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Introduction |
This report is to present the omni antenna installation work to be located at So Lo Pun for HGC

Global Communications Limited (HGC).

The objective of the structural design calculation is to prove design check for the structural

adequacy of antenna posts and equipment.

Microwave Link Instaliation Works

Installation of Equipment
-1 group of BTS equipment (which include 3 nos. of S.8. Cabinet) will be installed.

The proposed equipment location and details of mounting are shown in the structural drawing and

in the attached marked photos.

Installation of Antennae
6 nos. of microwave antenna (Al to A6) mounted on 2 nos. of antenna posts (P1 to P2)

will be installed.

The proposed antennae location and details of mounting are shown in the structural drawing and in

the attached marked photos.

Installation of Power Cable
Total 200A three phase electrical power source will be required for the proposed equipment.

Application will be submitted to China Light & Power Company Ltd. (CLP) to install additional
power meter. In this case, a diameter of 50mm armored power cable from the proposed power meter

to the proposed BTS equipment will be installed without blocking any access.

Installation of Fiber Cable
A diameter of 50mm armored fiber cable from the proposed BTS equipment to the proposed
antenna will be installed without blocking any access.

JEG Engineering Company Limited



Conclusion

Based on our calculation and site inspection, the proposed works will not induce adverse effect to

the existing structure and the existing structure is adequate to sustain the proposed load.

Design Code and Reference

L.
IL

HI.
IV.

V.

Code of Practice for the Structural Use of Steel 2011;
Code of Practice on Wind Effects Hong Kong 2019;
Code of Practice for Dead and Imposed Loads 2011,
Hong Kong Building {Construction) Regulation;
Hilti Fastening Technology Manual;

Niaterial Strenqgth

L.

I1.

HIL.

V.

All structural steel shall be class 1 of Grade S275 minimum to BS EN 10025 part 1 to 6:
2004 standards or equivalent, and complying with the relevant reference material standards
in Annex Al.1 of the Code of Practice for the Structural Use of Steel 2011;

All welds shall comply with BS EN 1011 Part 1: 2009 & Part 2: 2001 with weld strength of

220 N/mm?;
All structural steelworks shall be hot dip galvanized in compliance with BS EN ISO 1461:

2009, with minimum thickness not less than 85um unless otherwise stated;
All steel bolt/stud to be grade 8.8 comply with BS EN ISO 3560 part 1&2: 2009 (Pg =
560N/mm?, Pg, = 375N/mm?)
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Design Calculation
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CALCULATION Calculations by Checked by A. Chan Date Apr 2024

Design Wind Pressure Calculation under CoP on Wind Effects 2019

[k

Max. Actual Height , Z, above ground level 25 m

Wind reference pressure, Qo,z 37{25/500) ~0.16 ==> 159  kPa

0.85 (assume cricital value)

1l

Directionality factor on pressure, Se
Max. Slope Height = 0 m Max. Slope Length = 0 m

Upwind slope of topographic feature 0/0 ==» #DIV/O! <0.03%

1l

The topography factor, 5t 100 Outside the topography significant zone

Net pressure on surface, Qz Qoz5t S8  ==> 135 kPa

Building Size = 1B0 (W)x 240 (D)x 230 (H)
- _ 0.055 H, /D
Force GOG‘FSCICIGH'IJ (W), Cﬂ = L1 G =11+ oxpl1tog, [(DB/DY(1 — B.011 H, D) ||+ 00005 0T}
Force coefficient (D), Cf, = 1186 e © Fouaion
H,  effective building heighe, bused on If taking avcount of
The size factor, Ss = 1.00 sueroundings.
B hreadih of building
- , . _ D depth of building
The finial design wind pressure (W) = QzxCfx Ss Eauaton -1 b s for /D 5 12
= 1.35x 111 x1
= kPa
“
The finial design wind pressure (D) = QzxCfx Ss E
&
= 135 x 118 x 1 3

il

kPa

s - e -
Hakf-perimeter of the loaded ares, Ly gy, (m)

Figure 5-2 Size factor, 8§,
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A. Chan

CALCULATION Calculations by Checked by Date Apr 2024

Design Loading For Equipment Unit

Max. Overall Size of Cabinet or Antenna = 1.00 m (W) x 1.00 m (D) x 230 m(H)

Max, Frontal Area of Cabinet in x dir.

= 340 x 230 + 0.00 x 000 7862 m*(Ax) e

1l

Max. Frontal Area of Cabinet iny dir

. W L
= 150 x 230 + 065 x 0.60 = 384 m’(Ay) PLAN 1
Wind Load: ) W )
WL = 135 kPa ( the building height under 3 m) d 1
Force Coefficient, CF = 1.2 T
v
Live Load: FILFVATION
Equipment self weight = Equipment {( 200 kg Yx 2 Nos = 400 kg
siw of cone. Plinth = 2450 x Wx L x H = B&32 kg
Total Weight = 6233 kg
ight 2.33
Uit Weight  =—ax Weight © = B24 <5000 kPa

Loaded area 345 X 345
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CALCULATION Calculations by Checked by A Chan Date Apr 2024
Checking for Equipment Cabinet
Y
X
L - L PLAN

Design Data k e - l
Design Wind Pressure, = 135 kPa
Force Coefficient, Cf = 120
Max. Overall Size of Cabinet or Antenna = 1.00 m (W) x .00 m(D) x 230 m(H)
Proposed Plinth Size = 345 m{We)x 345 m{lc) x 020 m(Hc)
Check Stability of Equipment Cabinet
Check Overturning (wind x dir)
Overturning Moment, Mo = q x Cf x Ax x (H/2}

=135 x12x7.82x(23/2) = 146 kNm
Resisting Moment, Mr = total weight of cabinet x (Wo / 2)

= @235/ 100x 345 /12 = 1075 kNm
Factor of Safety = Mr /Mo =(1075) /146 = 74 >= 15 OKl
Check Overturning (wind y dir)
Overturhing Moment, Mo = q x Cf x Ay x {(H/2)

= 135x12x3.84x (23/2) = 72 kNm
Resisting Moment, Mr = total weight of cabinet x (Lc / 2)

= G233 [100x3245/2 = 1075 kNm
Factor of Safety = Mr/ Mo =(1075)/72 = 1B035 >= 1b Okl
Check Sliding Case (wind x dir} - enclosed by 3.2m height existing R.C. wali
Sliding Force, Fa = qx CFx Ax

=1.35x1.2x7.62 = 127 kN
Resisting Force, Fr = total weight of cabinet x 1

= 6233 /100 x 04 = 242 KN
Factor of Safety =Fr/Fs = (24.9)/127 = 1.97 >= 15 Okl
Check Sliding Case (wind y dir) - enclosed by 3.2m height existing R.C. wall
Sliding Force, Fs =qxCfx Ay

=135 x 12 x 35.84 = 6.2 kN
Resisting Force, Fr = total weight of cabinet x |

= @233 /100 x 0.4 = 242 kN
Factor of Safety = Fr/Fs =(249)/62 = 4.01 >= 15 OKl
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CALCULATION Calculations by Checked by A Chan Date Apr 2024
Design for 5.5. Cablnet
/
* &
? 4
) ‘
Max, Equipment size 1500 (W) x 1700 (D) x 2300 (H) ¥
Max Welight of Equipment, s/w = 200 kg E
Wind pressure, gz = 125 kPa (Building under 2.5 m{max)) }
i
Force coefficient, Cf = 20 n
r

Shear due to Wind load,vx =qzx CfxDxH =13Bx2x17x2.53 = 1056 kN 3

L f
Shear due to Wind Load,Vy =qzx CfxWxH =1255x2x15x2.3 = 952 kN i
Motent due to Wind Load, Mx =VyxH/2Z - =936x23/2 = 10.71 kNm
Moment due to Wind Load, My =VxxH/2 =10557x23/2 = 1214 kNm

Adopt & nos. HSTS-R-MIO Hitti Bolbs
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Calculations b Checked b Date
CALCULATION Y Y A Chan Apr,2024
Design Loading For 5.5.Cabinet
a, = .25 kPa ( the building height under 25 m)
Cp = 200
Size of 5.5.Cabinet. = 0650 m(W) x 0300 m(@D) x 0600 m(H) { 50 ka )
Wind Load
W ox = gzxCpx00Ex06x14
= 148 kN
Wiey = qzxCpx03x0.6x14
= 0.692 kN
slw, e = B0 [100x1.4
= 070 kN
Member A C1
Member B c2
Member C Co
L 650 ol lq 500 3l
~ » i g
R 7 ry
e - N /,
. o N, J
. L NS
¢ s : &)
R VIEW ‘@ AV PR S
7 \\\ 7 \ ©
L -/// \"\ - ' ;/ Wlev \\
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A 1l A " e ’{E.
. IE | B
| B ! )
L} . B e e e = X
VIEW ¢
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52695
CALCULATION Calculations by 0 Checked by A. Chan Date Apr.2024
Check Bolt Connection for 5.5.Cabinet & Steel Platform
Size of 5.5.Cabinet = 0.65 Wy «x 030 (D) «x 060 (H)
a4 = 135  kPa
C = 200
{row) {cloumn)
Try 2 % 2 nos ME&  Grade Al - 50 Stainless Steel Bolts N 4
T og it —
Shear Capacity,F, = AxPy qj
= 366 %200 /10° NE v
= 732 kN | &%
12
Tension Capacity,P. = AxP, e +
= 26.6x210/102 Total nos. of bolts = 4 nos.
= 769 kN Bolt area,A, = 266 mm?
Shear strength of bolt, p,, = 200  N/mm?2
For wind.in x direction Tension strength of bolt, py, = 210 N/mm?
Shear per boit, F, = g xCxDxHx14/ 4 nos.
= 135 x2x0.3x0.6x1.4/ 4nos,
= 017 K < P, OK!
Tensioh per bolt,F, = g xCxDxH/2/(W-005)x14/ 2nos.
= 135x2x03x062/2/(065-0.05)x14/2nos.
= 017 kN < P OKl
Check Combing Effect
FolF, + FuProm = 0171732+ 0171769 = 005 < 1.4 OKd
For wind iny direction
Shear per bolt, F, = o xCxWxHx14/ 4 nos.
= 135 x2x0.69x 0.0 x 14 [/ 4noa.
- 037 kN < P, oKl
Tension per bolt,F, = g xCexWxH2/2/(D-005)x14/ 2no8.
= 1P5x2x0686x062/2/(03-005)x14/2ncs.
= 0.68 kN < P OKJ
Check Combine Effect
FolPs + Fu/Prom = 0371732 +065/7769 = 07 < 1.4 OKl

