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Specification text:

HIT-RE 500 V3 + HAS-U 5.8 M24
2223882 HAS-U 5.8 M24x450 (element) / 2123403

HIT-RE 500 V3 (&) SAFE-ET

Hilti HAS-U 5.8 threaded rod with HIT-RE

500 V3 injection mortar with 350 mm I -

embedment hef, M24, Steel galvanized,
SAFEset - automatic cleaning installation per
ESR-3814,

hetact = 350.0 mm (Negjimic = - Mm)
5.8

ESR-3814

2025. 1. 1.] 2027. 1. 1.

Proof M 98 KDS 14 20 54:2021 / Chem
AHEQT MK ep = 00 mm (AEHERZ 22) t = 200 mm
W7 =y 0| ECBFEM . ly x Iy x t = 600.0 mm x 600.0 mm x 20.0 mm;
3z H @, g, 250x250; (L x W x T x FT) = 250.0 mm x 250.0 mm x 9.0 mm x 14.0 mm
27 o 232|E, 27MPa, fy = 27 N/mm? h = 600.0 mm, TH7|/&7| 2%: 54/43 °C
Xl AE HL VI & X = Ay
BExEZ QI =AU B, MEh = A no BHE EXHZ EX
Mg BRHED: QIS E, < D13 H

OV 47 A A2 P as T8 RtQ AB(CBFEM)S EC2 Al AtgtL|ch

Geometry [mm] & Loading [kN, kNm]

U3 Clo|Eet 2t HA Z=HD SRSt EFFRHA| 2OIsjoF S Ch
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1.1.1 84 Zat

7 0|2 49 8l [kN] / ZHE [kNm] X Z|Cf WA Utilization [%]
1 ST N = 159.900; V, = 153.900; V, = 0.000; ho 291
M, = 0.000; M, = 0.000; M, = 0.000;
Ngys = 0.000; Mygps = 0.000; My = 0.000;
1.2 81F #lo|A/71H W7o =ESl= E y
W7 =& [kN] 3 4
oIzt e (+ oI, -2%) © ©
%] oI5 et EER ey
1 64.614 38.899 38.895 0.526 RS
2 65.648 38.055 38.055 -0.227
64.627 38.899 38.895 0526 EE
65.650 38.055 38.055 0.227
o1 02
Resulting tension force in (x/y)=(2.0/0.0): 260.538 [kN]
Resulting compression force in (x/y)=(14.4/-0.0): 161.956 [kN]
A e P4 7|8 QERAHCBFEME ELE AAEHLC
1.3 Q& stF
315 Ny, [kN] M5 ® N, [kN] Utilization By = No/® N,  AMEH
PApN 2 i 65.650 114.725 58 oK
HAL L 260.538 289.178 91 oK
R o oFF R4 der s eis s gig s gig s 81s
Concrete Breakout Failure** 260.538 183.558 142 HYSHK| (S
AT 45 2H A U IR@FAS wE W)
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13120 Z=

Nga = ESR value
¢ Ny >Ny,

ZHZ ICC-ES ESR-3814
KDS 14 20 54:2021 Table 4.2-1

o 7H 4
AseN [mmz] futa [N/mmz]
353 500.00
H At
Nsa [kN]
176.500
Zat
Nsa [kN] (I)steel ¢ Nsa [kN] Nua [kN]
176.500 0.650 114.725 65.650

132 2% Z&

_ (Ana
Nag N ANaO
® Ny > Ny,

Ana see KDS 14
Anao = (2 CNa)2

CNa

10 d, -\/%

) v ec1,Na WecZ,Na ‘Ved,Na ‘ch,Na Nba

20 54:2021, section 4.3.5(1)

T
uncr

1
\Vec,Na = (1 +e_N) <10
CNa

Vegna = 0.7 + 03

() <10

Veona = MAX(—Ca’mi”, Ci) <10

Cac

CEC

KDS 14 20 54:2021 Eq. (4.3-19)

