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Project A

1. AOKOZ-006

Aokol yevikd&, AokdG &vog avoiypatog
( EC3 EN1993-1-1:2005, +NA-ELOT:2010)

EAe(6epo avolypa Soxdv matdpato¢ L=13.700 m, ApepLéperotn dokOG
ZUVONKEC MAEUPLKOV OUYKPATHOEWV: IIAEUPLKA Bf) OUYKPATOUHEVY

gk=0.00 kN/m
gk=7.00 kN/m

1.1. Kavoviopoli

EN1990:2002, Eupwk®ddixkag 0 B&oelg oxedlacuoU

EN1991-1-1:2002, Eupwxr®ddlrkac 1-1 Apdoelc

EN1993-1-1:2005, Eupwxr®dixkac 3 1-1 Ixedioaoudc xKATaokeUudv amd xdAuRa
EN1993-1-3:2005, Eupwxr®dlxkac 3 1-3 MEAnNn kol @UAAQ Yuxphg éAoong
EN1993-1-5:2006, Eupwxk®dLlxag 3 1-5 Aoptk& otolxeloa and enimedo eAdopoto

1.2. YALr&

X&AvBag: S 275

t<= 40 mm, Avroxn diapponc fy= 275 N/mm?, Avtoxy aotoxlac fu= 430 N/mm
40mm<t<= 80 mm, Avtoxh dlappong fy= 255 N/mm?, Avitoxn aotoyxlac fu= 410 N/mm
Métpo gAootLlkéTnTac E=210000 N/mm?, Adyog Poisson v=0.30, IMukvéinta

Zuvt. pévipng kKol petapAntig dpdong
vG= 1.35, y0= 1.50

Enipépoug oUVTEAEOTEC AOPAAEiag ym
yMO= 1.00, yMl= 1.00, yM2= 1.25

1.3. ¢optio

doptio eni dokoU

MévLpo goptio Gkl= 0.00 kN/m

IdL10 B&pog dokoU Gk2= 1.31 kN/m

Mév Lpo eoptio Gk =Gk1l+Gk2= 1.31 kN/m
MetaBAnTtd @optio Qk = 7.00kN/m

2

2

o=

7850

(EN1993-1-1, §3.2)

Kg/m?

(EN1990, Hap&ptnuo Al)

(EN1993-1-1, §6.1)

(EN1991-1-1 )
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1.4. Tipég oxediLaopoy dpdoewv, ZuvdLaocpoi @QOopTiwv

OpLaxn xkat&otoon actoyxloag,
vG -GktyQ-Qk =

Suvdilaopol poptiwv
1.35x1.31+1.50x7.00 =12.27kN/m,

gl?/8=287.83kNm

(EN1990 §6.4.3.2,

II.A1.2A, T.A1.2B)

doptia oxediaopol, Oplaxkn katd&otoon actoxloag
Myed= 12.27x13.7002/8= 287.83 kNm, Vzed= 12.27x13.700/2= 84.04 kN
OplLak) xkat&otoon Aettoupylkdéintag (SLS), Suvdioopol goptiav (EN1990 §6.5.3, I.Al.4)
Gk+Qk = 1.31+7.00= 8.31kN/m
Poptio oxediaopoly, Oplaxkl kat&otoon AeltoupylkdéIntoag (SLS)
Myed= 8.31x13.7002/8= 194.96 kNm, Vzed= 8.31x13.700/2= 56.92 kN
1.5. XapaktnptotLRK& XoAUBSLvng diLatopfc
Avtatopy HE 340 B-S 275 o 300
iz —
ALaotdoel g dLatopng ™ \ \ 27 0
Yyog dlatoung h= 340.00 mm ’
IA&TOC dLATOUNC b= 300.00 mm HE 340 B’L 120
Yyog xopuoU hw= 297.00 mm ]
Yyog euBUypoupou tuphiuato¢ xoppou dw= 243.00 mm o TTTTTTTTTTTYYTTTTTTOY y :%
I&xog ropuoU tw= 12.00 mm
&xog mEAPIATOC tf= 21.50 mm
AKT v ouvapuoyng r= 27.00 mm
M& Lo = 134.00 Kg/m
. . V4
XopPOAKTINPLOT LKA SLaTOpAV
EpRadov A= 17090 mm 2
Pomf adpove (g Ty=366.60x10  © mm* 12=96.900x10 & mm* T
EAQOT LKA pomf] avTloToong Wy=2156.0x10 3 mm?3 Wz=646.00x10 mm 3
NAooT LK pom) avTloTtaong Wpy=2408.0x10 3 mm3 Wpz=985.70x10 3 mm
Axt{va adpave lag iy= 146.5 mm iz= 75.3 mm h
Entedve Lo dL&TUnoNg Avz= 5609 mm 2 Avy= 12900 mm 2
Stabepd otpéUncg It= 2.572x10 6 mm* ip= 165 mm
Ponny aviiotaong oe otpéyn Wt=119.63x10 3 mm 2 ES
Stabepd oTpéRAwong Iw=2453.6x10 9 mm©
1.6. OpLakl] KATAoTAON A€LTOUPYLROTNTAC (SLS) (EN1993-1-1, §7)
Bélog xkéauiyng doxkoU
doptio G+Q: w=5x 8.31x13700 */(384x2.1x10 °x366.60x10 )= 49.51mm = L/277<L/200
1.7. Katataln xoaAuBdivne diatopfc, Kapyn My (EN1993-1-1, §5.5)