Adopt 4nos. M8 Stainless Steel Bolte
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Calcuiati b k
CALCULATION alculations by 0 Checked by A Chan Date Apr.2024
Check Member C1 (L = 650  mm ) l Yy
. 050
|t |
T | EA 50x50x5+ v < >
ry X oUIX C I |
/ ’
Compression on C1, = Wley/2nos Va
= 0.82/2n0s C c
= 035 kN
777
Max Shear on C1, = [( Wiex/2 Y +{  serz )17
= [( 14872 Y +( o7/2 Y17
= 062 kN
Motment, M, = ee/2xL/4
= 07/2x065/M4
= 0.06  kNm
Moment, My = Wlex/2xL/4
= 148/2x065/4
= c13 kNim

For member checking, please refer to next page.

Adpot EA BOxB0xE+
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Desi -
CALCULATION | Checked by MK, Wong Data
Member C1 EA 50x50x5+ HKSC:2011 APPROACH
Load Case 1
Member Forces F. Axial Compression = 0.35 kN 1. Shear Capacity 0.021 O.K.
F Axial Tension o = 0.09 kN 2. Bending Capacity 0.160 O.K.
V Shear Force = P = 0.82 kN 3. LT8 - O.K.
M, Major Bending = 0.06 kNm 4.Compression Capacity 0.004 O.K.
M, Minor Bending = 0.13 kiNm §.Tensile Capacity 0.000 OK.
6. Combined Axial & Bending 0.203 O.K.
Section Properties
Dimensions mm Length mm
Depth, D 50 L = 1000 max
Width, B 50 Lax =1.0%L 1000
Flange Thk, T 5.0 Lay =10L 1000
Web Thi, t 5.0
depth, d 50.0 dit = 10
width, & 50.0 bfT = G
Steel Grade 15275 hd Radius of Gyration ;ClL31.2Table 3.2
py = 275 Nfmm* = 14.8 mm
Py = 275 Nfmm* ry= 14.8 mm
¢ =(275fp,)"* 1.00 eweb = 1.00
E= 265000 Nimm®
Area Ag = 491 mm’
Second Moment of Area
I= 1.070E+05  mm*
ly= 1.070E+05  mm*
Section Modulus
Elastic: Z,= 2.950E+03 mm* Plastic: 8= 5.580E+03 mm’
Zy= 2.950E+03 mm 5y = 5580E+03 MM’
Limlting Width-to-Thickness Ratios ;ClL Table 7.1 and 7.2
CompressionElement Limiting Value Ratio Classification
Design Type  “comprassion due to Sending W Class 1 Class 2 Class 3
Plastic Compact Semi-Compact
Flange Compression due to Bending 8e Se 13e biT Semi-Compact
8.00 9.00 13.00 10.00
Web Neutrat Axis at Mid-Depth &0e 100e 120e dit Plastic
80.00 100.00 120.00 10.00
Web Generaly (>=40e= 40 ) 80ef (1+r1) 100e 7 (1+1.5r1) | 120ef (1+2r2) dit Plastic
79.55 79.39 119.38 10.00
Stress Ratios for Classification
r=Feldtpyw ;-1<rf<=1 rp = Fol Aghyy ;CL7.3()&(c)
=0.01 = 0,00
= 0,01
Shear Capagity
Vo= A3 1 ;G821
Ay = D
= 250 mm”
V= 39.69 kN Low Shear Condition >V, OK
Momant Capacity
;CL7.5.2
) 5] ()
Syer = Z +(85, -Z) \dit) SZ +(5, ~Z )| it Sper=Z, +(S, ~Z ) >—~—
(ﬁ;.r)ml By -1 [ﬂu}_]
ﬂl“‘ ﬁz; ﬁz;
= 26623 mm’ < 34516 am’ = 34510 mm®
& 26623 mm®
. v Y
Sv= 2083 mm P o= o007
5.5. Equipment Cabinet Steef Frame on concrete plinth.xls A Page 7 of 65
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CALCU LATION Design by Checked by M.K, Wang Date:
Mambar C1 EA 50x50x5+ HKSC:2011 APPROACH
M, = py X Z (Seff) < 1.2.py(Zx -p.Sv 1.5} 1000 = 1 kNm ;ClL822
hY 1.2.py(Zy -p.Sv {1.5)/ 1000 = .97 kNm
Mex = Py X min(2x, Sx,eff) = 0.81 kNm M= 81 kNm » Mx, OK
Mo, = P, Xmin(Zy, Sy.eff) = 0.81 kNm T My 81 kNm > My, OK
1
Momant Capacity to | aterat Torsionat Buckling .
M, 2 ™M ;CLBAS2
My = 1.0 ; Table 8.4a
M, = pb Zx or pb Seff (8.20 - 8.24)
= vl J ;6. 83563
u=09 inHoi-roiIed Section v
A= Leln=lefn= 67.57
x=0fT= 10.00
NS E—— Y
i +0.05(27x)) 200
Jﬁ_'_ . 05 Semi-Compact Sections
Py = 275.00 Nimm* Rolted Section v :8.3.5.2 App. 8.1
P(_s' Z Ac e .
M, = 1.53 khm >mLT Mx, OK
Compression Resistance e
Lac=L= 1000 mm = 14.8 mm A= L 67.6 ! Rolled H-Section
Ly=L= 1000 mm fy = 14.8 mm A, = Lgr, = 67.6
Pox = 206.67 Nfmm* Pox= Pex- A= 101.47 &N ;CL8.7.5
Pey = 186,07 Nimm* Py=py. A= 91.36 kN ; Table 8.7, App. 8.4
P, = 91.36 kN » Fg, OK
Compression Members under Combined Axial Force and Moments
Cross-section Capacity
FoiAgPy + M 7 M, M, /Mg =t ;CL.8.941
= 0.00 + 0.074 0.160
= 0.24
< 1.00 < 1, 0K
KMember Buckling Resistance
m,= 1.0 ; Table 8.9
Moy = pyly ;ClL B892
= 0.81 kNm .
FolPy 4+ maMJM, 4 mA /M, st ;Cl.89.2
= 0.00 + 0.04 + 0.16
= 0.20 -
< 1.00 < 1, OK
Tension Resistance
Ke = 1.0
Ag = Ke @in < 8y Hole Area = G mm’
= 49 mm’
Pe= py. Ae al= 250 mm
= 135.03 KN az= 241 mm >Ft, 0K
Tension Members under Combined Axial Force and Moments
Ft{ Pt + M,/ M., M, f My =1 ;CL 8.8
= 0.00 + 0.074 0.160
= 0.23
< 1.00 < 1, 0K
5.5. Equipment Cabinet Steel Frame on concrele plinth.xls A Page 8 of 65
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Calgulati h
CALCULATION alculations by 0 Checked by A Chan Date Apr.2024
Check Member C2 (L = 300  mm ) 300
]
Try ‘EA SOdex5+ B
Compregsion on (2, = Wlex/ 2 nos
= 148/ 2nos c ¢
= 0.74 kN
Max Shear on C2, = [( eelz Y r( Wy X177
= [( o7 Y+( o9, 17
= 05 kN
Moment, M, = sel2xL/l4
= 07/2x05/4
= 003  kNm
Moment, M, = Wley/Z2xL/4
= 069/2x034
= 0,05 kNm

For member checking, please refer to next page.

