):
M,-H

F =V, 1

M, -H+2-M,-H

2-M,-H
F=V, 2
CH+2-M,-H

DISTRIBUTION "A" DISTRIBUTION "B"

SEISMIC AND WIND ACTION WIND ACTION
B
| |
033V—s 7
B
| | z
V, - 0.66 V., -+
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C— —
V V,

b

DISTRIBUTION "C"

DISTRIBUTION "D"

SEISMIC ACTION SEISMIC ACTION
B B
1 \ \
0.62 Vb 2.00 kN/m’® 0.52 Vb 2.00 kN/m’
T T
0.38 Vb . 5.00 kN/m’ s 0.48 Vb 8.00 kN/m’ 1
T T
-— -—
V, V

b

Zynua 2: Koatavoués twv opi{oviiwy dovapewmv.
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4. Yvuykekplpuévn @uloco@ia oxedlaopov

O xaBopiopdg e mpoavapepbeicag nebddov mpodiacTactoldynong yio ta toympate O/X g
EVOALOKTIKO GUOTHLOTO GUVOEGU®Y GE UETOAMKA KTipla eumopikng ypnong Paciletal oe kdmoteg
Oewpnoeic oxetika pe v E10aVIKELOT) TG CLUTEPIPOPAG TNE KATAGKEVLNC:

OTTAOTONIEVO SOUIKE GYNLOTO, TOV TPOKVTTOVY LE TNV OMOGTOCT VIOGVOTIATOV YOUNAITEPNG
TOAVTAOKOTNTOG OAAG TOVTOXPOVO WE TN duvaTOTNTO TNG TEPLYPAPNG TNG GCLUTEPLPOPAS
0AOKAN PTG TNG KOTAOKEVTG,

T, VTOGUGTAIOTA EIVOL KAVOVIKG G€ KATOWT Kot Kb dyog, oe OpOvg KATAVOUNG GEIGHKOY Loldv
Kol SvoKapyiog,

GUOTANOTE  JATE®Y, VTOCTUVADUOTO Kol Tolyouate  oyxeddlovral Eeymplotd, Oswpadviog
KOTOKOPUOO QOPTIO Y10, T0 dVO TPOTA Ko optloVTIEG OPpATELS (CEICUOD KOl AVELOV) Yl TO TPITO
(PAéne Eynpa 3),

. A AN J
T T Y
gravity structure seismic gravity structure
resistant
structure

Zynpa 3: Aoy wplouos koTaKopo@y koi opiioviiav goptimv.

To GVGTAUATA SaTESOV DempovvTOL AKOUTTO SLOPPAYILTAL,
Ta Ogpédio BempohvTol Kot TPOGOUOIMVOVTOL WG AKAUTTEG OTNPIEELS,
OVOAVGELS YPOUUKE EAAGTIKES,

OTATIKEG GEICKEG OVOADGEIC Yo TNV TPOodlooTacloAdynon mAdotiuov totyopatwv (ULS),
ATAOTOINUEVEC SUVOLIKEG GEIGUIKES OVOAVGELS Yoo v 000gl pio ekTiunom yo v €mTPPoOn NG
Toyomotiag (Bewpdviog cuykevipmpuéveg ualeg yia kdbe 6pogo),

Ol UNYOVICUOL OVOTPOTNG OTOPEVYOVTOL HECH TEXVIK®OV APU®V (KEVH UETOED OPYLTEKTOVIKMV
EVOTNTMOV) KO TNG GUUUETPIKNG TOPATOENS TOV TOYY®UATWOV,

ToL TAACTILO TOY®pOTE omocuvdgovTal (dniadn katoyn popeng C 1 L yo ta KAipokootdoia),

N TOPOUOPO®CN TOV OTUNTIKOV TOYOUATOV AouPavetol vmoyn HEC® &VOG KOUTOAANAOL
povtédov dvokapyiag (Lovtélo Timoshenko),

0l TePlopiopol mov vrayopevoviol and Tovg Evpokddikeg Aapupdvoviar vadyn €161 d6TtE va
TPOKVYOLV KOTOOKEVEG GUVETEIG L€ TIC KAVOVIOTIKESG O10TAEELC.
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5. Mz0odoroyia oxedraocpnov

Me ot630 v KataANEOVUE GTOV EAAYIOTO OPLOUO OVTIGEICUIK®OV TOYYOUAT®V, TKOVAY VO PEPOVV TIG
VTOAOYIGUEVEG TEUVOLGEG PAoNG Vb Kol pe dEGOUEVO EVa EUTOPIKO KTIPLO GUYKEKPIUEVNC EKTOONG,
vioBeteitan N TapokdTe Sadikacia.

H npmtn 1810popen taAdvtmong Oempeitar YpopIKY, GE GUVETELN [E TIG TPoovapEPDEiceEG KaTaVOUEg
TOV POPTI®V 0pOP®V KAl UTOPEL VO EKPPUCTEL MG EENG:

1 i
a’ :‘:— - — .. 1} i=1, .., n(0pOpog 0poOE®V).
n n

Me K 10 pntp®do dvokapyiog Tov Totyopdtov Kot M 1o untpmo pdlog mTov avtiotolyEl og o Lovada
EMPAvVELNG, 1 OepeA1ddng Tepiodog T pmopel vo ekTipnOel pécw TG EKPpoong:

T=2g.|EMa g
a-Ka

OOV A 1 AyVOOTN EMPAVELN ETLPPONG TOL TOLYMDLATOG.

H emoedvelo emppong A evog Totydpatog pmopel vor ektiunfel AOvovtag TNV TopoaKaTo® U YPOLUKY
eElowon, mov mpokvMTEL EElCMVOVTAG TNV €Qapuolopevn téuvovoa Baong Ve pe v avopevopevn
Téuvovoa faonc:

(a -Mr)2

V,=A4-
a-Ma

S, (T )

OTOV Sd TO PAGA GYESUGHOV.

H mpocéyyion avtr ioyvel HOvo Yol TG KATUVOUEG OTOTIKAYV SUVAUEDY TOTTOL “A”, “C” kot “D” (PAéme
Syquo 4), ot omoieg N Téuvovca Pdong opesileton o€ celokég dpacelc. o v katovoun tHmov
“B” o1 duvApelc TPOEPYOVTAL OO TOV AVELO KOl T AVAALGCT] Y10 TNV EMPAVELDL A EVOG LELOVOUEVOD
TOYOUOTOG Elval ampoPAentn KabMOG amartel T yvdGN Tov 0KPPOvg GYNILOTOC TOV KTIPIOv Kol TV
EMPAVEIDV OV ekTibevTon otov dvepo. Ta amoTeEAEGHOTA TOV TPOKVTTOVY AVOPEPOVTUL GE PAGILOTOL
oyed100 00 Tov Tpoteivovtal amd Tov Evpakddika 8 yio édagpog katnyopiag B.

) Y [ R DY IR B B e Fa
.‘—-—“K'Hm’f- $——+ " —— .:—"'-“—"" ‘ . Mz
SURFACE | , F
* + - * + - 1
o) e e ——t H
—_— +—t + ——“I:-W - |_ -
B
0 * - 3 + + ~y 10
. g ;
: ) | \ Typical Response Spectum
10 N N W W A T\
g | | §odm N\
1 | oparng e PR (AN AW
L4 e - ~ E 51F
; 4 ’ \
Lrrrrr T 3 \\\
| : : ‘-\\____
2 A4 ! T(A)
j ] 000 050 1,00 1,50 2,00 250 300 39

Tiwo)

2ynuo 4: Arlomoinuévny mpooEyyion yio. Ny EKTIUNGH THG ETLPAVEIOS ETIPPONS A EVOS UEUOVWUEVOD TOLYDUATOG.

4,00
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Yvvoyilovtag, To fUaTe EICAYOYNG TOV TPETEL VO, AKOAOVONGEL O HEAETNTAG Elval:

a)
b)

c)
d)

€)

kaBopiopdc g péEYlo Tépvovcag Pdaoncg oplldvtiov @optiov (GEIGHOC, GVEHOS) Yo €va
pepovopévo totymopa O/X,

eMAOYN TOL UEYEBOLE TOV KIVITOD QopTiov oL ePapudleTal oe Ktiplo epmoptkng xpnong (Papv,
KOVOVIKO, EAOQPV KIVITO POPTiO),

kaBopiopdc Tov emmédov oelopikotntoc (PGA, péyiotn edo@ikn emttdyvvon),

Bepnon Katovoung twv eoptiev opdéeov (A, B, C 1 D) oe oyéon pe Tov aptBpd twv opdemv Kot
N eOoN TOV dpAce®V (AVEUOD 1 GEIGLOV),

kaBopilopdc g kornyopiag mAaotTipnoTTag ¢ Kataokevng (KITY kor KIIM v koToGKELEG
amocPeong, KITX yuo kataockevéc O/ mov dev amooPévouy gvépyela vd avakvkM{opeva goptia
OV TTPOEPYOVTAL OO GEIGUO),

EKTIUNGON TOV GUVIEAEGTY] CLUTEPLPOPAC () TNG KOATOOKELNC O OYE0N HE TNV KoTnyopio
TAOGTILOTNTOG KO TIG YEDUETPIKES 110TNTEG TOL TotydUaTtog O/Z (Dyog 0pdpov, TAATOG, TAYOG).

Aoupavovtoc voyn Oiec Tic mpoavapepbeicec vrobioelg Kot £Qoupuoloviog TNV AmAOTOUNUEV
dwdkacio oyedlacpod copeovae pe ta TpdétTLTa TV Evpokmdikmv, pmopel vo dnutovpyndel pio
Béon dedopévav (éva amodctacua mapotifetar otov [livaxog 1) péow g omoiag, To TEAKO AoYIoHKO
Precasteel 0o, umopetl vo. TPooQEPEL GTO HEAETNTH UK TOIKIAI TPOKTIKOV ADGEDV Y10, CLGTHUATO
Toyouatov O/ kol T0 €0pog TOV CGEIGUIKOV dpAce®mV Y10, £V EUTOPIKO KTIPLO TOL OTOG O TOTOG
oLOTHHOTOG GUVOESH®Y O/ Ba dvvatal vo QEpEL.

6.

Iivaxog 1: Hopdderyua gi6oywyng 0edouévay kot eEaymyng amoteAeouaTmy yia &va. uepovauévo toiywua O/%.

INPUT
Number of Storey Width | Thick| Base Distribution | Seismic/Wi| Ductility |Behaviou
storeys height H B ness | shear Vb type nd action class r factor
s
[m] [m] [m] [kN]

2 4.00 400 ]0.20 500 C 0.16 g DCH 4.00

2 4.00 4.00 ]0.20 500 C 0.16 g DCM 3.00

2 4.00 4.00 |0.20 500 C 0.16 g DCL 1.00

OUTPUT
Surface/ | Vertical | Horizontal Steel Concrete | Concrete | Precast
Wall rebars rebars w eight w eight volume DL
As,bendin | As,shear wall
g surface
(] [em?] [em?/m [kal [ka] [’] [?]
374 52 6 553 15360 6.40 32
307 52 6 553 15360 6.40 32
156 52 6 553 15360 6.40 32

AeTtTONEPELEG

H dwdwosio mpodiactoiordynong tov toyoudtov O/Z o¢ GUCTHHOTO GUVOECUMV Elval EDKOAN Kot
YPNYOPN Ko GE GYECT UE TOV KAOOPIGUO TOV KATAGKEVUOTIKOV AETTOUEPEIDY TOV TPOTEIVOVTUL KO
vayopevovtal and Tovg Evpmrdoikeg Kot cuyKEKpIUEVL:

Evporxadikas 8 yuo. AemTouépElEg OYETIKA LE TIC KPIGYUEG TEPLOYES KO TIG TEPLOOLYUEVES (DVEC TV
TOYOUATOV Yo Kotnyopieg mhaotipomrog KITY ko KITM.

6
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- Evpwxwoikas 2 yio Aemtopépeleg oyetikd pe kotaokevég O/Z yauning omdécPeong (KIIX) 7

KOTOOKEVEG LOVOUEVEG LEGH EOIKADV GUCKEVDV.

Ol TopoKATO EKOVEG TEPIYPAPOVV TIC TUMIKEG KOTOOKEVOOTIKEG AETTOUEPEIEG YO GUCTNUO

doTun Koy Toyodpatog O/X:

- YOVIOKN KOTOOKEVOOTIKN AEmTOUEPELD, Yoo Tolympa O/E ®g cOOTNUO GUVOEGU®Y Kol GLUVIOELC

dwtaéelg oe katoyn (PAEne Zynua S),

- KOTOOKELOOTIKY] AENTOUEPELD. GVUVOEONC METAEL Tolydpatog O/X Kol TPOKATUCKELOCUEVOD

damédov O/X (Bréne Zynua. 6),

- KOTOGKELOOTIKY AETTOUEPELD. GVVOEONC UETOED Torymduatog O/ kot tng Bspedimong tov (PAéme

Zypa 7).

STRUCTURAL DETAIL

Lattice gardar

Precast concrate slab
-

Stirmups

0.50"As bendng
EhaleloiL My

Precast concrete slab Electrowelded mesh

TYPICAL WALL PLAN CONFIGURATIONS

Zynua 5: Tomikn yoviakn kotookevootikn Aexrouépeio. yio toiywuo. O/X w¢ abatnua covoéouwy koi ovvileig o1atdlels oe

Kazown.

STRUCTURAL DETAIL (FLOOR-WALL CONNECTION)

Stirups 124720 cm

]

Additional rebars for negative bending moments

Electrowseided mash "520 HD™

Polystyrans biock
Elactrowaided mash 520 HOD™

Lattices girder

Horizontal rebars 4016

Lattce garder plate fioor

Double plate element |

2y 6: Tomikn kKotookevaotikly Jextouépeia oOvoeons wetold torymuatos O/% kar mpokaTackevaouévoo daréoov O/%
(kaTaKopopn Toun).
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PRECAST DOUBLE PLATE PANEL

L
™~
L] T 1
e ==
|~ |
™~ [~
'/7 Double plate lattice girder <
T |
™ [~
L L
T~ Electrowelded mesh “"“"-..,
= L
™~ i T
11 Connecting vertical rebars il Latersl preg
T~
L1 T i | il
| Horizontal rebars VA | |
L /7 % Stirrups. ﬂ
[~~~
= X i q
- + = E 1
& ] bﬁ' i

Frasn concrate
latwral prevsare

Zynua 7: Tomikn kotaokevaotiky Aemtopépeia odvoeons petald toyywuotos O/X kai ¢ Oeuelinons tov (kataxdpopn toun).

IIpotov yvbei to oxvpddepo péca oto tolyowuo O/X, T0 TPOKATAGKELOCUEVO GTOVXElD TTPEMEL va
ompyBel. Ta omplypata aykup®dvoviol oe o LETAAAKN TAdKa Tov umopel va @épet Tig OAmTiKég
Kol EPEAKVOTIKEG TAGELG TOVG. XT1 Yovia 0o mpénel va otepembBolv o TOy®UOTO SITANG TAGKOC UE
éva HETOAMKO Elooua KATUAANAC StopopemuéVo 1 e dAla otnpiypota (BAéne Zynua 8).

2yniua 8: Epyocie ouvapuodoynons mpokatacKeDaouEVOD TOLYMUATOG.

H éixyuon tov @péokov okvpodépatog Bo mpémel va emomtevetan yio. va gheyxfel to Gve Oplo
tayvtog Tov 50 cm/opo, ®ote vo amo@evyfel 1 mAgupikn migon vo givor peyaivtepn omd 2500
daN/m’. Eriong, n okvpodétnon mpénel va yivetal o€ S10QopeTIkEC YPOVIKES TEPLOSOVC, CUUPOVOL LLE
T0 GXEO10GUO TOV SOKMV SIKTLMUOTOG,

YHETIKO UE TIC KOTOOKEVOOTIKEG AETNTOUEPEIEC TOV GLUVOEGEMV METOED TNG KOPLOG UETOAAKNG
KATOOKELNC (30K01, VTOGTLAGUATE,) Kot TV Toymuatov O/Z, 300 gival ot TlavEig exdoyéc:

20voeon He Oy@pioptd 0ptlOVTI®V Kol KATAKOPLO®Y QOPTi®mV

Ymv mepintoon avty ypewaletor o wpodchetn Pondntikn dokdg mov Bo petapépel o optia
Bapdtnrag mpog To KHPLAL HETOAAIKG VITOGTUADUATA, OGTE VoL PIopovV va, cuvdehohv Ta ToydUoTA
O/Z 610 petarlikd mhaicto dwympilovtag ta katakopvea Kot To opliovtia goptio (BAEre Zynua 9).
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Zynua 9: Tomixn obvoeon uetald petoddikns kataokevns kai toyywuatwv O/, ue dioywpioud opiloviiwy Kol KatoKopvpwmy
poptiwv (kdToyn).

20voeon yia optlovtia Kot KotakOpvea @optio poli

Ye ot TV mepintmon dev amatteitoan Tpochetn Pondntikn dokdg kot to toiyoue O/E pmopei va
ouvdebei amevbeiog oto peToAAiko mAaicto. Tote, givol dSuvaTd TA TOLYMUOATO VO PEPOVY GKOMO KoL
KATOKOPUOO POPTIO Y0Pig Vo SOKIVOLVEDETOL 1] BVTIGEIGIKT SVUTEPLPOPE Tovg (PAEme Zynua 10).

R.C. WALL

R.C. WALL

Baolted joint Boted joint

Vettical rebars "
Connecting beam

Electrawelded mesh

Top view Lateral view

Zynuo 10: Tomxry odvoeon petald petaldixng katookevns kot toyywudtwv O/% yio opiloviia kot Kataxopvpo. poptio, poli.

Ot cuvdéoelg Heta&d NG UETOAAKNG KOTAoKEVTG (00K01, VTOGTUAMUOTA) Kol TV TO®uatoyv O/
OV AELTOVPYOVV G CLGTHHOTO CLVIESUMV Oa PTOpPOVGAV VA VAOTOINO0VY €0KOAN LECH YNUIKDV 7
WINYOVIKOV ayKupiov, HETG amd v avéyepon tng Kataokevng O/Z. ‘Evag dAAog Tpdmog vAomoinong
TOV OLVOECEMY OVTOV TOL TOMOV E€ivol 1 KAUGIKY KOYAM®TN OLVOECT], OWIUOPPOUEVT] KO
GUUTEPTAOUPAVOUEVT GTO KAAOVTL TPV TNV £KYVOT] TOL 6KLPOdEUATOS. Edv 1 kdplo katackewn gival
povouévn pécm omocBectipav, o€ kdbe ddmedo vrdpyovv Kol HeTAAAKOL GUVOESUOL Yl Va
amoPevyBei 1 KpovoN HETAED TOV GUGTNUATOV TV TOLYOUATMV KOl TOV SUTEOWMV.
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7. TOykpLon peTady ToXwHAT®Y 0/ KAL CUGTNUATWY LETAAALK®OV GUVEECU®VY

‘Eva. puépog tov gpguvntikod mpoypaupuatog wov peleminke and to FeNO, apopovce tn cvykplon
peta&d Acewv Totyopdtov O/ Kol GUGTNUATOV KEVIPIK®V 1] EKKEVIPOV UETAAMK®OV GUVOECUMOV.
Kotapynv, 10 Hoviélo kOGTOVG EMKOPOTOWONKE Y10 TO TPEYOV €T0C, AouPAvovtag vadyn Kol T
AEmTOUEPT] OVOAVLON TIUOV KOL TOLG EMIONUOVS TILOKATAAOYOLS TV ONUOCI®V  SlOIKNCEMV
(ovvoyiletan otov Ilivokag 2), cviiéyovtag mAnpogopieg amd Sdpopes yopeg (Itaiia — Nota
Evpomn, leppavia — Kevrpikn Evpdnn).

Iivaxog 2: Emikaipomoinon tov k6otovg kotackevns povaodas (Irakio — Notio Evpaonn, Iepuovio — Kevipiy Evpaonn).

KOZTOZ
ANTIKEIMENO MONAAAT M.M. ZHMEIQZH
TKupddEPa yia TolxwuaTta O/ 322.22 em® | C25/30. XC2. S4
(xwpig kaAoUTT) i ’ T
ZKupddePa yia TTAdkeg O/Z 3
(xoapic KahoUTr) 222.22 €/m C25/30, XC2, S4.
Xd&AuBag yia kataokeuég O/ 1.90 €/kg

ZupTTEPIAAUBAVETAI TO KOOTOG TWV SIKTUWTWY SOKWYV, TWV NAEKTPOTUYKOAANTWV
23.25 €/m? TAEYMATWY Kal TNG OUVAPHOAGYNONG.
Ag ouptrepAauBaveTal To vwTrd oKUpOdEUa TToU KXUVETAI ETTI TOTTOU.

Mpokataokeuaopéva
Torxwpata O/Z dITTAAG TTAGKaG

Mpokaraokeuaopévo damedo

2 . . .
/% (Predalle) 32.99 €/m NUon xwpig oTAPIEN.
2UPPIKTO BATTEDO pE 2 . . .
XGAUBSOPUMO 54.57 €/m NUon xwpig oTAPIEN.
Xa&AuBag yia TTAQICIOKEG S355, guptrepIAapBavovTal n KATEPYOTia ETTIPAVEILYV, AVEYEPTN, KOXAIWTEG Kal

2.74 €/kg

KOTOOKEUEG OUYKOAANTEG oUuVOEaTEIg.