Koppbdg

©=340.0-2x21.5-2x27.0=243.0 mm, t=12.0 mm, c/t=243.0/12.0=20.25
S 275 , t=12.0<= 40 mm, fy=275 N/mm?, e=(235/275) 05_9.92
c/t=20.25<=72e=72x0.92=66.24

O kopudc eival katnyoplo 1 (EN1993-1-1, Miv.5.2)

DéApa

c=300.0/2-12.0/2-27.0=117.0 mm, t=21.5 mm, c/t=117.0/21.5=5.44

S 275 , t=21.5<= 40 mm, fy=275 N/mm?, e=(235/275) 05_09.92
c/t=5.44<=9e=9x0.92=8.28
To méApa elval xatnyopioa 1 (EN1993-1-1, MHiv.5.2)

Katatafn oAikfg diatopf¢ eivat katnyopia 1, Kapyn My,ed
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1.8. Avtoxy Siatopfic, Airatops SoxroU (EN1993-1-1, §6.2)

OpLokf Katdotaon actoxiac, EAeyxo¢ oe Rapyn y-y (EN1993-1-1, §6.2.5)
My.ed=287.83 kNm

Koot LK avioxn Mply, rd=Wply -fy/yMO=[10 @]x2408.0x10 3%275/1.00= 662.20kNm

My,ed= 287.83 kNm < 662.20 kNm =My, rd=Mply,rd, EAeyxoc Lkavomolel{tal

My, ed/My, rd= 287.83/662.20= 0.435<1

Op Lok Katdotaon actoxiac, EAeyxog oeg didtpnon z (EN1993-1-1, §6.2.6)
Vz.ed= 84.04 kN

Av=A-2b -tf+ (tw+2r) tf=17090-2x300.0x21.5+(12.0+2x27.0) %21 .5=5609mm? (EC3 §6.2.6.3)
Av= 5609mm? > n-hw-tw= 1.00x(340.0-2x21.5)x12.0=1.00x297.0x12.0= 3564mm?

MACT LKA dLaTunNT LKA ovioxh Vpl, z,rd= Av (fy/ O3) /yMO= [10 31%5609x% (275/1.73) /1.00= 890.55kN

Vz,ed= 84.04 kN < 890.55 kN =Vz,rd=Vpl,z,rd, EAeyxog LKavomolLelTol
Vz,ed/Vz,rd= 84.04/890.55= 0.094<1

hw/tw=(340.0-2x21.5)/12.0=297.0/12.0=24.75<=72x0.92/1.00=72¢/n=66.24 (n=1.00)

S 275 , t=12.0<= 40 mm, fy=275 N/mm?, &=(235/275) 05-0.92

Aev amoaltel{tal éAeyxoG 1ng avilotaong AuylLopoU oe Tépvouod (EC3 §6.2.6.6)
Op Lok Kat&otaon ooctoxiog, Kapyn kot diatpnon (EN1993-1-1, §6.2.8
Vz,ed=42.02kN, My,ed=215.87kNm , 3Tn 6éon x=3.425m

Vz,ed=42.02=kN <= Vplz,rd/2=890.55/2=445.27kN (EC3 §6.2.8(2))

Enidpoon dL&tunong o ovioxn) KAPYNG HopoRAémeTol

1.9. NAevpitxdc AuyiLopdg, (ULS) (EN1993-1-1, §6.3.2)
My,ed=287.83 kN, L=13.700m, Lcr,y=13.700m, Lcr,z=13.700m, Lcr,1t=13.700m

EAOT LK kKplolun poml) MAE€UPLKOU AUYLOPOU (EC3 §6.3.2.2.2, EN1993:2002 Tap&ptnua C)
Timoshenko,S.P, Gere,J.M, Theory of elastic stability, McGraw-Hill, 1961
Mcr=Cl - [m?EIz/(kL)2]1{ Ol (kz/kw)?2(Iw/Iz)+(kL)?2GIt/ (n?EIz)+(C2-zg-C3-z3)?] -(C2-zg-C3-z7)}
MéOoSo¢ uvmoAoyiouou C1,C2,C3 : ECCS 119/Galea SN0O30a-EN-EU Access Steel 2006
G=E/ (2 (1+v))=210000/(2(1+0.30))=80769=8.1x10 4 N/mm?
k -L=13700mm, zg=h/2=340/2=170mm, zj=0mm (EN1993:2002 EE.C.11)
ky=1.0, kz=1.0, kw=1.0, Cl1=1.127, C2=0.454, C3=0.000
Mcr=[10 ©11.127x[n?x2.1x10 5x96.900x10 ©/137002]
x{ [(1.0/1.0)2x(2453.6x10 9/96.900x10 )
+137002x8.1x10 “x2.572x10 ®/(n?x2.1x10 °x96.900x10 )
+(0.454x170) 2] O'5—(0.454X17O) }= 479.5 kNm

A, 1lt=0(Wpl,y fy/Mcr)= O{[10 ®1x2408.0x10 3x275/479.5}=1.175 (EC3 E£.6.56)
h/b=340/300=1.13<=2.00 xopmUAn AuyLouoU: b
OUVTEAEOTAG aTeAeLldV: o,1t=0.34, B=0.75, x,1t=0.594 (I.6.3, MI.6.5, ¥x.6.4)