Adpot EA BOxE0x5+
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J E G St7
CALCU LAT[ON Design by Checked by 4K Wang Date:
Member C2 EA 50x50x5+ HKSC:2011 APPROACH
Load Case 1
Member Forces F. Axial Compression = 0.74 kN 1. Shear Capacity 0.013 oK.
F. Axial Tension . = 0.00 kN 2. Bending Capacity 0.037 O.K.
V ShearForce= V. + 7.0 = 050 KN 3.1T8 - O.K,
M, Major Bending = 0.03 kNm 4.Comgression Capacity 0.008 O.K.
M, Minor Bending = 0.03 kiNm 5. Tensile Capacity 0.000 O.K.
) 6. Combined Axial & Beading 0.065 O.K.
Section Properties
ERS)
Dimensians mm Length mm
Depth, D 50 L. = 1000 max
Width, B 50 Lo =106L 1000
Flange Thk, T 5.0 Ly =1.0L 1000
Web Th, { 50
dapth, d 50.0 dit= 10
width, b 50.0 b/T = 10
Steel Grade s v Radius of Gyration ;€1 3.1.2 Table 3.2
p, = 275 Ny = 14.8 mm
Py = 275 N/mm* = 14.8 mm
e =(2751p,)"* 1.00 eweb = 1.00
E= 205000 Nimm®
Area A, = 491 ram*
Second Moment of Area
i = 1.070E+05  mm’
3= 10706+05  mm’
Section Modulus
Elastic: Z= 29508403  mm’ Plastic: S, = 5.580E+03 mm’
Zy= 2950403 MM §,= 5.580E+03 M’
Limiting Width-to-Thickness Ratios ; Gl Table 7.1 and 7.2
Compression Efement ) Limiting Value Ratio Classification
Design Type  compression due to 3ending ¥ Class 1 Class 2 Class 3
Plastic Compact Semi-Compact
Flange Compression due to Bending Be Oe 13e biT Semi-Compact
8.00 9.00 13.00 10.00
Web Neutral Axis at Mid-Depth 80e 100e 120e dit Plastic
£0.00 100.00 120.00 10.00
Web Generally (>= 40e = 40 ) 80e/f (1+r1) 100¢e / (1+1.5r1) | 1208/ (1+2r2) dit Plastic
79.15 78,73 118.70 10.00
Stress Ratios for Classification
n=Fcidtpyw ;-1<rl<=1 2= Fof Ay ;CL7.3(a)y&(c)
= 0.01 = 0.01
= (.01
Shear Capacity
Vo= PA3 1 ;CL.8.2.1
Av=1D
= 250 mm’
V= 39.69 kN Low Shear Condition >V, 0K
Mament Capagity
;CL7.52
[ﬂm) , [gi]_l (ﬁ”]_
- " BT
Saen =z 448, -7} dit <Z +(8,-2) \bir) | Spar 2 Z, +(S, = Z, ) =
[ﬂm]_l B [&]_1
B B By
= 26411 mm® < 4510 mm® = 34510 mm®
= 26411 mm®
3 2V .
Sv= 2083 mm Ll ! 0.0006
5.5, Equipment Cabinet Steel Frame on concrete plinth.ds B Page 9 of 65
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CALCU L.AT'ON esign by Checked by M.K. Wong Date
Menber C2 EA 90x%0x12 HKSC:2011 APPROACH
M. = py X Z (Seff) < 1.2.py(Zx -p.Sv1.5) /1000 = 1kNm ;Cl.82.2
S 1.2.py(Zy -p.Sv 11.5)/ 1000 = .97 kNm
Mex = Py X min{Zx, Sn,eff) = 0.81 kNm Mex .81 kNm > Mx, OK
Mg, = py X min(Zy. Sy.eff) = 0.81 kNm M., 81 XNm > My, OK
1
Moment Capacity to Lateral Torsional Buckling
Af, 2 MM ;1 C1L.8.352
my= 10 ; Table 8.4a
My = piy 2% or pb Seff 1(8.20 - 8.24)
M1 = uvdyf 3, ,C.8.353
u= 0.9
r= Ledr=Lyfr,= 67.57
x=0fT= 10.00
V. I——Y 7!
TR
f+00s(arxy] 200
Ji. - 05 Semi-Compact Sections
A= 32,85 © e
Spye 275.00 Nfmm* Ralled Section ; 8.3.5.2 App. 8.1
E,ozd.p,
M, = 1.53 kNm > mbT M, OK
Compression Resistance
Len=L = 1000 mm = 14.8 mm Ay = Logdre = 67.6
Ly=L= 1000 mm = 14.8 mm =L = 67.6
Pex = 206.67 Nfmm* Pey =P . A= 101.47 kN ;CLATS
Pey = 186.07 N/mm* Poy=poy. A= 91.36 kN ; Table 8.7, App. 8.4
P.= 91.36 kN > Fe, OK
Compression Members under Combined Axial Force and Moments
Cross-section Capacily
FAAQP, + Myt M MM, <t ; Gl 8.9.1
= 0.1 + 0.037 0.037
= 0.08
< 1.00 < 1, 0K
Member Buckling Resistance
m,= 10 ; Table 8.9
My = pydy 1ClL892
= (.81 KNm
FelPoy 4+ MrMJMy 4 mM /M, <1 . Cl.8.9.2
= 0.0 + 0.02 -+ 0.04
= 0.06
< 1.00 < 1,0K
Tension Resistance
Ke = 10
As = Ks an < dg Hole Area = 0 mm*
= 491 mem?
P = py. Ae al 250 mn*
= 13503 kN az= 241 mm’ > Ft, OK
Tenslon Members under Combined Axial Force and Moments
Ft/Pt  + M. M MM, <1 ;Cl 8.8
= 0.00 + 0.037 0.037
= 0.07
< 1.00 < 1, 0K
S.5. Equipment Cabinet Steel Frame on cancrete plinth.xls a8 Page 10 of 65
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CALCULATION Calculations by 0 hecked by A. Chan Date Apr.2024
Check Member C5 (L = 800 mm )
Try  EA50K50x5+ - lcc
v
- »
Compression on C3, = sel4nos /
= 0.i& kN v, 8]
v S
&
Max Shear on C3, = [( Wiex/4 ) +( Weys4 )17 ¢
= [( 14874 ) +( 08974 Y17
= 0.4 kN
Moment, M, = Wiex/4x(H/Z2+1L)
= 148/ 4%(0.6(2+08)
= 041 kNm
Moment, M, = Wley /4 x(H/2+1L)

= 069/4x(06/7/2+08)
019 kiNm

il

For member checking, please refer to next page.