And v TApn Pdaon dedopévav tov Precasteel mov gpapudletar and 1o FeNO (yuoo ocvomnua
ocuvdéouwv pe torydpota O/X) kot o UniCAM (Yo GUGTALOTO HETAAMK®V GLVOEGU®V), €ival
ONUOVTIKO VO, YIVEL KOTOVONTN 1 €VKOAIDL OTN EMAOYN €VOG GLYKEKPIUEVODL TOTOV GULGTHLOTOC
ocuvdéopmv. Eivar, 101, duvatn 1 ovykpion Hetald SlopOopETIKOV CLUGTNUAT®MV CUVOECU®V GE GYEOT
UE TNV EMPAVELN ETPPONG KOl GE OPOVG GLVOAIKOD KOGTOUG KOl KOGTOLG HOVADAS, Ol0pOPETIKMDV
YEQUETPIKOV TOPAUETPAOV, EMTEODV POPTIONG KOL IKOVOTNTAG OTOPPOPNONG EVEPYELNG Y10 KAOE TOTO
GLOTNLOTOG GUVOEGL®V.

211c akdhovbeg cuykpioelg, pmopel va dwomiotwbdel 6TL 10 choTua damédov O/X (Predalle) mheovektel
G€ OY£OT| LLE TO GOUIKTO ATEDO UE YOAVPIOPLALO GE OPOVG KOGTOVS Kol ETOUEVMG, OVTO TO GUGTI LA
damédov Bewpndnke mg oTabepn TAPAUETPOS Yo KAOE EKTIUNGN TOV TPOKVTTEL OO TIC GVYKPIGELC.
Avtictoyo, TapatnpnOnke, yio 0ieg Tig Katavouég eoptiong A, C 1 D, 4TL vdpyel pio onpovTiKyg
Téon oOUe®VE e TNV omoio To cvoTNUe cvvdéouwv pe tolyouo O/X mAeovektel évavti Tov
GLOTHUOTOC UETOAAIK®DY GUVOECUMVY (KEVIPIKAOV 1| EKKEVIP®YV), GE OPOVE EMIPAVELNG ETIPPONG KoL
K6oTOVG povadag (PAéme Zynua 11 ko Zyfquoe 12, yuo katavoun C).

Distribution "C" - Influence areas Distribution "C" - Influence areas

, S2000EN

FEE

e [

PEEEE R

Zynua 11: Zoykpion oe 0povg empavelog exppons — ovothio, oovoéouwy O/X (aplotepd. Jévavtl GOOTHUATOS KEVIPIKMOY
LeTa K@Y ovvoéauwy (0eé1a).
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Distribution "C" - Comparisoen on unit cost (r.c. walls and flooring system)

Unit cast [€/m?]

W K fioar (Predalel

m xzel shesting somposte foor

Distribution “C" - Comparison on unit cost
(concentric steel bracing system and flooring system)

Unit cost [£/r7]

® Rz, floer (Predalle]

W Sleel sheeling vumnposile loor

Zynipa 12: Xoyrpion oe 0povg kOaTovg Hovaoas — obatnua ovvoéouwy O/ (Tavw) Evavil GOOTHUATOS KEVIPIKDY UETOALIKOV
ovvoéauwv (KdTw).

Emiong, ovykpivovtag oleg tic mbBavég S10TAEES Y10 CUGTAHOTO UETOAAMK®V GUVOECU®V KOl
OMAMGUEVOD GKUPOOEUATOC, TTOPATNPEITOL OTL TO. GUGTHUOTO UETOAMK®OV GUVOEGU®V OF UTOPOLV
mévta va avtieTafovv o 6ho 10 €0pOc TV TILDV NG TEUvovoag PBaong Ve = 500+-2000 kN, aild
oLyva meplopilovtal 6T HeYaADTEPEG OLVAUELS EEUITIOG TMOV TEPLOPICUDY TOV GYESIGLOD GE OPOVS
YEOUETPIOG TV EUTOPIKAOV UETOAAK®DV TPOPTIA.
Mo va enPePoarmbovv o1 mopatnpnoelc tov FeNO oyetikd pe tn yevikn €VKOAMO 6TV €XAOYN TOV
oy ®potog O/ g GVLOTNUN GLVIEGU®Y AVTi EVOG CLUGTILOTOC LETOAAMK®V GUVOECU®V (KEVIPIKOV 1)
éxkevipmv), otov mopakdto Ilivaxag 3 mopatifetor éva delypo g Pdaong dedopévov kol To
amoteAéopata TG cLykpong (ANymn 72 mepmtdce®v amd GLVOAIKO detypo 972 Swutdéewv, PAéme
Mopaptnua 1, 2, 3 yio wo eKTEVELG Kol OMOKANPOUEVEG EKTIUNGELS) OPIOTIKOTOIMUEVA Y10 VO, ODCOVY
po exktipnon vy v mpoavapepbeica evkoria. H Sadwaocio g dsrypotonyiog g Paong
dedopévav mpaypotoromdnke kabopiloviog KATOlEG TOPAPETPOVS CYETIKA LLE TN YEMUETPIO KOl TO
eMineda POPTIONG, Y10 VO EKTIUNOOVV 01 TO OVTITPOCHOTEVTIKES OLUTAEEIG CUVOECUWV:
- "Yyog Toy®LaTOg LETAED 0POPMV:

H =6 - 8 m (povopopa ktipla);

H=4 -6 m (duopopa ktipla);
- [MAdtog toympatoc:

B =8 m (povopopa xtipla);

B =4 m (buovpoga ktipia);
- Eninedo ceicpuxomrog (PGA, péylotn edagikn enttdyvvon):

a, = 0.16 g (uétpro celoKOTNTA).
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Iivaxoag 3: Agiyua faons dedouévav kai aroteléouota ovykpions (katavour C).

DATABASE SAMPLING - COMPARING ACTIVITY (PARAMETERS: INFLUENCE AREA, UNIT COST)
R.C. WALL BRACING SYSTEM

COMPARISON n° | DISTRIBUTION | SEISMICITY (ag) BASE SHEAR V,, [kN]
B[m] | H[m] | s[m] | DUCTILITY CLASS CONCENTRIC ECCENTRIC 2 DIAGONALS ECCENTRIC 1 DIAGONAL
1 C 0.16g 4.00 4.00 | 0.20 500 R.C. WALL SYSTEM R.C. WALL SYSTEM R.C. WALL SYSTEM
2 C 0.16g 4.00 4.00 0.20 DCM 500 R.C. WALL SYSTEM R.C. WALL SYSTEM R.C. WALL SYSTEM
3 C 0.16 g 4.00 4.00 | 0.20 DCL 500 R.C. WALL SYSTEM STEEL BRACING SYSTEM STEEL BRACING SYSTEM
4 C 0.16g 4.00 4.00 0.20 1000 R.C. WALL SYSTEM R.C. WALL SYSTEM R.C. WALL SYSTEM
5 C 0.16g 4.00 4.00 | 0.20 DCM 1000 R.C. WALL SYSTEM R.C. WALL SYSTEM R.C. WALL SYSTEM
6 C 0.16 g 4.00 4.00 0.20 DCL 1000 R.C. WALL SYSTEM R.C. WALL SYSTEM R.C. WALL SYSTEM
7 C 0.16¢g 4.00 4.00 0.20 1500 R.C. WALL SYSTEM R.C. WALL SYSTEM R.C. WALL SYSTEM
8 C 0.16g 4.00 4.00 0.20 DCM 1500 R.C. WALL SYSTEM R.C. WALL SYSTEM R.C. WALL SYSTEM
9 C 0.16 g 4.00 4.00 0.20 1500 R.C. WALL SYSTEM STEEL BRACING SYSTEM R.C. WALL SYSTEM
10 C 0.16g 4.00 4.00 0.20 R.C. WALL SYSTEM R.C. WALL SYSTEM R.C. WALL SYSTEM
11 C 0.16¢g 4.00 4.00 0.20 R.C. WALL SYSTEM R.C. WALL SYSTEM R.C. WALL SYSTEM ﬂ
12 C 0.16 g 4.00 4.00 0.20 R.C. WALL SYSTEM R.C. WALL SYSTEM R.C. WALL SYSTEM S
13 C 0.16g 4.00 6.00 0.30 R.C. WALL SYSTEM R.C. WALL SYSTEM R.C. WALL SYSTEM m
14 C 0.16g 4.00 6.00 | 0.30 R.C. WALL SYSTEM R.C. WALL SYSTEM STEEL BRACING SYSTEM o
15 C 0.16 g 4.00 6.00 0.30 R.C. WALL SYSTEM STEEL BRACING SYSTEM STEEL BRACING SYSTEM
16 C 0.16g 4.00 6.00 | 0.30 R.C. WALL SYSTEM R.C. WALL SYSTEM R.C. WALL SYSTEM
17 C 0.16g 4.00 6.00 0.30 R.C. WALL SYSTEM R.C. WALL SYSTEM R.C. WALL SYSTEM
18 C 0.16 g 4.00 6.00 | 0.30 R.C. WALL SYSTEM STEEL BRACING SYSTEM R.C. WALL SYSTEM
19 C 0.16g 4.00 6.00 0.30 R.C. WALL SYSTEM R.C. WALL SYSTEM R.C. WALL SYSTEM
20 C 0.16¢g 4.00 6.00 0.30 R.C. WALL SYSTEM R.C. WALL SYSTEM R.C. WALL SYSTEM
21 C 0.16 g 4.00 6.00 0.30 R.C. WALL SYSTEM STEEL BRACING SYSTEM R.C. WALL SYSTEM
22 C 0.16¢g 4.00 6.00 0.30 R.C. WALL SYSTEM R.C. WALL SYSTEM R.C. WALL SYSTEM
23 C 0.16g 4.00 6.00 0.30 R.C. WALL SYSTEM R.C. WALL SYSTEM R.C. WALL SYSTEM
24 C 0.16 g 4.00 6.00 0.30 STEEL BRACING SYSTEM R.C. WALL SYSTEM R.C. WALL SYSTEM

Ot 101eg Bempnoelg yio T ddikacioo GVYKPIoNS 1oyvLoVY Yoo OAeC TG katoavoués A, C, 1 D kot 10
YEYOVOG LT EMPEPOLDVEL TOL CNUOVTIKG TAEOVEKTALATA TNG EMAOYNG Tolyoudtev O/E ¢ cuoTua
GUVOEGUMV OVTL Y10, KATOL0 CUGTNHO LETOAMK®OV GUVOEGU®V, OTMG TOPATNPEITAL OO TNV AVAALOT
TOV TAPOKAT® Ypaenudtov (PAéne Zynua 13, yia katavoun C) mov cuvoyilovv OAa Ta amoTeAéopaT
GLYKPLONG Kot SIVOuV L EKTIUNON Y10 TNV OTOTEAECUATIKOTNTO KAOE GLGTILOTOC GUVOEGUMV.

COMPARISON RESULTS CONCENTRIC ECCENTRIC 2 DIAGONALS ECCENTRIC 1 DIAGONAL

N° % N° % N° % N° %
Total comparisons 72 100% 24 100% 24 100% 24 100%
Comparison in favor of r.c. wall 63 88% 23 96% 19 79% 21 88%

BB%_\
96%.
88%
Al ey 1
@ Comparison in favor of r.c. wall d
H Comparison in favor of steel \ \
bracing system
21%
4% 13%
13%

Zynua 13: Acryporoinyia foong dedouévav kai odykpion — cootnua oovoéauwyv O/ évavtt cOoTnio. HETOLAKDY GVVIETUDY
(KEVIPIKMY, EKKEVTIPMYV).

Méow g mpoavapepbeicog Olndikaciog kaTéotn dvvatd va emtevyfodv KATOW OMUOVTIKA
OTOTEAECLLOTO KOl GUUTEPAG AT,

A&ilel va onuelndel kol TPENEL VO TOVIOTEL TO TOPAKAT® CLUUTEPAGHO OVAPOPIKA LE TNV VI0BETNON
Toyyoudtov O/X g cOGTNUA CLVIECUMOV GE £VOL KTIPLO EUITOPIKNG XPNONG: Ol AVGELS Totywudtoyv O/
glvar oyeddv mavto (96%) avtaywVIoTIKEG G OYEOT LE TO GUCTNUOTO KEVIPIKMV UETAAMK®V
ouvOEou@V €EaTiOg TNG TKOVOTNTAS TOVG VO, OmoppopovV GEIGUIKY EVEPYELN, TP OAO TOL Ol
Oeperddelg mepiodol taldvimong eivor cvvBog pkpodtepec. H mapamdve Bedpnon ioydel cuyvd
(79% won 88%) xon xKotd TN oVYKPIoN NG 0mddoong Twv Abcemv toryyoudtov O/ oe oyéon pe ta
GLOTHUOTO EKKEVIPOV LETOAAIKDY GUVOECUMOVY, OV KOL QVTO £Y0VV UKL APKETE LEYOADTEPT IKAVOTNTO
amoPPOPNONG EVEPYELNG AOYM TV GEICUIKDY OPAGEDY ALA £XOVV EVO (V@ OPLO GTNV AVTICTOOT OTIC
SLOTUNTIKEG OVUVALELG TTOV JEV TOVG EMITPEMEL VO TPOSAPUOLOVTOL OE TOALEG OLUPOPETIKES TEPIMTAOCELS.

H xdpua vdbeon tov Soympiopod Tov KaToKOpue®mv Kol oploviimv (opTiov Tpémel vo Tnpeitol
OVOTNPE GTNV TEPIMTMOT TOV CLGTNUATOV UETOAAIKOV GUVOECUMV KOl KUPIWG TV EKKEVTPOV. AvTol
01 TOTTOL GLUVOEG UMV EYOVV UI0L GNUOVTIKT] IKOAVOTNTO OTOPPOPNoNG EVEPYELNC AMOY® KUKAIK®Y dpacemv
€4V PEPOLV HOVO TAELPIKA QopTin, KoOMG Ta KoTakdpvea optio (Bapdtnrag | Kivntd) pmopel va
0¢c0vv og KivOLVO TNV ETOPEAT] CUUTEPLPOPE TOV AVTICEIGHIKOD GLVOESHOV. AvTifeta, Ta Toy MUt
O/E pmopodv v @EPOVY KOl KOTOKOPLPO @OPTiO. KOTA TN Ol0pKEL €VOG OEIGHOD, YOPic va
SLOKIVOLVEDETOL 1 TKOVOTNTA TOVG OmOPPOPNONG GEIGUIKNG EVEPYELNG. AVTO €lval EVOEIKTIKO NG
€VPUTNTAG EPUPUOYDY OV UTOPEL VO €XEL 1| TLNOAOYICL OVTH GLOTHLOTOS GLVOEGHUMY YO YEVIKEG
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kataokevéc. Emiong, avti n 1d10tto v toyopdtov O/X enttpénel 6Toug LEAETNTEG TN UEI®OT TOV
P10l TOV UETOAAK®OV HEADV (VITOCTLAMUATO, OOKOT KOl GUVOECELS TOV TOTOOETOVVTUL YOP® OO TA.
GUOTHUOTO GUVOECUMV Y10, VO, GEPOVY TO KATOKOPV(O (OPTIR) KOl KOT EXEKTOCT TN WEI®ON TOV
GLVOAKOV KOGTOVG TOV KTIPiov.
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ITAPAPTHMA 1

YYTKPIZH METAZY TOIXQMATQN O/Z KAl XYETHMATQON METAAAIKQN YYNAEXMQN
Katavoun “A”
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COMPARISON

D FENO (r.c. wall bracing sy )
INPUT OUTPUT COST ESTIMATION
Number of | Storey | Width | Thick| Base | Distribution | Seismc/Wi] Ductity |Behaviou| Surface/ | Vertical | Horizontal | Steel | Concrete | Concrete | Precast | Total cost | Total cost| Unftcost | Unitcost
storeys | height H B |ness|shearVb| type ndaction | class | rfactor [ wall rebars rebars | weight | weight | volume DL (r.c. floor) |(s.s. floor) | (r.c. floor) |(s.s. floor)|
s As,bendin | As,shear wall
g surface
[ml MmN [m?] fer?] | fem?/m] kg kg] ] [m?] ] €l fen?) | e
1 6.00 8.00 | 0.30 500 A 0.16g DCH 3.33 787 24 4 427 34560 14.40 48 32541 49532 41 63
T 600 | 800 [030] 500 A 0169 DCM 250 673 24 Z 427 | 34560 | 1440 8 28781 | 43312 73 64
1 6.00 8.00 [ 0.30 500 A 0.169g DCL 1.00 408 24 4 427 34560 14.40 48 20023 28826 49 il
Datat UNICAM (steel bracing system - ic, 2 di Is):
INPUT OUTPUT COST ESTIMATION
Total cost | Total cost | Unit cost | Unit cost
(r.c. floor) | (s.s. floor) |(r.c. floor)|(s.s. floor)
B H QK1 [agh| Vb BEAM2 | DIAG coL A Weight
i | MNARL) (D] N [ [ [ | gl © & ) || [Ea
800 600 | 200 [016| 500 | HE180A | HE220A | HE160A [ 193 1377 | 10136 [ 14300 53 7
8.00 600 | 200 [016] 500 | HE180A | HE220A | HE160A [ 193 1377 | 10136 | 14300 53 74
8.00 600 | 200 [016| 500 | HE180A | HE220A | HE180A [ 193 1438 | 10304 [ 14468 53 s
800 600 | 200 [016| 500 | HE180A | HE220A | HE180A [ 193 143 | 10304 14468 53 I
8.00 600 | 200 [016| 500 | HE180A | HE220A | HE200A [ 193 1520 | 10528 | 14691 55 6
800 600 | 200 |016| 500 | HE180A | HE220A | HE220A [ 193 1618 | 10797 | 14961 56 8
Datak UNICAM (steel bracing system - eccentric, 2 di Is):
INPUT OUTPUT COST ESTIMATION
Total cost | Total cost | Unitcost | Unit cost
(r.c. floor) | (s.s. floor) |(r.c. floor)|(s.s. floor)
B H Qk1 aghy Vb BEAM2 DIAG coL A Weight
i | KNARL) [D ] BN [ 8 8 0 | k) 4 9 e | 1@m
800 600 | 200 [016] 500 | HE220B | HE240B | HE160B | 731 2248 | 30285 | 46072 4“1 63
800 600 | 200 [016| 500 | HE220B | HE240B | HE160B | 731 2248 | 30285 | 46072 4“1 63
800 600 | 200 [016| 500 | HE220B | HE240B | HE160B | 731 2248 | 30285 | 46072 4“1 63
8.00 600 | 200 [016| 500 | HE220B | HE240B | HE180B [ 732 2351 | 30580 | 46374 42 63
8.00 600 | 200 [016| 500 | HE220B | HE240B | HE180B [ 732 2351 30580 | 46374 42 63
8.00 600 | 200 [016| 500 | HE220B | HE240B | HE200B [ 732 2472 | 30921 46722 42 64
Datak UNICAM (steel bracing system - eccentric, 1 di 1):
INPUT QUTPUT COST ESTIMATION
Total cost | Total cost | Unitcost | Unit cost
(r.c. floor) | (s.s. floor) |(r.c. floor)|(s.s. floor)
B H Q1 [agh| b BEAM2 | DIAG coL A Weight
m | MNAFL (3] 6V Ll [l Ll i I ) 9 9 e | lm
4.00 600 | 200 [016| 250 | HE160M | HE240B | HE320B [ 311 2390 | 16814 | 23531 54 76
4.00 600 | 200 [016| 250 | HE160M | HE240B | HE340B [ 330 2481 17678 | 24798 54 s
4.00 600 | 200 [016| 250 | HE160M | HE 2408 | HE340B [ 330 2481 17678 | 24798 54 I
4.00 600 | 200 |016| 250 | HE160M | HE240B | HE340B [ 330 2481 17678 | 24798 54 s
4.00 600 | 200 |0.16| 250 | HE160M | HE240B | HE340B [ 330 2481 17678 | 24798 54 75
400 600 | 200 [016| 250 | HE160M | HE240B | HE340B [ 330 2481 | 17678 | 24798 54 75

Comparlson in terms of "influence areas

00 -
R
700 +----- [N - - - - - ooooooooooooiooooo A |-

Tewo | el s HR.C. WALL "DCH"

= OR.C. WALL "DCM"

T DOR.C. WALL "DCL"

o

i B STEEL BRACING SYSTEM (CONCENTRIC)

g DISTEEL BRACING SYSTEM (ECCENTRIC, 2 DIAGONALS)

=

E BISTEEL BRACING SYSTEM (ECCENTRIC, 1 DIAGONAL)

HR.C. WALL "DCH"
OR.C. WALL "DCM"

OR.C. WALL "DCL"
B STEEL BRACING SYSTEM (CONCENTRIC)

Unit cost [€/m?]

