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MIDI ALUMINIUM FABRICATOR LTD.

Our ref. MC/41501/858 30" September, 2022
Gammon Construction Company Limited By Email & Hand
22/F Tower 1, The Quayside,

77 Hoi Bun Road,

Kwun Tong, Kowloon.

Attn.: Mr. Matthew Wong

Dear Sir,

Re: Design, Supply and Installation of Curtain Wall, Glass Wall, Aluminium
Window, Aluminium Cladding, Aluminium Louvres and Glass Balustrade
Nominated Sub-Contract at T.K.O.T.L. 70 RP, Phase 11, LOHAS Park, Tseung
Kwan O, N.T.

Submission of Remedial Proposal for Curtain Wall (TS031)

Regarding the captioned project, we would like to submit Remedial Proposal for Curtain
Wall for your review and comment.

Remarks:

1. Attachment1 (RM3)TYP: UseMIG6 x4

2. Attachment2 (RM4) TYP at edge : Use M24 x2
3, Attachment3 (RMS5) Starter: Use M16 x4

If you have any query, please feel free to contact us.

Thank you for your kind attention.

Yours faithfully,

MIDIALU FABRICATOR LTD.
Marco Tam

Director

Encl -40page(s)

cc. Gammon - Mr. Jun Tsui / Mr. Brian Ng (w/e)
Sino - Mr. Terry Wan / M. Andy Chan (w/e) (Email Only)
RLP - Ms. Marina Tong / Ms. Ginny Chau (w/e) (Email Only)
Aecom - Mr. Ryan Ko/ Mr. Cole Li {w/e) (Email Only)

- - Ms. Daisy Lau / Ms. Crystal Wong

Py,
FM/MT/DWAL/BL/AY /vl

AMEFRSUE 1098 £ F| T 3 p A 14 6-8%% 5%; k@j
Units 6-8, 1* Floor, Sunray Industrial Centre, 610 Cha Kwo Ling Road, Kln, frxaan, MR
TEL. (TEa%) : 2348 9211 FAX. (1T : 2772 7666 E-mail Address (TEH) : midi@midilid.com.hk. 150 9001 : 2045

Certificate Na.: CC 1795




Summary of Remedial

Missing or Out of 25 mm toloerance (XYZ)
Rrig Bracket Remark Onngal Detall

Attachment 1 TYP | Efr4&i8 | Mi6x4 | FERERE | (54 +95+170+95+54 M16 c/c)
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RM3- Anchor remedial of missing cast in rods at typical location
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Design wind load Fw = 21.8 KN . Y L
Design dead load Fd = 641 KN f ) f[ .
Ecc. el =10 mm i e R
el = 120 mm a7
RC.Tolerance et = 25 nun .o e
Check 4nos HST3-R M16 Anchor bolts
Case 1 Negative Wind Me = Fd*(e2+et)-Fw¥el
= 0.71 KNm
Compression edge d = 100 mm
Factored tension force of anchor Ft = 2*Fw
= 43.6 KN
Factored shear force of anchor Fs = 2*Fd
= 12.82 KN
Ecc. Moment M = 2*Me
= 14229 KNm

Anchor checking please refer to Hilti Report

RM3-1
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Hilti PROFIS Engineering 3.0.80

www hilti.com.hk

Company: Page: 2
Address: Specifier:

Phone | Fax: | E-Mail:

Design: Concrete - Sep 25, 2022 (1) Date: 29/9/2022

Fastening point:

Specifier's comments:

1 Input data

Anchor type and diameter: HST3 M16 hef2

Return period (service life in years); 50

Item number: 2105858 HST3 M16x145 45/25
Filling set or any suitable annular gap filling soluticn

Effective embedment depth: Pat gt = 85.0 mm (Rggpry = = Mm), h, = 98.0 mm

Material:

Evaluation Service Report: ETA 98/0001

Issued | Valid: 4/5/2021 | -

Proof: Engingering judgement SOFA - based on ETAG testing

Stand-off installation: e, = 0.0 mm (no stand-off); t = 19.0 mm

Anchor plate” ; I, x 1, x t=200.0 mm x 468.0 mm x 19.0 mm; (Recommended plate thickness: not calculated)
Profile: no profile

Base material: cracked concrete, C35/45, f, .., = 45.00 Nimm®; h = 300.0 mm

Installation: hammer drilled hole, Installation condition: Dry

Reinforcement: no reinforcement or reinforcement spacing >= 150 mm {any @} or >= 100 mm (& <= 10 mm}

no longitudinal edge reinforcement

R _The anchor calculation is based on a rigid anchor plate assumption.

Geometry [mm] & Loading [kN, kNm]

Inpul data and results must be checked for conformity with the existing conditions and for plausibility!
PROFIS Enginaering { c) 2003-2022 Hilti AG, FL-9484 Schaan Hilli is a registerad Trademark of Hiti AG, Schaan
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Hilti PROFIS Engineering 3.0.80

www.hilti.com.hk

Company: Page: 3
Address: Specifier:
Phone | Fax: | E-Mail:
Design; Concrete - Sep 25, 2022 (1) Date: 29/9/2022
Fastening point:
1.1 Load combination
Case Descriptian Forces [kN] / Moments [kNm] Seismic Fire  Max, Util. Anchor [%]
1 Combination 1 N = 43.600; V, = 12.820; V, = 0.000; no no 95
M, = 0.000; M, = 1.423; M, = 0.000;
2 Load case/Resulting anchor forces Ay
o4
Anchor reactions [kN]
Tension force: (+Tension, -Compression) 03
Ancher Tension force  Shearforce  Shearforce x  Shear force y

1 14,857 3.205 3.205 0.000 Compression

2 14,657 3.205 3.205 0.000 (o— px

3 14.657 3.205 3.205 0.000 Tension :

4 14.657 3.205 3.205 0.000 02
max, concrele compressive strain: 0.13 [%q]
max, concrele compressive stress: 4.02 [mem"’] 1
resulting tension force in (x/y)=(0.0/0.0): 58,630 [kN] o
resulting compression force in (x/y)=(94.7/0.0): 15.030 {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 condilians and for plausibiliy]
PROFIS Engineering ( © ) 200:3-2022 Hilti AG, FL-9494 Schaan Hitti is a regislerad Trademark of Hilli AG, Schaan
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Hilti PROFIS Engineering 3.0.30

www.hilti.com.hk

Company: Page: 4
Address: Specifier:
Phone | Fax: | E-Mail:
Design: Concrete - Sep 25, 2022 (1) Date: 29/9/2022
Fastening point:
3 Tension load (ETAG, Annex C, Section 5.2.2)
Load [kN] Capacity [kN] Utilization By, [%] Status
Steel Strength* 14,657 54.286 28 OK
Pullout Strength® 14.657 24.150 61 OK
Concrete Breakout Failure** 58.630 65,083 91 CK
Splitting failure** 58.630 93.094 63 OK
* highest loaded anchor **anchor group (anchors in tension)
3.1 Steel Strength
Nris [kN] Tus Nies [KN] Ngq [kN]
76.000 1.400 54.286 14.657
3.2 Pullout Strength
N o [KN] W Trp Nga,p [KN] Ngq [KN]
27.000 1.342 1.500 24.150 14.657
3.3 Concrete Breakout Failure
0 2
Ay I’ Ay Imm’] g (M) 8., [mm]
156,825 65,025 127.5 255.0
€ [MM) Yoectn B [MM] W oecan Ysn Ween
0.0 1.000 0.0 1.000 1.000 1.000
a
ks Ny [KN] Tue Ngg o [KN] Nsg [kN]
7.700 40,479 1.500 65.083 £8.630
Group anchor |ID
14
3.4 Splitting failure
o 2
A, g [mm?] Ay Imm’] Gy p LMY Sgrsp M) ¥ hap
156,825 65,025 1275 255.0 1.500
&y [Mm] Weetn €epn [MM] W acoN Ven Wien k
0.0 1.000 0.0 1.000 1.000 1.000 7.700
i
Ngy. ¢ [kN] Y.sp Npg o [KN] Ngy [kN]
38.600 1.500 93.004 58.630

