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1.0 Design Standards and References

i Hong Kong Buildings (Construction) Regulations

ii. Code of Practice for Structural Use of Steel 2011

iii. Code of Practice on Wind Effects in Hong Kong 2004

iv. Code of Practice for Dead and Imposed Loads 2011

V. Code of Practice for Structural Use of Concrete 2013

vi. Code of Practice for Safe Use and Operation of Suspended Working Platform

2.0 Material Properties

i All Mild Steels:-

- Shall be grade Q235 in compliance with GB 50017.
215 N/mm?
- Modulus of elasticity, E = 205 kN/mm?

- Design Strength, py

1l

ii. The I-Beam rail:-
- Shall be grade min. Q235 in compliance with GB 50017.
- Design Strength, py = 215 N/mm?
- Modulus of elasticity, E = 205 kN/mm?

iii. Grade 8.8 Bolt & Nuts:-
- All bolts shall be grade 8.8 in compliance with BS 3692:2001.
- Tensile Strength of Bolt, p: = 560 N/mm?
- Shear Strength of Bolt, ps = 375 N/mm?

iv. Design Weld:-
- Shall be complied with GB 50017.

- Design Strength of weld = 160 N/mm?

V. Con. Grade of R.C. Structures:- C45/20, f., = 45  N/mm?

2/16 CKT-1284-02A
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No. 65 Kam Sheung Road, Pat Heung, Yuen Long, N.T
Tel ; (852) 2410 1816 Fax : (852) 2410 1630

Design Loads on rail for hoisting the material
Dead load
The weight of the material winch with chain =

Combined with dynamic effect (25%) = 200kg x 1.25 x 9.81 =

Imposed Load

Safety Working (S.W.L.) (Actual S.W.L. to be used = 625kg x 0.8 = 500kg) =
Combined with dynamic effect (25%) =625kgx 1.25x 9.81 =
Wind Load

200 kg
245 kN

625 kg
7.66 kN

Refer to the COP for Safe use and operation of suspended working platform section 5.2.3, the suspended working

platform in its operating position should be designed to withstand the sustained wind speed up to 14m/s and gust up

to 31my/s.

Design gust wind speed under operation position, V, =
Pressure=1/2x px V;? =  (1/2)x12x(31m/s)? =
Design material projected area ~0.6m(W) x 3.0m(L) =
Force coefficient, Cy =2

Wind load =0.58x18x2 =
Total load (unfactored) (DL+LL+WL) = 245 kN + 7.66 kN + 2.1 kN =

Load Combination

(a) Loadcasel—1.2 x dead load + 1.2 live load + 1.2 x wind load

Characteristic load on suspension point

= 1.2x(245kN + 7.66 KN + 2.1 kN) -

(b) Load case 2 — 1.4 x dead load + 1.6 live load

Characteristic load on suspension point

= 1.4 x 245kN + 1.6 x 7.66 kKN =

(c) Loadcase3—1.4 x dead load + 1.4 wind load

Characteristic load on suspension point

= (14x245kN+14x2.1kN) =

. Load case 2 is adopted

31 m/s
0.58 kPa

1.8 m?

2.1 kN

12.21 kN

14.7 kN

15.7 kN

6.37 kN

CKT-1284-02A
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Strength Check of the member 150x75x14kg/m I-beam

- Design load = 15.7 kN will be used for checking

- Max. Span of Beam, L = 2000 mm
- Shear Force, Vi = 15.7 kN
- Horizontal Force, Vy  (10% of Vy) = 15.7 kKN x 10%
= 1.6 kN
- Axial Force, Fr  (10% of V) = 15.7 kN x 10%
= 1.6 kN
- Bending Moment, My = Vi % L, / 4
= I5: X 2.0 /
= 7.85 kKNm
- Bending Moment, My = Fi X L / 4
= 1.6 X 20 / 4
= 0.8 kNm
- Bending Moment, My = Wy X L
(Cantilever at end) = 15.7 X 0.3
= 471 kNm
- Bending Moment, M, = Fy X L:
(Cantilever at end) = 1.3 X 0.3
= 0.5 kNm

CKT-1284-02A
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4.0 Special bracket

EMBED CAD2Z/
EMBED GAD7/
EMBED CA08

15.7kN

8, =tan’ (1500/600) =68

Max. Load (P) = 15.7 kN
Force on each Member

Member 2, T2 = 15.7kN /sin 8 = 16.9 kN
Member 1, R1 = 15.7kN /tan 8" + 10% x P = T79kN
Reaction Force on upper support