KDS 14 20 54:2021 Table 4.2-1

KDS 14 20 54:2021 Eq. (4.3-20)
KDS 14 20 54:2021 Eq. (4.3-21)

KDS 14 20 54:2021 Eq. (4.3-23)

KDS 14 20 54:2021 Eq. (4.3-25)

KDS 14 20 54:2021 Eq. (4.3-27)

Npa =h,.T ke - T - dy - het KDS 14 20 54:2021 Eq. (4.3-22)
o744
T k,cuncr [N/mmz] da [mm] hef [mm] Camin [mm] aoverhead T k.c [N/mmz]
15.44 24.0 350.0 200.0 1.000 9.09
ecn [mm] ey [mm] Cac [mm] M,
2.0 0.0 821.6 1.000
A4k
Cna [mm] Ay [mm?] Az [mm?°] YV eana
342.1 997,111 468,031 0.875
v ecl,Na WecZ,Na \ch,Na Nba [kN]
0.994 1.000 1.000 239.930
ZAqt
Nag [kN] ? bond 9 Nag [kN] Nua [kN]
444.890 0.650 289.178 260.538

U3 Clo|Eet 2t HA Z=HD SRSt EFFRHA| 2OIsjoF S Ch
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1.3.3 Concrete Breakout Failure

A
Ncbg = (Al\,l\‘cco) Wec,N Wed,N \Vc,N ch,N Np
d) Ncbg = Nua

Anc see KDS 14 20 54:2021, section 4.3.2(1)
Avo =9 hg

KDS 14 20 54:2021 Eq. (4.3-3)
KDS 14 20 54:2021 Table 4.2-1

KDS 14 20 54:2021 Eq. (4.3-4)

1
Ven = (1 2 eN) <10 KDS 14 20 54:2021 Eq. (43-7)
3 hes
Ven =07 +03 ( A\ <10 KDS 14 20 54:2021 Eq. (4.3-9)
1.5het
Camm 1. Sh
VN = MAX( ) <10 KDS 14 20 54:2021 Eq. (4.3-11)
ac
Ny =k *, \/fck hif KDS 14 20 54:2021 Eq. (4.3-5)
o 71 4=
het [mm] eqan [mm] e [mm] Camin [MM] VN
350.0 2.0 0.0 200.0 1.000
Cac [mm] ke A, fo IN/mm’]
8216 7.1 1.000 27.00
A
Ay [mm?’] Anco [mm?] Yeain Vean Yedn Y oon N, [kN]
1,588,750 1,102,500 0.996 1.000 0.814 1.000 241.570
At
Ncbq [kN] ¢concrete ¢ Ncbq [kN] Nua [kN]
282396 0.650 183.558 260.538

U3 Clo|Eet 2t HA Z=HD SRSt EFFRHA| 2OIsjoF S Ch
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™ KA

1.4 ME 35

815 V,, [kN] M5 ® v, [kN] Utilization By = v./? v, ALEf

2 B 38.899 63.600 62 oK

O 2 2 ALE)* sig S S RS e=r S EE = i gls

Z2H0|OtR ZE(2AEE oty = 153.900 396.848 39 oK

K| Ofy*+

Concrete edge failure in direction y+** 153.902 74.650 207 HYSHR| %3

A olE 28 AH WA DFEE AFH)

When the input edge distance is set to "infinity", edge breakout verification is not performed in that direction

141 ZX Z=

Vsa = ESR value
¢ Vsteel = Vua

XFZ ICC-ES ESR-3814
KDS 14 20 54:2021 Table 4.2-1

o 7H 4
AseV [mmZ] futa [N/mmz]
353 500.00
H At
Vsa [KN]
106.000
At
Vsa [kN] ¢stee| ¢ Vsa [kN] Vua [kN]
106.000 0.600 63.600 38.899

U3 Clo|Eet 2t HA Z=HD SRSt EFFRHA| 2OIsjoF S Ch
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1.4.2 Z2}0[0}2 Z (232 E Tha| Z = H0])