O STEEL BRACING SYSTEM (ECCENTRIC, 2 DIAGONALS)
D STEEL BRACING SYSTEM (ECCENTRIC, 1 DIAGONAL)
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COMPARISON BETWEEN R.C. WALL AND STEEL BRACING SYSTEMS (B ; H=6m; V;,=1000 kN)

Datat FENO (r.c. wall bracing )
INPUT OUTPUT COST ESTIMATION
Number of Storey Width | Thick| Base [ Distribution [Seismic/Wi| Ductiity |Behaviou| Surface/ | Vertical | Horizontal Steel | Concrete | Concrete | Precast | Total cost | Total cost [ Unit cost | Unit cost
storeys height H B ness | shear Vb type nd action class r factor Wall rebars rebars weight w eight volume DL (r.c. floor) |(s.s. floor)| (r.c. floor) |(s.s. floor)
s As,bendin | As,shear wall
g surface
[m o] kN ] o] | [enfml | [kl kel ] n?] S| ] feme | [ens
1 600 | 800 |0.30| 1000 A 0169 DCH 333 1536 28 3 618 | 34560 | 14.40 8 57614 | 90771 37 59
1 600 | 800 |0.30| 1000 A 0169 DCM 250 1256 8 3 618 | 34560 | 14.40 18 48351 | 75450 39 60
1 600 | 800 |030| 1000 A 0.16g DCL .00 703 8 3 618 | 34560 | 14.40 8 30113 | 45279 73 64
Datak UNICAM (steel bracing system - ic, 2 di Is):
INPUT OUTPUT COST ESTIMATION
Total cost | Total cost | Unitcost | Unit cost
(r.c. floor) | (s.s. floor) |(r.c. floor)|(s.s. floor)
B H Q1 [agh| b BEAM2 | DIAG coL A Weight
m | BNAFL) (7] KN Ll [l Ll I ) 4 s (i) || (i)
8.00 600 | 200 [016| 1000 | HE220A | HE 260A | HE 160A [ 386 1752 | 17528 | 25855 45 67
800 600 | 200 [016| 1000 | HE220A | HE260A | HE160A [ 386 1752 | 17528 | 25855 45 o7
8.00 600 | 200 [016| 1000 | HE220A | HE260A | HE180A [ 386 1814 | 17695 [ 26022 46 67
8.00 600 | 200 [016| 1000 | HE220A | HE260A | HE180A [ 386 1814 | 17695 | 26022 46 67
800 600 | 200 [016| 1000 | HE220A | HE260A | HE200A [ 386 1895 | 17919 | 26246 % 68
8.00 600 | 200 [016] 1000 | HE220A | HE260A | HE 220A [ 386 1994 | 18189 | 26516 47 68
D; UNICAM (steel bracing system - eccentric, 2 di )
INPUT OUTPUT COST ESTIMATION
Total cost | Total cost | Unit cost | Unit cost
(r.c. floor) | (s.s. fioor) |(r.c. floor) | (s.s. fioor)
B H Q1 [agh| b BEAM2 | DIAG coL A Weight
i | MNARL) (D] KN g g g I ) S “ e | 1w
8.00 600 | 200 |016| 1000 - - - - - - - - -
800 600 | 200 |016| 1000 - - - - - - - - -
8.00 600 | 200 |016| 1000 - - - - - - - - -
8.00 600 | 200 |016| 1000 - - - - - - - - -
8.00 600 | 200 |016| 1000 - - - - - - - - -
8.00 600 | 200 |016| 1000 - - - - - - - - -
Datak UNICAM (steel bracing system - eccentric, 1 di 1):
INPUT OUTPUT COST ESTIMATION
Total cost | Total cost | Unitcost | Unit cost
(r.c. floor) | (s.s. floor) |(r.c. floor)|(s.s. floor)
B H Q1 |agh| Vb BEAM2 | DIAG coL A Weight
i | MNAFL) (D] KN [l [l [l IO ) 4 4 e | 1@m
4.00 600 | 200 [016| 500 | HE240M | HE300B | HES00B [ 692 3670 | 32897 | 47842 48 69
4.00 600 | 200 [016| 500 | HE240M | HE300B | HES500B [ 692 3670 | 32897 | 47842 48 69
4.00 600 | 200 | 016| 500 | HE240M | HE300B | HES00B [ 692 3670 | 32897 | 47842 48 69
4.00 600 | 200 [016| 500 | HE240M | HE300B | HE550B [ 665 3816 | 32996 | 46752 49 70
400 600 | 200 [016| 500 | HE240M | HE300B | HE550B [ 665 3816 | 32396 | 46752 49 70
4.00 600 | 200 [016| 500 | HE240M | HE300B | HES50B [ 665 3816 | 32396 | 46752 49 70

Comparison in terms of "influence area

HR.C. WALL "DCH"

OR.C. WALL "DCM"

OR.C. WALL "DCL"

B STEEL BRACING SYSTEM (CONCENTRIC)

O STEEL BRACING SYSTEM (ECCENTRIC, 2 DIAGONALS)
B STEEL BRACING SYSTEM (ECCENTRIC, 1 DIAGONAL)

Influence area (A) [m?]

HR.C. WALL "DCH"

OR.C. WALL "DCM"

OR.C. WALL "DCL"

B STEEL BRACING SYSTEM (CONCENTRIC)

O STEEL BRACING SYSTEM (ECCENTRIC, 2 DIAGONALS)
B STEEL BRACING SYSTEM (ECCENTRIC, 1 DIAGONAL)

Unit cost [€/m?]




STEEL-EARTH project

COMPARISON BETWEEN R.C. WALL AND STEEL BRACING

Database FENO (r.c. wall bracing )
INPUT OUTPUT COST ESTIMATION
Number of Storey Width | Thick| Base [ Distribution [Seismic/Wi| Ductiity |Behaviou| Surface/ | Vertical | Horizontal Steel | Concrete | Concrete | Precast | Total cost | Total cost [ Unit cost | Unit cost
storeys height H B ness | shear Vb type nd action class r factor Wall rebars rebars weight w eight volume DL (r.c. floor) |(s.s. floor)| (r.c. floor) |(s.s. floor)
s As,bendin | As,shear wall
g surface
[m m | [m [kN] [m?] fer?] [emt/m] [kg] kgl [m] (] (€] [€] [€/mr?] [/
1 6.00 8.00 | 0.30 1500 A 0.169g DCH 3.33 2263 72 9 848 34560 14.40 48 82028 130872 36 58
1 6.00 800 [0.30[ 1500 A 0.16g DCM 250 1795 72 9 848 34560 14.40 48 66574 | 105308 37 59
1 6.00 800 | 030 1500 A 0.16g DOL 1.00 960 72 9 848 34560 14.40 48 39033 | 59748 I 62
Datak UNICAM (steel bracing system - 2di Is)
INPUT OUTPUT COST ESTIMATION
Total cost | Total cost | Unit cost | Unit cost
(r.c. floor) | (s.s. floor) |(r.c. floor)|(s.s. floor)
B H Qk1 [ agh Vb BEAM2 DIAG coL A Weight
m | BNAFL) (7] KN Ll Ll Ll I ) S S e | l©m
8.00 600 | 200 |016| 1500 [ HE240A | HE300A [ HE160A| 579 | 2121 | 24900 | 37391 43 65
8.00 600 | 200 [016]| 1500 | HE240A | HE300A | HE160A [ 579 2121 | 24900 | 37391 43 65
8.00 600 | 200 [016]| 1500 | HE240A | HE300A | HE180A [ 579 2182 | 25068 | 37558 43 65
8.00 600 | 200 [016]| 1500 | HE240A | HE300A | HE180A [ 579 2182 | 25068 | 37558 43 65
8.00 600 | 200 [016]| 1500 | HE240A | HE300A | HE200A [ 579 2263 | 25291 | 37782 44 65
8.00 600 | 200 |016| 1500 [ HE240A | HE300A [ HE220A| 579 | 2362 | 20561 | 38051 4“4 66
D; UNICAM (steel bracing system - eccentric, 2 di Is):
INPUT OUTPUT COST ESTIMATION
Total cost | Total cost [ Unit cost | Unit cost
(r.c. floor) | (s.s. floor) | (r.c. floor) | (s.s. floor)
B H Q1 |agh| Wb BEAM2 DIAG coL A Weight
m I 7001 IO ) 0 0 0 I ) “ @ | tem | lem
8.00 6.00 200 | 016 1500 - - - - - - - - -
8.00 6.00 200 | 016 1500 - - - - - - - - -
8.00 6.00 2.00 | 0.6 1500 - - - - - - - - -
8.00 6.00 200 | 0.16 1500 - - - - - - - - -
8.00 6.00 200 | 016 1500 - - - - - - - - -
8.00 6.00 200 | 016 1500 - - - - - - - - -
Datak UNICAM (steel bracing system - eccentric, 1 di 1):
INPUT OUTPUT COST ESTIMATION
Total cost | Total cost | Unit cost | Unit cost
(r.c. floor) | (s.s. floor) |(r.c. floor)|(s.s. floor)
B H Qk1 |agh| Vb BEAM2 DIAG coL A Weight
) G N 7051 I [l [l [l |kl “ @ | teml | lem
4.00 6.00 200 | 0.16 1500 - - - - - - - - -
4.00 6.00 200 | 0.16 1500 - - - - - - - - -
4.00 6.00 200 | 016 1500 - - - - - - - - -
4.00 6.00 200 | 016 1500 - - - - - - - - -
4.00 6.00 2.00 | 0.16 1500 - - - - - - - - -
4.00 6.00 200 | 0.16 1500 - - - - - - - - -
Comparison in terms of
& HER.C. WALL "DCH"
E
5 OR.C. WALL "DCM"
T OR.C. WALL "DCL"
; B STEEL BRACING SYSTEM (CONCENTRIC)
§ O STEEL BRACING SYSTEM (ECCENTRIC, 2 DIAGONALS)
=
= B STEEL BRACING SYSTEM (ECCENTRIC, 1 DIAGONAL)
HER.C. WALL "DCH"
T OR.C. WALL "DCM"
<
», OR.C. WALL "DCL"
o
§ B STEEL BRACING SYSTEM (CONCENTRIC)
=
5 O STEEL BRACING SYSTEM (ECCENTRIC, 2 DIAGONALS)
B STEEL BRACING SYSTEM (ECCENTRIC, 1 DIAGONAL)
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STEEL-EARTH project

COMPARISON BETWEEN R.C. WALL AND STEEL BRACING

YSTEMS (B

; H=6m; V,=2000 kN)

Database FENO (r.c. wall bracing )
INPUT OUTPUT COST ESTIMATION
Number of Storey Width | Thick| Base [ Distribution [Seismic/Wi| Ductiity |Behaviou| Surface/ | Vertical | Horizontal Steel | Concrete | Concrete | Precast | Total cost | Total cost [ Unit cost | Unit cost
storeys height H B ness | shear Vb type nd action class r factor Wall rebars rebars weight w eight volume DL (r.c. floor) |(s.s. floor)| (r.c. floor) |(s.s. floor)
s As,bendin | As,shear wall
g surface
[m] [m] [mj [kN] [n?] fen?] [on?/m] [kg] [kl [] (7] [€] € [€m?] [€/m?]
1 6.00 800 | 030 | 2000 A 0169 DCH 333 2987 956 12 1078 | 34560 | 14.40 18 106329 | 170785 36 57
1 6.00 800 | 030 2000 A 0.16g DCM 250 2305 96 12 1078 | 34560 | 14.40 8 83832 | 133571 36 58
1 6.00 800 | 030 | 2000 A 0.16g DCL 1.00 1195 9% 12 1078 | 34560 | 14.40 18 47207 | 72985 40 61
Datak UNICAM (steel bracing system - ic, 2 di Is):
INPUT OUTPUT COST ESTIMATION
Total cost | Total cost | Unitcost | Unit cost
(r.c. floor) | (s.s. floor) |(r.c. floor)|(s.s. floor)
B H Q1 |aghy| Vb BEAM2 DIAG coL A Weight
] | BNAFL) (7] KN Ll [l Ll I ) 4 1 (i) || (]
8.00 600 | 200 [016| 2000 | HE280A | HE360A | HE160A [ 772 2591 | 32852 | 49207 42 64
800 600 | 200 [016| 2000 | HE280A | HE360A | HE160A [ 772 2591 32552 | 49207 42 64
8.00 600 | 200 [016| 2000 | HE280A | HE360A | HE180A [ 772 2652 | 32720 | 49374 42 64
8.00 600 | 200 [016| 2000 | HE280A | HE360A | HE180A [ 772 2652 | 92720 | 4974 42 64
800 600 | 200 [016| 2000 | HE280A | HE360A | HE200A [ 772 2734 | 32944 | 49598 ° 64
8.00 600 | 200 [016] 2000 | HE280A | HE360A | HE220A [ 772 2832 | 33213 | 49867 -2 65
D; UNICAM (steel bracing system - eccentric, 2 di Is):
INPUT OUTPUT COST ESTIMATION
Total cost | Total cost | Unit cost | Unit cost
(r.c. floor) | (s.s. fioor) |(r.c. floor) | (s.s. fioor)
B H Q1 |agh| Vb BEAM2 DIAG coL A Weight
i | MNARL) (D] KN g 0 g I ) S “ e | 1w
8.00 600 | 200 |016| 2000 - - - - - - - - -
800 600 | 200 |016| 2000 - - - - - - - - -
8.00 600 | 200 |0.16] 2000 - - - - - - - - -
8.00 600 | 200 |0.16] 2000 - - - - - - - - -
8.00 600 | 200 |016| 2000 - - - - - - - - -
8.00 600 | 200 |016| 2000 - - - - - - - - -
Datak UNICAM (steel bracing system - eccentric, 1 di 1):
INPUT OUTPUT COST ESTIMATION
Total cost | Total cost | Unitcost | Unit cost
(r.c. floor) | (s.s. floor) |(r.c. floor)|(s.s. floor)
B H Q1 |agh| Vb BEAM2 DIAG coL A Weight
) | KNARL) [D ] BN [l [l [l IO ) 4 4 e | 1om
4.00 600 | 200 |0.16] 2000 - - - - - - - - -
4.00 600 | 200 |0.16| 2000 - - - - - - - - -
4.00 600 | 200 |016| 2000 - - - - - - - - -
4.00 600 | 200 |016| 2000 - - - - - - - - -
4.00 600 | 200 |0.16] 2000 - - - - - - - - -
4.00 600 | 200 | 016 2000 - - - - - - - - -
Comparison in terms of
3000
2900
2800
3
2400
=338 HR.C. WALL "DCH"
= 3% OR.C. WALL "DCM"
2 190 1d
= 1500 OR.C. WALL "DCL"
5 1600
; E& B STEEL BRACING SYSTEM (CONCENTRIC)
§ 1390 O STEEL BRACING SYSTEM (ECCENTRIC, 2 DIAGONALS)
=
£ 1000 DSTEEL BRACING SYSTEM (ECCENTRIC, 1 DIAGONAL)
60
50
2
10
50 1
HR.C. WALL "DCH"
T OR.C. WALL "DCM"
<
) OR.C. WALL "DCL"
# 25 1
8 EISTEEL BRACING SYSTEM (CONCENTRIC)
=
5 O STEEL BRACING SYSTEM (ECCENTRIC, 2 DIAGONALS)
O STEEL BRACING SYSTEM (ECCENTRIC, 1 DIAGONAL)
0




STEEL-EARTH project

COMPARISON BETWEEN R.C. WALL AN

Datat FENO (r.c. wall bracing )
INPUT OUTPUT COST ESTIMATION
Number of Storey Width | Thick| Base [ Distribution [Seismic/Wi| Ductiity |Behaviou| Surface/ | Vertical | Horizontal Steel | Concrete | Concrete | Precast | Total cost | Total cost [ Unit cost | Unit cost
storeys height H B ness | shear Vb type nd action class r factor Wall rebars rebars weight w eight volume DL (r.c. floor) |(s.s. floor)| (r.c. floor) |(s.s. floor)
s As,bendin | As,shear wall
g surface
[m o] kN ] o] | [enfml | [kl kel ] n?] S| ] feme | [ens
1 800 | 800 |040| 500 A 0169 DCH 2.00 876 32 Z 693 | 61440 | 2560 64 39940 | 58839 6 67
1 800 | 800 |040| 500 A 0169 DCM 300 731 32 Z 693 | 61440 | 2560 64 35172 | 50951 8 70
1 800 | 800 |040| 500 A 0169 DCL 7.00 364 32 Z 693 | 61440 | 2560 64 23723 | 32012 62 83
Datak UNICAM (steel bracing system - ic, 2 di Is):
INPUT OUTPUT COST ESTIMATION
Total cost | Total cost | Unitcost | Unit cost
(r.c. floor) | (s.s. floor) |(r.c. floor)|(s.s. floor)
B H Q1 [agh| b BEAM2 | DIAG coL A Weight
m | MNAFL (1] 6V Ll [l Ll I ) 19 9 e | l©m
8.00 800 | 200 [016[ 500 [ HE180A | HE260A [ HE220A | 193 2312 | 12698 | 16861 66 87
800 800 | 200 |06 500 | HE180A | HE260A [ HE220A| 193 2312 | 1269 16861 66 87
8.00 800 | 200 |016[ 500 [ HE180A | HE260A [ HE220A| 193 2312 | 12698 16861 66 87
8.00 800 | 200 | 06| 500 | HE180A | HE260A [ HE220A| 193 2312 | 12698 | 16861 66 87
800 800 | 200 |06 500 | HE180A | HE260A [ HE220A| 193 2312 | 12698 | 16861 66 87
8.00 800 | 200 [016[ 500 [ HE180A | HE260A [ HE240A| 193 2469 | 13128 | 17291 68 0
D; UNICAM (steel bracing system - eccentric, 2 di )
INPUT OUTPUT COST ESTIMATION
Total cost | Total cost | Unit cost | Unit cost
(r.c. floor) | (s.s. floor) |(r.c. floor)|(s.s. floor)
B H Q1 [agh| b BEAM2 | DIAG coL A Weight
i | MNARL) (D] KN g g g i I ) S “ e | 1
8.00 800 | 200 [016[ 500 [ HE180M | HE300B [ HE180B | 595 3583 | 29433 | 42267 49 n
800 800 | 200 |016[ 500 [ HE180M | HE300B [ HE200B | 595 3745 | 29886 | 42728 50 72
8.00 800 | 200 [016[ 500 [ HE180M | HE300B [ HE200B | 595 3745 | 29886 | 42728 50 72
8.00 800 | 200 |06 500 [ HE180M | HE300B [ HE220B | 595 3908 | 30342 | 43189 51 I
8.00 800 | 200 |06 500 | HE180M | HE300B | HE220B | 595 3908 | 30342 | 43189 51 &
800 800 | 200 |06 500 | HE180M | HE300B | HE220B | 595 3908 | 30342 | 43189 51 7
Datak UNICAM (steel bracing system - eccentric, 1 di 1):
INPUT OUTPUT COST ESTIMATION
Total cost | Total cost | Unitcost | Unit cost
(r.c. floor) | (s.s. floor) |(r.c. floor)|(s.s. floor)
B H Qi [agh| b BEAM2 | DIAG coL A Weight
i | MNAFL) (D] KN 8 8 8 IO ) 4 4 e | 1om
4.00 800 | 200 |016[ 250 [ HE200M | HE300B [ HE450B | 398 4159 | 24514 | 33098 62 8
4.00 800 | 200 |06 250 [ HE200M | HE300B | HE450B | 398 4159 | 24514 | 33098 62 8
4.00 800 | 200 [016[ 250 | HE200M | HE300B | HE450B | 398 4159 | 24514 | 33098 62 8
4.00 800 | 200 [016[ 250 | HE200M | HE3008B | HE450B | 398 4159 | 24514 | 33098 62 8
400 800 | 200 [016[ 250 [ HE200M | HE300B [ HE450B | 398 | 4150 | 24514 | 33098 62 83
4.00 800 | 200 | 016 250 [ HE200M | HE300B [ HE500B | 423 4418 | 26055 | 35184 62 8

HR.C. WALL "DCH"
OR.C. WALL "DCM"
OR.C. WALL "DCL"

B STEEL BRACING SYSTEM (CONCENTRIC)
O STEEL BRACING SYSTEM (ECCENTRIC, 2 DIAGONALS)
B STEEL BRACING SYSTEM (ECCENTRIC, 1 DIAGONAL)

Influence area (A) [m?]

HR.C. WALL "DCH"

OR.C. WALL "DCM"

OR.C. WALL "DCL"

B STEEL BRACING SYSTEM (CONCENTRIC)

O STEEL BRACING SYSTEM (ECCENTRIC, 2 DIAGONALS)
B STEEL BRACING SYSTEM (ECCENTRIC, 1 DIAGONAL)

Unit cost [€/m?]