Group anchor 1D
1-4

Inpul data and results must be checked for conformity with the existing condifiens end for plausibility!
PROFIS Engingering [ ¢ } 2003-2022 Hilti AG, F1.-9494 Schaan Hilli is a registerad Trademark of Hilll AG, Schaan
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Hilti PROFIS Engineering 3.0.80

www.hilti.com.hk

Company: Page: 5
Address: Specifier:
Phone 1 Fax: | E-Mail:
Design: Concrete - Sep 25, 2022 (1) Date: 29/9/2022
Fastening peint:
4 Shear load (ETAG, Annex C, Section 5.2.3)
L.oad [kN] Capagity [kN] Utilization By [%)] Status
Steel Strength (without lever arm)* 3.205 44.240 8 oK
Steel failure (with lever arm)* NIA NIA NIA N/A
Pryout Strength** 12.820 221.934 6 0K
Concrete edge failure in direction x+** 12.820 53.895 24 oK
* highest loaded anchor  **anchor group (relevant anchors)
4.1 Steel Strength (without lever arm)
Vs [KNJ Yrs Vpgs [KN] Vgq [KN]
55.300 1.250 44,240 3.205
4.2 Pryout Strength
A,y fmm?) Aoy Imm’) g ] S [MINNT] k-factor
156,825 65,025 1275 255.0 3.410
B,y [Mm] W ec1N By [mm] Y eozN WYon Yron
0.0 1.000 0.0 1.000 1.000 1,000
0
NRk,c [kN] ‘{M.c,p VRd-SE [kN] VSd [kNI
40.479 1.500 221.934 12.820
Group anchor ID
14
4.3 Concrete edge failure in direction x+
!i [mm] dnom [mm] k1 o B
85.0 16.00 1.700 0.065 0.060
¢, Imm] ¢, [mm) Ay [mm ACD.V [mm?]
450.0 200.0 288,000 180,000
Yoy Yy Yoy €.y [mm] Y ecv Yiow
1.000 1.000 1.000 Q.0 1.000 1.000
0
VRk.c [kN] e VFld.c [kN] Vsu [kN]
50.527 1.500 53.895 12,820

Input data and results must be checked for conformity with the exisling condilions and for plausibilityt

PROFIS Engineering ( ¢ ) 2003-2022 Hilli AG, FL-9494 Schaan Hili is a registared Trademark of Hiltl AG, Schaan
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Hilti PROFIS Engineering 3.0.80

www.hilti.com.hk

Company: Page: 8
Address: Specifier:

Phone | Fax: | E-Mail:

Design: Concrete - Sep 25, 2022 (1} Date: 29/9/2022

Fastening point:

5 Combined tension and shear loads (ETAG, Annex C, Section 5.2.4)

Steel failure
By By a Utllization By, [%] Status
0.901 0.238 1.000 95 OK

(B + By)/1.25 1.0

6 Displacements (highest loaded anchor)

Short term loading:

Ng, = 10.857 kN] 8y = 1.4585 [mm}

Vg, = 2374 kN 3, = 0.3231 [mm]
8, = 1.4938[mm]

Long term loading:

Ng, = 10.857 [kN] By = 1.3774 [mm]

Vex = 2.374 [kN] 3, = 0.4808 [mm]
o = 1.4588{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!

7 Warnings

* The anchor design methods in PROFIS Engineering require rigid anchor plates per current regulations (AS 5216:2021, ETAG 001/Annex C,
EOTA TR029 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 ETAG 001, Annex C(2010)Section 71 The software
considers that the grout is installed under the ancher plate without creating air voids and before application of the loads.

The design is only valid if the clearance hale in the fixture is not larger than the value given in Table 4.1 of ETAG 001, Annex C! For larger
diameters of the clearance hole see Chapter 1.1. of ETAG 001, Annex C!

The accessory listin 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 {o ensure a proper installation.

The design method SOFA assumes that no hole clearance between the anchors and the fixture is present. This can be achieved by filling
the gap with mortar of sufficient compressive strength (e.g. by using the Hilti Filling set) or by other suitable means

* The compliance with current standards (e.g. EN 1993, AS 4100:1998, ete.) is the respansibility of the user
+ An SLS-check is not performed for SOFA and has to be provided by the user!

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

Fastening meets the design criteria!

Inpul data and results must be checked for conformity with the exisling cenditiens and for plausibility!
PROFIS Enginsaring { ¢ ) 2003-2022 Hill AG, FL-9494 Schaan Hilti is a registered Trademark of Hilli AG, Schaan
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Hilti PROFIS Engineering 3.0.80

www.hilti,com.hk

Company: Page: 7
Address: Specifier:

Phone | Fax: | E-Mail:

Design; Concrete - Sep 25, 2022 (1) Date: 29/912022

Fastening point:

8 Installation data

Anchor plate, steel: GB Q390; E = 205,000.00 Nimm?; fu = 335.00 N/mm®
Profile: no profile

Hole diameter in the fixture: d, = 18.0 mm

Plate thickness {input): 1.0 mm

Recommended plate thickness: not calcufated

Drilling method: Hammer drilled

Cleaning: No cleaning of the drilled hole is required

Anchor type and diameter: HST3 M16 hef2

ltem number: 2105859 HST3 M18x145 45/25
Maxirmurn installation torque: 110 Nm

Hole diameter in the base material: 16.0 mm

Haole depth in the base material: 118.0 mm
Minimum thickness of the base material: 140.0 mm

Hilti HST3 stud anchor with 85 mm embedment, M16 hef2, Steel galvanized, installation per ETA 98/0001, with annular gaps filled with Hilti

Filling set or any suitable gap solutions

8.1 Recommended accessories

Dirilling

Cleaning Setting
» Suitable Rotary Hammer = No accessory required + Hilti SIW 6AT-A22 + S| AT-A22
» Properly sized drill bit + Filling set
+ Torque wrench
* Hammer

Ay
100.0 100.0
o
P4 L
]
wil <
[=>] <t
o«
P2 "
<
2 »
- X
2
O S
ol &
n (3]
[=2}
1
> <
~5
(¢
100.0 100.0
Coordinates Anchor [mm]
Anchor x y Cyx Cox G, Cay
1 00 -180.0 150.0 450.0 300.0 ©60.0
2 0.0 -85.0 1500 450.0 3950 5650
3 0.0 85.0 160.0 450.0 5650 395.0
4 0.0 180.0 1500 450.0 660.0 3000

Inpul dala and results must ba chacked for conformity with the exisling condilions and fer plausibility!
PROF)S Enginaering { ¢ ) 2003-2022 Hilti AG, FL-3494 Sch Hilli is a registered Trad

tk of Hilti AG, Schaan
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Hilti PROFIS Engineering 3.0.80

www.hilt.com.hk

Company: Page: 8
Address: Specifier:

Phone | Fax: E-Mail:

Design: Concrete - Sep 25, 2022 (1} Date: 29/9/2022

Fastening point:

9 Drilling and installation

HS5T3 {-R} subject to:

Hammer driing™

R T AT hor e

TE2(-A) - TEID{-A}

i {re AT BT MR M

TEAD -~ TED

Diamond toro ailing”
e

1

CD-20W. DD-EC1

Sating fool”

Selting ool HS-SC

Hallaw &l bit drifing™

S

TE-LD, TE-YD

Selsmic Sel Filing Sal™

Selsmic/Filing Sel M3-M20 (Carben and Stolnlosa Steel Ad) -

Impacl Wrench and Adaptive
Torque Medule

1etque modute S1-AT-A22

“Impact Wrench SIV BAT-A22 and adaptive

*installation methods provided in £

ASRIO00T

P Sabunic aat needed 1 £ 156 2onuiar G2 bebioen Anchor 400 e
i serolar Gap, doubt deakn kst (9pe 1)

Input data and results must be checked for conformity with the exisling condilions ard for plausibility!

PROFIS Engineering { ¢ } 2003-2022 Hilll AG, FL-8494 Schaan Hilli is a registered Trademark of Hiltl AG, Schaan
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Hilti PROFIS Engineering 3.0.80

www.hilti.com.hk

Company: Page: 9
Address: Specifier:

Phone | Fax: | E-Mail;

Design: Concrete - Sep 25, 2022 (1) Date: 29/972022

Fastening point:

10 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 scle responsibilify 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 resuks must be checked for conformity with the exisling conditions and for plausibility!
PROFIS Enginaering { ¢ ) 2003-2022 Hiki AG, FL-9494 Schaan Hilli is a registered Trademark of Hilti AG, Schaan
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RM4 Check Renedial case of edge (missing CA05)
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Check 2nos M24 HST3-R Anchor

Factored tension load on anchor Ft = 2*Fz
= 33.7 KN
Factored shear load on anchor Fs = 2*¥Fy
= 9,92 KN
Factored Moment Ml = 2*¥Mx
= 1.94 KNm
M2 = 2*My
= 1.92 KNm
Factored torsion M2 = 2¥Mz
= (.58 KNm
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Hilti PROFIS Engineering 3.0.80

www.hilti.com.hk

Company:
Address:
Phone | Fax: |

Design: Concrete - Sep 28, 2022

Fastening point:

Page:
Specifier:
E-Mail:
Date:

28/9/2022

Specifier's comments:

1 Input data

Anchor type and diameter:

Return period (service life in years):

{lem number:

Effective embedment depth:
Material:

Evaluation Service Report:
Issued | Valid:

Proof:

Stand-off installation:
Anchor plate” :

Profile:

Base material:
Installation:

Reinforcement:

HST3-R M24 hef2

50

2105801 HST3-R M24x200 -/30
hgr = 125.0 mm, h,, = 143.0 mm
Ad

ETA-98/0001

131712020 | -

nem

Design Method ETAG (No. 001 Annex C/2010)

e, = 0.0 mm (no stand-off); £ = 19.0 mm

I x1, xt= 2500 mm x 300.0 mm x 19.0 mm; (Recommended plate thickness: not calculated)

no profile

cracked concrete, C35/45, f . = 45.00 Nfmm?; h = 300.0 mm

hammer drilled hole, Installation condition: Dry

no reinforcement or reinforcement spacing >= 150 mm {(any @) or >= 100 mm (@ <= 10 mm)

no longitudinal edge reinforcement

® - The anchor calculation is based on a rigid anchor plate assumption.

Geometry [mm] & Loading {kN, kNm)]

Input data and results must be checked for conformity with the existing conditions and for plausibility!

PROFIS Engingering { ¢ ) 2003-2022 Hiltl AG, FL-9494 Schaan Hilli is a registered Trademark of Hilti AG, Schaan
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Hilti PROFIS Engineering 3.0.80

www.hilti.com.hk

Company: Page: 4
Address: Specifier:

Phone | Fax: | E-Mail:

Design: Concrete - Sep 28, 2022 Date: 28/9/2022

Fastening point:

1.1 Load combination

Case Description Forces [kN] / Moments [KNm] Seismic Fire  Max. Util. Anchor [%)]
1 Combination 1 N =33.700; V, = 9.920; V, = 0.000; no no 99
M, =-1.920; M, = 1.240; M, = 0.580;

2 Load case/Resulting anchor forces ¥

Anchor reactions [kN}
Tension force: (+Tenston, -Comprassion}

Anchor Tension force Shear force Shear force x ~ Shear force y Esian
1 28,948 7.482 7.482 0.000
2 21,735 2438 2,438 0.000 @
max. concrete compressive strain: 0.23 [%d] Tension
max, concrete compressive stress: 6.88 INlmmzj
resulting tenslon force in {(x/y)=(0.0/-16.4); 50.684 [kN]

resulting compression force in (x/y)={114.2/64.2): 16.984 [kN]

O1

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

Input data and results must be checked for conformily with the existing congilions and for plausibility!
PROFIS Engineering { ¢ ) 2003-2022 Hilti AG, FL-8494 Schaan Hilti is & registered Trademark of Hiti AG, Schaan
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Fastening point:

3 Tension load (ETAG, Annex C, Section 5.2.2)

' Load [kN] Capacity [kN] Utilization By [%] Status

Steel Strength”* 28,948 100.000 29 OK

Pullout Strength™ 28.948 35.377 81 OK
Concrete Breakout Failure™ 50.684 58.875 87 OK
Splitting failure** 50.684 66.484 77 oK

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

3.1 Steel Strength

N
Nsy < Npgs = YR“ ETAG 001 Annex C, Table 5.2.2.1
M
Ne s [KN] s Nag s [KN] Ngy [kN}
156.000 1.660 100.000 28.948

3.2 Pullout Strength

Ngg < Npgp = 1'1°{—N“"E ETAG 001 Annex C, Table 5.2.2.1

Mp
Npyp [kN] Ve Ymp Nay o (kN] Nasq [kN]
40,000 1.342 1.500 35,777 28.948

tnpul data and results must be checked lor conformity with the exlsling conditons and for plausibility!
PROFIS Engingering ( ¢ ) 2003-2022 Hili AG, FL-8494 Sch Hilli is a regl 1 Trademark of Hilti AG, Schaan
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Page:
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3.3 Congrete Breakout Failure

Mgy < Mg = NYR"-" ETAG 001 Annex C, Table 5.2.2.1
g
Nrie = N " ﬁ%" W Wron * Yaotn * Yocan ETAG 001 Annex C, Eq. (5.2)
'c.N
Nake =Ky - Vigeeuso * Moy ETAG 001 Annex C, Eq. (5.2a)
ALy = Sen S ETAG 001 Annex C, Eq. (5.2b)
Von =07+03" CL <1.00 ETAG 001 Annex C, Eq. (5.2¢)
' cr,N
. =05+ :O—Ba <1.00 ETAG 001 Annex C, Eq. (5.2d)
Y ot = %- <1.00 ETAG 001 Annex C, Eq. {5.2¢)
14 c1N
Seen
Vean 7 % <1.00 ETAG 001 Annex C, Eq. (5.2¢)
142 _Tc2N
SerN
2. a 2.
A,y [mm‘) Ay [mm7] G, [M] Serp (M)
212,812 140,625 187.5 375.0
QN [mm] v ocl,N ecQ,N [mm] v oc2.N q’s.N lpre.N
0.0 1.000 164 0.920 0.940 1,000
0
k, N [kN} e Npa,c (KN} Ngg [kN]
7.200 67.500 1.500 58.875 50.684

Group anchor ID
1,2

Inpul data and results must be checked for conformity with the exisling conditons and for plausibility!