S3 = P = 15.7 kN
R3 = R1 = 7.9 kN (Tension)
Reaction Force on lower support

S1 = P = 15.7 kN

5/16 CKT-1284-02A
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Strength Check of the 100x50x5mm thk. R.H.S. (Q235)) - Member 1

A. Section Properties

D = 100 mm

B = 50 mm

t = 5 mm
mass = 10.8  kg/m

dit= 17

b/t = 7

B. Material Properties

E 205000

215

Py =

C. Section Classification

e =/275/p,

b/T= 7 <
d/t= 17 <

D. Checking of Shear Capacity

Shear area, A.x

Shear area, Ay

Shear Capacity, Py

Shear Capacity, Py

0.6 Py

0.6 Py

Tow= 167 em? Iy = 34.8
Iy = 54.3 cm? Ty = 19.9
P = 33.3 cm?
Zyy = 21.7 cm?
Six = 42.6 cm?
Sy = 25.8 cm? A= 13.7
N/mm?
N/mm?
= 1.13
286 —  Class 1 Plastic
64e —  Class 1 Plastic
= 2td = 850 mm?
= 2BT = 1050 mm?
_ PyAvx _
5 93.1 kN
R =
v 130.3 kN
- 55.9 kN
> 15.7 kN LOK
- 78.2 kN
> 1.6 kN 0K

cm

cm

5
cm-

CKT-1284-02A
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E. Checking of Compression Resistance

Compressive force on member1 = Rl = 7.9 kN
Le = 625 mm
A= Lg/r = 625/19.9
= 31
From Table 8.8e
Compressive strength, p. = 207 N/mm? (From Table 8.8€)
Area, A = 1370 mm? (100 x 50 x 5 mm thick RHS)
Compression capacity = pe X A = 284 kN
> 79kN ..OK

7/16 CKT-1284-02A
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4.2 Strength Check of the 50x12mm thk. Flat Bar (Q235)) - Member 2

_,,.,,_lem
BT, JH S0xi2rmm THK o
,«‘ M. 5. PLATE 90x80x1 Ornrn THK,  M.S. PLATE
y, N TR | |_M M.S, PLATE
3 R 45 45
rON ) : | SN Ti*l—f
I J o | . i
‘ o -
GRADE 8.8 L i 5z i GRADE B8 -
M6 BOLT & NUT . M16 BOLT & NUT _;f R H ~+ R
i n ! i Al
[ | InE
} (I ,’ | ‘ - |
71 Sy s —1
) AN/ / '
Ve b .
ey
100%50x5mm ——- =
THK. RS, 7 | B
r THK, RH.S. ' /
' ! Wzt !
L. 50

[l —

SECTION, VIEW

43  Strength Check of the 50x12mm thk. Flat Bar (Q235))

Tensile area, A 345.6 mm®

743 kN >

0.9 x (50-18) x 12=
py XA =

Tension Capacity = 16.9kN ..OK

4.4  Strength Check of the Grade 8.8 M16 connection through bolt

Shear Face, n = 2
Shear Force per face, V' = V/n = B45kN
Shear Area of Bolt, A = 201 mm?
Shear strength, ps = 375 N/mm?
Shear capacity, Ps = psAs = 754kN
> 845kN 0K
4.5 Bearing capacity of bolt check
Diameter of bolt, d = 16 mm
Thickness of Plate, t, = 12mm
Bearing Strength, puy = 828 N/mm’
Bearing Capacity, Py = d tp pob = 159 kN
> 16.9 kN ..OK

8/16
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4.6  Bearing capacity of connected parts (Grade Q235)

4.7  Checking of 10 mm thk. M.S.

9/16

Diameter of bolt, d
Thickness of Plate, t,
Bearing Strength, pus
Edge Distance, e

Bearing Capacity, pss

Bearing Capacity, psb

Horizontal Force, Hy
Number of Plate, n
Eccentric, e

Eccentric Moment, M,

Width of Plate, b

Thickness of Plate, t
Design Strength, py
Section Modulus, Z

Moment Capacity, M.

BRI B ARG
KING China King Engineering Limited
# R UBA A\ 4R £ 38 65 3%

No. 65 Kam Sheung Road, Pat Heung, Yuen Long, N.T
Tel : (852)2410 1816 Fax : (852) 2410 1630

d tp Pbs

I

0.5 e tp pus

= R1

Hr/nxe

tb’/6

\

16 mm
12 mm
215 N/mm?

45 mm

344 kN
16.9 kN CL0K

32.3kN
16.9 kN ..OK

connecting plate (Grade Q235)

7.9 kN
2
45 mm

0.2 kNm

90 mm

10 mm

215 N/mm?

13500 mm?