STEEL-EARTH project

COMPARISON BETWEEN R.C. WALL AND STEEL BRACING m; V,=1000 kN)

Database FENO (r.c. wall bracing )
INPUT OUTPUT COST ESTIMATION
Number of Storey Width | Thick| Base [ Distribution [Seismic/Wi| Ductiity |Behaviou| Surface/ | Vertical | Horizontal Steel | Concrete | Concrete | Precast | Total cost | Total cost [ Unit cost | Unit cost
storeys height H B ness | shear Vb type nd action class r factor Wall rebars rebars weight w eight volume DL (r.c. floor) |(s.s. floor)| (r.c. floor) |(s.s. floor)
s As,bendin | As,shear wall
g surface
[m] [m] [m] [kN] [m?] fer?] [emt/m] [kal kgl [m] (] [€] €l [€/mr?] [/
1 8.00 8.00 [0.40]| 1000 A 0.16g DCH 4.00 1784 64 6 999 61440 25.60 64 70476 108970 40 61
1 8.00 8.00 | 0.40 1000 A 0.169g DbcMm 3.00 1394 64 6 999 61440 25.60 64 57604 87679 41 63
1 8.00 8.00 | 0.40 1000 A 0.169g DCL 1.00 658 64 6 999 61440 25.60 64 33336 47534 51 72
Datak UNICAM (steel bracing system - ic, 2 di Is):
INPUT OUTPUT COST ESTIMATION

Total cost | Total cost [ Unit cost | Unit cost
(r.c. floor) | (s.s. floor) |(r.c. floor)|(s.s. floor)

B H Q1 |agh| Vb BEAM2 | DIAG coL A | weight
m | MNAFL (1] 6V Ll 8 Ll i I ) 19 9 e | l©m
8.00 800 | 200 [016[ 1000 [ HE220A | HE320A [ HE220A | 386 2958 | 20831 | 20158 54 76
800 800 | 200 |016[ 1000 [ HE220A | HE320A | HE220A | 386 2958 | 20831 29158 54 %
8.00 800 | 200 |016[ 1000 [ HE220A | HE320A | HE220A| 386 2958 | 20831 29158 54 76
8.00 800 | 200 [016[ 1000 | HE220A | HE320A | HE220A| 386 2958 | 20831 29158 54 6
800 800 | 200 [016[ 1000 | HE220A | HE320A | HE220A| 386 2958 | 20831 29158 54 76
8.00 800 | 200 [016[ 1000 [ HE220A | HE320A [ HE240A | 386 3115 | 21260 | 20588 55 i
D; UNICAM (steel bracing system - eccentric, 2 di )
INPUT OUTPUT COST ESTIMATION

Total cost | Total cost | Unit cost | Unit cost
(r.c. floor) | (s.s. fioor) |(r.c. floor) | (s.s. fioor)

B H Qkl |agh| Vb BEAM2 DIAG coL A Weight

[m] [ml KNAPT| [ ] [kN] [1 [1 [1 [l kgl [€l (€ [en?] [€/n?]
8.00 8.00 200 | 016 1000 - - - - - - - - -
8.00 8.00 2.00 | 016 1000 - - - - - - - - -
8.00 8.00 200 | 016] 1000 - - - - - - R - -
8.00 8.00 200 | 016] 1000 - - - - - - R - -
8.00 8.00 200 | 016 1000 - - - - - - - - -
8.00 8.00 200 | 016 1000 - - - - - - - - -

Datak UNICAM (steel bracing system - eccentric, 1 di 1):
INPUT OUTPUT COST ESTIMATION

Total cost | Total cost [ Unit cost | Unit cost
(r.c. floor) | (s.s. floor) |(r.c. floor)|(s.s. floor)

B H Q1 [agh| Vb BEAM2 DIAG coL A Weight

] | KNARL) [D ] BN 0 [ 0 [ I S @ | lem | ©m
4.00 800 | 200 | 016 500 [ HES00A | HEE50B | HE550M| 467 7008 | 34604 | 44682 4 %
4.00 800 | 200 |06 500 [ HES00A | HE650B | HES550M| 467 7008 | 34604 | 44682 7 %
4.00 800 | 200 [016[ 500 [ HES00A | HE650B [ HES50M| 467 7008 | 34604 | 44682 7 %6
4.00 800 | 200 [016[ 500 [ HES00A | HE650B [ HES50M| 467 7008 | 34604 | 44682 7 %
400 800 | 200 [016] 500 | HES00A | HE650B | HEG0OM| 443 7125 | 34133 | 43693 77 %8
4.00 800 | 200 | 016 500 [ HES00A | HE600B | HE650M| 456 7140 | 34595 | 44430 76 98

Comparison in terms of "influence area

1900
1800
1700
1600
1500
1400
1300
1200
< 1100
§ 1000
& 900
g soo
700
600
500
200
300
200
100

HR.C. WALL "DCH"
OR.C. WALL "DCM"
OR.C. WALL "DCL"

A) [m?]

B STEEL BRACING SYSTEM (CONCENTRIC)
O STEEL BRACING SYSTEM (ECCENTRIC, 2 DIAGONALS)
B STEEL BRACING SYSTEM (ECCENTRIC, 1 DIAGONAL)

Influen

100
75
HR.C. WALL "DCH"
T OR.C. WALL "DCM"
<
) OR.C. WALL "DCL"
% 50
8 B STEEL BRACING SYSTEM (CONCENTRIC)
=
5 DISTEEL BRACING SYSTEM (ECCENTRIC, 2 DIAGONALS)
D STEEL BRACING SYSTEM (ECCENTRIC, 1 DIAGONAL)
25
0




STEEL-EARTH project

COMPARISON BETWEEN R.C. WALL AND STEEL BRACING SYSTEMS (B

Database FENO (r.c. wall bracing )
INPUT OUTPUT COST ESTIMATION
Number of Storey Width | Thick| Base [ Distribution [Seismic/Wi| Ductiity |Behaviou| Surface/ | Vertical | Horizontal Steel | Concrete | Concrete | Precast | Total cost | Total cost [ Unit cost | Unit cost
storeys height H B ness | shear Vb type nd action class r factor Wall rebars rebars weight w eight volume DL (r.c. floor) |(s.s. floor)| (r.c. floor) |(s.s. floor)
s As,bendin | As,shear wall
g surface
[m] [m] [m] [kN] [m?] fer?] [emt/m] [kal kgl [m] (] [€] €l [€/mr?] [/
1 8.00 8.00 [040]| 1500 A 0.16g DCH 4.00 2688 96 9 1357 61440 25.60 64 100988 158999 38 59
1 8.00 8.00 | 0.40 1500 A 0.169g DbcMm 3.00 2020 96 9 1357 61440 25.60 64 78953 122548 39 61
1 8.00 8.00 | 0.40 1500 A 0.169g DCL 1.00 896 96 9 1357 61440 25.60 64 41867 61201 47 68
Datak UNICAM (steel bracing system - ic, 2 di Is):
INPUT OUTPUT COST ESTIMATION

Total cost | Total cost [ Unit cost | Unit cost
(r.c. floor) | (s.s. floor) |(r.c. floor)|(s.s. floor)

B H Q1 |agh| Vb BEAM2 | DIAG coL A Weight
m | MNAFL (1] 6V Ll 8 Ll i I ) 9 9 e | ©m
8.00 800 | 200 [0.16[ 1500 [ HE240A | HE360B [ HE220A | 579 3831 | 29985 | 42076 51 73
800 800 | 200 |016[ 1500 [ HE240A | HE360B | HE220A| 579 3831 20585 | 42076 51 s
8.00 800 | 200 |016[ 1500 [ HE240A | HE360B [ HE220A | 579 3831 29585 | 42076 51 [
8.00 800 | 200 |016| 1500 | HE240A | HE360B [ HE220A | 579 3831 | 29585 | 42076 51 [
800 800 | 200 |016[ 1500 [ HE240A | HE360B [ HE220A | 579 3831 | 29585 | 42076 51 73
8.00 800 | 200 [016[ 1500 [ HE240A | HE360B [ HE240A| 579 3987 | 30015 | 42505 52 73
D; UNICAM (steel bracing system - eccentric, 2 di Is):
INPUT OUTPUT COST ESTIMATION

Total cost | Total cost | Unit cost | Unit cost
(r.c. floor) | (s.s. fioor) |(r.c. floor) | (s.s. fioor)

B H Qkl |agh| Vb BEAM2 DIAG coL A Weight
[m] [ml KNAPT| [ ] [kN] [1 [1 [1 [l kgl [€l (€ [en?] [€/n?]
8.00 8.00 200 | 016 1500 - - - - - - - - -
8.00 8.00 200 | 016 1500 - - - - - - - - -
8.00 8.00 200 | 016] 1500 - - - - - - R - -
8.00 8.00 200 | 016] 1500 - - - - - - R - -
8.00 8.00 200 | 016 1500 - - - - - - - - -
8.00 8.00 200 | 016 1500 - - - - - - - - -
Datak UNICAM (steel bracing system - eccentric, 1 di 1):
INPUT OUTPUT COST ESTIMATION

Total cost | Total cost [ Unit cost | Unit cost
(r.c. floor) | (s.s. floor) |(r.c. floor)|(s.s. floor)

B H Qk1 | agh Vb BEAM2 DIAG coL A Weight

Im] m | MNAF]) (D] KN U 1] U ] kg € € e | e
4.00 8.00 2.00 | 0.16 1500 - - - - - - - - -
4.00 8.00 2.00 | 0.16 1500 - - - - - - - - -
4.00 8.00 200 | 0.16| 1500 - - - - - - - - -
4.00 8.00 200 | 0.16| 1500 - - - - - - - - -
4.00 8.00 200 | 0.16 1500 - - - - - - - - -
4.00 8.00 2.00 | 0.16 1500 - - - - - - - - -

Comparison in terms of "influence area
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COMPARISON BETWEEN R.C. WALL AND STEEL BRACING SYSTEMS (B

m; V,=2000 kN)

Database FENO (r.c. wall bracing )
INPUT OUTPUT COST ESTIMATION
Number of Storey Width | Thick| Base [ Distribution [Seismic/Wi| Ductiity |Behaviou| Surface/ | Vertical | Horizontal Steel | Concrete | Concrete | Precast | Total cost | Total cost [ Unit cost | Unit cost
storeys height H B ness | shear Vb type nd action class r factor Wall rebars rebars weight w eight volume DL (r.c. floor) |(s.s. floor)| (r.c. floor) |(s.s. floor)
s As,bendin | As,shear wall
g surface
[m] m | [m [kN] [m?] fer?] [emt/m] [kal kgl [m] (] [€] €l [€/mr?] [/
1 8.00 8.00 [ 0.40| 2000 A 0.169g DCH 4.00 3584 128 12 1716 61440 25.60 64 131227 208574 37 58
1 8.00 800 | 040 2000 A 0169 DCM 3.00 2688 128 12 1716 | 61440 25,60 64 101669 | 159680 38 59
1 8.00 800 | 040 2000 A 0169 DCL 1.00 113 128 12 1716 | 61440 2560 64 49695 | 73703 45 66
Datak UNICAM (steel bracing system - 2di Is):
INPUT OUTPUT COST ESTIMATION
Total cost | Total cost | Unit cost | Unit cost
(r.c. floor) | (s.s. floor) |(r.c. floor)|(s.s. floor)
B H Qk1 [ agh Vb BEAM2 DIAG coL A Weight
m] m [ WKNAPT) (]| KN [] [] [] [l k) | @ | @ fene) | e
8.00 800 | 200 [016] 2000 | HE280A | HE280M | HE220A | 772 [ 400 | 38605 | 55259 50 2
8.00 800 | 200 [0.16[ 2000 [ HE280A | HE280M [ HE220A | 772 4800 | 88605 | 55259 50 2
8.00 800 | 200 [0.16[ 2000 [ HE280A | HE280M [ HE220A | 772 4800 | 88605 | 55259 50 2
8.00 800 | 200 [016] 2000 | HE280A | HE280M | HE220A | 772 [ 4gop | 38605 | 55259 50 2
8.00 800 | 200 [016] 2000 | HE280A | HE280M | HE220A | 772 [ 4gop | 38605 | 55259 50 72
8.00 800 | 200 [016] 2000 | HE280A | HE280M | HE240A | 772 [ 4957 | 39034 | 55688 51 2
D; UNICAM (steel bracing system - eccentric, 2 di Is):
INPUT OUTPUT COST ESTIMATION
Total cost | Total cost [ Unit cost | Unit cost
(r.c. floor) | (s.s. floor) |(r.c. floor) |(s.s. floor)
B H Q1 |agh| Wb BEAM2 DIAG coL A Weight
m I 7001 IO ) 9] 9] 0 |kl “ @ | tem | lem
8.00 8.00 200 | 016 2000 - - - - - - - - -
8.00 8.00 2.00 | 016 2000 - - - - - - - - -
8.00 8.00 2.00 | 0.6 2000 - - - - - - - - -
8.00 8.00 200 | 0.16 2000 - - - - - - - - -
8.00 8.00 200 | 016 2000 - - - - - - - - -
8.00 8.00 200 | 016 2000 - - - - - - - - -
Datak UNICAM (steel bracing system - eccentric, 1 di 1):
INPUT OUTPUT COST ESTIMATION
Total cost | Total cost | Unit cost | Unit cost
(r.c. floor) | (s.s. floor) |(r.c. floor)|(s.s. floor)
B H QK1 [agh| Vb BEAM2 DIAG coL A Weight
[ G N 7051 I 9] Ll Ll |kl “ @ | teml | lem
4.00 8.00 200 | 0.16 2000 - - - - - - - - -
4.00 8.00 200 | 0.16 2000 - - - - - - - - -
4.00 8.00 200 | 016 2000 - - - - - - - - -
4.00 8.00 2.00 | 016 2000 - - - - - - - - -
4.00 8.00 2.00 | 0.16 2000 - - - - - - - - -
4.00 8.00 200 | 0.16 2000 - - - - - - - - -
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E
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STEEL-EARTH project

COMPARISON BETWEEN R.C. WALL AND STEEL BRACING

Datal FENO (r.c. wall bracing system):
INPUT OUTPUT COST ESTIMATION
Number of Storey Width | Thick| Base Distribution [ Seismic/Wi| Ductility |Behaviou| Surface/ | Vertical | Horizontal Steel Concrete | Concrete | Precast | Total cost | Total cost | Unit cost [ Unit cost
storeys height H B ness | shear Vb type nd action class r factor Wall rebars rebars w eight w eight volume DL (r.c. floor) |(s.s. floor)| (r.c. floor) |(s.s. floor)|
s As,bendin [ As,shear wall
g surface
m || RN e for?] | [erméim] | [kl kgl ] e S iG] e | e
2 4.00 4.00 0.20 500 [9 0.16g DCH 4.00 374 52 6 553 15360 6.40 32 16190 24257 43 65
2 4.00 4.00 0.20 500 [9 0.16g DCM 3.00 307 52 6 553 15360 6.40 32 13970 20585 46 67
2 4.00 4.00 0.20 500 [9 0.16g DCL 1.00 156 52 6 553 15360 6.40 32 9002 12367 58 79
Database UNICAM (steel bracing system - ic, 2 di Is)
INPUT OUTPUT COST ESTIMATION
Total cost | Total cost | Unit cost | Unit cost
B H Q1 [agh| wb BEAM2 | BEAM1 [ DIAG2 | DIAGT | coL2 | coLt A Weight | (r.c. floor) | (s.s. floor) | r.c. floor) | (s.s. floor)
) GOl ] I N B U 8] 1 8] B ) kgl S @ | lem | lem
4.00 400 | 500 |016] 500 | HE100A [ HE100A | HE 160A |HE 180 A[ HE 120A | HE 180A 98 1166 | 6422 8532 66 87
4.00 400 | 500 |016] 500 | HE100A [ HE100A | HE 160A |HE 180 A[ HE 120A | HE 180A 98 1166 | 6422 8532 66 87
4.00 400 | 500 |016] 500 | HE100A [ HE100A | HE 160A |HE 180A[ HE 120A | HE 180A 98 1166 | 6422 8532 66 87
4.00 400 | 500 |016] 500 | HE100A [ HE100A | HE 160A |HE 180 A[ HE 120A | HE 200A 98 1221 6571 8682 67 89
4.00 400 | 500 |016] 500 | HE100A [ HE100A | HE 160A |HE 180 A[ HE 140A | HE 200A 98 1259 | 6676 8787 68 %0
4.00 400 | 500 |016] 500 | HE100A [ HE100A | HE 160A |HE 180 A| HE 140A | HE 200A 98 1259 | 6676 8787 68 %0
Datal UNICAM (steel bracing system - eccentric, 2 di Is)
INPUT OUTPUT COST ESTIMATION
Total cost | Total cost | Unit cost | Unit cost
B H Qk1 | aglg Vb link2 link1 diag2 diag1 pil2 pilt A Weight | (r.c. floor) | (s.s. floor) | (r.c. floor) | (s.s. floor)
im m || | kg 8] 8] 8] 8] 8] 8] in?] kg €l [ﬂ G ||
800 400 | 500 |016] 500 | HE180B [ HE180B [ HE 180B | HE 220B| HE 120B | HE180B | 278 2763 | 16750 | 22756 60 82
800 400 | 500 |016] 500 | HE180B [ HE180B [ HE 180B | HE 220B| HE 120B | HE180B | 278 2763 | 16750 | 22756 60 82
800 400 | 500 |016] 500 | HE180B [ HE180B [ HE 180B | HE 220B| HE 140B | HE180B | 278 2819 | 16903 | 22909 61 82
800 400 | 500 |016] 500 | HE180B [ HE180B [ HE 180B | HE 220B| HE 140B| HE200B | 278 2900 | 17118 | 23120 62 83
800 400 | 500 |016] 500 | HE180B [ HE180B [ HE 180B | HE 220B| HE 160B| HE200B | 278 2071 | 17313 | 23316 62 84
800 400 | 500 |016] 500 | HE180B | HE180B [ HE180B | HE 220B| HE 160B| HE220B | 278 3053 | 17533 | 23532 63 85
Datal UNICAM (steel bracing system - eccentric, 1 di 1):
INPUT OUTPUT COST ESTIMATION
Total cost | Total cost [ Unit cost | Unit cost
B H Qk1 | aghy Vb link2 link1 diag2 diag1 pil2 pill A Weight | (r.c. floor) | (s.s. floor) | (r.c. floor) | (s.s. floor)
[} I 0| I N o] o] 8] 8] 3] a 7] kg | @ @ | lem | lom
4.00 400 | 500 |016| 500 | HE140M | HE300B | HE 200B | HE 260B| HE 3008 | HE 3208 467 3461 | 24878 | 34952 53 75
4.00 400 | 500 |016| 500 | HE140M | HE300B | HE 200B | HE 260B| HE 3008 | HE 3208 467 3461 | 24878 | 34952 53 75
4.00 400 | 500 |016| 500 | HE140M | HE300B | HE 200B | HE 260B| HE 3008 | HE 3208 467 3461 | 24878 | 34952 53 75
4.00 400 | 500 |016| 500 | HE140M | HE300B | HE 200B | HE 260B| HE 3008 | HE 3208 467 3461 | 24878 | 34952 53 75
4.00 400 | 500 |016| 500 | HE140M | HE300B | HE 200B |HE 260B| HE 3008 | HE 3408 467 3521 | 25061 | 35147 54 75
4.00 400 | 500 |016] 500 | HE140M [ HE300B [ HE 200B | HE 260B| HE 300B | HE340B | 467 3521 | 25061 | 35147 54 s

Comparison in terms of "influence areas"
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STEEL-EARTH project

MPARISON BETWEEN R.C. WALL AN

Datal FENO (r.c. wall bracing system):
INPUT OUTPUT COST ESTIMATION
Number of Storey Width | Thick| Base Distribution [ Seismic/Wi| Ductility |Behaviou| Surface/ | Vertical | Horizontal Steel Concrete | Concrete | Precast | Total cost | Total cost| Unit cost | Unit cost
storeys height H B ness | shear Vb type nd action class r factor Wall rebars rebars w eight w eight volume DL (r.c. floor) |(s.s. floor)| (r.c. floor) |(s.s. floor)|
s As,bendin [ As,shear wall
g surface
[m Mmoo m | N [m?] fen?] | femtiml | kel kgl ] [m?] € € em? | [en?
2 4.00 4.00 0.20 1000 [9 0.16g DCH 4.00 761 104 12 1036 15360 6.40 32 29891 46321 39 61
2 4.00 4.00 0.20 1000 [9 0.16g DCM 3.00 582 104 12 1036 15360 6.40 32 23976 36537 41 63
2 4.00 4.00 0.20 1000 [9 0.16g DCL 1.00 266 104 12 1036 15360 6.40 32 13551 19292 51 73
Database UNICAM (steel bracing system - ic, 2 di Is)
INPUT OUTPUT COST ESTIMATION
Total cost | Total cost [ Unit cost [ Unit cost
B H Q1 [agh| wb BEAM2 | BEAM1 [ DIAG2 | DIAGT | coL2 | coLt A Weight | (r.c. floor) | (s.s. floor) | r.c. floor) | (s.s. floor)
) GOl ] I N B U 8] 1 8] B ] kgl S @ | lem | lem
4.00 400 | 500 |016] 1000 | HE140A [ HE 140A [ HE 200A |HE 240 A[ HE 120A | HE200A | 196 1613 | 10871 | 15093 5% i
4.00 400 | 500 |016] 1000 | HE140A [ HE 140A [ HE 200A |HE 240 A[ HE 120A | HE200A | 196 1613 | 10871 | 15093 5% i
4.00 400 | 500 |016] 1000 | HE140A [ HE 140A [ HE 200A |HE 240A[ HE 120A | HE220A | 19 1678 | 11051 | 15273 5% i
4.00 400 | 500 |016] 1000 | HE140A [ HE 140A [ HE 200A |HE 240A[ HE 120A | HE220A | 196 1678 | 11051 | 15273 % i
4.00 400 | 500 |016] 1000 | HE140A [ HE 140A [ HE 200A |HE 240 A[ HE 140A | HE220A | 19 1717 | 11156 | 15378 57 i
4.00 400 | 500 |016] 1000 | HE140A [ HE 140A | HE 200A |HE 240A| HE 140A | HE240A | 196 1795 | 11371 | 15593 58 80
Datal UNICAM (steel bracing system - eccentric, 2 di Is)
INPUT OUTPUT COST ESTIMATION
Total cost | Total cost [ Unit cost [ Unit cost
B H Qk1 aglg Vb link2 link1 diag2 diag1 pil2 pilt A Weight | (r.c. floor) | (s.s. floor) | (r.c. floor) | (s.s. floor)
im m || | kg 8] 8] 8] 8] 8] 8] in?] kg €l [ﬂ G || i)
800 400 | 500 |016] 1000 | HE200B [ HE 180M [ HE 220B | HE 260B| HE 120B | HE 180B | 497 3595 | 26243 | 36969 53 74
800 400 | 500 |016] 1000 | HE200B [ HE 180M [ HE 220B | HE 260B| HE 140B | HE200B | 49 3732 | 26598 | 37311 54 s
800 400 | 500 [016] 1000 | HE200B [ HE 180M [ HE 220B | HE 260B| HE 140B | HE200B | 49 3732 | 26598 | 37311 54 s
800 400 | 500 |016] 1000 | HE200B [ HE 180M [ HE 220B | HE 260B| HE 140B | HE220B | 496 3814 | 26808 | 37511 54 7%
800 400 | 500 |016] 1000 | HE200B [ HE 180M [ HE 220B | HE 260B| HE 160B | HE220B | 496 3885 | 27003 | 37707 54 7%
800 400 | 500 |016] 1000 | HE200B | HE 180M | HE 220B | HE 260B| HE 160B | HE240B | 496 3978 | 27247 | 37943 55 i
Datal UNICAM (steel bracing system - eccentric, 1 di 1):
INPUT OUTPUT COST ESTIMATION
Total cost | Total cost | Unit cost [ Unit cost
B H Qk1 | aghy Vb link2 link1 diag2 diag1 pil2 pill A Weight | (r.c. floor) | (s.s. floor) | (r.c. floor) | (s.s. floor)
) I 0| I N o] o] 3] 8] 0 a 7] )] 9 @ | lem | lem
4.00 400 | 500 |o16] 1000 - - - - - - - - - - - -
4.00 400 | 500 |016] 1000 - - - - - - - - - - - -
4.00 400 | 500 |016] 1000 - - - - - - - - - - - -
4.00 400 | 500 |016] 1000 - - - - - - - - - - - -
4.00 400 | 500 |016] 1000 - - - - - - - - - - - -
4.00 400 | 500 |016] 1000 - - - - - - - - - - - -
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STEEL-EARTH project