Adpot EA BOxB0x5+
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Desi ked :
CALCU LATION esign by Checked by M.K. Wang Date
Mambar C3 EA 50x50x5+ HKSC:2011 APPROACH
Load Case 1
Member Forces F, Axial Compression = 0.18 KN 1. Shear Capacily 0.010 0K,
F, Axial Tensicn = 0.00 kN 2. Bending Capacity 0.505 0.K,
V Shear Force = I o.41 kN 3. LTB - QK.
M, Major Bending = 0.41 kNm 4.Compression Capacity 0.002 oK,
M, Minor Bending = 0.19 kim 5.Tensile Capacity 0.000 O.K.
6. Combined Axial & Bending 0.503 Q.K.
Section Properties
Dimensions mm Length mm
Depth, D 50 L = 1000 max
Width, B 50 Lax =10L 1000
Fiange Thi, T 5.0 Ley =10L 1000
Web Thi, t 5.0
depth, d 50.¢ dit= 10
width, b 50.0 biT = 10
Steel Grade isars v Radius of Gyration :Cl.3.1.2 Table 3.2
py= 275 Nimm* = 14.8 mm
Pyw = 275 Nfmm? ry = 14.8 mm
« =(275lp,)"" 1.00 eweb= 1.00
E= 205000 Nfmm?
Area Ay = 491 mm?*
Second Moment of Area
Iy= 1.070E+05 mm
ly= 1.070E+05 mm
Saction Modulus
Elastic: 2= 2950E+03  mm’ Plastic: Sy 5.580E+03 mm’
Z,= 2950E+03  ram’ §,= 5.580E+03 mm’
Limiting Width-to-Thickness Ratios ; Cl. Table 7.1 and 7.2
CompressionElement Liriting Value Ratio Classification
Deslgn Typa Corpression due to Sending ¥ - Class 1 Class 2 Class 3
Plastic Compast Semi-Compact
Flange Compression due to Bending Be Yo 13e bT Semi-Compact
8.00 9.00 13.00 10.00
Web Neutral Axis at Mid-Depth a0e 1G0e 1202 dit Plastic
80,00 100.00 120.00 10.00
Web Generally {(>=40e = 40 ) 80e/ (14r1) t00e/ (141.5r1) § 120e/ {§+2r2) dit Plastic
79.79 79.69 119.68 10.00
Stress Ratios for Classification
rn=Fcldtpyw ;-1<r1<=1 rp= Fol Ay, ;CL7.3(a) & (c)
= 0.00 = 0.00
= 0.00
Shear Capacity
Vo= P43 1 icl.a2t
av =D
= 250 mm’
Ve = 39.69 kN Low Shear Condition >V, 0K
IMoment Capacity
;ClL.7.5.2
[ﬁ)w) | {ﬁ(—}—l {ﬂ” -1
- N biT - BIT
Swer 7 4 (5, ~2) \dit) |« Z (S, -Z )i Spr=Z, +{5,~Z,)
[fi»ﬁ)g AN {gﬁ,ﬁ{m]ﬂ
ﬂ!w ﬂzf ﬁlf'
= 26717 mm* < 34510 mm® = 34510 mm®
= 26717 mm®
) 2 B
Sv= 2083 mm p= ",;m—l = 0.0004
§.5. Equipment Cabinet Steel Frame on concrete plinth.xis C Page 11 0f 65
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Desi :
CALCULATION |Pes9¥ Checked by WK Wong Date
Member C3 EA 50x50x5+ HKSC:2011 APPROACH
M. = py X Z (Seff) < 1.2.py(Zx -p.Sv /1.5) /1000 = 1 kNm ,ClL8.2.2
< 1.2.py(Zy -p.Sv/1.5) /1000 = .97 kNm
M, = py % nin(Zx, Sxeff) = 0.81 kNm M.y .81 kNm > Mx, OK
Moy = By X min{Zy, Sy.ef) = .81 KNm T M= 81 kNm > My, OK
1
Mament Capacity to Lateral Torsional Bugkling
af, z MMy ;ClL 8352
mr= t.0 ; Table 8.4a
M, = pb Zx or pb Seff (8.20 - 8.24)
Mr = oeedafA Gl 8353
u=09 | Hot-rolted Sectien v
A= Lgloy=be /= 67.57
x=DI{T= 10.00
¢ o ———-———l——------w:,*24 = 074
(l+005(ars)} 2.00
Jﬂ - 05 Semi-Compact Sections
M= 32.85 o
Lopp= 275.00 N/man ! Roled Section v ; B.3.5.2 App. 8.1
1)” > Ag pt_ s _ i Rodle U 07,
My = 1.53 kiNm >mLT Mx, OK
Compression Resistance . .
Lag=b = 1000 mm K= 14.8 mm A= Laodty = 67.6 ! Rofled H-Section
Ly=L= 1000 mm = 14.8 mm Ay = Lo = 67.6
Pex = 206.87 Nfram® Pox = Pex. A= 101.47 kN ;CL8T5E
Poy = 186.07 Nimm* Pu=py. A= 91.36 kN : Table 8.7, App. B.4
Pe= 91.36 kN > Fc, OK
Compression Members unider Combined Axial Force and Moments
Cross-section Capacity
FAAGR, +  MJIM, + MM, <1 ; CL 881
= 0.00 + 0.505 + 0.234
= 6.74
< 1.00 < 1, 0K
Member Buckling Resistance -
m,=10 ; Table 8.9
Moy = Py 2y ;1892
= (.81 kiNm
FolPy 4+ MM dMy 4 md /M, <1 ;Cl. 892
= 000 + 0.27 + 0.23
= 0.50
< 1.00 < 1,0K
Tension Resistance
Ka = 10 )
A= Ko < a, Hole Area = 0 mm’
= 491 mm®
Pi=py. Ae al= 250 e’
= 13503 kN a2 = 241 ma’ > Ft, OK
Tension Members under Combined Axlal Force and Moments
Ft/pt + MM,  + Myl M, =1 ;C.88
= 0.00 + 0.505 + 0.234
= 0.74
< 1.00 < 1, 0K
$.5. Equipment Cabinet Steel Frame on concrete plinth.xls Cc Page 12 of 65
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CALCULATION Calcutations by 0 ecked by A. Chan Pate Apr,2024
Desigh for Weld Connection
Try & mm fillet weld all round , p,, = 220 Nimm? ,
T/
a = 5 sindb i
i /
= 5254  mm L Y,
;
L = B0-2x5 A
= 40 mim ;
R N i e ar
Weld Area, Apeq) = 2al -
= 2x354x40
= 284  mm’ N
ol Vi = 082 KN
Cy = 035 N
RA = 0.9 kN
cz: Ve = 05 kN
Ce = 074 KN
Rﬁ = 0.9 kN
Co: Ye = .41 kN
Ce = Max. Compression of C% + Compression dus to Wind Moment of C
= 048 +Wlex/2x(H/2+08)/D+Wley/2x(H/2+0.8) /W
= 018 +148/2x(06/2+08}/03+069x(06/2+08)/065
= 34772 kN
RC - 5.51 kN
Shear on weld = DATNT48T7I7249 x 1000 [ 264
= 1226  N/mm? < Pu 0Kl
Adopt B mm Fillet Weld All Round
Design for Anchor Bolts
Shear, Yx = Wlex/2/14 = 1.48/2/14 = 053 kN
Shear, Vy = Wley /2 /14 = 0.69/2/14 = 0.25 kN
Morment, My = Wlex /14 x(H/2+0.8) = 148 M14x{06/2+08) = 116 kiNm

[

e/ 2/ 14+ Wiey M4 x(H/2+08) /W
07/2+069/14x(06/2+08)/065
= 116 kN

Max Tension, T

]

Try & nos, HBTd - R - M&
Please refer to hilti cutput
- Adopt. Gnos HGT3-R- ME bolte
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CALCULATION Calculations by Checked by M.K. Wong Date Apr 2024
Design Wind Pressure Calculation under CoP on Wind Effects 2019
Max. Actual Height , Z, above ground level = 16 m
Wind reference pressure, Qo,z = 3.7 (16/500) ~0.1© ==> 212  kPa

1

Directionality factor on pressure, 5o 0.65 (assume cricital value)
Max. Slope Height = O m; Max. Slope Length = O 'm

Upwind slope of topographic feature 0/0 ==> #DIV/O! <0.03

The topography factor, St 1.00 'Outside the topography significant zone

il

Qo,z 5t Se == 1.62 kPa

Net pressure on surface, Qz

1.8 {at edge zones of building, reference from Table B2-1)

1

Net pressure coefficient, Cp

The size factor, 56 = 1000
The finial design wind pressure = QzxCpx5Ss
= 1.862x1.8x1

11

kPa (Adopt 3.42 kPa as critical case

in come caleudetion)

Ll s S OERT 2O

—-Eiga zotie

e (M0

Size Factor, §;

0.7

06 ¢ ! : L ! s
1 o 100 1104

Half-perimeter of the loaded ares, Ly g, (m)

Figure 5-2 Size Iactor, S,
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B Seismic failure

[ WY, faﬂure 59 (41)
M Design error
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Envelope = Load Cases 11,12
and MNeodes 1,7,13,14

DISPLACEMENTS (mm,rad) {*=Maximum, #=Minimum}

Node Case Tx Ty Tz Rx Ry Rz
1 11 0.00%# 0.00%# 0.00*k 0.00*4 C.00%H 0.00%#

REACTIONS [kN, kNm) {*-Maximum, #=Minimum)

Node Case EFx Fy Fz Mx My Mz
1 12 0.01* 12,35 ~-6.72 -19.184# 0.67 -0.04#

7 11 -17.544# -71.35 0.00 0.00 0.00 75.47*

13 11 ~10.04 4.43 0.27* -0.30 -3.73# 37.19
13 12 0.00 -141.17# ~20.58 -16.36 0.00 0.00
14 11 -10.04 4.43 -0.27 0.30* 3.73* 37.19
14 1z 0.00 15G¢.03* ~21.124% -15,77 G.00 0.00



SPACE GASS 14 (HK3334} (64-bit} - JEG ENGINEERING CO LTD
Path: Y:\J8009 (other}\2693\LANDS\20240415\4
Designer: Date: Wednesday, Bpril 24, 2024 12:47 PM, Paga: 1

DISPLACEMENTS AT NODE 8§ (mm, rad)

Case Tx Ty Tz Rx Ry
21 .00 0,00 0.00 0.00 0.00 0.
22 0.00 0.00 0.0C 0.00 0.00 0.

REACTIONS AT NODE 8 {kN, kbim)
Case Fx Fy Fz Mx My
21 -39.39 24.48 0.00 0.00 .00 310,
22 0.00 24.48 -39.39 -310.36 0.00 0.
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Job Job No.| Fage
' E G BTS site JB009 A
52693 | A2
Calculations b Checked b Date
CALCULATION Y Y A Chan Apr,2024
Design for cast in bolt
N = 38244 kN
v, = 36 kN
v, = 3126 kN
Try MG Grade 6.8 GMS bolt
Bolt area,A, = 157 mm?
Shear strength of bolt, g, = 2375 N/mm®
Tension strength of bolt, py, = 560 N/imm?
Shear Capacity,F, Tension Capacity,P;
= A!’. X Pgb = At A P&t
= 167 x 375/ 10° = 157 x 560 /103
= B8LE kN = 8792 kN
Shear per bolt, £,
= f( sz + Vyz )
= (31267 + 31267 )
= 442 kN < P, OK!
Tension per bolt,Fy
= N
= 3% kN < P, OK!
Check Combin Effect
F P, + FolP oo L 4425888+ 38348792 = 0B < 14 OKl

Check for anchorage length
Tension per bolt

Concrete cube strength,f,,

Try anchorage length,l,

Coefficient dependent on the bar type, 5

Design anchorage bond stress,f,

Uitimate anchorage bond strege,f,,

Adopt M16 Grade &.6 GMS bolt

Fol) kN

30 N/mm?

400  mm

05 For Type 2 : deformed bars

FE;'/( X @ xlb)
38 x10% / ( mx 16 x 400)
1.9 N/mm?