2.9 kNm

0.2 kN S.OK

CKT-1284-02A



E R R A RN F
KING China King Engineering Limited
Hr A B AR £ 3 65 3%
No. 65 Kam Sheung Road, Pat Heung, Yuen Long, N.T
Tel : (852) 2410 1816 Fax : (852) 2410 1630
4.8 Checking of Weld connection

Provide 5 mm single sides of penetration weld

Number of Plate, n = 2

Vertical Force, P = 169 kN /n = 8.45 kN
Horizontal Force, Fy = Rl/n = 4 kN
Eccentric Moment, M, = 0.2 kNm
Area of Weld, A, = (90-25)x 0.707s = 283 mm?
Moment of Inertial, I, =(90-25)°/12x2x0.707s = 301653 mm?*
Load due to Shear, F; = Fu/ Ay = 14.3 N/mm?
Load due to Tension, Fr) = P/Ay = 30.2 N/mm?
Load due to Moment, Fr» = My/T, = 29.8 N/mm?
Resultant Load, FR =  ((Fn+Fr)*+FsH"? = 61.7 N/mm?
‘Weld Strength, pw = 160 N/mm2
Weld Capacity, Py = 0.707 xs X pw = 566 N/mm’
> 61.7 N/mm? ..OK

10/16 CKT-1284-02A
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3.0 Strength check on 2 nos. of Grade 8.8 M16 bolt at the lower support

£ J 100x50x5mm
. THK. R.H.S.
— M16 BOLT
. 12mm THK. 4 ¢ o o
. ' MS. PLATE | (CRADE. 5.8)
/\ |
10x50%5mm ‘ / i
THK. R.H.S i \ / \
1 - L b 7
Va! | E \
3 ‘ = \
v |
—I ‘ 3 /‘?’ rj “1"‘ I
‘ A
v { i {
i h ’(\ Al ._Jl rf( \_,)
: (A
| ¢
‘ 7
I i_. i |
| | =
4 A _"/ |
/./., ‘. {\ "\ Brm THE. i
- [ N M.S. PLATE !
‘ | |
A\ '.‘ i ;
7 A N HET3-MI6 ‘
ANGCHOR HOLT
e 1Zm THK
M.5. PLATE ! - o .
L2 8 -
A v
) 4 -
f EMBED CADZ2 150mm 250rnm
| EMBED CAQ7 | 300mn 400mm
EMBED CADS 2G0mm 300mm
£

3.1. Checking 2 nos. of HST3-M16 Anchor bolt at one side by official online software (F.O.S. =3)

Max. shear force on lower support = 15.7kN
Detail please refer to the APPENDIX A .. Pass

11/16 CKT-1284-02A
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KING China King Engineering Limited
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Tel : (852) 2410 1816 Fax : (852) 2410 1630

3.2 Bearing capacity of connected parts (Grade Q235)

Diameter of bolt, d
Thickness of Plate, t,
Bearing Strength, pas
Edge Distance, e

Bearing Capacity, pwb

Bearing Capacity, psy

d tp pbs =

0.5 e tp pbs

1l

\%

16 mm
12 mm
215 N/mm?

50 mm

413 kN
15.7 kN .LOK

64.5 kN
15.7 kN S.OK

3.3 Checking of Weld connection, provide 5 mm fillet weld (100x50x5mm R.H.S. and 12mm THK. base plate)

12/16

Length of weld, L
Area of Weld, Ay

Load due to Shear, F;

Weld Strength, pw

Weld Capacity, Py

2 x (100 +50)
Lx 0.707s

16.9 kN /Ay

0.707 x s X pw

300 mm
= 1061 mm?

= 16 N/mm?

= 160 N/mm2

= 566 N/mm?
> 15.7 N/mm?

.SOK

CKT-1284-02A
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4.0 8nos. of HST3-M12 anchor bolt will be used at the upper support

¢ HST3 M12 ANCHOR BOLT ~a
2mm =
g PLA
3 /" . . -
1’ :‘" | e \ N
| ‘ N
4. i S
/ / 1 ¢ e 1 e | f————
/ il P . —
/ | A 3
/ | @ /
d ! /
| 4 50x12mm = r
| THE. F.B e
175 w0, 150}, S
oy ‘ 0 I e N
e H—. e w [
450 17
- W
IGE._VIEW

7.9 kN
15.7kN

Shear force (Outside)

Shear force (downward)

A.  Checking 4 nos. of HST3-M12 Anchor bolt at one side by official online software (F.O.S. =3)

Shear force (Outside) =79kN/2 =3.95kN
Shear force (download) =157kN/2 =T79kN

Detail please refer to the APPENDIX B .".Pass
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4.4  Checking of Weld connection, provide 5 mm single sides of penetration weld

14/16

Number of Plate, n
Vertical Force, P
Horizontal Force, Fy

Eccentric Moment, M.