MPARISON BETWEEN R.C. WALL AN

Datal FENO (r.c. wall bracing system):
INPUT OUTPUT COST ESTIMATION
Number of Storey Width | Thick| Base Distribution [ Seismic/Wi| Ductility |Behaviou| Surface/ | Vertical | Horizontal Steel Concrete | Concrete | Precast | Total cost | Total cost| Unit cost | Unit cost
storeys height H B ness | shear Vb type nd action class r factor Wall rebars rebars w eight w eight volume DL (r.c. floor) |(s.s. floor)| (r.c. floor) |(s.s. floor)|
s As,bendin [ As,shear wall
g surface
[m] [m] [m] [kN] (7] [en?] [em/m] [kg] [kg] ] (7] €l [€] [€/m?] [€/m?]
2 4.00 4.00 0.20 1500 [9 0.16g DCH 4.00 1142 155 18 1519 15360 6.40 32 43366 68012 38 60
2 4.00 4.00 0.20 1500 [9 0.16g DCM 3.00 857 155 18 1519 15360 6.40 32 33948 52432 40 61
2 4.00 4.00 0.20 1500 [9 0.16g DCL 1.00 361 155 18 1519 15360 6.40 32 17617 25418 49 70
Database UNICAM (steel bracing system - ic, 2 di Is)
INPUT OUTPUT COST ESTIMATION
Total cost | Total cost [ Unit cost [ Unit cost
B H Q1 [agh| wb BEAM2 | BEAM1 [ DIAG2 | DIAGT | coL2 | coLt A Weight | (r.c. floor) | (s.s. floor) | r.c. floor) | (s.s. floor)
) GOl ] I N B U 8] 1 8] B ] kgl S e | e
4.00 400 | 500 |016] 1500 | HE160A [ HE180A [ HE 220A |HE 260 A| HE 120A | HE220A | 293 1888 | 14853 | 21185 51 72
4.00 400 | 500 |016] 1500 | HE160A [ HE180A [ HE 220A |HE 260 A| HE 120A | HE220A | 293 1888 | 14853 | 21185 51 72
4.00 400 | 500 |016] 1500 | HE160A [ HE180A [ HE 220A |HE 260 A| HE 120A | HE240A | 293 1967 | 15067 | 21400 51 73
4.00 400 | 500 |016] 1500 | HE160A [ HE180A [ HE 220A |HE 260 A| HE 120A | HE240A | 293 1967 | 15067 | 21400 51 73
4.00 400 | 500 |016] 1500 | HE160A [ HE 180A [ HE 220A |HE 260 A| HE 140A | HE240A | 293 2005 | 15173 | 21505 52 73
4.00 400 | 500 |016] 1500 | HE160A [ HE 180A [ HE 220A |HE 260 A| HE 140A | HE240A | 293 2005 | 15173 ] 21505 52 73
Datal UNICAM (steel bracing system - eccentric, 2 di Is)
INPUT OUTPUT COST ESTIMATION
Total cost | Total cost [ Unit cost [ Unit cost
B H Qk1 aglg Vb link2 link1 diag2 diag1 pil2 pilt A Weight | (r.c. floor) | (s.s. floor) | (r.c. floor) | (s.s. floor)
im m || | kg 8] 8] 8] 8] 8] 8] in?] kg €l [ﬂ G || )
800 400 | 500 |016]| 1500 | HE260B [ HE340B [ HE240B | HE 300B| HE 140B | HE200B | 1200 4731 | 52558 | 78467 “ 65
800 400 | 500 |016]| 1500 | HE260B [ HE340B [ HE240B | HE 300B| HE 140B | HE200B | 1200 4731 | 52558 | 78der “ 65
800 400 | 500 |016] 1500 | HE260B [ HE340B [ HE240B | HE 300B| HE 140B | HE220B | 1198 4812 | 52698 | 78552 “ 66
800 400 | 500 |016] 1500 | HE260B | HE340B [ HE240B | HE 300B| HE 160B | HE220B | 1198 4884 | 52893 | 78747 “ 66
800 400 | 500 |016] 1500 | HE260B [ HE340B [ HE240B | HE 300B| HE 160B | HE240B | 1196 4977 | 53078 | 78886 “ 66
800 400 | 500 |016] 1500 | HE260B | HE340B [ HE240B | HE 300B| HE 160B | HE240B | 1196 4977 | 53078 | 78886 “ 66
Datal UNICAM (steel bracing system - eccentric, 1 di 1):
INPUT OUTPUT COST ESTIMATION
Total cost | Total cost | Unit cost [ Unit cost
B H Qk1 | aghy Vb link2 link1 diag2 diag1 pil2 pill A Weight | (r.c. floor) | (s.s. floor) | (r.c. floor) | (s.s. floor)
) I 0| I N o] o] 3] 8] 3] a 7] )] 9 @ | lem | lem
4.00 400 | 500 |016] 1500 - - - - - - - - - - - -
4.00 400 | 500 |016] 1500 - - - - - - - - - - - -
4.00 400 | 500 |016] 1500 - - - - - - - - - - - -
4.00 400 | 500 |016] 1500 - - - - - - - - - - - -
4.00 400 | 500 |016] 1500 - - - B . B B B . B B B
4.00 400 | 500 |016] 1500 - - - - - - - - - - - -
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STEEL-EARTH project

COMPARISON BETWEEN R.C. WALL AN

Datal FENO (r.c. wall bracing system):
INPUT OUTPUT COST ESTIMATION
Number of Storey Width | Thick| Base Distribution [ Seismic/Wi| Ductility |Behaviou| Surface/ | Vertical | Horizontal Steel Concrete | Concrete | Precast | Total cost | Total cost| Unit cost | Unit cost
storeys height H B ness | shear Vb type nd action class r factor Wall rebars rebars w eight w eight volume DL (r.c. floor) |(s.s. floor)| (r.c. floor) |(s.s. floor)|
s As,bendin | As,shear wall
g surface
m || RN e for?] | [erméim] | [kl kgl ] e S iG] e | e
2 4.00 400 020 2000 C 0.16g DCH 4.00 1523 207 24 2002 | 15360 6.40 32 56841 89703 37 59
2 4.00 400 020 2000 C 0.16g DCM 3.00 1142 207 24 2002 | 15360 6.40 32 44284 | 68930 39 60
2 4.00 400 |020[ 2000 C 0.16g DCL 1.00 448 207 24 2002 | 15360 6.40 32 21397 | 31071 8 69
Database UNICAM (steel bracing system - ic, 2 di Is)
INPUT OUTPUT COST ESTIMATION
Total cost | Total cost | Unit cost [ Unit cost
B H Q1 [aghy| Vb BEAM2 | BEAM1 | DIAG2 | DIAGT | COL2 coL1 A Weight | (r.c. floor) | (s.s. floor)  (r.c. floor) | (s.s. floor)
[} O s | I N 0 8 8] 1 8] B ) k | @ @ | tem | ©m
4.00 400 | 500 [016] 2000 | HE200A | HE200A | HE 260A |HE 300A| HE 120A | HE240A | 301 2380 | 19425 | 27869 50 m
4.00 400 | 500 [016] 2000 | HE200A | HE200A | HE 260A |HE 300A| HE 120A | HE240A | 301 2380 | 19425 | 27869 50 m
400 400 | 500 [016] 2000 | HE200A | HE200A | HE 260A |HE 300A| HE 120A | HE260A | 391 2443 | 19598 | 28042 50 72
400 400 | 500 [016] 2000 | HE200A | HE200A | HE 260A |HE 300A| HE 120A | HE 260A | 391 2443 | 19598 | 28042 50 72
400 400 | 500 [016] 2000 | HE200A | HE200A | HE 260A [HE 300A| HE 140A | HE260A | 391 2481 | 19703 | 28147 50 2
400 400 | 500 [016] 2000 | HE200A | HE200A | HE 260A |HE 300A| HE 140A | HE 260A | 391 2481 | 19703 | 28147 50 72
Datal UNICAM (steel bracing system - eccentric, 2 di Is)
INPUT OUTPUT COST ESTIMATION
Total cost | Total cost | Unit cost [ Unit cost
B H Qk1 aglg Vb link2 link1 diag2 diag1 pil2 pilt A Weight | (r.c. floor) | (s.s. floor) | (r.c. floor) | (s.s. floor)
m m [l [ 8] 8] 1 1 1 8] In] kg S “ B || S
8.00 4.00 500 [0.16] 2000 - - - - - - - - - - - -
8.00 4.00 500 [0.16[ 2000 - - - - - - - - - - - -
8.00 4.00 500 [0.16] 2000 - - - - - - - - - - - -
8.00 4.00 500 [0.16| 2000 - - - - - - - - - - - -
8.00 4.00 500 [0.16| 2000 - - - - - - - - - - - -
8.00 4.00 500 [0.16| 2000 - - - - - - - - - - - -
Datal UNICAM (steel bracing system - eccentric, 1 di 1):
INPUT OUTPUT COST ESTIMATION
Total cost | Total cost | Unit cost | Unit cost
B H Qk1 | aghy Vb link2 link1 diag2 diag1 pil2 pill A Weight | (r.c. floor) | (s.s. floor) | (r.c. floor) | (s.s. floor)
[} G 031 M 8] 8] 8] 9] 3] 8] ] kg | @ @ [ lem | Em
4.00 4.00 500 | 0.16| 2000 - - - - - - - - - - - -
4.00 4.00 500 | 0.16| 2000 - - - - - - - - - - - -
4.00 4.00 500 | 0.16| 2000 - - - - - - - - - - - -
4.00 4.00 500 | 0.16| 2000 - - - - - - - - - - - -
4.00 4.00 500 | 0.16| 2000 - - - - - - - - - - - -
4,00 400 | 500 |016] 2000 - - - - - - - - - - - -

1300
1200
1100

ER.C. WALL "DCH"

OR.C. WALL "DCM"

OR.C. WALL "DCL"

B STEEL BRACING SYSTEM (CONCENTRIC)

O STEELBRACING SYSTEM (ECCENTRIC, 2 DIAGONALS)

Influence area (A) [m?]

O STEELBRACING SYSTEM (ECCENTRIC, 1 DIAGONAL)

MER.C. WALL "DCH"

OR.C. WALL "DCM"
OR.C. WALL "DCL"

@ STEEL BRACING SYSTEM (CONCENTRIC)

Unit cost [€/m?]

O STEEL BRACING SYSTEM (ECCENTRIC, 2 DIAGONALS)
B STEEL BRACING SYSTEM (ECCENTRIC, 1 DIAGONAL)




STEEL-EARTH project

COMPARISON BETWEEN R.C. WALL AND STEEL BRACING

Datal FENO (r.c. wall bracing system):
INPUT OUTPUT COST ESTIMATION
Number of Storey Width | Thick| Base Distribution [ Seismic/Wi| Ductility |Behaviou| Surface/ | Vertical | Horizontal Steel Concrete | Concrete | Precast | Total cost | Total cost| Unit cost | Unit cost
storeys height H B ness | shear Vb type nd action class r factor Wall rebars rebars w eight w eight volume DL (r.c. floor) |(s.s. floor)| (r.c. floor) |(s.s. floor)|
s As,bendin [ As,shear wall
g surface
m || RN e for?] | [erméim] | [kl kgl ] e S iG] e | e
2 6.00 4.00 0.30 500 [9 0.16g DCH 4.00 381 78 6 1132 34560 14.40 48 20465 28680 54 75
2 6.00 4.00 0.30 500 [9 0.16g DCM 3.00 292 78 6 1132 34560 14.40 48 17546 23851 60 82
2 6.00 4.00 0.30 500 [9 0.16g DCL 1.00 135 78 6 1132 34560 14.40 48 12345 15248 92 113
Database UNICAM (steel bracing system - ic, 2 di Is)
INPUT OUTPUT COST ESTIMATION
Total cost | Total cost [ Unit cost [ Unit cost
B H Q1 [agh| wb BEAM2 | BEAM1 | DIAG2 | DIAGT | coL2 | coL A Weight | (r.c. floor) | (s.s. floor) | r.c. floor) | (s.s. floor)
) GOl ] I N B U 8] 1 8] B ) kgl S @ | lem | lem
4.00 600 | 500 |016] 500 | HE100A [ HE100A | HE 220A |HE 240 A[ HE 160A | HE 220A 98 2506 | 10092 | 12203 103 125
4.00 600 | 500 |016] 500 | HE100A [ HE100A | HE 220A |HE 240 A[ HE 160A | HE 240A 98 2624 | 10415 | 12525 108 128
4.00 600 | 500 |016] 500 | HE100A [ HE100A | HE 220A |HE 240 A[ HE 160A | HE 240A 98 2624 | 10415 | 12525 108 128
4.00 600 | 500 |016] 500 | HE100A [ HE100A | HE 220A |HE 240 A[ HE 160A | HE 240A 98 2624 | 10415 | 12525 108 128
4.00 600 | 500 |016] 500 | HE100A [ HE100A | HE 220A |HE 240 A[ HE 160A | HE 240A 98 2624 | 10415 | 12525 108 128
4.00 600 | 500 |016] 500 | HE100A [ HE100A | HE 220A |HE 240 A| HE 180A | HE 260A 98 2780 | 10842 | 12953 ik 132
Datal UNICAM (steel bracing system - eccentric, 2 di Is)
INPUT OUTPUT COST ESTIMATION
Total cost | Total cost [ Unit cost [ Unit cost
B H Qk1 aglg Vb link2 link1 diag2 diag1 pil2 pilt A Weight | (r.c. floor) | (s.s. floor) | (r.c. floor) | (s.s. floor)
im m || | kg 8] 8] 8] 8] 8] 8] in?] kg € [ﬂ G ||
800 600 | 500 |016] 500 | HE180B [ HE220B [ HE220B | HE 240B| HE 140B | HE220B | 345 4409 [ 23445 | 30882 68 2
800 600 | 500 |016] 500 | HE180B [ HE220B [ HE220B | HE 240B| HE 160B | HE220B | 345 4516 | 28738 | 31174 69 2
800 600 | 500 |016] 500 | HE180B [ HE220B [ HE220B | HE 240B| HE 160B | HE220B | 345 4516 | 28738 | 31174 69 2
800 600 | 500 |016] 500 | HE180B [ HE220B [ HE220B |HE 240B| HE 180B| HE240B | 344 4759 | 24392 | 31820 n 92
800 600 | 500 |016] 500 | HE180B [ HE220B [ HE220B | HE 240B| HE 180B| HE260B | 344 4g77 | 24706 | 32128 72 %8
800 600 | 500 |016] 500 | HE180B | HE220B [ HE220B | HE 240B| HE200B | HE260B | 344 4998 | 25038 | 32460 73 %
Datal UNICAM (steel bracing system - eccentric, 1 di 1):
INPUT OUTPUT COST ESTIMATION
Total cost | Total cost | Unit cost [ Unit cost
B H Qk1 | aghy Vb link2 link1 diag2 diag1 pil2 pill A Weight | (r.c. floor) | (s.s. floor) | (r.c. floor) | (s.s. floor)
[} I 0| I N o] o] 8] 8] 3] a 7] kg | @ @ | lem | lom
4.00 600 | 500 |016| 500 | HE240B | HE360B | HE 240B | HE 300B| HE 1008 | HE 5508 377 4900 | 25877 | 34024 69 90
4.00 600 | 500 |016| 500 | HE240B | HE360B | HE 240B | HE 300B| HE 1008 | HE 5508 377 4900 | 25877 | 34024 69 90
4.00 600 | 500 |016| 500 | HE240B | HE360B | HE 240B | HE 300B| HE 1008 | HE 6008 406 5050 | 27221 | 35979 67 89
4.00 600 | 500 |016| 500 | HE240B | HE360B | HE 240B | HE 300B| HE 1008 | HE 6008 406 5050 | 27221 | 35979 67 89
4.00 600 | 500 |016| 500 | HE240B | HE360B | HE 240B | HE 300B| HE 1008 | HE 6008 406 5050 | 27221 | 35979 67 89
4.00 600 | 500 |016] 500 | HE240B [ HE360B [ HE240B | HE 300B| HE 100B | HE600B | 429 5050 | 27977 | 37229 65 87

ER.C. WALL "DCH"

OR.C. WALL "DCM"

OR.C. WALL "DCL"

B STEEL BRACING SYSTEM (CONCENTRIC)
OSTEELBRACING SYSTEM (ECCENTRIC, 2 DIAGONALS)
O STEELBRACING SYSTEM (ECCENTRIC, 1 DIAGONAL)

Influence area (A) [m?]

MER.C. WALL "DCH"
OR.C. WALL "DCM"

OR.C. WALL "DCL"

B STEEL BRACING SYSTEM (CONCENTRIC)

Unit cost [€/m?]