®,1t=0.5[1+a, 1t ( A,lt-Xx,lto)+B A,1t2]=0.5x[1+0.34x(1.175-0.40)+0.75x1.1752]=1.150
X,1t=1/1®,1t+ O(®,1t?-p A,1t2)]=1/[1.150+ (O(1.1502-0.75x1.1502)]1=0.594

Me LwT LKOC OUVTEAECTAHC X,1t=1/[®,1t+ O(®,1t?-p X,ltz)], X,1t<=1.0, 1/ X,ltz, X,1t=0.594 (E€.6.57)
X, 1t,mod=y,1t/f, x,lt,mod<=1, ¥x,lt,mod<=1/ X, 1t2=1/1.1752=0.72 (EC3 §6.3.2.3(2),E£.6.58
Kc=0.94 (EC3 IILv.6.6)

£=1-0.5(1-ke) [1-2.0( A,1t-0.8)2]=1-0.5x(1-0.940) [1-2.0x(1.175-0.8)2]1=0.978, £<=1.0
X,1lt,mod=x,1t/£f=0.594/0.978=0.607, x,lt,mod<=1.0, x,lt,mod<=0.72, x,1lt,mod=0.607

Mb, rd=y, 1t ‘Wpl,y -fy/yMl= 0.607x[10  ©1x2408.0x10 3x275/1.00=401.96kNm (EC3 E£.6.55)
My,ed= 287.83 kNm < 401.96 kNm =Mb,rd, EAegyxog LroavomolLelTal
My, ed/Mb, rd= 287.83/401.96= 0.716<1

STEELexpress
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Project A

1. AOKOz-007

Aokol yevikd&, AokdG &vog avoiypatog

( EC3 EN1993-1-1:

EAeUOepo Gvolypa

2005, +NA-ELOT:2010)

Sordv matdpatog¢ L=6.500 m, AppLépeiotn SokdG

ZUVONKEC MAEUPLKOV OUYKPATHOEWV: IIAEUPLKA Bf) OUYKPATOUHEVY

gk=2.55 kN/m
gk=0.00 kN/m

1.1. Kavoviopoli

EN1990:2002, Eupwk®ddixkag 0 B&oelg oxedlacuoU

EN1991-1-1:2002,
EN1993-1-1:2005,
EN1993-1-3:2005,
EN1993-1-5:2006,

1.2. YALr&

X&AvBag: S 275

Eupwk®dLkag 1-1 ApdoeLc

Eupwk®dLrag 3 1-1 Ixedloopdc KATAOKeUOVY amd YAAUPBQ
Eupwk®dLrag 3 1-3 MEéAn kol QUAAx YUuxpnc élaong
Eupwx®dirag 3 1-5 Aoplxk& octolxela amd snilmedao eAdopaTo

(EN1993-1-1, §3.2)

t<= 40 mm, Avioxn diappohc fy= 275 N/mm?, Avtoxy aotoxloag fu= 430 N/mm?

40mm<t<= 80 mm, Avtoxh dlappong fy= 255 N/mm?, Avtoxn aoctox(lac fu= 410 N/mm?

Métpo gAootLlkéTnTac E=210000 N/mm?, Adyog Poisson v=0.30, IMukvéinta

Zuvt. pévipng kKol petapAntig dpdong
vG= 1.35, y0= 1.50

Enipépoug oUVTEAEOTEC AOPAAEiag ym
yMO= 1.00, yMl= 1.00, yM2= 1.25

1.3. ¢optio

doptio eni dokoU

Mévipo eoptio
IdL0 B&poc dokoU
Mév Lpo eoptio
MeTtoBAntS @optio

Gkl= 2.55 kN/m
Gk2= 0.41 kN/m
Gk =Gkl1+Gk2= 2.96 kN/m
Qk 0.00kN/m

o= 7850 Kg/m?

(EN1990, Hap&ptnuo Al)

(EN1993-1-1, §6.1)

(EN1991-1-1 )
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1.4. Tipég oxediLaopoy dpdoewv, ZuvdLaocpoi @QOopTiwv

OplLaxk) kat&otoon actoxioag, Iuvdiaocpol goptiwv (EN1990 §6.4.3.2, N.AL.2A, II.A1.2B)
VG 'Gk+yQ ‘Qk = 1.35x%2.96+1.50x0.00 = 4.00kN/m, gl?/8=21.10kNm

doptia oxediaopol, Oplaxkn katd&otoon actoxloag

Myed= 4.00x6.5002/8= 21.10 kNm, Vzed= 4.00x6.500/2= 12.99 kN

OplLak) xkat&otoon Aettoupylkdéintag (SLS), Suvdioopol goptiav (EN1990 §6.5.3, I.Al.4)
Gk+Qk = 2.96+0.00= 2.96kN/m

Poptio oxediaopoly, Oplaxkl kat&otoon AeltoupylkdéIntoag (SLS)

Myed= 2.96x6.5002/8= 15.63 kNm, Vzed= 2.96x6.500/2= 9.62 kN

1.5. XapaktnptotLRK& XoAUBSLvng diLatopfc

Avtatopy HE 200 A-S 275

— 200

ALaoTdOELG S LATOPACG EE N \\ T
Yyoc dLATORNG h= 190.00 mm 18.0
IA&TOC dLATOUNC b= 200.00 mm HE 200 A,L 6 50
Yyog xopuoU hw= 170.00 mm ]
Yyog euBUypoupou tphiuato¢ koppou dw= 134.00 mm o TTUTTTTTTTOpTTTTTTTTTR y EE
I&xog ropuoU tw= 6.50 mm
&xog mEAPIATOC tf= 10.00 mm
AXT (VO CUVAPUOYHG r= 18.00 mm E\»
M6 ot =  42.30 Kg/m ' ' 1L