PROFIS Engingaring { ¢ ) 2003-2022 Hilfi AG, FL-9494 Schaan Hilli is a registerad Trademark of Hilll AG, Schaan
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Design: Concrete - Sep 28, 2022 Date; 281912022
Fastening point:
3.4 Splitting failure
N
Ngg < Npggp = ﬁﬂ ETAG 001 Annex C, Table 5.2.2.1
A
0
NRk.sp = NRk,c ' A_SE "y s,N ' wm,N ) wuc‘l.N ' WecZ.N ' wh.sp ETAG 001 Annex C, Eq- (53)
'G.N
N =Ky * Veoeue < N ETAG 001 Annex C, Eq. (5.2a)
A&N = Sersp  Sorsp ETAG 001 Annex C, Eq. {5.2b)
L =0.7+0.3 =2 < 1.00 ETAG 001 Annex G, Eq. (5.2¢)
crsp
LY = % <1.00 ETAG 001 Annex C, Eq. (5.2e)
1+ ( c1.N)
Scr.sp
Yoo = +-e <1.00 ETAG 001 Annex C, Eq. (5.2e)
1+ ( cz.n)
Scr,sp
.
Y hsp = (h_) <1.5 ETAG 001 Annex C, Eq. (5.3a)
mif
1] 2
Ac.N [mmz] AC-N [mm ] Ccr.sn [mm] Scrgg [mm] v h.sp
212,812 140,625 187.5 375.0 1.129
€. [Mm] Y ac1n €eap [MM] W oae2N VYN Yron k,
0.0 1.000 16.4 0.920 0.940 1.000 7.200
o
Neie [kN] Yusp Neasp (kN] Ngy kN]
67.500 1.500 66.484 50.684

Group anchor 1D
1,2

Input data and results must be checked for conformity with the exisling conditions and for pfausibility!
PROFIS Engingering { ¢ } 2003-2022 Hilti AG, FL-8494 Schaan Hilli Is a reglstered Trademark of Hilll AG, Schaan
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Fastening point:

4 Shear load (ETAG, Annex C, Section 5.2.3)

l.oad [kN] Capacity [kN] Utilization By [%] Status

Steel Strength (without lever arm)* 7.482 88.462 g OK

Steel failure (with lever arm)* NIA N/A NIA NIA

Pryout Strength** 9.920 121,994 8 OK

Concrete edge failure in direction x+** 8.920 30.570 33 OK

* highest loaded anchor  **anchor group (relevant anchors}

4.1 Steel Strength {without lever arm)

V
Vg < Vires = Rks ETAG 001 Annex C, Table 5.2,3.1
VRk.s [kN] Tuis VRd,s [kN) VSd [kN]
115.000 1.300 88.462 7.482
4.2 Pryout Strength
Ver.
Vg € VRgep = Y_E ETAG 001 Annex C, Table 5.2.3.4
Mep
Vikep =k Ny ETAG 001 Annex C, Eq. (5.6)
Nre = N;k'c : % Wan Wion * Weetn ™ Yeczn ETAG 001 Annex C, Eq. (5.2)

N
0 _ F— 15
Rk.c =Ky * Vo gabe * ey

N ETAG 001 Annex C, Eq. (5.2a)
Acn =8N Sen ETAG 001 Annex C, Eq. (5.2b)
¥

N =0.7+0.3 = <100 ETAG 001 Annex C, Eq. (5.2}
N
h
Y o =05+ 52 <1.00 ETAG 001 Annex C, Eq. {5.2d)
¥ gein = --—21.-5-*-- < 1.00 ETAG 001 Annex C, Eq. (5.2e)
1 + 1,V
SerN
Vopy S <1.00 ETAG 001 Annex C, Eq. (5.20)
' 1+ 2 Coo v
Sc:r.l\f
Aoy [mm? ALy [mm?] Gy [T S fmm] k-factor
212,812 140,625 187.5 375.0 2,500
€.y [Mm] W ectN €.zy [Mm] Y ae2n Ve Yian
0.0 1.000 585 0.762 0.940 1.000
]
Naye [kN] Twep Viaep KN] Vg [N}
67.500 1.500 121.994 9.820

Group anchoer 1D
1,2

Input data and results must be chacked for conformity with the existing conditions and for plausibility!
PROFIS Enginaering ( ¢ } 2003-2022 Hilli AG, FL-9494 Schaan Hiltlis a registerad Trademark of Hiltl AG, Schaan
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4.3 Concrete edge failure in direction x+

V
VSd 5VRd.c = TRk.c
M6
A
Vake = V;k,c : Ac+.v "Wov Wy Vev Vaey Vv

Al
Vgtk.c =k, - d:om . E? - chk.cuba ’ 01.5
I a5
a =0.1- (-’-)
€
= 0'1 . (Efﬂ)
¢

02

ETAG 001 Annex C, Table 5.2.3.1

ETAG 001 Annex C, Eq. (5.7)
ETAG 001 Annex C, Eq. (5.7a)

ETAG 001 Annex G, Eq. {5.7b)

ETAG 001 Annex C, Eq. {(5.7¢)

ALy =45-¢ ETAG 001 Annex C, Eq. (5.7d)
¥y =07+03 " 56;_» — <1.00 ETAG 001 Annex C, Eq. (5.7¢)
- 1
15-¢\**
v =(25) s100 ETAG 001 Annex C, Eq. (5.76)
:
- : z
¥y (cos “v)z . (sm av) = 1.00 ETAG 001 Annex C, Eq. (5.7g)
25
. = —-2-1-— <1.00 ETAG 001 Annex C, Eq. (5.7h)
) 1+ Bey
3¢
; = Camax _L_ sZmax)
i max( 15'15 3
I; [mm] d o [mm] K, o B
125.0 24.00 1.700 0.079 0.065
¢, fram] ¢, [mm] A,y [rmm?] Aly [mm?]
300.0 200.0 204,000 180,000
Vv Wiy Y €.y (M) W ecw Wiav
0.850 1.000 1.000 58.5 0.837 1.000
0
Ve [KN] Yiac Vg [KN] Vg [kN]
56.877 1.500 30.570 9.920

Inpul dala ard results must be checked for conformity with the exisling conditions and for plausibility
PROFIS Engingering { ¢ } 2003-2022 Hilti AG, FL-9454 Schaan Hiltiis a reglstered Trademark of Hilti AG, Schaan
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Design: Concrete - Sep 28, 2022 Date: 28/9/2022

Fastening point:

5 Combined tension and shear loads (ETAG, Annex C, Section 5.2.4)

Steel failure
By By a Utilization B [%] Status
0.861 0.325 1.500 98 OK

Bx+By <1.0

6 Displacements {(highest loaded anchor)

Short term loading:

Ng, = 21443 [kN] 8y = 0.9029 frmm]

Vg = 5.542[kN) 8, = 0.2431 from)
Sy = 0.9350 [mm]

Long term loading:

Ng, = 21.443[kN] By = 1.8186 [mm]

Vao = 5542 [kN] 8, = 0.3597 [mm)
S = 1.8520 [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 platel 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!