A
chg = kcp [ A,\’]\lcco) wec,N \Ved,N \Uc,N ch,N Nb]

 Vepg 2 Vi
Anc see KDS 14 20 54:2021, section 4.3.2(1)

Avo =9 hi

KDS 14 20 54:2021 Eq. (4.4-14)
KDS 14 20 54:2021 Table 4.2-1

KDS 14 20 54:2021 Eq. (4.3-4)

1
Ven = (1 e e’N) <10 KDS 14 20 54:2021 Eq. (43-7)
3 hef
Vegn =07 +03 CS—”;] <10 KDS 14 20 54:2021 Eq. (4.3-9)
. ef
Camin 1-5hef
Voon = MAX(2DR —) <10 KDS 14 20 54:2021 Eq. (4.3-11)
Cac Cac
Ny =ke M, Vg h}P KDS 14 20 54:2021 Eq. (4.3-5)
P
kep he [mm] ey [mm] ecn [mm] Camin [Mm]
350.0 0.0 0.0 200.0
Yen Cac [Mm] ke A, £ [IN/mm?]
1.000 821.6 7.1 1.000 27.00
H Ak
ANc [mmZ] ANc0 [mmZ] Wec‘l,N \UECZ,N \Ued,N ch,N Nb [kN]
1,588,750 1,102,500 1.000 1.000 0814 1.000 241,570
Zat
Vipg [kN] ® concrete O Vg [kN] Via [KN]
566.926 0.700 396.848 153.900

U3 Clo|Eet 2t HA Z=HD SRSt EFFRHA| 2OIsjoF S Ch
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1.4.3 Concrete edge failure in direction y+

A
Vg = AV‘) Vev Yeav Yev Yay ¥ paately Vo KDS 14 20 54:2021 Eq. (4.4-4)
V0.
O Vg 2 Vi, KDS 14 20 54:2021 Table 4.2-1
Av.  see KDS 14 20 54:2021, section 4.4.2(1)
Avo =45 ¢ KDS 14 20 54:2021 Eq. (4.4-5)
1
Veyv = ( - zi) <10 KDS 14 20 54:2021 Eq. (4.4-9)
3Ca1
Ca2
Ve =07+ o.s( ) <10 KDS 14 20 54:2021 Eq. (4.4-11)
- 1.5Ca1
15
Yoy o= \/% >10 KDS 14 20 54:2021 Eq. (4.4-12)
a —
Vi =37 M, Vg clf KDS 14 20 54:2021 Eq. (4.4-7)
o 74 3=
Ca1 [mm] Cap [Mmm] ey [mm] Vv ha [mm]
200.0 - 0.5 1.000 600.0
le [mm] A, d, [mm] fa [N/mm’] Y parallely
192.0 1.000 240 27.00 1.000
Hat
Ayc [mm?] Aveo [mm?] Yoy Veqy Yy Vy [kN]
330,000 180,000 0.998 1.000 1.000 54.379
At
Vcbq [kN] q)concrete ¢ Vcbq [kN] Vua [kN]
99.533 0.750 74.650 153.902

When the input edge distance is set to "infinity", edge breakout verification is not performed in that direction

15 9% Y HEHHS X3

By By g Utilization By [%] ALER
1419 2.062 1.000 291 ETESN

Bav = By + By /12 <=1

U3 Clo|Eet 2t HA Z=HD SRSt EFFRHA| 2OIsjoF S Ch
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1.6 41

The anchor design methods in PROFIS Engineering require rigid anchor plates per current regulations (ETAG 001/Annex C, EOTA
TRO29, 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 base 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!

« The equations presented in this report are based on metric units. When inputs are displayed in imperial units, the user should be
aware that the equations remain in their metric format.