O STEEL BRACING SYSTEM (ECCENTRIC, 2 DIAGONALS)
B STEEL BRACING SYSTEM (ECCENTRIC, 1 DIAGONAL)
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STEEL-EARTH project

MPARISON BETWEEN R.C. WALL AN

Datal FENO (r.c. wall bracing system):
INPUT OUTPUT COST ESTIMATION
Number of Storey Width | Thick| Base Distribution [ Seismic/Wi| Ductility |Behaviou| Surface/ | Vertical | Horizontal Steel Concrete | Concrete | Precast | Total cost | Total cost| Unit cost | Unit cost
storeys height H B ness | shear Vb type nd action class r factor Wall rebars rebars w eight w eight volume DL (r.c. floor) |(s.s. floor)| (r.c. floor) |(s.s. floor)|
s As,bendin [ As,shear wall
g surface
[m] [m] [m] [kN] (7] [en?] [em/m] [kg] [kg] ] (7] €l [€] [€/m?] [€/m?]
2 6.00 4.00 0.30 1000 [9 0.16g DCH 4.00 761 155 12 2106 34560 14.40 48 34873 51304 46 67
2 6.00 4.00 0.30 1000 [9 0.16g DCM 3.00 571 155 12 2106 34560 14.40 48 28594 40917 50 72
2 6.00 4.00 0.30 1000 [9 0.16g DCL 1.00 227 155 12 2106 34560 14.40 48 17241 22137 76 98
Database UNICAM (steel bracing system - ic, 2 di Is)
INPUT OUTPUT COST ESTIMATION
Total cost | Total cost [ Unit cost [ Unit cost
B H Q1 [agh| wb BEAM2 | BEAM1 | DIAG2 | DIAGT | coL2 | coL A Weight | (r.c. floor) | (s.s. floor) | r.c. floor) | (s.s. floor)
) GOl ] I N B U 8] 1 8] B ) kgl S e | e
4.00 600 | 500 |016] 1000 | HE140A [ HE 140A [ HE 260A |HE 300 A[ HE 160A | HE260A | 19 3360 | 15660 | 19881 80 102
4.00 600 | 500 |016] 1000 | HE140A [ HE 140A [ HE 260A |HE 300 A[ HE 160A | HE260A | 196 3360 | 15660 | 19881 80 102
4.00 600 | 500 |016] 1000 | HE140A [ HE 140A [ HE 260A |HE 300A[ HE 160A | HE280A | 196 3459 | 15929 | 20151 81 103
4.00 600 | 500 |016] 1000 | HE140A [ HE140A [ HE 260A |HE 300A[ HE 160A | HE280A | 19 3459 | 15929 | 20151 81 103
4.00 600 | 500 |016] 1000 | HE140A [ HE 140A [ HE 260A |HE 300A[ HE 160A | HE280A | 196 3459 | 15929 | 20151 81 103
4.00 600 | 500 |016] 1000 | HE140A [ HE 140A | HE 260A |HE 300A[ HE 180A | HE300A | 19 3663 | 16488 | 20710 8 106
Datal UNICAM (steel bracing system - eccentric, 2 di Is)
INPUT OUTPUT COST ESTIMATION
Total cost | Total cost [ Unit cost [ Unit cost
B H Qk1 aglg Vb link2 link1 diag2 diag1 pil2 pilt A Weight | (r.c. floor) | (s.s. floor) | (r.c. floor) | (s.s. floor)
im m || | kg 8] 8] 8] 8] 8] 8] in?] kg €l [ﬂ G || )
800 600 | 500 |016] 1000 | HE260B | HE340B [ HE260B | HE 320B| HE 160B | HE240B | 916 6404 | 47753 | 67517 52 74
800 600 | 500 |016] 1000 | HE260B [ HE340B [ HE260B | HE 320B| HE 160B | HE240B | 916 6404 | 47753 | 67517 52 74
800 600 | 500 |016] 1000 | HE260B | HE340B [ HE260B | HE 320B| HE 180B | HE260B | 914 6625 | 48299 | 68024 53 74
800 600 | 500 |016] 1000 | HE260B | HE340B [ HE 2608 | HE 320B| HE 180B| HE260B | 914 6625 | 48299 | 68024 53 7
800 600 | 500 |016] 1000 | HE260B | HE340B [ HE 2608 | HE 320B| HE200B | HE280B | 912 6866 | 48909 | 68602 54 s
800 600 | 500 |016] 1000 | HE260B | HE340B | HE 260B | HE 320B| HE200B | HE280B | 912 6866 | 48909 | 68602 54 s
Datal UNICAM (steel bracing system - eccentric, 1 di 1):
INPUT OUTPUT COST ESTIMATION
Total cost | Total cost | Unit cost [ Unit cost
B H Qk1 | aghy Vb link2 link1 diag2 diag1 pil2 pill A Weight | (r.c. floor) | (s.s. floor) | (r.c. floor) | (s.s. floor)
) I 0| I N o] o] 8] 8] 3] a 7] )] 9 @ | lem | lem
4.00 600 | 500 |016] 1000 - - - - - - - - - - - -
4.00 600 | 500 |016] 1000 - - - - - - - - - - - -
4.00 600 | 500 |016] 1000 - - - - - - - - - - - -
4.00 600 | 500 |016]| 1000 - - - - - - - - - - - -
4.00 600 | 500 |016] 1000 - - - - - - - - - - - -
4.00 600 | 500 |016] 1000 - - - - - - - - - - - -
L e cerrr SRR EEEEEEPET R
916
(BODJR - - - - - -~ --------mmmmmmmoooooeooeo oo - - -
o 700 ----- [ oo B e HR.C. WALL "DCH"
13
2 600 b OR.C. WALL "DCM
8 oo Isa ]l [EEs OR.C. WALL "DCL"
; EISTEEL BRACING SYSTEM (CONCENTRIC)
g S50 T T T e T CISTEEL BRACING SYSTEM (ECCENTRIC, 2 DIAGONALS)
[ENS00N - -- - S8 DBOSSGRGEEEELEEEEEEECERLLLLE = LLLLELEREREEERERS D STEEL BRACING SYSTEM (ECCENTRIC, 1 DIAGONAL)
2000 ----- oz B - - - [, - - -
[
Y . . | IO | I
HR.C. WALL "DCH"
z OR.C. WALL "DCM"
<
) OR.C. WALL "DCL"
=
g B STEEL BRACING SYSTEM (CONCENTRIC)
=
5 D STEEL BRACING SYSTEM (ECCENTRIC, 2 DIAGONALS)
DI STEEL BRACING SYSTEM (ECCENTRIC, 1 DIAGONAL)




STEEL-EARTH project

MPARISON BETWEEN R.C. WALL AN

Datal FENO (r.c. wall bracing system):
INPUT OUTPUT COST ESTIMATION
Number of Storey Width | Thick| Base Distribution [ Seismic/Wi| Ductility |Behaviou| Surface/ | Vertical | Horizontal Steel Concrete | Concrete | Precast | Total cost | Total cost| Unit cost | Unit cost
storeys height H B ness | shear Vb type nd action class r factor Wall rebars rebars w eight w eight volume DL (r.c. floor) |(s.s. floor)| (r.c. floor) |(s.s. floor)|
s As,bendin [ As,shear wall
g surface
[m Mmoo m | N [m?] fen?] | femtiml | kel kgl ] [m?] € € em? | [en?
2 6.00 4.00 0.30 1500 [9 0.16g DCH 4.00 1142 233 18 3080 34560 14.40 48 49281 73927 43 65
2 6.00 4.00 0.30 1500 [9 0.16g DCM 3.00 857 233 18 3080 34560 14.40 48 39862 58347 47 68
2 6.00 4.00 0.30 1500 [9 0.16g DCL 1.00 306 233 18 3080 34560 14.40 48 21715 28328 7 92
Database UNICAM (steel bracing system - ic, 2 di Is)
INPUT OUTPUT COST ESTIMATION
Total cost | Total cost [ Unit cost [ Unit cost
B H Q1 [agh| wb BEAM2 | BEAM1 [ DIAG2 | DIAGT | coL2 | coLt A Weight | (r.c. floor) | (s.s. floor) | r.c. floor) | (s.s. floor)
) GOl ] I N B U 8] 1 8] B ] kgl @ @ | lem | lem
4.00 600 | 500 |016] 1500 | HE160A [ HE 180A [ HE300A |HE 400 A[ HE 160A | HE300A | 302 4386 | 21982 | 28502 3 %
4.00 600 | 500 |016] 1500 | HE160A [ HE 180A [ HE300A |HE 400 A[ HE 160A | HE300A | 302 4386 | 21982 | 28502 73 %
4.00 600 | 500 |016] 1500 | HE160A [ HE180A [ HE300A |HE 400A[HE 160A | HE300A | 302 4386 | 21982 | 28502 73 %
4.00 600 | 500 |016] 1500 | HE160A [ HE 180A [ HE300A |HE 400A[HE 160A | HE300A | 302 4386 | 21982 | 28502 3 %
4.00 600 | 500 |016] 1500 | HE160A [ HE 180A [ HE300A |HE 400A[HE 160A | HE320A | 298 4408 | 22162 | 28600 7 %
4.00 600 | 500 |016] 1500 | HE160A [ HE 180A | HE300A |HE 400 A[HE 180A | HE320A | 298 4559 | 22330 | 28768 7 %
Datal UNICAM (steel bracing system - eccentric, 2 di Is)
INPUT OUTPUT COST ESTIMATION
Total cost | Total cost [ Unit cost [ Unit cost
B H Qk1 aglg Vb link2 link1 diag2 diag1 pil2 pilt A Weight | (r.c. floor) | (s.s. floor) | (r.c. floor) | (s.s. floor)
im m || | kg 8] 8] 8] 8] 8] 8] in?] kg €l [ﬂ G || )
800 600 | 500 |016] 1500 | HE320B [ HE450B [ HE300B |HE 500B| HE 160B | HE 260B | 1437 8265 | 70036 | 101044 49 70
800 600 | 500 |016] 1500 | HE320B [ HE450B [ HE300B |HE 500B| HE 180B | HE 280B | 1463 8489 | 71521 | 103100 49 70
800 600 | 500 |016] 1500 | HE320B | HE450B [ HE300B |HE 500B| HE 180B | HE 280B | 1463 8489 | 71521 | 103100 49 70
800 600 | 500 |016] 1500 | HE320B | HE450B [ HE300B |HE 500B| HE 180B | HE280B | 1463 g4g9 | 71521 | 103100 49 70
800 600 | 500 |016] 1500 | HE320B [ HE450B [ HE300B |HE 500B| HE 200B | HE300B | 1492 g77g | 73280 | 105492 49 n
800 600 | 500 |016] 1500 | HE320B | HE450B [ HE300B | HE 500B| HE 200B | HE300B | 1492 g77g | 73280 | 105492 49 n
Datal UNICAM (steel bracing system - eccentric, 1 di 1):
INPUT OUTPUT COST ESTIMATION
Total cost | Total cost | Unit cost [ Unit cost
B H Qk1 | aghy Vb link2 link1 diag2 diag1 pil2 pill A Weight | (r.c. floor) | (s.s. floor) | (r.c. floor) | (s.s. floor)
) I 0| I N o] o] 3] 8] 0 a 7] )] 9 @ | lem | lem
4.00 600 | 500 |016] 1500 - - - - - - - - - - - -
4.00 600 | 500 |016] 1500 - - - - - - - - - - - -
4.00 600 | 500 |016] 1500 - - - - - - - - - - - -
4.00 600 | 500 |016] 1500 - - - - - - - - - - - -
4.00 600 | 500 |016] 1500 - - - - - - - - - - - -
4.00 600 | 500 |016] 1500 - - - - - - - - - - - -

1300

ER.C. WALL "DCH"

1100

OR.C. WALL "DCM"

OR.C. WALL "DCL"

B STEEL BRACING SYSTEM (CONCENTRIC)
OSTEELBRACING SYSTEM (ECCENTRIC, 2 DIAGONALS)
B STEELBRACING SYSTEM (ECCENTRIC, 1 DIAGONAL)

Influence area (A) [m?]

Comparison

MER.C. WALL "DCH"
OR.C. WALL "DCM"
OR.C. WALL "DCL"

B STEEL BRACING SYSTEM (CONCENTRIC)

Unit cost [€/m?]

O STEEL BRACING SYSTEM (ECCENTRIC, 2 DIAGONALS)
B STEEL BRACING SYSTEM (ECCENTRIC, 1 DIAGONAL)




STEEL-EARTH project

COMPARISON BETWEEN R.C. WALL AN

Datal FENO (r.c. wall bracing system):
INPUT OUTPUT COST ESTIMATION
Number of Storey Width | Thick| Base Distribution [ Seismic/Wi| Ductility |Behaviou| Surface/ | Vertical | Horizontal Steel Concrete | Concrete | Precast | Total cost | Total cost | Unit cost [ Unit cost
storeys height H B ness | shear Vb type nd action class r factor Wall rebars rebars w eight w eight volume DL (r.c. floor) |(s.s. floor)| (r.c. floor) |(s.s. floor)|
s As,bendin | As,shear wall
g surface
m || RN e for?] | [erméim] | [kl kgl ] e S iG] e | e
2 6.00 400 |030[ 2000 C 0.16g DCH 2.00 1523 311 24 4054 | 34560 14.40 8 63689 | 96550 42 63
2 6.00 400 |030[ 2000 C 0.16g DCM 3.00 1142 311 24 4054 | 34560 14.40 8 51131 75777 5 66
2 6.00 400 |030[ 2000 C 0.16g DCL 1.00 381 311 24 4054 | 34560 14.40 8 26016 | 34231 68 90
Database UNICAM (steel bracing system - ic, 2 di Is)
INPUT OUTPUT COST ESTIMATION
Total cost | Total cost | Unit cost [ Unit cost
B H Q1 [aghy| Vb BEAM2 | BEAM1 | DIAG2 | DIAGT | COL2 coL1 A Weight | (r.c. floor) | (s.s. floor)  (r.c. floor) | (s.s. floor)
[} O s | I N 0 8 8] 1 8] B ) k | @ @ | tem | ©Em
4.00 600 | 500 [016] 2000 | HE200A | HE200A | HE 340A | HE 450B| HE 160A | HE340A | 413 5454 | 28561 | 374m 69 o1
4.00 600 | 500 [016] 2000 | HE200A | HE200A | HE 340A |HE 450B| HE 160A | HE340A | 413 5454 | 28561 | 374m 69 o1
400 600 | 500 [016] 2000 | HE200A | HE200A | HE340A | HE 450B| HE 160A | HE340A | 413 5454 | 28561 | 374m 69 o1
400 600 | 500 [016] 2000 | HE200A | HE200A | HE340A | HE 450B| HE 160A | HE360A | 409 5533 | 28682 | 37520 70 92
400 600 | 500 [016] 2000 | HE200A | HE200A | HE340A | HE 450B| HE 160A | HE300B | 407 5598 | 28778 | 37T m 92
400 600 | 500 [016] 2000 | HE200A | HE200A | HE340A | HE 450B| HE 180A | HE300B | 407 5660 | 28945 | 37738 m %
Datal UNICAM (steel bracing system - eccentric, 2 di Is)
INPUT OUTPUT COST ESTIMATION
Total cost | Total cost | Unit cost [ Unit cost
B H Qk1 aglg Vb link2 link1 diag2 diag1 pil2 pilt A Weight | (r.c. floor) | (s.s. floor) | (r.c. floor) | (s.s. floor)
im m [l [ 8] 8] 8] 1 1 8] In] kg S “ B || S
8.00 6.00 500 [0.16] 2000 - - - - - - - - - - - -
8.00 6.00 500 [0.16[ 2000 - - - - - - - - - - - -
8.00 6.00 500 [0.16] 2000 - - - - - - - - - - - -
8.00 6.00 500 [0.16| 2000 - - - - - - - - - - - -
8.00 6.00 500 [0.16| 2000 - - - - - - - - - - - -
8.00 6.00 500 [0.16| 2000 - - - - - - - - - - - -
Datal UNICAM (steel bracing system - eccentric, 1 di 1):
INPUT OUTPUT COST ESTIMATION
Total cost | Total cost | Unit cost | Unit cost
B H Qk1 | aghy Vb link2 link1 diag2 diag1 pil2 pill A Weight | (r.c. floor) | (s.s. floor) | (r.c. floor) | (s.s. floor)
[} G 031 M 8] 8] 8] 8] 3] 8] ] kg | @ @ [ lem | Em
4,00 600 | 500 |016] 2000 - - - - - - - - - - - -
4,00 600 | 500 |016] 2000 - - - - - - - - - - - -
4,00 600 | 500 |016] 2000 - - - - - - - - - - - -
4,00 600 | 500 |016] 2000 - - - - - - - - - - - -
4,00 600 | 500 |016] 2000 - - - - - - - - - - - -
4,00 600 | 500 |016] 2000 - - - - - - - - - - - -

1300
1200
1100
1000 +----- B i e SRR L b OR.C. WALL "DCM"

OR.C. WALL "DCL"

B STEEL BRACING SYSTEM (CONCENTRIC)
OSTEELBRACING SYSTEM (ECCENTRIC, 2 DIAGONALS)
B STEELBRACING SYSTEM (ECCENTRIC, 1 DIAGONAL)

ER.C. WALL "DCH"

Influence area (A) [m?]

MER.C. WALL "DCH"
OR.C. WALL "DCM"

OR.C. WALL "DCL"
B STEEL BRACING SYSTEM (CONCENTRIC)

Unit cost [€/m?]

O STEEL BRACING SYSTEM (ECCENTRIC, 2 DIAGONALS)
B STEEL BRACING SYSTEM (ECCENTRIC, 1 DIAGONAL)
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STEEL-EARTH project

COMPARISON BETWEEN R.C. WALL AND STEEL BRACING

Datal FENO (r.c. wall bracing system):
INPUT OUTPUT COST ESTIMATION
Number of Storey Width | Thick| Base Distribution [ Seismic/Wi| Ductility |Behaviou| Surface/ | Vertical | Horizontal Steel Concrete | Concrete | Precast | Total cost | Total cost| Unit cost | Unit cost
storeys height H B ness | shear Vb type nd action class r factor Wall rebars rebars w eight w eight volume DL (r.c. floor) |(s.s. floor)| (r.c. floor) |(s.s. floor)|
s As,bendin [ As,shear wall
g surface
m || RN e for?] | [erméim] | [kl kgl ] e S iG] e | e
2 4.00 4.00 0.20 500 D 0.16g DCH 4.00 326 49 6 533 15360 6.40 32 14571 21604 45 66
2 4.00 4.00 0.20 500 D 0.16g DCM 3.00 269 49 6 533 15360 6.40 32 12690 18493 47 69
2 4.00 4.00 0.20 500 D 0.16g DCL 1.00 138 49 6 533 15360 6.40 32 8380 11364 61 82
Database UNICAM (steel bracing system - ic, 2 di Is)
INPUT OUTPUT COST ESTIMATION
Total cost | Total cost [ Unit cost [ Unit cost
B H Q1 [agh| wb BEAM2 | BEAM1 [ DIAG2 | DIAGT | coL2 | coLt A Weight | (r.c. floor) | (s.s. floor) | r.c. floor) | (s.s. floor)
) GOl ] I N B U 8] 1 8] B ) kgl S @ | lem | lem
4.00 400 | 800 |016] 500 | HE100A [ HE120A | HE 160A |HE 180 A[ HE 120A | HE 180A 75 179 | S 7350 % o7
4.00 400 | 800 |016] 500 | HE100A [ HE120A | HE 160A |HE 180 A[ HE 120A | HE 180A 75 179 | S 7350 % o7
4.00 400 | 800 |016] 500 | HE100A [ HE120A | HE 160A |HE 180A[ HE 120A | HE 180A 75 179 | S 7350 % o7
4.00 400 | 800 |016] 500 | HE100A [ HE120A | HE 160A |HE 180 A[ HE 120A | HE 200A 75 1233 | 5870 7500 8 %
4.00 400 | 800 |016] 500 | HE100A [ HE120A | HE 160A |HE 180 A[ HE 140A | HE 200A 75 1272 | 5975 7605 i 101
4.00 400 | 800 |016] 500 | HE100A [ HE120A | HE 160A |HE 180 A[ HE 140A | HE 220A 75 1337 | 6155 7785 82 103
Datal UNICAM (steel bracing system - eccentric, 2 di Is)
INPUT OUTPUT COST ESTIMATION
Total cost | Total cost [ Unit cost [ Unit cost
B H Qk1 aglg Vb link2 link1 diag2 diag1 pil2 pilt A Weight | (r.c. floor) | (s.s. floor) | (r.c. floor) | (s.s. floor)
im m || | kg 8] 8] 8] 8] 8] 8] in?] kg €l [ﬂ G ||
800 400 | 800 |016] 500 | HE180B [ HE180B [ HE 180B | HE 220B| HE 120B | HE180B | 212 2763 | 14548 | 19114 69 2
800 400 | 800 |016] 500 | HE180B [ HE180B [ HE 180B | HE 220B| HE 120B | HE180B | 212 2763 | 14548 | 19114 69 2
800 400 | 800 |016] 500 | HE180B [ HE180B [ HE 180B | HE 220B[ HE 140B | HE200B | 211 2000 | 14919 | 19482 il 92
800 400 | 800 |016] 500 | HE180B [ HE180B [ HE 180B | HE 220B| HE 140B| HE200B | 211 2000 | 14919 | 19482 n 92
800 400 | 800 |016] 500 | HE180B [ HE180B [ HE 1808 | HE 220B| HE 160B | HE220B | 211 3053 | 15335 | 19897 73 %
800 400 | 800 |016] 500 | HE180B [ HE180B [ HE 180B | HE 220B| HE 160B| HE240B | 211 3146 | 15589 | 20149 7 9%
Datal UNICAM (steel bracing system - eccentric, 1 di 1):
INPUT OUTPUT COST ESTIMATION
Total cost | Total cost | Unit cost [ Unit cost
B H Qk1 | aghy Vb link2 link1 diag2 diag1 pil2 pill A Weight | (r.c. floor) | (s.s. floor) | (r.c. floor) | (s.s. floor)
[} I 0| I N o] o] 8] 8] 3] a 7] kg | @ @ | lem | lem
4.00 400 | 800 |016| 500 | HE180B | HE300B | HE 200B |HE 260B| HE 2808 | HE 3408 390 3362 | 22091 | 30519 57 78
4.00 400 | 800 |016| 500 | HE180B | HE300B | HE 200B |HE 260B| HE 2808 | HE 3408 390 3362 | 22091 | 30519 57 78
4.00 400 | 800 |016| 500 | HE180B | HE300B | HE 200B | HE 260B| HE 2808 | HE 3608 404 3423 | 22690 | 31400 56 78
4.00 400 | 800 |016| 500 | HE180B | HE300B | HE 200B | HE 260B| HE 2808 | HE 3608 404 3423 | 22690 | 31400 56 78
4.00 400 | 800 |016| 500 | HE180B | HE300B | HE 200B |HE 260B| HE 2808 | HE 3608 404 3423 | 22690 | 31400 56 78
4.00 400 | 800 |016] 500 | HE180B [ HE300B [ HE200B | HE 260B| HE 280B | HE400B | 427 3531 | 23770 | 32994 5% i

ER.C. WALL "DCH"

OR.C. WALL "DCM"

OR.C. WALL "DCL"

B STEEL BRACING SYSTEM (CONCENTRIC)
OSTEELBRACING SYSTEM (ECCENTRIC, 2 DIAGONALS)
B STEELBRACING SYSTEM (ECCENTRIC, 1 DIAGONAL)

Influence area (A) [m?]