B x f f:cu
0.5 x V30
2.74 N/mm?2 >

OK|

Adopt 400mm anchorage length
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CALCULATION Calculations by Checked by P\CW Date
Shear ot Jomt
IRV RIE TR Y = 314 kN

/(o moal, of Joml

= 304 % (2570675 02- 285y = (42 knm
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Job Job No.| Page
,EG Porposed Antenna Fole Connection Checking JE009 A ,ﬁ\
S2693
CALCULATION |leviarions by Chocked by a Chan  |P% Apr 2024

Section Modulus for Bolt Group at Joint of Antenna (jroup

Try  CHS 1143x50 ﬂ for pole above joint.  Elastic modulus = 45 cm’
Plastic modulus = 45 m°
Try  CHS1937x100 v] for pole below joint  Elastic modulus = 252 o
Plastic modulus = 252 on°

Diameter of blot, d
(15] i

Elastic modulus

|, for bolt 1, 4

Distance between outer most bolts about centroid of blot group
350 20 x 2 290  mm

| for bolt 2, 3,5, 6

= §G+Ay2 = 1G+Ay2

= nd /64 + nd/A(DI2)° = nd’ /64 + dA(DIAY
= 3217 + 4227327 = 3217 + 1056622
= 4230544 mm* = 1060049  mm*

Tota

i

| [ for bolt group
2 x 4230544

+ 4 x 10860049

1.3E+07 mm4

Elastic modulus of belt group
13E+07 1 (DI2)
57595 mm>
&7.60

3
cth

1

Flastic modulus

Plastic modulus for bolt 1, 4

= Ao + Ay
( Y= ¥r =
= ndyi4 + ndvi4
= 29154 + 29154
= 58308  mm°

Total |, for bolt group
1x 5&308
= 116616

2%

o4

3
mm

Plastic modulus of bolt group

o616
110.0

3
M
5
cim

525

D2 )

29154

45.0

em®  Elastic modulus for CHS 114.3x 5.0  OK!

Flastic moduius for bolt 2, 3, 5, &

= Ao + Apyr
{( Yo = yr= Di4 )
= ndyi4 + ndiyi4
= 14577 + 14577
= 29154 mm

cwi®  Plastic modulus for CHS 1143 x5.0 OKl

Therefore, section of bolt group is not a critical section
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SDACE GASS 14 (HK3334) (64-bit}
path: Y:\JB009 (other)\2693\LANDS\20240415\5
Designer: Date: Wednesday, April 24, 2024 4:45 PM, Page: 1
SPACE |
Load case 4 GASS
B 4 Pole Wind X
0.38kN/m
0.3BKN/mM gN/m
r—
Sections:
‘ﬁ B 2 168.3x6.3 CHS
X Materials: B 3 193.7x10.0 CHS
Scale (1:75), Viewpoint (157,42), Loads B 1 stee. MR 4 1143x5.0CHS




SPACE GASS 14 (HK3334) (64-bit) - JEG ENGINEERING CO LTB
path: Y:\J2009 (other)\2693\LANDS\20240415\5
H

Designer: Date: Wednesday, April 24, 2024 4:46 PM, Page:
Load case 5 ) Sgﬁ%% :
B 5 pPole Wind 2

0.38%N/m
R
0.38kN/m 0. N”“
/ 0. N,rm e %K{Qfm
N B3 e/
X SHNIm
I
B 38kN/m
Sections:
j B > 168.3x6.3 CHS
; Materials: B 2 193.7x10.0CHS
Scale (1:75), Viewpoint (157,42), Loads B 1 STEEL W 4 114.3x5.0 CHS
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SPACE GASS 14 (HK3334) (64-bit) - JEG ENGINEERING CC LTD
Path: Y:\JBO0Y (other)\2693\LANDS\20240415\5
Designer: Date: Wednesday, April 24, 2024 4:51 PM, Page: 1

DISPLACEMENTS AT NODE 8 {mm, rad)

Case T= Ty Tz Rx Ry Rz
21 0.00 0.00 0.00 0.00 0.00 0.00
22 0.00 0.00 0.00 .00 0.00 0.00

REACTIONS AT NODE 8 (kM, kNim)
Case Fx Fy Fz Mx My Mz
21 -29.87 25.08 0.00 0.040 0.00 251.54
22 0.00 25.08 -30.67 ~-255.53 0.00 0.060



BY¥ Tekla Tedds

1 ey
Project ! Job o, AF56
Calcs for Start page no./Revision
1
Calcs by Calcs date Checked by Checked date Approved by Approved date
P 442412024

PAD FOOTING ANALYSIS AND DESIGN (BS8110-1:1997)

3450

«— 1225

Pad footing details

Length of pad footing

Width of pad footing

Area of pad footing

Depth of pad footing

Depth of soit over pad footing
Density of concrete

Column details
Column base length
Column base width
Column eccentricity In X
Column eccentricity in y

Soil details

Density of sail

Design shear strength
Design base friction
Allowable bearing pressure

Axial loading on column
Dead axial load on column
Imposed axial load on column
Wind axial load on column
Total axial load on column

Foundation foads
Dead surcharge load
Imposed surcharge load

41225

3450

A

|. = 3450 mm

B = 3450 mm
A=LxB=11.903m?
h = BOO mm

hsei = 0 mm

Peonc = 24.5 kN/m?®

1a = 1000 mm
ba = 1000 mm
erxa = 0 MM
epya = 0 mm

psea = 20.0 kKN/m3
¢’ = 25.0 deg

5 =19.3 deg
Phearing = 63 KN/m?

Pea = 25.1 kN
Paa = 0.0 kN
Pwa = 0.0 kN
Pa=25.1 kN

Fasur = 0.000 kN/m?
Fasur = 0.000 kiN/m?

l¢— 1225

l-—1225—p

Tedds calcutation version 2.0.07
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Start page no./Revision

2

Calcs by
p

Calcs date

4/24/2024

Checked by Checked date

Approved by

Approved date

Pad footing self weight
Soil self weight
Total foundation load

Horizontal loading on column base
Dead horizontal load in x direction
Imposed horizontal load in x direction
Wind horizontal load in x direction
Totat horizontal load in x direction
Dead horizontal load in y direction
imposed horizontal load in y direction
Wind horizontal load in y direction
Total horizontal load in y direction

Moment on column base

Dead moment on column in x direction
Imposed moment on column in x direction
Wind moment on column in x direction
Total moment on column in x direction
Dead moment on column in y direction
imposed moment on column in y direction
Wind moment on column in y direction
Total moment on column in y direction

Check stability against sliding
Resistance to sliding due to base friction

Passive pressure coefficient

Stability against sliding in x direction
Passive resistance of soll in x direction
Total resistance to sliding in x direction

Check stability against overturning in x direction

Total overturning moment

Restoring moment in x direction
Foundation loading

Axial loading on column

Total restoring moment

Fswt = h x Poone = 19.600 kN/m?
Fsoil = hsai % psan = 0.000 kKN/m?

F = A x (Fasur + Fosur + Fawt + Fsoi) = 233.3 kN

Hexa = 30.7 kN
Haxa = 0.0 kKN
Hwixa = 0.0 kN
Hia = 30.7 kN
Hoya = 0.0 kN
Haya = 0.0 kN
Hwya = 0.0 kN
Hya = 0.0 kN

Maxa = -255.530 kNm
Maxa = 0.000 kNm
Mwxa = 0.000 kNm
Mxa = -255.530 KNm
Maya = 0.000 kNm
Maya = 0.000 KNm
Muwya = 0.000 KNm
Mya = 0.000 kNm

Htriction = maX([PGA + (FGsur + Fow + Fsoi!) X A], 0] kN) x taﬂ(S) =90.5 kN

Ko = (1 + sin(¢")) / (1 - sin{¢’)) = 2.464

Hypas = 0.5 3 Kp x (h2 + 2 x h x hsai} x B x psot = 54.4 kN

Hures = Hiriction + Hipas = 144.9 kN

MyoT = Mxa + Hyxa x h = -230.994 KNm

Myeur = A % (Fosur # Fom + Feoi) x L /2 = 402.424 kNm

Muavial = {Pga) x (L / 2 + epxa) = 43.263 kNm
Mxres = Mrsur + Myaxias = 445.687 kKNm

PASS - Resistance to sliding is greater than horizontal load in x direction

PASS - Overturning safety factor exceeds the minimum of 1.5 in the x direction

Caiculate pad base reaction
Total base reaction

Eccentricity of base reaction in x
Eccentricity of base reaction iny

Check pad base reaction eccentricity

Calculate pad base pressures

T=F + Pa=258.4 kN

esz(PAxepr+ Mm+HxAXh)/T=-894mm

ery = (Pax epya + Mya + Hya x h)/ T =0 mm

abs(ew) / L + abs{er) /B = 0.259

Base reaction acts outside of middle third of base

qi=2xT/[3xB x{L/2-abs(er))] = 60.083 kN/m?
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Q=2xT/[3xBx(L/2-abs(en))] = 60.083 kN/m?
ga = 0.000 kiN/n¥?
ga = 0.000 kN/m?
Minimum base pressure Qrin = MIN(Q1, G2, 3, ¢4} = 0.000 kN/m?
Maximum base pressure Qmax = Max(q1, Gz, 3, g¢) = 60.083 KN/m2
PASS - Maximum base pressure is less than allowable bearing pressure
60.1 kNm” ([T e 0.0 kN/m”

TR TR AR AT

@
o]
=
£
3

Partial safety factors for loads
Partial safety factor for dead loads
Partial safety factor for imposed joads
Partial safety factor for wind loads