. £7 AR BE 2R 0| D25 F40| A HEYI0| HKH Z20| HEYLICL £ B 0] 22 HEHDO| A BEX|
S, @Y T T200l2 2ot AHH o2 Buers Ro| MBI
. SEA 7 NAHO M2 ZEE HA YHO| FHS WHLCH FA L BK XY ICC-ES B AN MBE AL XIHES
FEL PN

Checking the transfer of loads into the base material is required in accordance with KDS 14 20 54:2021!

« Installation of Hilti adhesive anchor systems shall be performed by personnel trained to install Hilti adhesive anchors. Reference KDS
14 20 54:2021, Section 4.7.1

« The anchor design methods in PROFIS Engineering require rigid anchor plates per current regulations (EN1992-4, AS5216, 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 FEM 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!

U3 Clo|Eet 2t HA Z=HD SRSt EFFRHA| 2OIsjoF S Ch
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1.7 2% Ho[E]

=
o
3
" 3

W7 Q& 3 EA: HIT-RE 500 V3 + HAS-U 5.8 M24
OOl & H3: 2223882 HAS-U 5.8 M24x450 (element) /
2123403 HIT-RE 500 V3 (F%+4l)

£ MX| E3: 200 Nm

23 L 2 &A: 280 mm

23 Lf =2 Z0l: 350.0 mm

2ol E| A FH: 406.0 mm

Hilti HAS-U 5.8 LEARAE 2 E with HIT-RE 500 V3 &4 ZEFZ with 350 mm embedment hef, M24, O} =2 ZAl|, SAFEset - automatic

cleaning installation per ESR-3814

1.7.1 HE M AME|

u

2| M A

E = O o = )é_‘g
- HE3 2H2| 3|0 o AMME|7F EREHX| SELCH o FHME 3 YMT7L e CIAHAM
« MESt 37|9] SAFEset AHE HA .« E3 dX|
(TE-CD / TE-YD)E EZ HIE
. AFZ HAT
Ay
300.0
o
o
[¥p)
=)
O3 ) O4 g
o
S
™ X
= o
1 2 S
¢ =
o
o
[¥a}
\
50.0 500.0 50.0
¢+ +
WA =& [mm]
YA X y Cx Cax Cy Cuy
1 -250.0 -150.0 - - - 500.0
2 250.0 -150.0 - - - 500.0
3 -250.0 150.0 - - - 200.0
4 2500 150.0 - - - 200.0

U3 Clo|Eet 2t HA Z=HD SRSt EFFRHA| 2OIsjoF S Ch
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S| A o|mH:

A EiQH e R XHAIA (1) - 2025. 10. 15.
N X[H:

2 Anchor plate rigidity check

2.1 &/ Glo|E

AH S[0|E: & A Rectangular
I, x 1, x t=600.0 mm x 600.0 mm x 20.0 mm
A4 Anchor Plate Rigidity Check
M=: SHN275; F, = 275.00 N/mm?; ¢, = 5.00%

WH LY X AT HIT-RE 500 V3 + HAS-U 5.8 M24, h; = 350.0 mm

U7 Z4: W= Mo HAEDHSHS He| ZMo|M 2HE ZY S 125t ZEY
SILICH AH 22 55 2 Zato| 2 2 0[X[E2 HHE ZHCHSHA uxE
== QUCH= Aol |KogLch

A Y. KDS 14 31 25:2017 7+ 24 7|8t FEM A8

ABHEQ T MX|: e, =0.0mm (AHERI g{Z); t=20.0 mm

PR 250x250; (Lx W x T x FT) =250.0 mm x 250.0 mm x 9.0 mm x 14.0 mm
MZ: 88275; F, = 275.00 N/mm?; g, = 5.00%
HA x: 0.0 mm
A y: 0.0 mm

2 o 232|E; 27MPa; f,, = 27.00 N/mm?; h = 600.0 mm

8 (84 to 7| E20|E): MEZ fd: a4

M=Z: KS D 7004_Fw=420

mesh 37|: Number of elements on edge: 8
Min. size of element: 10.0 mm
Max. size of element: 50.0 mm