XOPAKTNPLOT LKA dLATOPQV

EpBoadov A= 5383 mm 2
Porr adpave lag Iy=36.920x10 6 mm? I1z=13.360x10 © mm* T
EAaoT LK pomp avIiotaong Wy=388.60x10 8 mm3 Wz=134.00x10 3 mm?3
NAcoT Lk pomf aviiotaong Wpy=429.50x10 3 mm3 Wpz=203.80x10 3 mm3
AxTlva adpavelac iy= 82.8 mm iz= 49.8 mm h
Entedve Lo dL&TUnoNg Avz= 1808 mm 2 Avy= 4000 mm 2
Stabepd otpéUncg It= 0.210x10 6 mm* ip= 97 mm
Ponny aviiotaong oe otpéyn Wt=20.985x10 3 mm3 EX
Stabepd oTpéRAwong Iw=108.00x10 9 mm©
1.6. OpLakl] KATAoTAON A€LTOUPYLROTNTAC (SLS) (EN1993-1-1, §7)
Bélog xkéauiyng doxkoU
doptio G+Q: w=5x 2.96x6500 */(384x2.1x10 %x36.920x10 %)= 8.87mm = L/733<L/200
1.7. Katataln xoaAuBdivne diatopfc, Kapyn My (EN1993-1-1, §5.5)
Koppuée =, v
c=190.0-2%x10.0-2x18.0=134.0 mm, t=6.5 mm, c/t=134.0/6.5=20.62 *
S 275 , t= 6.5<= 40 mm, fy=275 N/mm?, e=(235/275) 05_0. 92 _ ¢
c/t=20.62<=72e=72%x0.92=66.24 L;;;

O kopudc eival katnyoplo 1 (EN1993-1-1, Miv.5.2)

DéApa

c=200.0/2-6.5/2-18.0=78.8 mm, t=10.0 mm, c/t=78.8/10.0=7.88

S 275 , t=10.0<= 40 mm, fy=275 N/mm?, e=(235/275) 05-0.92
c/t=7.88<=9¢=9x0.92=8.28 ]

To méApa elval xatnyopioa 1 (EN1993-1-1, MHiv.5.2)

Katatafn oAikfg diatopf¢ eivat katnyopia 1, Kapyn My,ed
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1.8. Avtoxf Siatopfic, Airatopn SoxkoU (EN1993-1-1, §6.2)

OpLokf Katdotaon actoxiac, EAeyxo¢ oe Rapyn y-y (EN1993-1-1, §6.2.5)
My.ed= 21.10 kNm

Koot LK avioxn Mply, rd=Wply -fy/yMO=[10 @]x429.50x10 3%275/1.00= 118.11kNm

My,ed= 21.10 kNm < 118.11 kNm =My, rd=Mply,rd, EXAeyxog LxovomolLelTol

My,ed/My,rd= 21.10/118.11= 0.179<1

Op Lok Katdotaon actoxiac, EAeyxog oeg didtpnon z (EN1993-1-1, §6.2.6)
Vz.ed= 12.99 kN

Av=A-2b ‘tf+ (tw+2r) t£=5383-2x200.0%x10.0+(6.5+2x18.0)x10.0=1808mm? (EC3 §6.2.6.3)
Av= 1808mm? > n-hw-tw= 1.00x(190.0-2x10.0)x6.5=1.00%x170.0x6.5= 1105mm?

MACT LKA dLaTunNT LKA ovioxh Vpl, z,rd= Av (fy/ O3) /yMO= [10 31%1808x(275/1.73) /1.00= 287.06kN

Vz,ed= 12.99 kN < 287.06 kN =Vz,rd=Vpl,z,rd, EAeyxog LKavomolLelTol
Vz,ed/Vz,rd= 12.99/287.06= 0.045<1

hw/tw=(190.0-2x10.0) /6.5=170.0/6.5=26.15<=72x0.92/1.00=72¢/n=66.24 (n=1.00)

S 275 , t= 6.5<= 40 mm, fy=275 N/mm?, &=(235/275) 05-0.92

Aev amoaltel{tal éAeyxoC 1ng aviilotaong AuylLopoU oeg Tépvouod (EC3 §6.2.6.6)
Op Lok Kat&otaon ooctoxiog, Kapyn kot diatpnon (EN1993-1-1, §6.2.8
Vz,ed=6.49kN, My,ed=15.83kNm , Z1n 6éon x=1.625m

Vz,ed=6.49=kN <= Vplz,rd/2=287.06/2=143.53kN (EC3 §6.2.8(2))

Enidpoon dL&tunong o ovioxn) KAPYNG HopoRAémeTol

1.9. NAevpitxdc AuyiLopdg, (ULS) (EN1993-1-1, §6.3.2)
My,ed=21.10 kN, L=6.500m, Lcr,y=6.500m, Lcr,z=6.500m, Lcr,l1t=6.500m