Area of Weld, A,

Moment of Inertial, I,

Load due to Shear, F;

Load due to Tension, Fr

Load due to Moment, Fr»

Resultant Load, FR

Weld Strength, pw

Weld Capacity, Py

Il

169kN/n
T9kN/n
Px0.075m

(250-28) x 0.707s
(250-25)* /12 x 2 x 0.707s

P/Aw

FH / A\\'

((PTI s FTE)E + 1:'52)11‘2

0.707 x s X pw

2

8.45 kN
4 kN
0.63 kNm

848 mm?
8144640 mm*

10 N/mm?

4.7 N/mm?

9.7 N/mm?

47 N/mm?

160 N/mm2

566 N/mm?
47 N/mm?

SHOK

CKT-1284-02A
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Appendix A
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Hilti PROFIS Engineering 3.0.84

www.hilti.com.hk

Company: Page: 1
Address: Specifier:

Phone | Fax: | E-Mail:

Design: CK-1284-02A Date: 12/4/2023

Fastening point:

Specifier's comments:

1 Input data

Anchor type and diameter:

Return period (service life in years):

Item number:

Effective embedment depth:
Material:

Evaluation Service Report:
Issued | Valid:

Proof:

Stand-off installation:
Anchor plateR ;
Profile:

Base material:
Installation:

Reinforcement;

HST3 M12 hef1

50

2113978 HST3 M12x85 10/-
hge =50.0 mm, h,.. =60.0 mm

ETA-98/0001
13/7/2020 | -

Based on design method ETAG (No. 001 Annex C/2010) with a load factor 2 and global safety factor
3

e, = 0.0 mm (no stand-off); t = 10.0 mm
I, x 1, x t=250.0 mm x 250.0 mm x 10.0 mm; (Recommended plate thickness: not calculated)
Rectangular hollow, 100 x 50 x 5,0; (L x W x T) = 100.0 mm x 50.0 mm x 5.0 mm

cracked concrete, C35/45, ., = 45.00 N/mm?; h = 150.0 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]

X

Input data and results must be checked for canformity with the existing conditions and for plausibility!
PROFIS Engineering ( ¢ ) 2003-2023 Hilti AG, FL-9494 Schaan Hilli is a registered Trademark of Hilti AG, Schaan
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Company: Page: 2
Address: Specifier:

Phone | Fax: | E-Mail:

Design: CK-1284-02A Date: 12/4/2023

Fastening point:

1.1 Load combination

Case Description Forces [kN] / Moments [kNm] Seismic Fire  Max. Util. Anchor [%]
1 Combination 1 N =0.000; V, = 15.700; V, = 0.000; no no 70
M, = 0.000; M, = 0.000; M, = 0.000;
2 Load case/Resulting anchor forces Y

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

Anchor Tension force Shear force Shear force x ~ Shear force y
1 0.000 7.850 7.850 0.000
2 0.000 7.850 7.850 0.000
max. concrete compressive strain: = [%o]
max. concrete compressive stress: -IN .'mmz]
resulting tension force in (x/y)=(0.0/0.0): 0.000 [kN]

resulting compression force in (x/y)=(0.0/0.0): 0.000 [kN]

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

O‘I

Input data and results must be checked for cenformity with the existing conditions and for plausibility!
PROFIS Engineering ( ¢ ) 2003-2023 Hilti AG, FL-9494 Schaan Hilti is a registered Trademark of Hilti AG, Schaan




el

Hilti PROFIS Engineering 3.0.84
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Company: Page: 3
Address: Specifier:

Phone | Fax: | E-Mail:

Design: CK-1284-02A Date: 12/4/2023

Fastening point:

3 Tension load (Based on ETAG, Annex C, Section 5.2.2 FOS = 3)

Load [kN] Capacity [kN] Utilization By [%] Status
Steel Strength* N/A N/A N/A N/A
Concrete Breakout Failure* N/A N/A N/A N/A
Splitting failure** N/A N/A N/A N/A

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

Input data and results must be checked for conformity with the exisling conditions and for plausibility!
PROFIS Engineering ( ¢ ) 2003-2023 Hilti AG, FL-9494 Schaan Hilti is a registered Trademark of Hilti AG, Schaan
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Hilti PROFIS Engineering 3.0.84
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Company: Page:
Address: Specifier:
Phone | Fax: | E-Mail:
Design: CK-1284-02A Date:

Fastening point:

12/4/2023

4 Shear load (Based on ETAG, Annex C, Section 5.2.3 FOS = 3)

Load [kN] Capacity [kN] Utilization By [%] Status
Steel Strength (without lever arm)* 7.850 11.333 70 OK
Steel failure (with lever arm)* N/A N/A N/A N/A
Pryout Strength** 15.700 31.648 50 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)
V
Veg < Vs = ;‘“ ETAG 001 Annex C, Table 5.2.3.1
M.s
Vs [kN] Yas Vs [KN] Vggq [kN]
34.000 3.000 11.333 7.850
4.2 Pryout Strength
V
Vi &V ® %ﬂ ETAG 001 Annex C, Table 5.2.3.1
Mec.p
Vik e =K * Ngge ETAG 001 Annex C, Eq. (5.6)
A
NRk,c = Ngk.c ' R%E i sN wre‘N ' q"ecﬂ.N ) ‘FecZ,N ETAG 001 Annex C' Eq' (52)
c N
NRkc = K, * Waoupe * Nis” ETAG 001 Annex C, Eq. (5.2a)
AL =Bk S ETAG 001 Annex C, Eq. (5.2b)
. =0.7+03 —— 1.00 ETAG 001 Annex C, Eq. (5.2c)
cr.N
h
Wian =05+ fg'(')% <1.00 ETAG 001 Annex C, Eg. (5.2d)
W aciN = ——21— <1.00 ETAG 001 Annex C, Eq. (5.2e)
' 1+ 2 By
Sern
Vean = 2—1- <1.00 ETAG 001 Annex C, Eq. (5.2¢)
' 1+ Coav
scr‘N
Ay [mm?] Agy [mm’] Corpy [MM] S [MM] k-factor
45,000 22,500 75.0 150.0 2.780
€e1v [mm3 W ectn €y [mm] W oecaN VN Yien
0.0 1.000 0.0 1.000 1.000 1.000
0
Niy ¢ [kN] TMep Vraep [KN] Vg [kN]
17.076 3.000 31.648 15.700

Group anchor ID
1,2

Input data and results must be checked for conformity with the existing conditions and for plausibility!
PROFIS Engineering ( ¢ ) 2003-2023 Hilti AG, FL-9494 Schaan Hilti is a registered Trademark of Hilti AG, Schaan




e hall

Hilti PROFIS Engineering 3.0.84

www.hilti.com.hk

Company: Page: 6
Address: Specifier:

Phone | Fax: | E-Mail:

Design: CK-1284-02A Date: 12/4/2023

Fastening point:

5 Displacements (highest loaded anchor)

Short term loading:

Ng, = 0.000 [kN] 3y = 0.0000 [mm]

Vg = 5.815[kN] 3y = 0.9292 [mm]
By = 0.9282 [mm]

Long term loading:

Ng, = 0.000 [kN] By, = 0.0000 [mm]

Vg, = 5.815[kN] By, = 1.4087 [mm]
8w = 1.4087 [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!

6 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 7! The software
considers that the grout is installed under the anchor plate without creating 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 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 criteria!

Input data and results must be checked for conformity with the existing conditions and for plausibility!
PROFIS Engineering ( ¢ ) 2003-2023 Hilti AG, FL-8494 Schaan Hilti is a registered Trademark of Hilti AG, Schaan




BT

Hilti PROFIS Engineering 3.0.84

www.hilti.com.hk

Company: Page: 6
Address: Specifier:

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

7 Installation data

Anchor plate, steel: EN $235; E = 205,000.00 N;‘mmz; f, = 235.00 N/mm® Anchor type and diameter: HST3 M12 hef1

Profile: Rectangular hollow, 100 x 50 x 5,0; (L x W x T) = 100.0 mm x 50.0 mM  tem number: 2113978 HST3 M12x85 10/-

x 5.0 mm

Hole diameter in the fixture: d; = 14.0 mm Maximum installation torque: 60 Nm

Plate thickness (input): 10.0 mm Hole diameter in the base material: 12.0 mm
Recommended plate thickness: not calculated Hole depth in the base material: 68.0 mm

Drilling method: Hammer drilled Minimum thickness of the base material: 100.0 mm
Cleaning: Manual cleaning of the drilled hole according to instructions for use is

required.