MER.C. WALL "DCH"

OR.C. WALL "DCM"

OR.C. WALL "DCL"

B STEEL BRACING SYSTEM (CONCENTRIC)
O STEEL BRACING SYSTEM (ECCENTRIC, 2 DIAGONALS)
B STEEL BRACING SYSTEM (ECCENTRIC, 1 DIAGONAL)

Unit cost [€/m?]




STEEL-EARTH project

MPARISON BETWEEN R.C. WALL AN

Datal FENO (r.c. wall bracing system):
INPUT OUTPUT COST ESTIMATION
Number of Storey Width | Thick| Base Distribution [ Seismic/Wi| Ductility |Behaviou| Surface/ | Vertical | Horizontal Steel Concrete | Concrete | Precast | Total cost | Total cost| Unit cost | Unit cost
storeys height H B ness | shear Vb type nd action class r factor Wall rebars rebars w eight w eight volume DL (r.c. floor) |(s.s. floor)| (r.c. floor) |(s.s. floor)|
s As,bendin [ As,shear wall
g surface
[m Mmoo m | N [m?] fen?] | femtiml | kel kgl ] [m?] € € em? | [en?
2 4.00 4.00 0.20 1000 D 0.16g DCH 4.00 665 97 12 996 15360 6.40 32 26631 40979 40 62
2 4.00 4.00 0.20 1000 D 0.16g DCM 3.00 511 97 12 996 15360 6.40 32 21563 32596 42 64
2 4.00 4.00 0.20 1000 D 0.16g DCL 1.00 236 97 12 996 15360 6.40 32 12490 17586 53 74
Database UNICAM (steel bracing system - ic, 2 di Is)
INPUT OUTPUT COST ESTIMATION
Total cost | Total cost [ Unit cost [ Unit cost
B H Q1 [agh| wb BEAM2 | BEAM1 [ DIAG2 | DIAGT | coL2 | coLt A Weight | (r.c. floor) | (s.s. floor) | r.c. floor) | (s.s. floor)
) GOl ] I N B U 8] 1 8] B ] kgl S @ | lem | lem
4.00 400 | 800 |016] 1000 | HE140A [ HE 160A [ HE 200A |HE 240A[ HE 120A | HE200A | 151 1636 | 9463 | 12722 63 84
4.00 400 | 800 |016] 1000 | HE140A [ HE 160A [ HE 200A |HE 240A[ HE 120A | HE200A | 151 1636 | 9463 | 12722 63 84
4.00 400 | 800 |016] 1000 | HE140A [ HE 160A [ HE 200A |HE 240A[ HE 120A | HE220A | 151 1701 9642 | 12001 64 85
4.00 400 | 800 |016] 1000 | HE140A [ HE 160A [ HE 200A |HE 240A[ HE 120A | HE220A | 151 1701 9642 | 12001 64 85
4.00 400 | 800 |016] 1000 | HE140A [ HE 160A [ HE 200A |HE 240A[ HE 140A | HE220A | 151 1740 | 9748 | 13007 65 86
4.00 400 | 800 |016] 1000 | HE140A [ HE 160A | HE 200A |HE 240A| HE 140A | HE240A | 151 1818 | 9962 | 13221 66 88
Datal UNICAM (steel bracing system - eccentric, 2 di Is)
INPUT OUTPUT COST ESTIMATION
Total cost | Total cost [ Unit cost [ Unit cost
B H Qk1 aglg Vb link2 link1 diag2 diag1 pil2 pilt A Weight | (r.c. floor) | (s.s. floor) | (r.c. floor) | (s.s. floor)
im m || | kg 8] 8] 8] 8] 8] 8] in?] kg €l [ﬂ G || )
800 400 | 800 |016] 1000 | HE180B [ HE 180M [ HE 200B | HE 260B| HE 120B | HE 180B | 377 3405 | 21778 | 20924 58 i
800 400 | 800 |016] 1000 | HE180B [ HE 180M [ HE 200B | HE 260B| HE 120B | HE200B | 377 3486 | 21988 | 30126 58 80
800 400 | 800 |016] 1000 | HE180B [ HE 180M [ HE 200B | HE 260B| HE 140B | HE200B | 377 3542 | 22141 | 30279 58 80
800 400 | 800 |016] 1000 | HE180B [ HE 180M [ HE 200B | HE 260B| HE 140B | HE220B | 377 3623 | 22356 | 30489 5 81
800 400 | 800 |016] 1000 | HE180B [ HE 180M [ HE 200B | HE 260B| HE 160B | HE220B | 377 3694 | 22551 | 30684 60 81
800 400 | 800 |016] 1000 | HE180B [ HE 180M [ HE 200B | HE 260B| HE 160B | HE240B | 377 3788 | 22801 | 30929 1 82
Datal UNICAM (steel bracing system - eccentric, 1 di 1):
INPUT OUTPUT COST ESTIMATION
Total cost | Total cost | Unit cost [ Unit cost
B H Qk1 | aghy Vb link2 link1 diag2 diag1 pil2 pill A Weight | (r.c. floor) | (s.s. floor) | (r.c. floor) | (s.s. floor)
) I 0| I N o] o] 3] 8] 0 a 7] )] 9 @ | lem | lem
4.00 400 | 800 |016] 1000 - - - - - - - - - - - -
4.00 400 | 800 |016] 1000 - - - - - - - - - - - -
4.00 400 | 800 |016] 1000 - - - - - - - - - - - -
4.00 400 | 800 |016] 1000 - - - - - - - - - - - -
4.00 400 | 800 |016] 1000 - - - - - - - - - - - -
4.00 400 | 800 |016] 1000 - - - - - - - - - - - -

Cop SRR R
& 500 |- B | Il HR.C. WALL "DCH"
£ 511
= OR.C. WALL "DCM"
g0 BN OR.C. WALL "DCL"
s 377
; 200 - o . DI STEEL BRACING SYSTEM (CONCENTRIC)
g O STEEL BRACING SYSTEM (ECCENTRIC, 2 DIAGONALS)
E oot N S N ! DI STEEL BRACING SYSTEM (ECCENTRIC, 1 DIAGONAL)
100 +----- | GEEEEEEEEEEEEEEE
0
R BEEME T
Comparison in terms of "unit cos
75 T
58 HR.C. WALL "DCH"
50 f 53 S  DOGSCTTEEEEEEEEEEE
T OR.C. WALL "DCM"
<
) OR.C. WALL "DCL"
- a2
8 B STEEL BRACING SYSTEM (CONCENTRIC)
=
5 DSTEEL BRACING SYSTEM (ECCENTRIC, 2 DIAGONALS)
25 - - --
D STEEL BRACING SYSTEM (ECCENTRIC, 1 DIAGONAL)
[
R . L




STEEL-EARTH project

MPARISON BETWEEN R.C. WALL AN

Datal FENO (r.c. wall bracing system):
INPUT OUTPUT COST ESTIMATION
Number of Storey Width | Thick| Base Distribution [ Seismic/Wi| Ductility |Behaviou| Surface/ | Vertical | Horizontal Steel Concrete | Concrete | Precast | Total cost | Total cost| Unit cost | Unit cost
storeys height H B ness | shear Vb type nd action class r factor Wall rebars rebars w eight w eight volume DL (r.c. floor) |(s.s. floor)| (r.c. floor) |(s.s. floor)|
s As,bendin [ As,shear wall
g surface
[m] [m] [m] [kN] (7] [en?] [em/m] [kg] [kg] ] (7] €l [€] [€/m?] [€/m?]
2 4.00 4.00 0.20 1500 D 0.16g DCH 4.00 997 146 18 1459 15360 6.40 32 38477 59999 39 60
2 4.00 4.00 0.20 1500 D 0.16g DCM 3.00 748 146 18 1459 15360 6.40 32 30252 46394 40 62
2 4.00 4.00 0.20 1500 D 0.16g DCL 1.00 321 146 18 1459 15360 6.40 32 16172 23102 50 72
Database UNICAM (steel bracing system - ic, 2 di Is)
INPUT OUTPUT COST ESTIMATION
Total cost | Total cost [ Unit cost [ Unit cost
B H Q1 [agh| wb BEAM2 | BEAM1 [ DIAG2 | DIAGT | coL2 | coLt A Weight | (r.c. floor) | (s.s. floor) | r.c. floor) | (s.s. floor)
) GOl ] I N B U 8] 1 8] B ] kgl S e | e
4.00 400 | 800 |016] 1500 | HE160A [ HE180A [ HE220A |HE 260 A| HE 120A | HE220A | 226 1888 | 12646 | 17534 5% i
4.00 400 | 800 |016] 1500 | HE160A [ HE180A [ HE220A |HE 260 A| HE 120A | HE220A | 226 1888 | 12646 | 17534 5% i
4.00 400 | 800 |016] 1500 | HE160A [ HE 180A [ HE 220A |HE 260 A[ HE 120A | HE220A | 226 1888 | 12646 | 17534 5% i
4.00 400 | 800 |016] 1500 | HE160A [ HE 180A [ HE 220A |HE 260 A[ HE 120A | HE240A | 226 1967 | 12860 | 17749 57 i
4.00 400 | 800 |016] 1500 | HE160A [ HE 180A [ HE 220A |HE 260 A[ HE 140A | HE240A | 226 2005 | 12966 | 17854 57 i
4.00 400 | 800 |016] 1500 | HE160A [ HE 180A | HE 220A |HE 260 A| HE 140A | HE240A | 226 2005 | 12966 | 17854 57 7
Datal UNICAM (steel bracing system - eccentric, 2 di Is)
INPUT OUTPUT COST ESTIMATION
Total cost | Total cost [ Unit cost [ Unit cost
B H Qk1 aglg Vb link2 link1 diag2 diag1 pil2 pilt A Weight | (r.c. floor) | (s.s. floor) | (r.c. floor) | (s.s. floor)
im m || | kg 8] 8] 8] 8] 8] 8] in?] kg €l [ﬂ G || e
800 400 | 800 |016] 1500 | HE220B [ HE340B [ HE240B | HE 300B| HE 120B | HE200B | 848 4503 | 40316 | 58623 8 69
800 400 | 800 |016] 1500 | HE220B [ HE340B [ HE240B | HE 300B| HE 140B | HE200B | 849 4559 | 40496 | 58821 8 69
800 400 | 800 |016] 1500 | HE220B [ HE340B [ HE240B | HE 300B| HE 140B | HE220B | 865 4640 | 41263 | 59944 8 69
800 400 | 800 |016] 1500 | HE220B [ HE340B [ HE240B | HE 300B| HE 140B | HE220B | 865 4640 | 41263 | 59944 48 69
800 400 | 800 |016]| 1500 | HE220B [ HE340B [ HE 2408 | HE 300B| HE 160B | HE240B | 881 4805 | 42215 | 61223 48 70
800 400 | 800 |016] 1500 | HE220B | HE340B | HE240B | HE 300B| HE 160B | HE260B | 890 4884 | 42740 | 61951 48 70
Datal UNICAM (steel bracing system - eccentric, 1 di 1):
INPUT OUTPUT COST ESTIMATION
Total cost | Total cost | Unit cost [ Unit cost
B H Qk1 | aghy Vb link2 link1 diag2 diag1 pil2 pill A Weight | (r.c. floor) | (s.s. floor) | (r.c. floor) | (s.s. floor)
) I 0| I N o] o] 3] 8] 0 a 7] )] 9 @ | lem | lem
4.00 400 | 800 |016] 1500 - - - - - - - - - - - -
4.00 400 | 800 |016] 1500 - - - - - - - - - - - -
4.00 400 | 800 |016] 1500 - - - - - - - - - - - -
4.00 400 | 800 |016]| 1500 - - - - - - - - - - - -
4.00 400 | 800 |016] 1500 - - - - - - - - - - - -
4.00 400 | 800 |016] 1500 - - - - - - - - - - - -
1000 -~~~ B - = = = = oo
900 - ---- [ - - - - - - - - - - - o oo
o 800 T B | 5 | ER.C. WALL "DCH"
E I I n R |
= 700 748 OR.C. WALL "DCM"
' 600 - SO | SELILLELERSLISLESILILIERELS CRELETELIELETEREL OR.C. WALL "DCL"
o
; 500 4----- A N ________] DI STEEL BRACING SYSTEM (CONCENTRIC)
S 400 |- R o IR | N O STEEL BRACING SYSTEM (ECCENTRIC, 2 DIAGONALS)
E 300 +----- | g [ DO STEEL BRACING SYSTEM (ECCENTRIC, 1 DIAGONAL)
321
200 +----- EERe . eEEEEEEEEEEEEEEEE
100 +----- -
[
R . . | I i IO
Comparison in terms of "unit cos
75 T
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<
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STEEL-EARTH project

COMPARISON BETWEEN R.C. WALL AN

Datal FENO (r.c. wall bracing system):
INPUT OUTPUT COST ESTIMATION
Number of Storey Width | Thick| Base Distribution [ Seismic/Wi| Ductility |Behaviou| Surface/ | Vertical | Horizontal Steel Concrete | Concrete | Precast | Total cost | Total cost| Unit cost | Unit cost
storeys height H B ness | shear Vb type nd action class r factor Wall rebars rebars w eight w eight volume DL (r.c. floor) |(s.s. floor)| (r.c. floor) |(s.s. floor)|
s As,bendin | As,shear wall
g surface
m || RN e for?] | [erméim] | [kl kgl ] e S iG] e | e
2 4.00 400 020 2000 D 0.16g DCH 4.00 1330 194 24 1922 | 15360 6.40 32 50322 | 79019 38 59
2 4.00 400 020 2000 D 0.16g DCM 3.00 997 194 24 1922 | 15360 6.40 32 39356 | 60879 39 61
2 4.00 400 |020[ 2000 D 0.16g DCL 1.00 398 194 24 1922 | 15360 6.40 32 19600 | 28198 49 71
Database UNICAM (steel bracing system - ic, 2 di Is)
INPUT OUTPUT COST ESTIMATION
Total cost | Total cost | Unit cost [ Unit cost
B H Q1 [aghy| Vb BEAM2 | BEAM1 | DIAG2 | DIAGT | COL2 coL1 A Weight | (r.c. floor) | (s.s. floor)  (r.c. floor) | (s.s. floor)
[} O s | I N 0 8 8] 1 8] B ) k | @ @ | tem | ©m
4.00 400 | 800 [016] 2000 | HE180A | HE220A | HE 240A |HE 300A| HE 120A | HE240A | 302 2315 | 16304 | 22822 54 I
4.00 400 | 800 [016] 2000 | HE180A | HE220A | HE 240A |HE 300A| HE 120A | HE240A | 302 2315 | 16304 | 22822 54 I
400 400 | 800 [016] 2000 | HE180A | HE220A | HE240A |HE 300A| HE 120A | HE240A | 302 2315 | 16304 | 22822 54 I
400 400 | 800 [016] 2000 | HE180A | HE220A | HE240A |HE 300A| HE 120A | HE260A | 302 2378 | 16477 | 22995 55 I
400 400 | 800 [016] 2000 | HE180A | HE220A | HE240A |HE 300A| HE 140A | HE260A | 302 2416 | 16582 | 23101 55 I
400 400 | 800 [016] 2000 | HE180A | HE220A | HE240A |HE 300A| HE 140A | HE260A | 302 2416 | 16582 | 23101 55 7
Datal UNICAM (steel bracing system - eccentric, 2 di Is)
INPUT OUTPUT COST ESTIMATION
Total cost | Total cost | Unit cost [ Unit cost
B H Qk1 aglg Vb link2 link1 diag2 diag1 pil2 pilt A Weight | (r.c. floor) | (s.s. floor) | (r.c. floor) | (s.s. floor)
m m [l [ 8] 8] 1 1 1 8] In] kg S “ B || S
8.00 4.00 500 [0.16] 2000 - - - - - - - - - - - -
8.00 4.00 500 [0.16[ 2000 - - - - - - - - - - - -
8.00 4.00 500 [0.16] 2000 - - - - - - - - - - - -
8.00 4.00 500 [0.16| 2000 - - - - - - - - - - - -
8.00 4.00 500 [0.16| 2000 - - - - - - - - - - - -
8.00 4.00 500 [0.16| 2000 - - - - - - - - - - - -
Datal UNICAM (steel bracing system - eccentric, 1 di 1):
INPUT OUTPUT COST ESTIMATION
Total cost | Total cost | Unit cost | Unit cost
B H Qk1 | aghy Vb link2 link1 diag2 diag1 pil2 pill A Weight | (r.c. floor) | (s.s. floor) | (r.c. floor) | (s.s. floor)
[} G 031 M 8] 8] 8] 9] 3] 8] ] kg | @ @ [ lem | Em
4.00 4.00 500 | 0.16| 2000 - - - - - - - - - - - -
4.00 4.00 500 | 0.16| 2000 - - - - - - - - - - - -
4.00 4.00 500 | 0.16| 2000 - - - - - - - - - - - -
4.00 4.00 500 | 0.16| 2000 - - - - - - - - - - - -
4.00 4.00 500 | 0.16| 2000 - - - - - - - - - - - -
4,00 400 | 500 |016] 2000 - - - - - - - - - - - -

R s T
B e T S

ER.C. WALL "DCH"

OR.C. WALL "DCM"

OR.C. WALL "DCL"

B STEEL BRACING SYSTEM (CONCENTRIC)
OSTEELBRACING SYSTEM (ECCENTRIC, 2 DIAGONALS)

Influence area (A) [m?]

O STEELBRACING SYSTEM (ECCENTRIC, 1 DIAGONAL)

MER.C. WALL "DCH"
OR.C. WALL "DCM"

OR.C. WALL "DCL"

B STEEL BRACING SYSTEM (CONCENTRIC)

Unit cost [€/m?]

O STEEL BRACING SYSTEM (ECCENTRIC, 2 DIAGONALS)
B STEEL BRACING SYSTEM (ECCENTRIC, 1 DIAGONAL)




STEEL-EARTH project

COMPARISON BETWEEN R.C. WALL AND STEEL BRACING

Datal FENO (r.c. wall bracing system):
INPUT OUTPUT COST ESTIMATION
Number of Storey Width | Thick| Base Distribution [ Seismic/Wi| Ductility |Behaviou| Surface/ | Vertical | Horizontal Steel Concrete | Concrete | Precast | Total cost | Total cost| Unit cost | Unit cost
storeys height H B ness | shear Vb type nd action class r factor Wall rebars rebars w eight w eight volume DL (r.c. floor) |(s.s. floor)| (r.c. floor) |(s.s. floor)|
s As,bendin [ As,shear wall
g surface
m || RN e for?] | [erméim] | [kl kgl ] e S iG] e | e
2 6.00 4.00 0.30 500 D 0.16g DCH 4.00 332 73 6 1087 34560 14.40 48 18770 25932 57 78
2 6.00 4.00 0.30 500 D 0.16g DCM 3.00 257 73 6 1087 34560 14.40 48 16286 21824 63 85
2 6.00 4.00 0.30 500 D 0.16g DCL 1.00 119 73 6 1087 34560 14.40 48 11761 14338 98 120
Database UNICAM (steel bracing system - ic, 2 di Is)
INPUT OUTPUT COST ESTIMATION
Total cost | Total cost [ Unit cost [ Unit cost
B H Q1 [agh| wb BEAM2 | BEAM1 [ DIAG2 | DIAGT | coL2 | coLt A Weight | (r.c. floor) | (s.s. floor) | r.c. floor) | (s.s. floor)
) GOl ] I N B U 8] 1 8] B ] kgl S @ | lem | lem
4.00 600 | 800 |016] 500 | HE100A [ HE120A | HE200A |HE 240 A[ HE 160A | HE 220A 75 2415 | 9108 | 10737 121 142
4.00 600 | 800 |016] 500 | HE100A [ HE120A | HE200A |HE 240 A[ HE 160A | HE 220A 75 2415 | 9108 | 10737 121 142
4.00 600 | 800 |016] 500 | HE100A [ HE120A | HE 200A |HE 240 A[ HE 160A | HE 240A 75 2533 | 9430 | 11059 125 146
4.00 600 | 800 |016] 500 | HE100A [ HE120A | HE 200A |HE 240 A[ HE 160A | HE 240A 75 2533 | 9430 | 11059 125 146
4.00 600 | 800 |016] 500 | HE100A [ HE120A | HE 200A |HE 240 A[ HE 160A | HE 260A 75 2627 | 9689 | 11319 128 150
4.00 600 | 800 |016] 500 | HE100A [ HE120A | HE 200A |HE 240 A| HE 180A | HE 260A 75 2680 | 9857 | 11487 131 152
Datal UNICAM (steel bracing system - eccentric, 2 di Is)
INPUT OUTPUT COST ESTIMATION
Total cost | Total cost [ Unit cost [ Unit cost
B H Qk1 aglg Vb link2 link1 diag2 diag1 pil2 pilt A Weight | (r.c. floor) | (s.s. floor) | (r.c. floor) | (s.s. floor)
im m || | kg 8] 8] 8] 8] 8] 8] in?] kg €l [ﬂ G ||
800 600 | 800 |016] 500 | HE180B [ HE220B [ HE200B | HE 240B| HE 140B | HE220B | 262 4266 | 20348 | 26014 i %
800 600 | 800 |016] 500 | HE180B [ HE220B [ HE200B | HE 240B| HE 160B | HE220B | 262 4373 | 20641 | 26307 i 100
800 600 | 800 |016] 500 | HE180B [ HE220B [ HE200B | HE 240B| HE 160B | HE240B | 262 4513 [ 21018 | 26678 8 102
800 600 | 800 |016] 500 | HE180B [ HE220B [ HE200B | HE 240B| HE 180B | HE240B | 262 4617 | 21300 | 26961 81 103
800 600 | 800 |016] 500 | HE180B [ HE220B [ HE200B | HE 240B| HE 180B | HE260B | 262 4734 | 21618 | 27275 82 104
800 600 | 800 |016] 500 | HE180B | HE220B | HE200B | HE 240B| HE 200B | HE280B | 262 4975 | 22214 | 27929 8 107
Datal UNICAM (steel bracing system - eccentric, 1 di 1):
INPUT OUTPUT COST ESTIMATION
Total cost | Total cost | Unit cost [ Unit cost
B H Qk1 | aghy Vb link2 link1 diag2 diag1 pil2 pill A Weight | (r.c. floor) | (s.s. floor) | (r.c. floor) | (s.s. floor)
) I 0| I N o] o] 3] 8] 3] a 7] )] 9 @ | lem | lem
4.00 600 | 800 |016| 500 | HE220B | HE400A | HE240B | HE 300B| HE 3008 | HE 5008 346 5799 | 27297 | 34762 79 101
4,00 600 | 800 |016] 500 | HE220B | HE400A | HE 2408 | HE 300B| HE 3008 | HE 5508 | 363 5945 | 28272 | 36112 i %
4,00 600 | 800 |016] 500 | HE220B | HE400A | HE 2408 | HE 300B| HE 3008 | HE 5508 | 363 5945 | 28272 | 36112 i %
4.00 600 | 800 |016| 500 | HE220B | HE400A | HE 240B | HE 300B| HE 3208 | HE 5508 365 6060 | 28632 | 36503 79 100
4.00 600 | 800 |016| 500 | HE220B | HE400A | HE 240B | HE 300B| HE 3208 | HE 6008 381 6210 | 29579 | 37800 78 99
4.00 600 | 800 |016] 500 | HE220B [ HE400A [ HE240B | HE 300B| HE 320B | HE600B | 381 6210 | 29579 | 37800 i %

ER.C. WALL "DCH"

OR.C. WALL "DCM"

OR.C. WALL "DCL"

B STEEL BRACING SYSTEM (CONCENTRIC)
OSTEELBRACING SYSTEM (ECCENTRIC, 2 DIAGONALS)

Influence area (A) [m?]