Uitimate axial loading on column
Ultimate axiat load on column

Uitimate foundation loads
Uitimate foundation load

Ultimate horizontal loading on column
Ultimate horizontal load in x direction
Ultimate horizontal load in y direction

Ulitimate moment on column
Uitimate moment on column in x direction
Ultimate moment on column in y direction

Calculate ultimate pad base reaction
Uitimate base reaction

Eccentricity of ultimate base reaction in x
Eccentricity of ultimate base reactioniny

0.0 kN/m

e = 1.40
v = 1.60
yiw = 0.00

Pua = Paa x yic + Poa x yia + Pwa x yw = 35,1 kN

Fu=A x [(Fosur + Fawt + Feoil) x yic + Fasur x yia] = 326.6 kN

Hiua = Hoxa x yia + Hoxa x yia + Hwea x yw = 42.9 kN
Hyea = Hoya x yiG + Haya x yia + Hwya x yw = 0.0 kN

Miua = Moxa x yi6 + Maxa x yia + Mwsa x yw = -357.742 kNm
Myua = Maya x yia + Maya x yia + Mwya x yaw = 0.000 kNm

To = Fu+ Pua=361.7 kN
ena = (Pea x @pxa + Myua + Hxua x h)/ Tu = -894 mm
ety = (Pua x 8pya + Mya + Hya x h)/ Tu = 0 mm
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Calculate ultimate pad base pressures

Minimum ultimate base pressure
Maximum ultimate base pressure

qu=2xTu/[3 xB x (L /2 - abs{erw))] = 84.117 kN/m?
Gou=2 x Tu/[3 x B x (L /2 - abs{erw)}] = 84.117 kN/m?
gau = 0.000 kNfm?

Gau = 0.000 kN/m?

Qenins = MUN{Q10, G2u, Gau, Gau) = 0.000 kNm?

Qaxs = MAX{Qiu, G2u, Gau, Gau) = 84,117 kKN/m?

Calculate rate of change of base pressure in x direction

Left hand base reaction

Right hand base reaction

Length of base reaction

Rate of change of base pressure

Calculate pad lengths in x direction
Left hand length
Right hand length

Calculate ultimate moments in x direction
Ultimate positive moment in x direction
Position of maximum negative moment
Ultimate negative momant in x direction

fuL = {qu *+ Ga2o) x B/ 2 = 280.202 kN/m
fir = (gou + Qau) x B/ 2 = 0.000 kKN/m
Lx=3x(L/2+ew)=2493 mm

Cx = (fur - fu) / Lx = -116.413 kN/m/m

LL=L/2+epwm=1726 mm
Lr=L/2-apa=1725 mm

Me=Fux L2/ 2+ Cax Li3/6-Fux L2/ (2 x L) =191.327 kNm
:=1725 mm

Muneg = fut x LL2 /2 + Cx x L3/ 6 - Fux Li2/(2 x L) + Huwa x h + Muna

Mxneg = -132.064 kNm

Calculate rate of change of base pressure in y direction

Top edge base reaction

Bottom edge base reaction

{ ength of base reaction

Rate of change of base pressure

Calcuiate pad lengths in y direction
Top length
Bottom length

Calculate uitimate moments in y direction

Ultimate moment in y direction

Material details

Characteristic strength of concrete
Characteristic strength of reinforcement
Characteristic strength of shear reinforcement
Nominal cover to reinforcement

Moment design in x direction
Diameter of tension reinforcement
Depth of tension reinforcement

fur = {Qau + Qa) x L/ 2 = 145.101 kN/m
foa = (gt + qau) x L/ 2 = 145,101 kKN/m
Ly =B =3450 mm

Cy = (fus - fur) / Ly = 0.000 kN/m/m

br=B/2-epa=1725 mm
Le=B/2 +eppn=1725mm

My=fuT><L121’2+nyLT316-FuxL121(2xB)=75.035kNm

fou = 30 Nlmm2
fy = 500 Nfmm?

“f = 500 Nimm?

Cnom = 30 mm

dxp = 20 mm
dx=h-Crom=- e/ 2 =760 mm

Design formula for rectangular beams (cl 3.4.4.4)

Lever arm
Area of tension reinforcement required

Ke= My / (B> d® x fou) = 0.003
K¢ = 0.156
Kx < K«' compression reinforcement is not required
24 = dx x Min([0.5 + ¥(0.25 - K« / 0.9)], 0.95) = 722 mm
As xreq = My / (0.87 X fy Ed Zx) = 609 mm?
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Minimurn area of tension reinforcement As_x min = 0.0043 x B x h = 3588 mm?
Tension reinforcement provided 17 No. 20 dia. bars bottom {200 centres)
Area of tension reinforcement provided As x8 prov = Nug x 1t % ¢ue? / 4 = 5341 mm?

PASS - Tension reinforcement provided exceeds tension reinforcement required

Negative moment design in x direction
Diameter of tension reinforcement T = 20 mm
Depth of tension reinforcement dy = 1 - Crom - dur / 2 = 760 mm

Design formula for rectangular beams (cl 3.4.4.4)
Kx = -Minag / (B % O % feu) = 0.002

Ky = 0.156
K. < Ky’ compression reinforcement is not required
Lever arm 2z = dx x MIR([0.5 + ¥(0.25 - K/ 0.9)], 0.95) = 722 mm
Area of tension reinforcement required As s req = -Muneg / (0.87 x Ty x 2«} = 420 mm?
Minimum area of tension reinforcement As x min = 0.0013 x B x h = 3588 mm?
Tension reinforcement provided 17 No. 20 dia. bars top (200 centres)
Area of tension reinforcement provided As xt prov = Nt % 10 % di2 /4 = 5341 mm?

PASS - Tension reinforcement provided exceeds tension reinforcement required

Moment design in y direction
Diamater of tension reinforcement dye = 20 mm
Depth of tension reinforcement dy = h - Cnom - §x - fya / 2 = 740 mm

Design formula for rectangular beams (c! 3.4.4.4)
Ky = My f (L X dy2 X fcu) = 0.001

Ky =0.156
K, < K,' compression reinforcement is not required
Leverarm 2y = dy x min([0.5 + ¥(0.25 - Ky / 0.9)], 0.95) = 703 mm
Area of tension reinforcement required As y req = My / (0.87 x fy x 2y) = 245 mm?
Minimum area of tension reinforcement As y mn = 0.0013 x L x h = 3588 mm?
Tension reinforcement provided 17 No. 20 dia. bars bottom (200 centres)
Area of tension reinforcement provided As 48 prov = Nya x 1@ x ¢ya? [ 4 = 5341 mm?

PASS - Tension reinforcement provided exceeds tension reinforcement required

Calculate ultimate shear force at d from left face of column

Ultimate pressure for shear Qou ={Qza + Cxx (L/2 + epxa-1a/2-d}/ B+ qu)/ 2
Qsu = 76.271 KN/m?
Area loaded for shear As=Bxmin{(L/2 +epma-Ia/2-ds), 3x{(L/2+er))=1.604 m
Ultimate shear force Ve = As % (Qsu - Fu / A) = 78.338 kN
Shear stresses at d from left face of column (cl 3.5.5.2)
Design shear stress Vsu = Vo / (B x d) = 0.030 N/mm?
From BS 8110:Part 1:1997 - Table 3.8
Design concrete shear stress ve = 0.79 N/mm2 x min(3, [100 x As_xa_prov / (B x dx)]"?) x max({400 mm
/ '8, 0.67) x (min(fou / 1 Nimm2, 40) / 25)1 1 1.25 = 0.337 N/imm?
Allowable design shear stress Viax = MIn(0.8 Nfmm? x ¥(feu / 1 N/mm?), 5 N/mm?) = 4.382 N/mm?

PASS - vsu < Vc - No shear reinforcement raquired
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Calculate ultimate punching shear force at face of column

Ultimate pressure for punching shear Goua = GrutH[(LI2 +epaa-laf2)+{[a) 2xCo/B-[(BI2 +epya-bal2}+{ba)2]xCyll =
25.910 kN/m?

Average effective depth of reinforcement d=(ds+dy)/ 2 =750 mm

Area loaded for punching shear at column Aoa = {ia)x(ba) = 1.000 m?

Length of punching shear perimeter Upa = 2x{la)y+2x{ba) = 4000 mm

Ultimate shear force at shear perimeter Voua = Pua + (Fu /A - Qoua) x Apa = 36.642 kN

Effective shear force at shear perimeter Vouserr = Vipuax[1+1.5xabs(Muual(Vounx(ba}l] = §73.255 kN

Punching shear stresses at face of column (cl 3.7.7.2)

Design shear stress Vour = Vpusetr / (Upa x d) = 0.19% N/mm?

Allowable design shear stress Vmax = MIN(0.8N/mMm? x \(fou / 1 Nf/mm?), 5 N/mm?) = 4.382 Nimm?

PASS - Design shear stress is less than allowable design shear stress

Calculate uitimate punching shear force at perimeter of 1.5 d from face of column

Ultimate pressure for punching shear Qouatsd = Gru+{{LI2+epxa-iaf2-1.5xd)+(lat2x1.5xd 2]« Co/B-[(B/2+epya-
ba/2-1.5xd)+{bat2x1.5xd)/2]xCyll. = 25.910 kN/m?