Hilti HST3 stud anchor with 60 mm embedment, M12 hef1, Steel galvanized, installation per ETA-98/0001

7.1 Recommended accessories

Drilling Cleaning Setting
« Suitable Rotary Hammer » Manual blow-out pump « Hilti SIW 6AT-A22 + S| AT-A22
« Properly sized drill bit « Torque wrench
* Hammer
AvY
125.0 125.0
o
=]
wn
(\ 2
L/ S
wn
N
=
2 >
2 X
o
0
o™
C\ 1 b
v
<
o
T3]
125.0 125.0
Coordinates Anchor [mm]
Anchor  x y Cx Cix Cy Ciy
1 0.0 -75.0 - - - -
2 0.0 75.0 - - - -

Input data and results must be checked for conformity with the existing conditions and for plausibility!
PROFIS Engineering ( ¢ ) 2003-2023 Hilti AG, FL-9494 Schaan Hilti is a registered Trademark of Hilti AG, Schaan
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8 Drilling and installation

......................... Anchorsa [ W6 [ min [ mz [ Wik T BT

Hammer drilling”

Cooi== TE2(-A) - TE30(-A)

TE4D ~ TETD

Diamond core drilling”

{'l:?,' 0D-30W, DD-ECT

Setting tool*

= Setting tool HS-SC

Hollow deill bit drilling”

ai=‘= B

TE-CD,. TE-YD

Seismic Sel Filling Set™

, L Selsmic/Filling Set M8-M20 {Carban and Stainless Steel Ad) -

Impact Wrench and Adaplive
Torque Module

torque module SI-AT-A22

Impact Wrench SIW BAT-A22 and adaptive

Installation methods provided in ETA.98/0001
**Seismic 3¢t needed fo Wi the annutar gap batween anchor ang fidure’
No annuiar gap, doubie tesgn resistance (agap=T)

Input data and results must be checked for conformity with the exisling conditions and for plausibility!
PROFIS Engineering ( ¢ ) 2003-2023 Hilti AG, FL-9494 Schaan Hilli 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 ( ¢ ) 2003-2023 Hilti AG, FL-9494 Schaan Hilli is a registered Trademark of Hilti AG, Schaan




B kTR A RN
KING  China King Engineering Limited
37 5 OB A R4S B 55 65 3

No. 65 Kam Sheung Road, Pat Heung, Yuen Long, N.T
Tel : (852) 2410 1816 Fax : (852) 2410 1630

Appendix B

16/16 CKT-1284-02A



Tl

Hilti PROFIS Engineering 3.0.84

www.hilti.com.hk

Company: Page: 1
Address: Specifier:
Phone | Fax: | E-Mail:
Design: CK-1284-02B Date: 12/4/2023
Fastening point:
Specifier's comments:
1 Input data
Anchor type and diameter: HST3 M12 hef1

Return period (service life in years):

Item number:

Effective embedment depth:
Material:

Evaluation Service Report:
Issued | Valid:

Proof:

Stand-off installation:
Anchor plate” :
Profile:

Base material:
Installation:

Reinforcement:

50
2113978 HST3 M12x85 10/-
hgs =50.0 mm, h,,, = 60.0 mm

ETA-88/0001
13/7/2020 | -

Based on design method ETAG (No. 001 Annex C/2010) with a load factor 2 and global safety factor
3

e, = 0.0 mm (no stand-off); t = 10.0 mm

I, x I, x t = 450.0 mm x 400.0 mm x 10.0 mm; (Recommended plate thickness: not calculated)
no profile

cracked concrete, C35/45, f_ . = 45.00 N/mm?®; h = 150.0 mm

hammer drilled hole, Installation condition: Dry

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

no lengitudinal edge reinforcement

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

Geometry [mm] & Loading [kN, kNm]

X

Input data and results must be checked for conformity with the existing conditions and for plausibility!
PROFIS Engineering ( ¢ ) 2003-2023 Hilti AG, FL-9484 Schaan Hilti is a registered Trademark of Hilti AG, Schaan
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Design: CK-1284-02B Date: 12/4/2023

Fastening point:

1.1 Load combination

Case Description

Forces [kN] / Moments [kNm] Seismic Fire  Max. Util. Anchor [%]
1 Combination 1 N =0.000; V, = 3.950; V, = -7.900; no no 36
M, =0.000; M, = 0.000; M, = 0.000;
2 Load case/Resulting anchor forces v
Anchor reactions [kN]
Tension force: (+Tension, -Compression) o3 o
Anchor Tension force Shear force Shear force x ~ Shear force y
1 0.000 0.935 -0.221 -0.909
2 0.000 3.049 -0.221 -3.041 L———p~
3 0.000 2.377 2.196 -0.909
4 0.000 3.751 2.196 -3.041 ol 02
max. concrete compressive strain:
max. concrete compressive stress: B [N/mmz]
resulting tension force in (x/y)=(0.0/0.0): 0.000 [kN]
resulting compression force in (x/y)=(0.0/0.0): 0.000 [kN]