EAOT LK kKplolun poml) MAE€UPLKOU AUYLOPOU (EC3 §6.3.2.2.2, EN1993:2002 Tap&ptnua C)
Timoshenko,S.P, Gere,J.M, Theory of elastic stability, McGraw-Hill, 1961
Mcr=Cl - [m?EIz/(kL)2]1{ Ol (kz/kw)?2(Iw/Iz)+(kL)?2GIt/ (n?EIz)+(C2-zg-C3-z3)?] -(C2-zg-C3-z7)}
MéOoSo¢ uvmoAoyiouou C1,C2,C3 : ECCS 119/Galea SN0O30a-EN-EU Access Steel 2006
G=E/ (2 (1+v))=210000/(2(1+0.30))=80769=8.1x10 4 N/mm?
k -L=6500mm, zg=h/2=190/2=95mm, zj=0mm (EN1993:2002 EE.C.11)
ky=1.0, kz=1.0, kw=1.0, Cl1=1.127, C2=0.454, C3=0.000
Mcr=[10 ©11.127x[n?x2.1x10 5x13.360x10 ©/65002]
x{ [(1.0/1.0)2x(108.00x10 9/13.360x10 )
+65002x8.1x10 *x0.210x10 ®/ (n2x2.1x10 %x13.360x10 ©)
+(0.454x95) 2] 95-(0.454x95) }= 107.9 kNm

A, 1lt=0Wpl,y fy/Mcr)= O{[10 ®1x429.50x10 3x275/107.9}=1.046 (EC3 E£.6.56)
h/b=190/200=0.95<=2.00 xopmUAn AuyLouoU: b
OUVTEAEOTAG aTeAeLldV: o,1t=0.34, B=0.75, x,1t=0.671 (I.6.3, MI.6.5, ¥x.6.4)

®,1t=0.5[1+a, 1t ( A,lt-Xx,lto)+B A,1t2]=0.5x[1+0.34x(1.046-0.40)+0.75x1.0462]=1.020
X,1t=1/[®,1t+ O(®,1t2-p A,1t?)]=1/[1.020+ (O(1.0202-0.75x1.020%)]=0.671

Me loTLKOC OUvTeAeoTAC X, 1t=1/[®,1t+ O(®,1t2-p A,1t?)], x,1lt<=1.0, 1/ XA,lt?, x,1t=0.671 (EE.6.57)
¥, 1lt,mod=x,1t/f, x,1lt,mod<=1, x,lt,mod<=1/ X, 1t?=1/1.0462=0.91 (EC3 §6.3.2.3(2),E£.6.58
Kc=0.94 (EC3 IILv.6.6)

£=1-0.5(1-ke) [1-2.0( A,1t-0.8)2]=1-0.5x(1-0.940) [1-2.0x(1.046-0.8)2]1=0.974, £<=1.0
X,1lt,mod=x,1t/£f=0.671/0.974=0.689, x,lt,mod<=1.0, x,lt,mod<=0.91, x,1lt,mod=0.689

Mb, rd=x, 1t ‘Wpl,y -fy/yMl= 0.689x[10 61%429.50x10 %x275/1.00=81.38kNm (EC3 E£.6.55)
My,ed= 21.10 kNm < 81.38 kNm =Mb,rd, Eleyxog LxovomolLe{ToL
My, ed/Mb, rd= 21.10/81.38= 0.259<1

STEELexpress
software by RUNET (c)
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Fastening point:

Specifier's comments:

1 Input data

Anchor type and diameter:

Return period (service life in years):

ltem number:

Effective embedment depth:
Material:

Evaluation Service Report:
Issued | Valid:

Proof:

Stand-off installation:
Anchor plateR :

Profile:

Base material:

Installation:

Reinforcement:

HIT-RE 500 V4 + AM (8.8) M20
50

407500 AM 8.8 M20x1000 (element) / 2287552
HIT-RE 500 V4 (adhesive)

hef,act =250.0 mm (hef,limit =- mm)

8.8

Hilti Technical Data

-1-

Design Method EN 1992-4, Chemical

e, = 0.0 mm (no stand-off); t = 12.0 mm

I, x I, x t=400.0 mm x 500.0 mm x 12.0 mm; (Recommended plate thickness: not calculated)
IPB/HEB, IPB 340/ HE 340 B; (L x W x T x FT) = 340.0 mm x 300.0 mm x 12.0 mm x 21.5 mm

cracked concrete, C16/20, f_ ,, = 16.00 N/mm?; h = 300.0 mm, Temp. short/long: 0/0 °C, User-defined

partial material safety factor y, = 1.500
hammer drilled hole, Installation condition: Dry

reinforcement spacing < 150 mm (any &) or < 100 mm (& <= 10 mm)

with longitudinal edge reinforcement d >= 12.0 [mm] + close mesh (stirrups, hangers) s <= 100.0

[mm]

R _ The anchor calculation is based on a rigid anchor plate assumption.