Average effective depth of reinforcement d = (d« +dy)/2 =750 mm .

Area loaded for punching shear at column Aoatsd = {Ia+2x1 5xd)x(ba+2x1.5xd) = 10.563 m?

Length of punching shear perimeter Upatsd = 2x{la+2x1.5xd P+ 2x{bat+2x1.5xd) = 13000 mm

Ultimate shear force at shear perimeter Vpuatss = Pua + (Fu ! A - Quuatsd) % Aparse = 51,274 kN

Effective shear force at shear perimeter _ Vouatsdef = Vouassax|1+1.5xabs(Mxualf(Vpuat sax{bat+2x1.5xd))} =
216.386 kN

Punching shear stresses at perimeter of 1.5 d from face of column (cl 3.7.7.2)
Design shear stress Vpuatsd = Vouat sdeff / (Upatsa x d) = 0.022 N/fmm?

From BS 8110:Part 1:1997 - Table 3.8
Design concrete shear stress ve = 0.79 N/mm?2 x min(3, [100 x (As_@_prov / {B x dx) + As_ya_prov / (L x
dy)) / 2]"3) x max((800 mm / (dx + dy)}", 0.67) x (min(fea / 1 N/mm?, 40)
/ 25)%3 [ 1,25 = 0.339 N/mm?
Allowable design shear stress Vinax = min{0.8N/mm? x ¥{feu / 1 N/mm2), 5 N/fmm?) = 4,382 N/mm?
PASS - Vouatsd < Ve - No shear reinforcement required
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Fellr Il mda

17 No. 206 dia. bars btm (200 c/c)
17 No. 20 dia. bars top (200 c/c}

17 No. 20 dia. bars btm (200 cfc), 17 No. 20 dia. bars top {200 c/c)

— — - Shear atd from column face

—— - Punching shear perimeter at 1.5 x d from column face




Site Photos

JEG Engineering Company Limited



J8009-52693

Photo 1: owi prd antenna & U|pet O(A':’reéf'ootl location

JEG Engineering Company Limited



ANTENNA SCHEDULE ANCHOH HEDULE MARK SCHEDULE 00 NOT SCALE ORAWINGS, VERWY ALL DMEMSIDNS O SITE.

‘Emmnu POST 1 1 #1 RECOVMEMOED LOAD.S | TEST LOALS ¢ 1.5 | (FFECINE ANCHORAGE [ Wil BASE wAiEHIAL wH £DGE 0Eaw uAR< CESCRIHON LEGEND
AHEHDT TYPE T () TEnmon i} BEAT {mm} THICAKESS [mm) | SPAGHG (mum} |BISTANCE {mm)
Al {UPPEA] A2 (WDDLE) A1 {EOWERY R4 {UPPER) A5 [WDEKE) [ARE = ] Sh50a5mon THE
W EROARYE AWIERHA EROAMVE ANTERNA O CRDNMVE ASERIH W AN TERR HET3-R-M3-47 L] b2 Lid L d5 40 PROPOSED ATS EQUSVENT LOCATION
g T 1 hats-r-u10-50 5 15 &n 120 [ 0 - A4 JeSmm T CHE R
DowiNLT (hEGY - = T T ———y PROMOSED anMImA POST FI LDEARCR GEMERAL NOTES :

[comnre sirmmn ST G

PHOTO WARK (PMOTD REFER 10

N 3193 Za10mm THK. CHS RIPORT FOR INFGRURTIN DHLY)

- 18mm 1M1, SIEL PLATE

92t

1 ML BIVENSONS SHOAM ARE 14 mm,
L EXACT DIVENSIONS 10 BE SERFIED 0N SITE

AL HEW smucwnu STEEL WORK CHICAING COUPLY
WTH THE CORE OF PRACTCE FOA THE STRULTURAL
USE oF srrf o1,

4, ALL STRUCTURAL STEEL SHALL BE CLASS | OF GRAJE 527%
SLNAILIU 1O BS EH 10075 PART (-8 : 2004 STANGARD DR
EDUIVMENT COVALY WTH THE RELEVANT REFERENCE

o ’ MATERMAL STANDARDS IN ANNEX AL1 OF THE COUE oF
. - ARACTICE FOR E STRUCTURAL UISE OF STEE. 2011
3. AL HOT fIMSHED STRUCTURAL HOLLOA SECTIONS
SHOULEH COVPLY WITH BS EX 10210 PART 12006

-

>+

e

75

T iy et BLOCK PLAN

™

ML STRUCTURAL STEEL SHALL BE HOT-DP GALYAMZED

10 & COANNG OF A5 WCRONS THCK AND TAT COATS
QF DNG REH PRVER SHALL BE APPLED AFTER AEIDNG
COANEGTIOH TO 85 EN 150 1451:2009,

NDS 5.5 CABNET

z CSED 118 Jesmm 7. AL STZEL BOLT/STUOAIT TO BT GRADE
a‘é%}}[?%ﬂml’nﬂil D] IZJNSO(”)M K. CHS 448 COVPLY MTH 8% EN 150 1508 PART 1 & 2:
wwwoiao WL BLTS 2003 [Peb=375N/mm! , Plo=550rfmm? }

B AL WELDNG SHALL BE H ACCORDAMCE Wit
REQUIREMENT A5 FER B5 EN 1011 PART 12009 &
PART 2:2001 (WH. SIREKGTH= 2204 femm )

9. WA WPOSED LDADMNG
AR0ADSED #193 Tailmm 3) COUBMENT SEU WEIGHT = 450kg (MAX)
THA. CH3 7 PRESSUNE IS 1 ACEGSDAGE WM SO oF
— PRACTICE OM WKD EFTECTS HONG KONG 2
* x x x x " = DESSH FAD ARESSURE=1.D5khe. Cimn 35 FOR EQUIAENT
DESCN WHD PRESSUAE=1 A2vFa, CI=1B3 FOR ANTENHA
THE DESGH AND CONSTHUDMN OF THE PROPOSED
MGAX SHALL COMPLY L BUOMGS DRIFHANCE,
BLHUNG REGLLATONS Aha l'HE SAFEEY IN
SULGS 2011

OFOSED A TENNA CONCRETE
FOOTHG LOCATION

1280

5

O

2. ALL LT AHCHOR BOLTS SHALL BE (INSTALLED M
ACCORDANCE MTH THE WANUFACTURER'S SPECFICATACH,

=
»
x
»
x
x
Yl
*

PROPOSED J00mem Tk — | 3 UN\EQS OTREAWSE STATED, Au mmm BOLTS ARE
CORCRETE PUNTH PROPASED #E8 3eBmm L TTPE AS SPECRED BELD:

K, lﬁ
Vit EVBEDUENT LEKGTH
12mm DIAVETER ANLCHOR

ANCHOR TYPE

1250

ROEOSED | HO. CUP
UETER BOX SIZE

: - 8500k} 200(DB00H
JRUCURED, NIBER & S Lo | m e hmsm
- us s gy

4. ADDIONAL PLASTIC SHEET WASHER SHOULD BE PROVDE

PROPOSED & HOS. BETWEEN S5 BOLF & CUS SFEFL

HSTS~R-UE-47
HILT HoUlS

250 250 E
[+ o .....‘é“‘_“ ; 3] "0 Au. %TDI‘L ﬂrﬁ'ﬂﬂ.& BE Mé“f%ﬁao&oﬂa;
#1593 7%10m, WELD SPLATT '*
o g Tn, s sTome mt VIKE. EHP, SCRAPE AND Wik 1 Rhvo
.. OOSE SCALE UNTL JACK 10 CLEAR WETAL, REUOYE
SRFACE FE OF WAL D U M BEICAGENTE.

L3P OFF THE PLASTER FAOM THE FACT OF THI
UVENSERS 10 BE 8 COMTACT WTH THE SIERL \llllﬂ(ﬁs

BEFORE BISTALLING
500 L 650 P L 415 1250 y 1250 L, eS|y 3. ALL WILDING 10 BT Smm FULLET AELD ALL ACUKD
+ + 4 0 ] URLESS OTHIRNSE STATED.

ROUTNG SHOULD BE ADJUSTED DM SIEE 0 AVOD
LROSSING DM OSTING SERWEE DUCTS, ALL COMMAT
SHALL BE ™ G1.