7 Warnings

The anchar design methods in PROFIS Engineering require rigid anchor plates per current regulations (AS 5216:2021, ETAG 001/Annex C,
EOTA TR0O29 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 plausibiity!

Checking the transfer of loads inte the base material is required in accordance with ETAG 001, Annex C(2010)Section 7! The software
conslders that the grout is installed under the anchor plate without creating air veids and before application of the loads.

The design is anly valid if the clearance hole in the fixture is not larger than the value given in Table 4.1 of ETAG 001, Annex C! For larger
diameters of the clearance hole see Chapter 1,1, of ETAG 001, Annex C!

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,

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

Fastening meets the design criterial

Inpul data and results must be checked for conformity with the exisling conditions and for plausibiity!
PROFIS Engingering ( ¢ ) 2003-2022 Hilll AG, FL-9494 Schaan Hilii is a registered Trademark of Kilti AG, Schaan
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28/9/2022

8 Installation data

Anchor plate, steel: GB Q390; E = 205,000.00 N/mm®; f,, = 335.00 N/mm?

Profile: no profile

Hele diameter in the fixture: d; = 26.0 mm
Plate thickness (input): 19.0 mm

Recommended plale thickness: not calculated

Drilling method: Hammer drilled

Cleaning: Manual cleaning of the drilled hole according to instructions for use is

required.

Anchor type and diameter: HST3-R M24 hef2

Item number; 2105901 HST3-R M24x200 -/30
Maximurn installation torque: 300 Nm

Hole diameter in the base material: 24.0 mm

Hole depih in the base malerizl: 151.0 mm
Minimum thickness of the base material: 250.0 mm

Hilti HST3 stud anchor with 143 mm embedment, M24 hef2, Stainless steel, installation per ETA-88/0001

3.1 Recommended accessorles

Drilling Cleaning Setling
» Suitable Rotary Hammer = Manual blow-aut pump » Torque wrench
+ Properly sized drill bit « Hammer
AY
125.0 125.0
<
in
L)
O
<
o
24
g >
[=]
& x
<
o
2
C\ 1
e 2
w
(]
125.0 125.0
Coordinates Anchor [mm)]
Anchor  x ¥ Cax C.y Ciy
1 0.0 <1150 300.0 3000 150.0 5300
2 0.0 115.0 3000 3800 3000

Input data and results must be checked for conformity with the exisling conditions ang for plausibility!
PROFIS Enginaering { ¢ } 2003-2022 Hilli AG, FL-9494 Schaan Hiit is a reglstered Trademark of Hiltl AG, Schaan

11
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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:
lssued | Valid:

Proof:

Stand-off installation:
Anchor plateR :

Profile:

Base material:
Installation:

Reinforcement:

HST3-R M24 hef2

50

2105801 HST3-R M24x200 ~/30
hgr = 125.0 mm, b, = 143.0 mm
Ad

ETA-98/0001

13/7/2020 | -

Design Method ETAG {(No. 001 Annex Cf2010)

&, = 0.0 mm (no stand-off); t= 19.0 mm

I, 1, x t=200,0 mm x 230,0 mm x 19,0 mm; (Recommended plate thickness: not calculaled)

no profile

cracked concrete, C35M5, ., = 45,00 N!mmz; h = 300,0 mm

hammer drilled hole, Installation condition: Dry

no reinforcement or reinforcement spacing >= 150 mm (any &) or >= 100 mm (& <= 10 mm)

no longitudinal edge reinforcement

R - The anchor calculation is based an a rigid anchor plate assumption,

Geometry [mm]} & Loading [kN, kNm]

Input data and resuits must ba checked for conformity with the exisling conditions and for plausibility!

PROFIS Engingering ( ¢ } 2003-2022 Hiltf AG, FL-9494 Schaan Hilii is a registered Trademark of Hilti AG, Schaan

13



e[ ul

Hilti PROFIS Engineering 3.0.80

www.hiltl.com.hk

Company: Page: 14
Address: Specifier:

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

1.1 Load combination

Case Description Forces [kN]/ Moments [¥Nm) Seismic

Fire  Max. Util. Anchor [%]

1 Combination 1 N =33.700; V, = 9.920; V, = 0.000; no
M, =-1.920; M, = 1.940; M, = 0.580;

no 100

2 Load case/Resulting anchor forces

Anchor reactions [kN}
Tenslon force: (+Tension, -Compressicn}

Anchor Tension force  Shearforce  Shearforce x = Shear force y
1 33.034 8.827 8.827 0.000
2 22.642 1.083 1.093 0.000
max. conhcrete compressive strain: 0.37 [l
max, conhcrete comprassive stress: 11.14 [Nlmrn?]
resulting tension force in (x/y)=(0.0/-14.0}: 55.676 [kN]

resulting compression force in {(x/y)=(88.3/51.9): 21.976 [kN]

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

ion

Tension

O1

Input data and results must be checked for conformity with the exisling condiliens and for plausibility?
PROFIS Engineering { ¢ } 2003-2022 Hilti AG, FL-9494 Schaan Hilli is a registered Trademark of Hilll AG, Schaar

14
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3 Tension load (ETAG, Annex C, Section 5.2.2)

Load [kN] Capacity [kN] Utilization By [%] Status

Steel Strength* 33.034 100.000 34 OK

Pullout Strength* 33.034 35.777 a3 CK

Concrete Breakout Failure** 55.676 58.623 95 CK

Splitting faifure** N/A NFA N/A NIA

* highest loaded anchor  **ancher group {anchars in tension)

3.1 Steel Strength

N
Ngg < Nags = TF““ ETAG 001 Annex C, Table 5.2.2.1
M.s
Ngis [KN] s Neg s [KN] Ng, [kN}
156.000 1.560 100.000 33.034
3.2 Pullout Strength
-N
Ngy < Npgp = i’—“T—ﬂ'ﬂ ETAG 001 Annex C, Table 5.2.2.1
Mp
Nrip [KN) Ye YMp Ny p [KN] Ngg [kN]
40,000 1.342 1.500 35.777 33,034

Input data and results must be checked for conformity with the existing conditions and for plausibility!

PROFIS Engineering ( ¢ } 2003-2022 Hilli AG, FL-8494 Schaan Hilliis a registered Trademark of Hilti AG, Schaan

15



LT

Hilti PROFIS Engineering 3.0.80

www. hilti.com.hk

Company: Page: 16
Address: Specifier:

Phone [ Fax: | E-Mail:
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3.3 Concrete Breakout Failure

N
Ngg < NRge = VR““’ ETAG 001 Annex C, Table 5.2.2.1
M
A
Nrxe =N =22 W W Yoo * Veczn ETAG 001 Annex C, Eq. (5.2)
t.N
Nere =K, * Voo * Nop” ETAG 001 Annex C, Eq. (5.2a)
ALy = Seen " S ETAG 001 Annex C, Eq. (5.2b)
¥on =0.7+0.3" == <1.00 ETAG 001 Annex C, Eq. (5.2¢)
‘ar,N
h
Ve = 0.5+ 5% < 1.00 ETAG 001 Annex C, Eq. (5.2d)
Wean  F % <1.00 ETAG 001 Annex C, Eq. (5.2¢)
1+ cl.N
S:r.N
Vean = T1-e“ <1.00 ETAG 001 Annex C, Eq. (5.2¢)
1+ Z_TeaN
s::r.r\l
2 o 2
Ay Iom’] Ay [mm’] ey [MM] e [MIM]
196,875 140,625 187.5 375.0
.1 (MM W aotn Beo s (M) W acan Y Yien
0.0 1.000 14.0 0.931 1,000 1.000
]
X, Nag.c [kN] Yo Nag, [KN] Neg (kN]
7.200 67.500 1.500 58.623 55.676