Geometry [mm] & Loading [kN, kNm]

‘ ‘Design loads
—

Sustained loads

!
1

X

Input data and results must be checked for conformity with the existing conditions and for plausibility!
PROFIS Engineering ( ¢ ) 2003-2022 Hilti AG, FL-9494 Schaan Hilti is a registered Trademark of Hilti AG, Schaan
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Fastening point:
1.1 Load combination
Case Description Forces [kN] / Moments [kNm] Seismic Fire  Max. Util. Anchor [%]
1 Combination 1 N =0.000; V, = 85.000; V, = 0.000; no no 82
M, = 0.000; M, = 25.000; M, = 0.000;
Ngys = 0.000; M, s = 0.000; M, g, = 0.000;
2 Load case/Resulting anchor forces y
Anchor reactions [kN]
Tension force: (+Tension, -Compression) OS O4
Anchor Tension force Shear force Shear force x ~ Shear force y
1 42.771 21.250 21.250 0.000
2 6.886 21.250 21.250 0.000 (o L (WK
3 42.771 21.250 21.250 0.000 Tension Compregsion
4 6.886 21.250 21.250 0.000
o1 02

max. concrete compressive strain: 0.21 [%o]
max. concrete compressive stress: 6.45 [N/mmz]
resulting tension force in (x/y)=(-72.3/0.0): 99.315 [kN]
resulting compression force in (x/y)=(179.5/0.0): 99.315 [kN]

Anchor forces are calculated based on the assumption of a rigid anchor plate.

Input data and results must be checked for conformity with the existing conditions and for plausibility!
PROFIS Engineering ( ¢ ) 2003-2022 Hilti AG, FL-9494 Schaan Hilti is a registered Trademark of Hilti AG, Schaan




=T

Hilti PROFIS Engineering 3.0.78

www.hilti.gr

Company: Page: 3
Address: Specifier:

Phone | Fax: | E-Mail:
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Fastening point:

3 Tension load ((EN 1992-4, Section 7.2.1))

Load [kN] Capacity [kN] Utilization By [%] Status
Steel Strength* 42.771 130.667 33 OK
Combined pullout-concrete cone failure** 99.315 135.315 74 OK
Concrete Breakout Failure** 99.315 145.077 69 OK
Splitting failure** N/A N/A N/A N/A

* highest loaded anchor **anchor group (anchors in tension)

3.1 Steel Strength

Neg < Nggs = YR“ EN 1992-4, Table 7.1
M,s
Ngys [kN] s Nggs [kN] Ngg [kN]
196.000 1.500 130.667 42.771

Input data and results must be checked for conformity with the existing conditions and for plausibility!
PROFIS Engineering ( ¢ ) 2003-2022 Hilti AG, FL-9494 Schaan Hilti is a registered Trademark of Hilti AG, Schaan
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Design: Concrete - May 31, 2022 Date: 5/31/2022

Fastening point:

3.2 Combined pullout-concrete cone failure

N
Ngy < NRd,p = %E EN 1992-4, Table 7.1
M.p
A
0
NRk,p = NRkyp ’ ;(;LN i gNp ws,Np ’ \Vre,N ' Wec1,Np ' \Uec2,Np EN 1992-4, Eq (713)
p.N
[\ =W g Tre T d - EN 1992-4, Eq. (7.14)
Y sus =1 EN 1992-4, Eq. (7.14a)
SerNp =73-d- \/\V sus ~ YRk < 3- hef EN 1992-4, Eq. (715)
0,5
S
Y gne = Vonp- (q) (v gN -1) >1.00 EN 1992-4, Eq. (7.17)
Vo =n - (Vn 1) ( - EN 1992-4, Eq. (7.18)
[
T Rie or * Fox EN 1992-4, Eq. (7.19)
YV sNp =0.7+03- N <1.00 EN 1992-4, Eq. (7.20)
cr,Np
v ec1,Np = % < 1.00 EN 1992-4, Eq. (721)
1 + ( c1,N)
Scr,Np
V ec2.Np = % <1.00 EN 1992-4, Eq. (7.21)
1+ ( c2 N)
Scr,Np
A [mm?] A\ [mm?] N/mm? £ INfmm?
p.N p.N T Rk,ucr,20 [ mm ] cr Np [mm] cr ,Np [mm] mln [mm] c.oyl [N mm ]
614,656 341,056 16.00 584.0 292.0 L 16.00
0
v TR INMM?] ks T g IN/MM’] Y gnp Yonp
0.894 8.94 7.700 7.75 1.000 1.000
ec1,N [mm] v ec1,Np ecz,N [mm] v ec2,Np Ws,Np Wre,Np
72.3 0.802 0.0 1.000 1.000 1.000
0
Vosus Ysus Vsus
0.880 0.000 1.000
0
NRk'p [kN] NRk,p [kN] TM,p NRd,p [kN] Ngqy [KN]
140.496 202.972 1.500 135.315 99.315

Group anchor ID
1-4

Input data and results must be checked for conformity with the existing conditions and for plausibility!
PROFIS Engineering ( ¢ ) 2003-2022 Hilti AG, FL-9494 Schaan Hilti is a registered Trademark of Hilti AG, Schaan
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3.3 Concrete Breakout Failure

pd

Neg < Ngyo = =288 EN 1992-4, Table 7.1
’ YM,(:
0
Nrie = Ny * %N TWsN  VieN  VectN " VecaN " VYMN EN 1992-4, Eq. (7.1)
'c,N
Nixeo =k, - Vg - hi? EN 1992-4, Eq. (7.2)
Aly =S Sarn EN 1992-4, Eq. (7.3)
Von =07+0.3" CN <1.00 EN 1992-4, Eq. (7.4)
cr,
Y ecin = # <1.00 EN 1992-4, Eq. (7.6)
)
Scr,N
Y eeon = # <1.00 EN 1992-4, Eq. (7.6)
)
S(:r,N
Y un =20-—>— >1.00 EN 1992-4, Eq. (7.7)
: 15 hy
2. 0 2 2.
Ay [mm’] Agn [mm’] Cgry [MmM] Sern [MM] f oy INFMM’]
902,500 562,500 375.0 750.0 16.00
ec1 N [mm] v ec1,N ecZ,N [mm] v ec2,N lI]s,N ll’re,N
72.3 0.838 0.0 1.000 1.000 1.000
0
z [mm] Y mn K, Ngy,o [KN] M Ngg,c [kN] Ngg [kN]
251.7 1.329 7.700 121.748 1.500 145.077 99.315