B STEELBRACING SYSTEM (ECCENTRIC, 1 DIAGONAL)

Comparison in terms of "unit cost" (r.

MER.C. WALL "DCH"

OR.C. WALL "DCM"
OR.C. WALL "DCL"

B STEEL BRACING SYSTEM (CONCENTRIC)

Unit cost [€/m?]

O STEEL BRACING SYSTEM (ECCENTRIC, 2 DIAGONALS)
B STEEL BRACING SYSTEM (ECCENTRIC, 1 DIAGONAL)




STEEL-EARTH project

MPARISON BETWEEN R.C. WALL AN

B STEEL BRACING SYSTEM (ECCENTRIC, 1 DIAGONAL)

Datal FENO (r.c. wall bracing system):
INPUT OUTPUT COST ESTIMATION
Number of Storey Width | Thick| Base Distribution [ Seismic/Wi| Ductility |Behaviou| Surface/ | Vertical | Horizontal Steel Concrete | Concrete | Precast | Total cost | Total cost| Unit cost | Unit cost
storeys height H B ness | shear Vb type nd action class r factor Wall rebars rebars w eight w eight volume DL (r.c. floor) |(s.s. floor)| (r.c. floor) |(s.s. floor)|
s As,bendin [ As,shear wall
g surface
[m] [m] [m] [kN] (7] [en?] [em/m] [kg] [kg] ] (7] €l [€] [€/m?] [€/m?]
2 6.00 4.00 0.30 1000 D 0.16g DCH 4.00 665 146 12 2016 34560 14.40 48 31518 45866 47 69
2 6.00 4.00 0.30 1000 D 0.16g DCM 3.00 499 146 12 2016 34560 14.40 48 26035 36796 52 74
2 6.00 4.00 0.30 1000 D 0.16g DCL 1.00 202 146 12 2016 34560 14.40 48 16237 20588 81 102
Database UNICAM (steel bracing system - ic, 2 di Is)
INPUT OUTPUT COST ESTIMATION
Total cost | Total cost [ Unit cost [ Unit cost
B H Q1 [agh| wb BEAM2 | BEAM1 [ DIAG2 | DIAGT | coL2 | coLt A Weight | (r.c. floor) | (s.s. floor) | r.c. floor) | (s.s. floor)
) GOl ] I N B U 8] 1 8] B ] kgl S e | e
4.00 600 | 800 |016] 1000 | HE140A [ HE 160A [ HE 240A |HE 300A[ HE 160A | HE260A | 151 3283 | 13977 | 17236 %8 14
4.00 600 | 800 |016] 1000 | HE140A [ HE 160A [ HE 240A |HE 300 A[ HE 160A | HE260A | 151 3283 | 13977 | 17236 %8 14
4.00 600 | 800 |016] 1000 | HE140A [ HE 160A [ HE 240A |HE 300A[ HE 160A | HE260A | 151 3283 | 13977 | 17236 8 14
4.00 600 | 800 |016] 1000 | HE140A [ HE 160A [ HE 240A |HE 300A[ HE 160A | HE280A | 151 3382 | 14247 | 17508 % 16
4.00 600 | 800 |016] 1000 | HE140A [ HE 160A [ HE 240A |HE 300A[ HE 160A | HE280A | 151 3382 | 14247 | 17506 % 16
4.00 600 | 800 |016] 1000 | HE140A [ HE 160A | HE 240A |HE 300A[ HE 180A | HE300A | 151 3586 | 14806 | 18065 %8 120
Datal UNICAM (steel bracing system - eccentric, 2 di Is)
INPUT OUTPUT COST ESTIMATION
Total cost | Total cost [ Unit cost [ Unit cost
B H Qk1 aglg Vb link2 link1 diag2 diag1 pil2 pilt A Weight | (r.c. floor) | (s.s. floor) | (r.c. floor) | (s.s. floor)
im m || | kg 8] 8] 8] 8] 8] 8] in?] kg €l [ﬂ G || )
800 600 | 800 |016] 1000 | HE220B [ HE340B [ HE240B | HE 300B| HE 160B | HE240B | 672 5955 | 38473 | 52971 57 i
800 600 | 800 |016] 1000 | HE220B [ HE340B [ HE240B | HE 300B| HE 160B | HE240B | 672 5955 | 38473 | 52971 57 i
800 600 | 800 |016] 1000 | HE220B | HE340B [ HE240B | HE 300B| HE 160B | HE260B | 671 6073 | 38763 | 53238 58 i
800 600 | 800 |016] 1000 | HE220B | HE340B [ HE 2408 | HE 300B| HE 180B | HE260B | 671 6176 | 39045 | 53521 58 80
800 600 | 800 |016] 1000 | HE220B | HE340B [ HE240B | HE 300B| HE 180B | HE280B | 670 6296 | 39346 | 53804 5 80
800 600 | 800 |016] 1000 | HE220B | HE340B [ HE240B | HE 300B| HE 200B | HE300B | 669 6585 | 40109 | 54547 60 82
Datal UNICAM (steel bracing system - eccentric, 1 di 1):
INPUT OUTPUT COST ESTIMATION
Total cost | Total cost | Unit cost [ Unit cost
B H Qk1 | aghy Vb link2 link1 diag2 diag1 pil2 pill A Weight | (r.c. floor) | (s.s. floor) | (r.c. floor) | (s.s. floor)
) I 0| I N o] o] 3] 8] 0 a 7] )] 9 @ | lem | lem
4.00 600 | 500 |016] 1000 - - - - - - - - - - - -
4.00 600 | 500 |016] 1000 - - - - - - - - - - - -
4.00 600 | 500 |016] 1000 - - - - - - - - - - - -
4.00 600 | 500 |016]| 1000 - - - - - - - - - - - -
4.00 600 | 500 |016] 1000 - - - - - - - - - - - -
4.00 600 | 500 |016] 1000 - - - - - - - - - - - -
JO0 - - - - - - - oo e
672
600 1----- JN. - - - - - - - R - oo
= HR.C. WALL "DCH"
13
=50008------ PERy = GOGDOLTTITETEEEEEEEESRELEEEY ~  CEETESEEEEEEEEEEEE OR.C. WALL "DCM"
S— 499 "y "
] OR.C. WALL "DCL'
€400 +----- -~~~ R~~~ =~ ===~ — === - -~~~ -—-|
8 EISTEEL BRACING SYSTEM (CONCENTRIC)
300 +----- B B ROGEEEEEEEEEEEEEREEREEY Sttt PR PR R D STEEL BRACING SYSTEM (ECCENTRIC, 2 DIAGONALS)
E D STEEL BRACING SYSTEM (ECCENTRIC, 1 DIAGONAL)
200 +----- --- SRR
202
100 +----- EES | GSETEETEEEEEEEEEEE
0
R . . . OO | AR
HR.C. WALL "DCH"
z OR.C. WALL "DCM"
<
) OR.C. WALL "DCL"
=
g B STEEL BRACING SYSTEM (CONCENTRIC)
=
5 DSTEEL BRACING SYSTEM (ECCENTRIC, 2 DIAGONALS)




STEEL-EARTH project

MPARISON BETWEEN R.C. WALL AN

Datal FENO (r.c. wall bracing system):
INPUT OUTPUT COST ESTIMATION
Number of Storey Width | Thick| Base Distribution [ Seismic/Wi| Ductility |Behaviou| Surface/ | Vertical | Horizontal Steel Concrete | Concrete | Precast | Total cost | Total cost| Unit cost | Unit cost
storeys height H B ness | shear Vb type nd action class r factor Wall rebars rebars w eight w eight volume DL (r.c. floor) |(s.s. floor)| (r.c. floor) |(s.s. floor)|
s As,bendin [ As,shear wall
g surface
[m] [m] [m] [kN] (7] [en?] [em/m] [kg] [kg] ] (7] €l [€] [€/m?] [€/m?]
2 6.00 4.00 0.30 1500 D 0.16g DCH 4.00 997 219 18 2944 34560 14.40 48 44248 65771 44 66
2 6.00 4.00 0.30 1500 D 0.16g DCM 3.00 748 219 18 2944 34560 14.40 48 36024 52166 48 70
2 6.00 4.00 0.30 1500 D 0.16g DCL 1.00 272 219 18 2944 34560 14.40 48 20339 26219 75 96
Database UNICAM (steel bracing system - ic, 2 di Is)
INPUT OUTPUT COST ESTIMATION
Total cost | Total cost [ Unit cost [ Unit cost
B H Q1 [agh| wb BEAM2 | BEAM1 [ DIAG2 | DIAGT | coL2 | coLt A Weight | (r.c. floor) | (s.s. floor) | r.c. floor) | (s.s. floor)
) GOl ] I N B U 8] 1 8] B ] kgl S @ | lem | lem
4.00 600 | 800 |016] 1500 | HE160A [ HE 180A [ HE280A |HE 400 A[ HE 160A | HE280A | 226 4093 | 18685 | 23574 82 104
4.00 600 | 800 |016] 1500 | HE160A [ HE180A [ HE280A |HE 400 A[HE 160A | HE280A | 226 4093 | 18685 | 23574 82 104
4.00 600 | 800 |016] 1500 | HE160A [ HE180A [ HE 280A |HE 400 A[ HE 160A | HE300A | 226 4236 | 19077 | 23965 8 106
4.00 600 | 800 |016] 1500 | HE160A [ HE 180A [ HE 280A |HE 400 A[HE 160A | HE300A | 226 4236 | 19077 | 23965 8 106
4.00 600 | 800 |016] 1500 | HE160A [ HE 180A [ HE 280A |HE 400 A[ HE 160A | HE300A | 226 4236 | 19077 | 23965 8 106
4.00 600 | 800 |016] 1500 | HE160A [ HE 180A [ HE 280A |HE 400 A| HE 180A | HE320A | 226 4408 | 19550 | 24439 86 108
Datal UNICAM (steel bracing system - eccentric, 2 di Is)
INPUT OUTPUT COST ESTIMATION
Total cost | Total cost [ Unit cost [ Unit cost
B H Qk1 aglg Vb link2 link1 diag2 diag1 pil2 pilt A Weight | (r.c. floor) | (s.s. floor) | (r.c. floor) | (s.s. floor)
im m || | kg 8] 8] 8] 8] 8] 8] in?] kg €l [ﬂ G ||
800 600 | 800 |016] 1500 | HE200M [ HE450B [ HE280B | HE 500B| HE 160B | HE260B | 750 7878 | 46333 | 62527 62 83
800 600 | 800 |016] 1500 | HE200M [ HE450B [ HE280B | HE 500B| HE 160B | HE260B | 750 7878 | 46333 | 62527 62 83
800 600 | 800 |016] 1500 | HE200M [ HE450B [ HE280B | HE 500B| HE 180B | HE280B | 766 8101 | 47450 | 63974 62 84
800 600 | 800 |016] 1500 | HE200M [ HE450B [ HE280B | HE 500B| HE 180B | HE280B | 766 8101 | 47450 | 63974 62 84
800 600 | 800 |016] 1500 | HE200M [ HE450B [ HE280B | HE 500B| HE 200B | HE300B | 782 8390 | 48799 | 65687 62 84
800 600 | 800 |016] 1500 | HE200M | HE450B | HE280B | HE 500B| HE 200B | HE300B | 782 8390 | 48799 | 65687 62 84
Datal UNICAM (steel bracing system - eccentric, 1 di 1):
INPUT OUTPUT COST ESTIMATION
Total cost | Total cost | Unit cost [ Unit cost
B H Qk1 | aghy Vb link2 link1 diag2 diag1 pil2 pill A Weight | (r.c. floor) | (s.s. floor) | (r.c. floor)| (s.s. floor)
) I 0| I N o] o] 3] 8] 3] a 7] )] 9 @ | lem | lem
4.00 600 | 800 |016] 1500 - - - - - - - - - - - -
4.00 600 | 800 |016]| 1500 - - - - - - - - - - - -
4.00 600 | 800 |016]| 1500 - - - - - - - - - - - -
4.00 600 | 800 |016] 1500 - - - - - - - - - - - -
4.00 600 | 800 |016]| 1500 - - - - - - - - - - - -
4.00 600 | 800 |016] 1500 - - - - - - - - - - - -
1000 -~~~ B - = = = = oo
900 - ---- [ - - - - - - - - - - - o oo
g 800 T B ER.C. WALL "DCH"
13
= 700 - | 7a8 | 750 | OR.C. WALL "DCM"
<
© 600 +----- S8 SOLOGLGLILILELEEEEESEELELEy LLCLEEEEEEEEEEEES OR.C. WALL "DCL"
o
; 500 4----- - _______ [N ______] D STEEL BRACING SYSTEM (CONCENTRIC)
S 400 |- U SR ISR | N D STEEL BRACING SYSTEM (ECCENTRIC, 2 DIAGONALS)
E 300 +----- R 501 IRt | | DO STEEL BRACING SYSTEM (ECCENTRIC, 1 DIAGONAL)
200 4ooo- Lo | 272 | M e i | I
100 +----- B e
[
R . . | I i | IO
HR.C. WALL "DCH"
z OR.C. WALL "DCM"
<
) OR.C. WALL "DCL"
=
g B STEEL BRACING SYSTEM (CONCENTRIC)
=
5 DSTEEL BRACING SYSTEM (ECCENTRIC, 2 DIAGONALS)
DISTEEL BRACING SYSTEM (ECCENTRIC, 1 DIAGONAL)
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STEEL-EARTH project

COMPARISON BETWEEN R.C. WALL AN

Datal FENO (r.c. wall bracing system):
INPUT OUTPUT COST ESTIMATION
Number of Storey Width | Thick| Base Distribution [ Seismic/Wi| Ductility |Behaviou| Surface/ | Vertical | Horizontal Steel Concrete | Concrete | Precast | Total cost | Total cost| Unit cost | Unit cost
storeys height H B ness | shear Vb type nd action class r factor Wall rebars rebars w eight w eight volume DL (r.c. floor) |(s.s. floor)| (r.c. floor) |(s.s. floor)|
s As,bendin | As,shear wall
g surface
m || RN e for?] | [erméim] | [kl kgl ] e S iG] e | e
2 6.00 400 |030[ 2000 D 0.16g DCH 2.00 1330 291 24 3873 | 34560 14.40 8 56979 | 85676 43 64
2 6.00 400 |030[ 2000 D 0.16g DCM 3.00 997 291 24 3873 | 34560 14.40 8 46013 | 67536 6 68
2 6.00 400 |030[ 2000 D 0.16g DCL 1.00 337 291 24 3873 | 34560 14.40 8 24221 31487 72 94
Database UNICAM (steel bracing system - ic, 2 di Is)
INPUT OUTPUT COST ESTIMATION
Total cost | Total cost | Unit cost [ Unit cost
B H Q1 [aghy| Vb BEAM2 | BEAM1 | DIAG2 | DIAGT | COL2 coL1 A Weight | (r.c. floor) | (s.s. floor)  (r.c. floor) | (s.s. floor)
[} O s | I N 0 8 8] 1 8] B ) k | @ @ | tem | ©@m
4.00 600 | 800 [016] 2000 | HE180A | HE220A | HE300A | HE 450B| HE 160A | HE300A | 302 5048 | 23794 | 30312 I 100
4.00 600 | 800 [016] 2000 | HE180A | HE220A | HE300A | HE 450B| HE 160A | HE300A | 302 5048 | 23794 | 30312 I 100
400 600 | 800 [016] 2000 | HE180A | HE220A | HE300A | HE 450B| HE 160A | HE320A | 302 5160 [ 24100 | 30618 80 101
400 600 | 800 [016] 2000 | HE180A | HE220A | HE300A | HE 450B| HE 160A | HE320A | 302 5160 [ 24100 | 30618 80 101
400 600 | 800 [016] 2000 | HE180A | HE220A | HE300A | HE 450B| HE 160A | HE340A | 302 5249 | 24343 | 30861 81 102
400 600 | 800 [016] 2000 | HE180A | HE220A | HE300A | HE 450B| HE 180A | HE360A | 302 5394 | 24741 | 31259 82 104
Datal UNICAM (steel bracing system - eccentric, 2 di Is)
INPUT OUTPUT COST ESTIMATION
Total cost | Total cost | Unit cost [ Unit cost
B H Qk1 aglg Vb link2 link1 diag2 diag1 pil2 pilt A Weight | (r.c. floor) | (s.s. floor) | (r.c. floor) | (s.s. floor)
m m [l [ 8] 8] 1 1 1 8] In] kg S “ B || S
8.00 6.00 800 | 0.16] 2000 - - - - - - - - - - - -
8.00 6.00 800 | 0.16] 2000 - - - - - - - - - - - -
8.00 6.00 8.00 | 0.16] 2000 - - - - - - - - - - - -
8.00 6.00 800 | 0.16| 2000 - - - - - - - - - - - -
8.00 6.00 800 | 0.16| 2000 - - - - - - - - - - - -
8.00 6.00 800 | 0.16| 2000 - - - - - - - - - - - -
Datal UNICAM (steel bracing system - eccentric, 1 di 1):
INPUT OUTPUT COST ESTIMATION
Total cost | Total cost | Unit cost | Unit cost
B H Qk1 | aghy Vb link2 link1 diag2 diag1 pil2 pill A Weight | (r.c. floor) | (s.s. floor) | (r.c. floor) | (s.s. floor)
[} G 031 M 8] 8] 8] 9] 3] 8] ] kg | @ @ [ lem | Em
4,00 600 | 800 |016] 2000 - - - - - - - - - - - -
4,00 600 | 800 |016] 2000 - - - - - - - - - - - -
4,00 600 | 800 |016] 2000 - - - - - - - - - - - -
4,00 600 | 800 |016] 2000 - - - - - - - - - - - -
4,00 600 | 800 |016] 2000 - - - - - - - - - - - -
4,00 600 | 800 |016] 2000 - - - - - - - - - - - -

R e T
B e T S

ER.C. WALL "DCH"

OR.C. WALL "DCM"

OR.C. WALL "DCL"

B STEEL BRACING SYSTEM (CONCENTRIC)
OSTEELBRACING SYSTEM (ECCENTRIC, 2 DIAGONALS)

Influence area (A) [m?]

O STEELBRACING SYSTEM (ECCENTRIC, 1 DIAGONAL)

MER.C. WALL "DCH"
OR.C. WALL "DCM"
OR.C. WALL "DCL"

B STEEL BRACING SYSTEM (CONCENTRIC)
O STEEL BRACING SYSTEM (ECCENTRIC, 2 DIAGONALS)
B STEEL BRACING SYSTEM (ECCENTRIC, 1 DIAGONAL)

Unit cost [€/m?]
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