Group ancher 1D
1,2

Input data and results must be checked for cenformity with the existing conditions and for plausibilityl
PROFIS Engingering { ¢ ) 2003-2022 Hili AG, FL-9494 Schaan Hiffi is a regisiered Trademark of Hilli AG, Schaan
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4 Shear load (ETAG, Annex C, Section 5,2,3)

l.oad [kN] Capacity [kN] Utilization By [%] Status
Steel Strength (without lever arm)* 8.827 88.462 10 OK
Steel failure (with lever arm)* N/A N/A N/A N/A
Pryout Strength™ 9.920 120,081 9 OK
Concrete edge failure in direction x+** 9.920 39.667 26 oK

* highest loaded anchor

4,1 Steel Strength (without lever arm)

**anchor group {relevant anchors)

v
Vey < Viags = Y""P“ ETAG 001 Annex C, Table 5.2.3.1
M,
Viis [KM] Tus Vias (KN] Vea (kN
115.000 1.300 88.462 8.827

4.2 Pryout Strength

v
Vaa € Vrae =%ﬂ ETAG 001 Annex C, Table 5.2.3.1
Mep
Veke =k - Ng,o ETAG 001 Annex C, Eq. (5.6)
Naye = Nye * %ﬁi- Yan Yeon Weern® Veizn ETAG 001 Annex C, Eq. (5.2)
e.N
Nowe =K, * Vaome - NP ETAG 001 Annex C, Eq. (5.2a)
Al =50 Sun ETAG 001 Annex C, Eq. (5.2b)
. =0.740.3 = <100 ETAG 001 Annex C, Eq. (5.2c)
'cr,N
h
. =05+ 535 <1.00 ETAG 001 Annex C, Eq. {5.2d)
L. = -—21—-——-— < 1.00 ETAG 001 Annex C, Eq. (5.2e)
14 Bepy
SerN
Yooy | ® 2—1— <1.00 ETAG 001 Annex C, Eq. (5.2¢)
" 1+ Bov
Scr,N
A [mm’] AEEN [mm’] Grpy [MAT] S [M] k-factor
196,875 140,625 187.5 375.0 2,500
g,y [Mm] ¥ eetn Eqy [Mm] Y eczn WYen Ween
0.0 1.000 58.5 0.762 1.000 1.000
0
Npy.c [KN] TMes Vagep KN] Vg [kN]
67.500 1.500 120.061 9.920

Group anchor ID
1,2

fnpul data and results must be chacked for conformity with the existing condiliens and for plausibitityl
PROFIS Engineering { c } 2003-2022 Hilti AG, FL-9494 Schaan Hilti Is a registered Trademark of Hiltl AG, Schaan
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4.3 Concrete edge failure in direction x+

v
Vs € Vrge = Y“"-c ETAG GO1 Annex C, Table 5.2.3.1
M.c
Ve = ng.c . %- Yoy Wiy Wav Yooy Vo ETAG G0t Annex C, Eq. (5.7)
AT
Vi =K, o I+ Vieecume * €1 ETAG 001 Annex C, Eq. (5.7a)
! 0.5
a =01- (c—‘) ETAG 001 Annex C, Eq. (5.7b)
k 0.2
=0.1 - (oo ETAG 001 A C.Eq. (5.7
= Q. 0_1 nnex C, Eq. (5.7c)
ALy =4.5-¢ ETAG 001 Annex C, Eq. (5.7d)
Yoy =0.7+0.3- L2 <1.00 ETAG 001 Annex C, Eq. (5.7¢)
i 15-¢
1.5\
Yoy =( A ‘) 5 1.00 ETAG 001 Annex C, Eq. (5.79)
N
. 2
Y.y = 2 (sm av) > 1.00 ETAG 001 Annex C, Eq. {5.7g)
cos +
(cos oy) 5E
Yo S — <1.00 ETAG 001 Annex C, Eq. (5.7h
i 1+ 2 8y
3-g
o m{dy i)
Iy [mm] d,om [(Mm] Ky o B
125.0 24,00 1.700 0.079 0.065
¢, [mm] ¢, fmm] A, [mm?] Ady Imm’]
300.0 200.0 225,000 180,000
Wy Why Wov &y [Mmm) Wecw Yoy
1.000 1.000 1.000 58.5 0.837 1.000
0
Ve [KN] The Vrae [KN] Vgq [kN]
56.877 1.500 39.667 9.920

input data and results must be checked for conformity with the existing condilians and for plausibiity]
PROFIS Engingering ( © ) 2003-2022 Hitl AG, FL-8494 Schaan Hilli is a registerad Trademark of Hilli AG, Schaan
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Fastening point:

5 Combined tension and shear loads (ETAG, Annex C, Section 5.2.4)

Steel failure
By By @ Utilization By, [%] Status
0.950 0.250 1.000 100 OK

(ﬁN *‘ﬁv)/1-2s 1.0

6 Displacements (highest loaded anchor)

Short term loading:

Ng, = 24.489 [kN] By = 1.0303 [mm)

Vg, = 6.538[kN] 8y = 0.2868 [rom)
Sy = 1.0895 [mm]

Long term loading:

Ng, = 24469 [kN] By = 2.1804 [mm)

Vae = 6.5381kN] 8y = 0.4244 [mm)]
Sy = 22301 {mm]

Comments: Tension displacements are valid with half of the required Installation torque moment for uncracked concretel 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!

7 Warnings

The anchor design methods in PROFIS Engineering require rigid anchor plates per current regulations (AS 5216:2021, ETAG 001/Annex C,
EOTA TR029 etc.). This means load re-distribution on the anchors due o elastic deformations of the anchor plate are not considered - the
anchor plate is assumed to be sufficiently stiff, in order not to be defermed when subjected to the design loading. PROFIS Engineering
calculates the minimum reguired 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 resulls
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 ETAG 001, Annex C(2010)Section 7! The software
considers that the grout is installed under the anchor plate without creating air vaids and before application of the loads.

The design is only valid if the clearance hele in the fixture is not larger than the value given in Table 4.1 of ETAG 001, Annex C! For larger
diameters of the clearance hole see Chapler 1.1, of ETAG 001, Annex C!

-

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.

The characterisfic bond resistances depend on the return period (service life in years); 50

Fastening meets the design criteria!

Input data and results must be chacked for confarmity with the exisling cendilions and for plausibility!
PROFIS Engingering { ¢ ) 2003-2022 Hiltl AG, FL-9494 Schaan Hilli is a registered Trademark of Hilli AG, Schaan
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Hilti PROFIS Engineering 3.0.80

www hilti.com.hk

Company: Page: 2Q
Address: Specifier:

Phone | Fax: | E-Mail:

Design; Copy - Concrete - Sep 28, 2022 Date: 28/9/2022

Fastening point:

8 Installation data

Anchor plate, steel: GB Q390; E = 205,000.00 N/fmm®; fa = 335.00 N/fmm’

Profile: no profile

Hole diameter in the fixture; d; = 26.0 mm
Plate thickness (input); 18.0 mm
Recommended plate thickness: not calculated
Drilling method: Hammer drilled

Anchor type and diameter: HST3-R M24 hef2

{tem number: 2105901 HST3-R M24x200 -/30
Maximum Installation torque: 300 Nm

Hole diameter in the base material: 24.0 mm

Hole depth in the base malerial: 151.0 mm
Minimum thickness of the base material: 250.0 mm

Cleaning: Manual cleaning of the drilled hole according to instructions for use is

required.