Group anchor ID
1-4

Input data and results must be checked for conformity with the existing conditions and for plausibility!
PROFIS Engineering ( ¢ ) 2003-2022 Hilti AG, FL-9494 Schaan Hilti is a registered Trademark of Hilti AG, Schaan
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Fastening point:
4 Shear load ((EN 1992-4, Section 7.2.2))
Load [kN] Capacity [kN] Utilization By [%] Status
Steel Strength (without lever arm)* 21.250 78.400 28 OK
Steel failure (with lever arm)* N/A N/A N/A N/A
Pryout Strength** 85.000 260.450 33 OK
Concrete edge failure in direction ** N/A N/A N/A N/A
* highest loaded anchor **anchor group (relevant anchors)
4.1 Steel Strength (without lever arm)
Vey < Vg, = Rhs EN 1992-4, T
Ed < VRas = 7 -4, Table 7.2
M,s
Veks =k - ng,s EN 1992-4, Eq. (7.35)
0
VRis [KN] k; Vris [KN] Tms Vras [KN] Vg4 [kN]
98.000 1.000 98.000 1.250 78.400 21.250
4.2 Pryout Strength (Concrete Breakout Strength controls)
V V = Vekep EN 1992-4, Table 7.2
Ed < Rd,cp_yM -4, lable 7.
C,p
VRkep = kg - min {Ng o Nrip} EN 1992-4, Eq. (7.39c)
0
Nk = Nie %N "Wsn T VrieN " Vet N Vecan " Wun EN 1992-4, Eq. (7.1)
'c,N
NRo =k, - \fy - e EN 1992-4, Eq. (7.2)
Ay =Son Son EN 1992-4, Eq. (7.3)
VN =0.7+0.3 =2 <1.00 EN 1992-4, Eq. (7.4)
cr,N
Voot N = ; <1.00 EN 1992-4, Eq. (7.6)
CED)
Scr,N
Voo N = ; <1.00 EN 1992-4, Eq. (7.6)
! 1+ (2 evyz)
Scr,N
LAVEY =1 EN 1992-4, Eq. (7.7)
2 0 2 2
Ay [mm’] Ay [mm’] Cerpy [MM] Seen [MM] kg f ey IN'mm’]
902,500 562,500 375.0 750.0 2.000 16.00
€1y [Mm] VeciN €y [Mmm] WV ec2N YsN YieN YunN
0.0 1.000 0.0 1.000 1.000 1.000 1.000
0
K, Nrc [KN] Mep VRa,ep [KN] Vg [kN]
7.700 121.748 1.500 260.450 85.000

Group anchor ID
1-4

Input data and results must be checked for conformity with the existing conditions and for plausibility!
PROFIS Engineering ( ¢ ) 2003-2022 Hilti AG, FL-9494 Schaan Hilti is a registered Trademark of Hilti AG, Schaan
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5 Combined tension and shear loads (EN 1992-4, Section 7.2.3)

Steel failure
P By a Utilization By [%] Status
0.327 0.271 2.000 19 OK

By +By <1.0

Concrete failure

By By a Utilization By, [%] Status

0.734 0.326 1.500 82 OK

By* By <1.0

6 Displacements (highest loaded anchor)

Short term loading:

Ng = 31.682 [kN] Sy = 0.2017 [mm]

Ve = 15.741 [kN] 3y = 0.6296 [mm]
Sy = 0.6611 [mm]

Long term loading:

Ng = 31.682 [kN] Sy = 0.3227 [mm]

Ve = 15.741[kN] 8, = 0.9444 [mm]
Sy = 0.9981 [mm]

Comments: Tension displacements are valid with half of the required installation torque moment for uncracked concrete! Shear displacements
are valid without friction between the concrete and the anchor plate! The gap due to the drilled hole and clearance hole tolerances are not

included in this calculation!

The acceptable anchor displacements depend on the fastened construction and must be defined by the designer!

Input data and results must be checked for conformity with the existing conditions and for plausibility!
PROFIS Engineering ( ¢ ) 2003-2022 Hilti AG, FL-9494 Schaan Hilti is a registered Trademark of Hilti AG, Schaan




=T

Hilti PROFIS Engineering 3.0.78

www.hilti.gr

Company: Page: 8
Address: Specifier:

Phone | Fax: | E-Mail:

Design: Concrete - May 31, 2022 Date: 5/31/2022

Fastening point:

7 Warnings

» The anchor design methods in PROFIS Engineering require rigid anchor plates per current regulations (AS 5216:2021, ETAG 001/Annex C,
EOTA TRO029 etc.). This means load re-distribution on the anchors due to elastic deformations of the anchor plate are not considered - the
anchor plate is assumed to be sufficiently stiff, in order not to be deformed when subjected to the design loading. PROFIS Engineering
calculates the minimum required anchor plate thickness with CBFEM to limit the stress of the anchor plate based on the assumptions
explained above. The proof if the rigid anchor plate assumption is valid is not carried out by PROFIS Engineering. Input data and results
must be checked for agreement with the existing conditions and for plausibility!