PROPASED 4174 525mm
K. ChS

15 AL PLASTER TO 8E 2%men THICK (EWMENT . SAND
=13

473

£l
X

8

S ‘_akrnﬁiﬂslf‘?oéﬁs&%amm EARTH 20. MEQUATE FARIHNG PROTECTION SHALL B PROVHD,

c TE FOO 20, AL ELECTRICAL %OAK SHALL COMFLY WIH THE
1:25 CURRENT COR, IS5 A0 POIWER COUPANY REGUUARON

b
L] 1300 25, 1500 [ Da, 22. FDRER QUPPLY SHONED BE J00A PN DUF WETER.
A 1

= PROPOSED LIGHTNNE POLE 23, MAME PLATE SHOUD BE PROVTIED DM ALL
T K ] ﬂ'/ PROPOSED EQUPWENT CABNET, COAWAL CAGLES,

PROPOSED cLave CONDUITS AND FADUTIES FOR EAST IDENTIILATION,
PROPDSED PYE BISIAATOR 24 AL HEW CONCRETE USED TD OF GESGHED WIRED 305/20

CONCRETE COMEA 10 UAH REMFORCEVENT 0 BE 75mm
FOR FOORME

b

PROPOSED WHCRDNAYE ANTENNA

PROBOSED. Hnane i
ALUMNAY TAPE BONDND
O PROA ™

PROPOSED EAR
{ BTN UNBERGROUND

20

2 HOS 55 CABNE
sm: |Jw\1)|!50&0gx2500(}1)mm

Hsnrn WI0LE0 HLT BOLFS e o PROPOSED WIERGNAVE. ANTERNA

&

e PROPOSED VERDAAVE ANIEMNA

K

s L

OTAS STEEL MESH W1
COVER GF 15mm

200

! PROPOSED #ils.
T RS

DETAR *

o

TSenen BUINIKNG LAYER

TERPROOF  LPROPOSID 200mm THX,
VEVBRANE CONCATTE PLINTH

SECTION A--A
v: 23

BY [GHK'D| APP

REV i DBESCRIPTION l DA

&5

EROPUSED 191 7ui0mn f/ ﬁt _I.ﬁ ﬁ‘ F ﬁ 7

g pavemAron JEG Engineering Co. Lid.

1/F, BY E, Chtong Fot Foctory Bidg, 346 Fuk Wi SL, Cheung 5ha Way, Kln,
TEL @ 2117 9500 FaX . ol 8077 E-MAIL : Jeqlileg-Ttd.com

e
e

£
O

PROPOSED 1 HOS. S5 CARNET
S IO A0 D)2 300 e
HST3-REUIDE 60 HLB BOLTS

§

PROFDSED $139.7510mm
THK, CHS

CUENT :
o | HGC I8
g .‘ B o 4 e e GLOBAL COMMUNICATIONS
N 8 , » men 8 - :
¥ Biieom g
o L PROJECT :

‘ : \ SO LO PUN
: I (APPLICATION
' A FOR BLOCK LICENSE)

=~
ANZN , I v sl PROFOSED CONCALTE DRAWKNG TITLE :
it L 2Smm BUNDNG LAYER L - 3 I. —F T - ' ' T .
SECTION B-B AN ARG AR el e DETAILS OF TRANSMISSION
2 a7st L IR R wsa Pt
e fel e T ot MICROWAVE ANTENNA
+ s % ‘e’ s s 4 -8 o %
h - : : o ' A SCALE AT A1 DESIGHED : DRAWN CHECKED :
L S PN AR . ‘ A. CHAN SM. .C.
* V20200 efs ! AS SHOWN APPROVED + DATE ;
120200 75mm BUNDNG LAVER CHAN 29 FEB., 2024
PROJECT Ho. DRANWNG Mo, : REV.
/gﬁglr;te :ﬁig?m(aﬁful‘%ﬁgweer J8009 52693-1 -




40 MO SCALE DRAWINGS, VERIFY ALL DIMENSIONS OGN SITE

]"l n PROPOSCE LEHTRAG POLE
] PACPOSED COWMECRON {LAVF
. PYE INSULATGR
1o TS DRAWNG SHOULD DE READ N COMANCION
- © VICRONAVE ANTERNA WIH DRAWNG —1
1. HOTES REFER 10 DRAWNG KO $2883-1

Ft

50 25mmedmm
MLUVAUY TAPE BOMDHG
TO PROPOLER EARTH
PIT I UNDERCROUND

S
L/
N
|/

3s5a
175 175

————PROPOSED AM4.30Smm THE. CHS ———— FROPOSED 9131701 THX. CHS
WIH Smon ALLET WELD ALL ROURD APH Smm ALET AELD AL ROUND

FULE PEHETRATION
BUTT Wile

mmermer Oy THA, STAFERER MTH-
Smm FILET KELD ALL ROUND

HOS. UIG 5.5 mesnm
BOLTS W kTS

{E 2 KOS #150kI0mm THK. STEEL PLATE:

10mm T, STEFERER MTH
Smm. FLLET AELD ALL ROARSD

B %05 ui8 58
BOLTS WTH KUTS

I

ROSOSED WICRDAAVE MHIDRA

5
r
4

AN NN
gl N AN TN

2 %03, #35010mm THC, SIEEL PUATE

T, SFERER MMM
PACAGEED AiMA JeSmm FLLET ROAAY
FAOROSE Smm FLLET WELD AL REXAD

DETAR "1} | {_ | DETAL 'T
. TALRT Tho - HACPOSED 4193 Fatbum MK Chs. N OFOSED 1193, 7egmn THK, CHS
O L i
h R~ e
.
g JETARL 1 VIEW. . b DETAIL "2
ot
g ; 1110 : 1019 (SIMILAR TC DETAIL '3
b ! BUT HANDED)
== V1o
DETAL 2 [ heman
+ 0 SR
R [ N L
] b
T ; AOPOSED st9d.Tutdmm
§ THIC CKS
k. 803 b b ECO I 500 3
4 A 1 o %
a I 130 200 150 150 25 15Q 150 20 150
P .
. i " :ﬁ«:ﬁ LA 2 F
] 3 ) E oy o o -} o ° PLE
. . ld ROPOSED 3183, 7<ilmm THE, CHE—1 OSEG KB Jadmm THK. CHS  -e] il
A 4 a DETAR. ' DETALL ‘& ‘ b B WTH Bren DELET WS AiL ROUND WTH B FUET WELD ALL ROUNG
] — ~—1 2 I e e &
g STEEL PIATE SHEU FLATE
2 MOPGC‘S‘%D mI5A. 3+ Brmim /
g sl g
! Wonn: Thex, STEFERER ]l &
= ST B FLLET VD
A 1 H P " AL
4
§ Tt g il
8 . - 12 NOS. WG 55 GRADE 28—, R T T L AT — |
w - L . . CASI—IH AOLTS MTH NUTS 3 CAST-IN BOLTS Wi HUTS
g P by EUBLOMEN T+ Mk ° By EUBEDAIENT= 4G0rmm \\0 o o °
E [} b : . . by \ - . . . 4
1 > o B . : — FROROSK0 CORETE . PROPOSED CONGRER: LIRS
; - ®
H oEsAL sl - P __DETAR, 4 e X e . /"——15mm BUNDUE LAYER - 7o BUONG LAYER
v . : T 5
4 |/ l ./- J I v ROPOSED CONCRETE
- T e o 0 - TG
g . O D R ] 4 % & & !
: : ' . . / 1t
S I P I R E RV O A CRIANFIN TS DETAL 4
. ! N B 1:
ars' o 1250 L 1w AREGEN 1
3 | L. 7= 1
2 P B
2 s 6 8 e .8 & & ¢ e » ” ‘\._.,,pm cur
L - A A -
; RGN | RN [ 7R
o2 - Yo~ 100 cfc Thmm BLNGERD LAYER
SECTION _C-C
T 25
LADDER FORWED BER FORVED BY #16mm 300D SHEL RUNG
&7 aiEmn S0UD s
SIEQL NS [——PROPOSED ALUMINUU TARE
o Fd @ CORNECIED 1D CROUKD FADUND REv DESCRIPTION DATE | 8Y {CHK'D| APP
R Hd - ~ CROLND TERWHATION

FROPOSED ALUMINUM SADIE

200 200 PROPOSED 2502250
\ EAATH PIT (UNDER GROUND) 2 HOS, W BOLTS
——fIML PENETRATION BUTT wisr PERETRATICH BUTT WELD o [==—-PROPOSED COPPER LIGHTH

IGH]
TAPE COMMECTED 10 LIGANNG EARTH
FOR THE UGHINING EAS

B T H IR 2 5]

JEG Engineering Co. Lid.

PROPOSER 193 7ulDmm THY, CHS. : oo PROPSED #193.7410mm THX. CHS T i
2 2 QUATE DEPTH LOUPLYING WTH RANHAN ThPE
3 g o i e T-JONT GROUNDING XITS 1/f, BEE, Cheong Fol Toctory B, 346 Fuk Wing 5L, Chetng Sha Wan, K,

MUAHUN TAPE TEL @ 2117 9500 FAX: 2103 8077 £-WAL : jqB@rg-iltd.com

PROPOSED FARTH TAP

i-)'E”TAl FOR_PROPOSED LIGHTNING MOUNTING DETAL [ ue]

) l-‘I T GROUND LEVEL WIS, YPICAL OPEN CUT SECTION FOR —=-
(FOR_INFORMATION ONLY) UNDERGROUND PIPE DUCT INSTALLATION @,
- ;

glalﬂﬂﬂ] REGULATION, I£C £1024
035651)

CLIENT :

i

: = 1: 20 T a0
e = GLOBAL COMMUNICATIONS
UI'_ilf)lll_o ‘B’ !II_:I‘W: mg‘ PROJECT :

SO LO PUN
(APPLICATION
FOR BLOCK LICENSE)

DRAWIRG TITLE

DETAILS OF TRANSMISSION
MICROWAVE ANTENNA

SCALE AT A1 DESIGNED DHAWN CHECKED :
A, CHAN S.M. G.C.
AS SHOWN APPROVED © OATE :
A. CHAM 29 FEB., 2024

’tv L T DRAKING Ho. : REV.
s, | 8009 | 526932 -
13




	S2693-So Lo Pun.doc