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

Input data and resulls must be checked for conformity with the existing conditions and for plausibility!
PROFIS Engineering ( ¢ ) 2003-2023 Hilti AG, FL-9494 Schaan Hilti is a registered Trademark of Hilti AG, Schaan
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3 Tension load (Based on ETAG, Annex C, Section 5.2.2 FOS = 3)

Load [kN] Capacity [kN] Utilization By [%] Status
Steel Strength* N/A N/A N/A N/A
Concrete Breakout Failure** N/A N/A N/A N/A
Splitting failure** N/A N/A N/A N/A

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

Input data and results must be checked for conformity with the existing conditions and for plausibility!
PROFIS Engineering ( ¢ ) 2003-2023 Hilti AG, FL-9494 Schaan Hilti is a registered Trademark of Hilti AG, Schaan
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Address:

Phone | Fax:
Design:
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|
CK-1284-028

Page: 4
Specifier:

E-Mail:

Date: 12/4/2023

4 Shear load (Based on ETAG, Annex C, Section 5.2.3 FOS = 3)

Load [kN] Capacity [kN] Utilization By [%] Status
Steel Strength (without lever arm)* 3.751 11.333 34 OK
Steel failure (with lever arm)* N/A N/A N/A N/A
Pryout Strength* 3.751 156.824 24 OK
Concrete edge failure in direction x+** 7.502 21.269 36 OK
* highest loaded anchor **anchor group (relevant anchors)
4.1 Steel Strength (without lever arm)
- VRk.s
Veg € Vigs = 7 ETAG 001 Annex C, Table 5.2.3.1
M.s
Viris [kN] s Vs [KN] Vgq [KN]
34,000 3.000 11.333 3.751
4.2 Pryout Strength
Vsa < VRaep = %M ETAG 001 Annex C, Table 5.2.3.1
Mep
VRken =K * Npyo ETAG 001 Annex C, Eq. (5.6)
A
Nﬂk.c = Nnﬂk‘c ' _‘u:ﬂ W SN’ ‘vra.N ' wec‘l,N : wecZ.N ETAG 001 Annex C' Eq- (52)
'c.N
Niye =K, * Waceuve * iy ETAG 001 Annex C, Eq. (5.2a)
A:‘N =S8N SarN ETAG 001 Annex C, Eq. (5.2b)
o =0.7+0.3 == <1.00 ETAG 001 Annex C, Eq. (5.2¢)
er,N
h
Y reN =05+ ﬁ <1.00 ETAG 001 Annex C, Eq. (5.2d)
W gein = —21— <1.00 ETAG 001 Annex C, Eq. (5.2e)
' 1l Coiv
Scr‘N
W acan SR - <1.00 ETAG 001 Annex C, Eq. (5.2e)
i 1 P 2 . ecZ.V
s&:r.HI
Ay [mm?] Acy [mm’] Ceepy [MM] Seen [MM) k-factor
22,500 22,500 75.0 150.0 2.780
€gqy [Mm] Y ec1n oy [MM] W oecaN YsN Yien
0.0 1.000 0.0 1.000 1.000 1.000
0
NRk,c [kN] YM,c_p VRd,cp [kN] Vsa [kN]
17.076 3.000 15.824 3.751

Group anchor ID
4

Input data and resulls must be checked for confarmity with the existing conditions and for plausibility!
PROFIS Engineering ( ¢ ) 2003-2023 Hilti AG, FL-9494 Schaan Hilti is a registered Trademark of Hilti AG, Schaan




BT

Hilti PROFIS Engineering 3.0.84

www.hilti.com.hk

Company:

Address:

Phone | Fax: |

Design: CK-1284-02B
Fastening point:

Page:
Specifier:
E-Mail:
Date:

12/4/2023

4.3 Concrete edge failure in direction x+

Vi v = VRk.c
sd £ VYRde

ETAG 001 Annex C, Table 5.2.3.1

YM,L‘.
A
Vike = V;k‘c : K‘gﬁ Wy Whv Yav Yeev  Yrev ETAG 001 Annex C, Eq. (5.7)
A%
Vige =k dh I Voeeue - €17 ETAG 001 Annex C, Eq. (5.7a)
| 05
o =01 - -5'-) ETAG 001 Annex C, Eq. (5.7b)
d1 02
i =01 - (c—’") ETAG 001 Annex C, Eq. (5.7¢)
1
Aoy =45-¢ ETAG 001 Annex C, Eq. (5.7d)
Vv =07+03 SC? — <1.00 ETAG 001 Annex C, Eq. (5.7e)
15-¢,\"° 1
iy =( =8 ‘) 5 1.00 ETAG 001 Annex C, Eq. (5.7)
S —
= . 2
¥y = (cos “v)z N (sm a.v) > 1.00 ETAG 001 Annex C, Eq. (5.7g)
25
Yooy = —21—8-— <1.00 ETAG 001 Annex C, Eq. (5.7h)
1 & c,V
3¢
¢ [mm] d,om [MmM] K, a B
50.0 12.00 1.700 0.045 0.054
¢, [mm] Agy [mm’] Agy [mm’]
250.0 138,000 281,250
Wy Wiy Yeav e.y [mm] Y oacy Wiev
1.000 1.581 1.494 49.8 0.883 1.000
0
Ve [KN] Tite Vg [KN] Vy [KN]
62.343 3.000 21.269 7.502
5 Displacements (highest loaded anchor)
Short term loading:
Nge = 0.000 [kN] 8 = 0.0000[mm]
Vg = 2779[KN] 8, = 0.4440 [mm]
Sy = 0.4440 [mm]
Long term loading:
Nge = 0.000 [kN] 8 = 0.0000 [mm]
Voo = 2779 [kN] 8, = 0.6732[mm]
8y, = 0.6732[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 ( ¢ } 2003-2023 Hilli AG, FL-9494 Schaan Hilli Is a registered Trademark of Hilli AG, Schaan
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6 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 7! The software
considers that the grout is installed under the anchor plate without creating 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 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 criteria!

Input data and results must be checked for canformity with the existing conditions and for plausibility!
PROFIS Engineering ( ¢ ) 2003-2023 Hilti AG, FL-9494 Schaan Hilli is a registered Trademark of Hilti AG, Schaan
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7 Installation data

Anchor plate, steel: EN $235; E = 205,000.00 Nl‘mmz; f

Profile: no profile

Hole diameter in the fixture: d; = 14.0 mm
Plate thickness (input): 10.0 mm
Recommended plate thickness: not calculated
Drilling method: Hammer drilled

' = 235.00 N/mm”

Anchor type and diameter: HST3 M12 hef1

Item number: 2113978 HST3 M12x85 10/-
Maximum installation torque: 60 Nm

Hole diameter in the base material: 12.0 mm

Hole depth in the base material: 68.0 mm
Minimum thickness of the base material: 100.0 mm

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

required.

Hilti HST3 stud anchor with 60 mm embedment, M12 hef1, Steel galvanized, installation per ETA-98/0001

7.1 Recommended accessories

Drilling

Cleaning

Setting

« Suitable Rotary Hammer
+ Properly sized drill bit

* Manual blow-out pump

« Hilti SIW 6AT-A22 + S| AT-A22
» Torque wrench

* Hammer
Y
225.0 225.0
o
=}
=
(=]
o3 o4 S
o™
(=]
g
= >
X
01 2
T -
o
o
o (3]
o
2
50.0 150.0 250.0
Coordinates Anchor [mm]
Anchor X y €y Cix c, C.y
1 -175.0 -70.0 - 400.0 - -
2 -25.0 -70.0 - 250.0 - -
3 -175.0 100.0 - 400.0 - -
4 -25.0 100.0 - 250.0 - -

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

PROFIS Engineering ( ¢ ) 2003-2023 Hilti AG, FL-9494 Schaan Hilli is a registered Trademark of Hilli AG, Schaan
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Fastening point:

8 Drilling and installation

HST3 {-R) subject to:
1  Anchorsize|
Hammer diitling”

W20 | mae

TE2(-A) - TE30{-A) TE40 - TETO

Diamond core driling”

i‘l,' DD-30W, DD-ECA

Setting tool”

7

e

Setting tool HS-SC =

Hollow deill bit deifling”

= ' - TE-CD. TE-YD

Seismic Sel Filling Set™

‘!_- Seismic/Filling Set M8-M20 (Carbon and Stainless Steel Ad)

Impact Wrench and Adaplive
Terque Module

Impact Wrench SIW 6AT-A22 and adaptive
torgue module SI-AT-A22

Installation methods provided in ETA.98/0001
"*Seismic sel needed to M the anmusar gap betwean anchor and Rure
Mo aneulsr gap, doutie desipn resistance (agaps 1}

Input data and results must be checked for conformity with the existing conditions and for plausibility!
PROFIS Engineering ( ¢ ) 2003-2023 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
putin. 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 cenditions and for plausibility!
PROFIS Engineering ( ¢ ) 2003-2023 Hilti AG, FL-9494 Schaan Hilti is a registered Trademark of Hilti AG, Schaan