Checking the transfer of loads into the base material is required in accordance with EN 1992-4, Annex Al

» The design is only valid if the clearance hole in the fixture is not larger than the value given in Table 6.1 of EN 1992-4! For larger diameters
of the clearance hole see section 6.2.2 of EN 1992-4!

» The accessory list in this report is for the information of the user only. In any case, the instructions for use provided with the product have to
be followed to ensure a proper installation.

* For the determination of the y ., (concrete edge failure) the minimum concrete cover defined in the design settings is used as the concrete
cover of the edge reinforcement.

+ Characteristic bond resistances depend on short- and long-term temperatures.

Edge reinforcement is not required to avoid splitting failure

» The characteristic bond resistances depend on the return period (service life in years): 50

Fastening meets the design criteria!

Input data and results must be checked for conformity with the existing conditions and for plausibility!
PROFIS Engineering ( ¢ ) 2003-2022 Hilti AG, FL-9494 Schaan Hilti is a registered Trademark of Hilti AG, Schaan
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Fastening point:

8 Installation data

Anchor plate, steel: S 235; E = 210,000.00 N/mm?; f, = 235.00 N/mm? Anchor type and diameter: HIT-RE 500 V4 + AM (8.8)
M20

Profile: IPB/HEB, IPB 340 / HE 340 B; (L x W x T x FT) = 340.0 mm x 300.0 Iltem number: 407500 AM 8.8 M20x1000 (element) /

mm x 12.0 mm x 21.5 mm 2287552 HIT-RE 500 V4 (adhesive)

Hole diameter in the fixture: d; = 22.0 mm Maximum installation torque: 150 Nm

Plate thickness (input): 12.0 mm Hole diameter in the base material: 22.0 mm

Recommended plate thickness: not calculated Hole depth in the base material: 250.0 mm

Drilling method: Hammer drilled Minimum thickness of the base material: 294.0 mm

Cleaning: Compressed air cleaning of the drilled hole according to instructions
for use is required

Hilti AM threaded rod with HIT-RE 500 V4 injection mortar with 250 mm embedment h_ef, M20, Steel galvanized, Hammer drilled installation
per instruction for use

8.1 Recommended accessories

Drilling Cleaning Setting
+ Suitable Rotary Hammer » Compressed air with required » Dispenser including cassette and mixer
* Properly sized drill bit accessories to blow from the bottom of » Torque wrench

the hole

* Proper diameter wire brush

Ay
200.0 200.0
o
o
wn
_ - < o
=
OS O4 &
S
S >
3% X
O1 02 o
o
[Ye]
L - o| W
o
[Ye]
100.0 200.0 100.0
Coordinates Anchor [mm]
Anchor X y Cx C.x c, Ciy
1 -100.0 -100.0 - - - -
2 100.0 -100.0 - - - -
3 -100.0 100.0 - - - -
4 100.0 100.0 - - - -

Input data and results must be checked for conformity with the existing conditions and for plausibility!
PROFIS Engineering ( ¢ ) 2003-2022 Hilti AG, FL-9494 Schaan Hilti is a registered Trademark of Hilti AG, Schaan
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9 Remarks; Your Cooperation Duties

« Any and all information and data contained in the Software concern solely the use of Hilti products and are based on the principles, formulas
and security regulations in accordance with Hilti's technical directions and operating, mounting and assembly instructions, etc., that must be
strictly complied with by the user. All figures contained therein are average figures, and therefore use-specific tests are to be conducted prior
to using the relevant Hilti product. The results of the calculations carried out by means of the Software are based essentially on the data you
put in. Therefore, you bear the sole responsibility for the absence of errors, the completeness and the relevance of the data to be put in by
you. Moreover, you bear sole responsibility for having the results of the calculation checked and cleared by an expert, particularly with
regard to compliance with applicable norms and permits, prior to using them for your specific facility. The Software serves only as an aid to
interpret norms and permits without any guarantee as to the absence of errors, the correctness and the relevance of the results or suitability
for a specific application.

* You must take all necessary and reasonable steps to prevent or limit damage caused by the Software. In particular, you must arrange for
the regular backup of programs and data and, if applicable, carry out the updates of the Software offered by Hilti on a regular basis. If you do
not use the AutoUpdate function of the Software, you must ensure that you are using the current and thus up-to-date version of the Software
in each case by carrying out manual updates via the Hilti Website. Hilti will not be liable for consequences, such as the recovery of lost or
damaged data or programs, arising from a culpable breach of duty by you.

Input data and results must be checked for conformity with the existing conditions and for plausibility!
PROFIS Engineering ( ¢ ) 2003-2022 Hilti AG, FL-9494 Schaan Hilti is a registered Trademark of Hilti AG, Schaan

10



	Sheets and Views
	Model

	1 Input data
	1.1 Load combination

	2 Load case/Resulting anchor forces
	3 Tension load
	3.1 Steel Strength
	3.2 Combined pullout-concrete cone failure
	3.3 Concrete Breakout Failure

	4 Shear load
	4.1 Steel Strength
	4.2 Pryout Strength

	5 Combined tension and shear loads
	6 Displacements
	7 Warnings
	8 Installation data
	8.1 Recommended accessories

	9 Remarks; Your Cooperation Duties