10
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S| A o|mH:

T EfOH = RXEAIA (1) Ly 2025.10. 15.
IESIPNFSE

2.2 47 E0|E BER

Results below are displayed for the decisive load combinations: =%} 1

AAH 2lEH S7I Rigid ¥# E2/|0|E (FEM) Flexible ¥# E2l|0|E (FEM)
AHH 1 39.898 kN 64.614 kN
AHH 2 40.051 kN 65.648 kN
AHH 3 39.898 kN 64.627 kN
HH 4 40.051 kN 65.650 kN

User accepted to consider the selected anchor plate as rigid by his/her engineering judgement. This means the
anchor design guidelines can be applied.

1
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S| A} FIEAERT|SAAR A H[O|X|:

A HA K} QET

Mot | A o|mH:

M. EHOt = RAFAIA (1) o 2025. 10. 15.

NESIPNFSE

2331

* By using the CBFEM calculation functionality of PROFIS Engineering you may act outside the applicable design
codes and your specified anchor plate may not behave rigid. Please, validate the results with a professional
designer and/or structural engineer to ensure suitability and adequacy for your specific jurisdiction and project
requirements.

o 7= HYMO|M HAEDHSHE He| ZMOM 2T E Y S nefsto] ZRAZELICE dFH ZH2 55 22X 2o 2
FES O|K22 HHE ZHEHSHA| WA 2= giCh= 20l |oletL

12
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S| AL QLEIATI|SANREL H|0|X|:
T MA Xt e
o} | A o|mH:
A7- EHQ Lo QXEAIA (1) i 2025. 10. 15.
nESIPNESE
3 41 9
1= =B #cl, utilization AEY
HH =3t 1 291% NOT OK

Fastening does not meet the design criteria!

13
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ZA HAxt: °8z
Rat | mA: 0||:

A ENOH = RRFAIA (1) =t 2025. 10. 15.
IESIPNFSE

4 H|1: g3 o2

. AmE9ojo] Z3E DE Hi 9 GlO|EIE Hili MES| AFBOIH 2210] =Y, ALSXI7 Sk F4Ho} BH= Hiltio] 7|

= XY % &S, 2] % T8 XY Soll t=2E #A], SA S Het RYS EU2 gL nh of7|of ZYE 2E K= B2

TX|0[E22 i Hilti NIFS AFE5H7| Tl §ET AL 2T HIAES ASHOF BL|CE AT EY0E ALE5H0] &S A4t
741}" Jl2xez APQIUP Yot HIO|EE J|Hte = YLCE et @F7 It gle 2, AFEXI7F Y=ot HO|E 9| 2t d

H= =

= - O

= O
S HEI7L ALt 22HE 2elstn AH[SH= Z10] Chet M2 HEHO 2 AL XA ASLITH.
M

of &
ot E1I EEEFE RE 20 ALESIH, £ o{S2[A(0|F0] Chet 2F o, Zuto| Hahy o 2y = EF

LiC
x| = FMetot| ¢fsh 2oty g2l X

o A2Xt= AZEQO|Z QIsH m|s Mol RE XX[E F[ojoF ZL|Ct E3|, =23 H
S C|O|E{Q] M7|XQl A S ntst, SHEEl= AL, HiltiZt MI3sts ATE0{Q] AMH0|EE HI|NMOoZ Esl{of &
LICt AT EQI0Q XI5 YHIO|E 7|52 MESHK| &= B2, Hilti ¥ AIO|EE S| 5 UH0|EE +&stn, X4 HHA
Ol ALEQNE Aot JQ=X| Zelsof TLICH Hiltis AFSXIC| O] f(#tO 2 YHlDt Cf|o|Ef £ A0|Lt T2 IRl 5
Tot 22 Zol| chalf MU XIX| &Lt

goi et MA2 HHOZ AZXI0A ASLICH Kot EF Aol ALESH7| Wl HE 7hstt A& A o7t &4
ZEo= 7
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