Hiiti HST3 stud anchor with 143 mm embedment, M24 hef2, Stainless steel, installation per ETA-98/0001

8.1 Recommended accessories

Drilling Cleaning Setling
+ Suitable Rotary Hammer * Manual blaw-cut pump + Torque wrench
« Properly sized drill bit * Hammer
AY
100.0 100.0
<
(=]
-
(\ 2
- o
w
= >
=
=2 X
<
o)
C\ :
_/ .
o
<
100.0 100.0
Coordinates Anchor [mm]
AnchorA X y Cy Cix c, Coy
1 0.0 -76.0 300.0 300.0 3000 450.0
2 0.0 75.0 300.0 3000 4500 3000

Inpul data and resulis mus! be chacked for conformity with the existing conditions and for plausibility!

PROFIS Enginaering ( c ) 2003-2022 Hiltl AG, FL-8484 Schaan Hilli is a registered Trademark of Hilti AG, Schaan
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Hilti PROFIS Engineering 3.0.80

www hiltl.com.hk

Company: Page: 2
Address: Specifier:

Phene | Fax: | E-Mail:

Design: Concrete - Sep 27, 2022 Date: 28/9/2022

Fastening point:

Specifier's comments:

1 Input data

Anchor type and diameter:

Return period {service life in years):

Item number:

Effective embeadment depth:
Material:

Evaluation Service Report:
Issued | Valid:

Proaof:

Stand-off installation:
Anchor plateR :

Profile:

Base material:
installation:

Reinforcement:

HST3-R M16 hef2

50

2105876 HST3-R M16x135 35/15

hg = 85.0 mm, h,, = 98.0 mm

Ad

ETA-98/0001

13712020 | -

Design Method ETAG {No. 001 Annex C/2010)
&, = 0.0 mm (no stand-off); t = 12.0 mm

I, x|, x 1 =280.0 mm x 300.0 mm x 12.0 mm; (Recommended plate thickness: not calculated)
no profile

cracked concrete, C35M5, f_ .., = 45.00 N/mm®; h = 450.0 mm

hammer drilled hole, Installation condition: Dry

no reinforcement or reinforcement spacing >= 150 mm (any &} or >= 100 mm (@ <= 10 mm)
ne longitudinal edge reinforcement

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

Geometry [mm] & Loading [kN, kNm]

Input data and results must be checked for conformity with the existing conditions and for plausibilityt
PROFIS Enginaering { c ) 2003-2022 Hilli AG, FL-9494 Schaan Hilli is a regislered Trademark of Hilti AG, Schaan
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Hilti PROFIS Engineering 3.0.80

www.hilti.com.hk

Company: Page: 3
Address: Specifier:
Phone | Fax: | E-Maik:
Design: Concrete - Sep 27, 2022 Date: 28/9/2022
Fastening peint:
1.1 Load combination

Case Description Forces [kN]/ Moments [kNm] Seismic Fire  Max. Util. Anchor [%]

1 Combination 1 N = 18.800; V, = 0.000; V, = 0.000; no no 99

M, = 0.000; M, = 7.620; M, = 0.000;

2 Load case/Resulting anchor forces

Anchor reactions [kN]
Tension force: (+Tension, -Compression)

Anchor Tension force Shearforce  Shearforcex  Shearforcey

1 23,672 0.000 0.000 0.000

2 3.877 0.000 0.000 0.000

3 23.672 0.000 0.600 0.000

4 3.877 0.000 0.000 0.000
max. concrete compressive strain: 0.23 [%]
max. concrete compressive stress: 6.79 [N !mmZ]
resulting tenslon force in (%/y)={-53.9/0,0); 55,098 [kN]

resulting compression force in (x/y)=(128,1/0,0); 36,298 [kN]

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

O3 Ol

® —
Tensi ;
ensicn Co

ok Oz

inpul data and results must be checked for conformity with the existing conditions and for plausibility!
PROFIS Engingering { ¢ } 2003-2022 Hil} AG, FL-9494 Schaan Hilli is a registered Tradamark of Hilli AG, Schaan
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Hilti PROFIS Engineering 3.0.80

www. hiltl.com.hk

Company: Page: 4
Address: Specifier:
Phone | Fax: | E-Mail:
Design: Concrete - Sep 27, 2022 Date: 28/9/2022
Fastening point:
3 Tension load (ETAG, Annex C, Section 5.2.2)
Load [kN] Capacity [kN] Utilization By [%] Status
Steel Strength* 23.672 49.571 48 OK
Pullout Strength™ 23.672 24.150 99 oK
Concrete Breakout Failure** 55,098 55.788 99 OK
Splitting failure™™ N/A N/A N/A N/A
* highest loaded anchor **anchor group {(anchors in tension}
3.1 Steel Strength
NRks
Neg & Npas = T ETAG 001 Annex C, Table 5.2.2.1
Ms
Nises (KN] Ths Nrgs [KN] Ngg [KN]
69.400 1.400 49.571 23,672
3.2 Pullout Strength
N
Neg < Negp = E-CI—R"E ETAG 001 Annex G, Table 5.2.2.1
Mp
Npyp [KN] Ye Tmgp Naap [KN] Ny kN]
27.000 1.342 1.500 24.150 23.672

Input data and results must be checked for conformity with the existing condittons and for plausibility!
PROFIS Enginaering { ¢} 2003-2022 Hilti AG, FL-8494 Schaan Hilli is a registered Trademark of Hil AG, Schaan
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Hilti PROFIS Engineering 3.0.80

www.hilti.com.hk

Company:

Address:

Phone | Fax: |

Design: Concrete - Sep 27, 2022
Fastening point:

Page:
Specifier:
E-Mail:
Date:

28/9/2022

3.3 Concrete Breakout Failure

N
Ngy < Nggo = % ETAG 001 Annex C, Table 5.2,2.1
A
Nrwo =Npye* T Wan Vo Vet Voca ETAG 001 Annex G, Eq. (5.2)
cN
Ngk,c =K, + Vcupe * h:.és ETAG 001 Annex C, Eq. {5.2a)
Aok = Sen * Saun ETAG 001 Annex C, Eq. {5.2b)
Van =0.7+03 == <1.00 ETAG 001 Annex C, Eq. (5.2¢)
e N
h
Y e =05+ ﬁ £1.00 ETAG 001 Annex C, Eq. (5.2d)
Weun  =—ge— <100 ETAG 001 Annex C, Eq. (5.26)
1+ ci.N
Sc!,N
Vean = =mmgrme 100 ETAG 001 Annex C, Eq. (5.2¢)
1+ €N
s¢:r.r\l
2 0 2
Agp [mm'] Agy [rm’] Cerpy [MP] Ser [MM]
204,525 55,025 1275 255.0
8y n [MM] W eetN Eeay [MM] Y ac2N Yen Wren
539 0.703 0.0 1,000 1.000 1.000
Ky Nae [KN) T Negq IKN] Ney [KN]
7.200 37.850 1.500 55.788 55.098

Group anchor ID
1-4

Input data and results must be checked for conformity with the existing conditions and for plausibility!
PROF|5 Engineering ( ¢ ) 2003-2022 Hilli AG, FL-9494 Schaan Hilti is a registered Trademark of Hilt AG, Schaan
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Hilti PROFIS Engineering 3.0.80

www. hilti.com.hk

Company: Page: 8
Address: Specifier:

Phone | Fax: | E-Mail:

Design: Concrete - Sep 27, 2022 Date: 28/9/2022

Fastening paint:

4 Shear load {(ETAG, Annex C, Section 5.2.3)

Load [kN] Capacity [kN] Utilization By [%] Status
Steel Strength (without lever arm)* N/A N/A N/A N/A
Steel failure {(with lever arm}* NfA NfA NIA N/A
Pryout Strength® N/A N/A N/A N/A
Concrete edge failure in direction ** NfA NfA NIA N/A

* highest loaded anchor  **anchor group (relevant anchors)

5 Displacements (highest loaded anchor)

Short term loading:

Ng, = 17.535[kN] 8y = 2.3554 [mm}

Vg = 0.000 [kiN] Sy = 0.0000 [mm]
By = 23554 [mm]

Long term loading:

Ng, = 17.535 [kN] 8y = 2.2246 [mm]

Vg, = 0.000[kN] 8 = 0.0000 fmm)]
Sy = 2.2246 fmm]

Comments: Tension displacements are valid with half of the required installation torque moment for uncracked concretel 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!

6 Warnings

*+ The anchor design methods in PROFIS Engineering require rigid anchor plates per current regulations (AS 5216:2021, ETAG 001/Annex C,
EQOTA TRO29 etc.). This means load re-distribution on the anchors due to elastic deformations of the anchor plate are not considered - the
ancher 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 resulis
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 ETAG 001, Annex C{2010)Section 7! The software
considers that the grout is installed under the anchor plate without crealing air voids and before application of the loads,

The design Is only valid if the clearance hole in the fixture is not larger than the value given in Table 4.1 of ETAG 001, Annex C! For larger
diameters of the clearance hole see Chapler 1.1, of ETAG 001, Annex C!

The accessory list in this repert 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,

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

Fastening meets the design criterial

Inpul data and results must be checked for conformity with the exisling conditions and for plausility!
PROFIS Englineering ( ¢ } 2003-2022 Hiltf AG, FL-8484 Schaan Hilti is a registered Trademark of Hilti AG, Schaan
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www.hilti.com.hk

Company: Page: 7
Address: Specifier:

Phone | Fax: | E-Mail:

Design: Concrete - Sep 27, 2022 Date: 28/9/2022

Fastening point:

7 Installation data

Anchor plate, steel: GB Q390; E = 205,000.00 Nfmm?; f,, = 350.00 Nimm®

Profile: no profile

Hole diameter in the fixture: d, = 18.0 mm

Plate thickness (input): 12.0 mm

Recommended plate thickness: not calculated

Drifling method: Hammer drilled
Cleaning: Manual cleaning of the drilled hole according to instructions for use is

required.

Anchor type and diameter; HST3-R M16 hef2

ltem number: 2105876 H3T3-R M16x135 35/15

Maximum instaltation torque: 110 Nm

Hole diameter in the base material: 16.0 mm

Hole depth in the base material: 106.0 mm

Minimum thickness of the base material: 160.0 mm

Hilti HST3 stud anchor with 98 mm embedment, M16 hef2, Stainless steel, installation per ETA-98/0001

7.1 Recommended accessorles

Drilling

Cleaning Setting
+ Suitable Rotary Hamrrer * Manual blow-out pump + Torgue wrench
« Properly sized drill bit + Hammer
Ay
140,0 140.0
<
D
Ok O =
=
[ =
w
<
2 :
N X
<«
o
»
1 2
O O 5
1]
o
65.0 150.0 65.0
Coordinates Anchor [mm]
Anchor X y Cx Cux C,y Cay
1 -75.0 -125.0 300.0 450.0 3000 550.0
2 750 -125.0 450.0 300.0 300.0 550.0
3 -75.0 125.0 300.0 450.0 5500 300.0
4 750 1250 4500 3000 5500 300.0

Input data and results must ba chaecked lor conformity with the existing conditicns and for plausibility!
PROFIS Engineering { c } 2003-2022 Hilti AG, FL-9494 Schaan Hilll Is a reglstered Trademark of Hilli AG, Schaan




ANCHORING sysTems A3

: Oi'defing deslgnnﬁoﬂ Anchor | Anchor DAl bit Drilling Hole | bﬂlfihg Hole | Max. fixture | Max. fixturs Basetﬂlé{c' Requimd Sales Ilemnumber
slze length dlameter | Depth at Depth at thickness thickness clearance | tightening | pack
: . 7 embed.1  |embed.2 |atembed. 1 |atembed.2 |hole torque uantity o
HST3 R M12x21 14 /120 Mi2 218 mm |12 mm | 68 mm 88 mm 140 mm 120 mem 14 mm 60 Nm 25 pe 2105875
" HST3-R M16x115 M16 [115mm J16mm (86mm |-  l15mm |- [18mm  [110Nm |12pc 2114057
HST3-R M1 M16 |145mm [16mm |86 mm 106mm |48 mm 18mm [1%0Nm |12pc 2105877
"HST3-R M1 70/50 |M18 |170mm |[16mm [B6mm  |106mm [70mm  {s0w 18mm  |[110Nm [12pc | = 2108878
HST3-R M16x220 120/100 M16 |220 mm 16 mm 86 mm 106 mm 120 mm 100 mm 18 mm 110 Nm 12 ne 2105879
 HST3-R M16x260 160/140 | M16 _[260mm |16mm {86mm  [106mm ~ [160mm {140mm |18mm |110Nm [12pc | 21088807
HST32 16 mm |86 mm 106 mm 200 mm 180 mm 18 mm 110Nm |12pc 21&5881"
'HST3-R M2 |M2o_1170mm |20mm |- j124mm |- |30mm  |22mm  {180Nm |Spc | 2105899
HST3-R M20X200 /60 M20 |200mm |20 mm |- 124 mm - 60 mm 22 mm 180 Nm 5 pe 2105900
wsranwag@io R e’ 2o |eanm |- |tstam |- joomm Jesmn sotm fspe | siosor
HST3-R M24 -f60 M24 | 230 mm |24 mm |- 151 mm - &0 mm 26 mm 300Nm |5pc 21059021

o For detalleci stock availability and lead tlme 1nrormat|0n please contact your H|It| representahve
K Please vi5|t Hllti websnte for the !atest |tem numbers and related products ]

Setting tool and adaptive torque system

Fleet Management

_.brd.e.riné.d.eéin.nmi.&h e e e I FRRCI Lnnmh . Safes pa.c.k. 1 v numb"
: gquantity :
$h$1/213L D@ o 13 mm 2070389
sesyzaTL L mm 8 2070392
S-S 1/2"-18 L o ) 1‘9 mm 2070394
| HS-SC Ms-M16 @ , e E 2051443

Please visit Hilti website for the latest item numbers and related products

GCustomer Hotline: Hong Kong 8228 8118, Macau 00800 8228 8118 Email: hksales@hilti.com

HST3 Wedge Anchor Page 4 of 17 Aug 2021



