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Reactions refer to P4.1-23

Joint Reactions  (COMB1)

—

o~
™
11.69
21.79
19.66
Design load WL = 21.59 KN
DL = 641 KN
Load width in Chapter 4.1 Bo = 12775 mm
Max. load width for corner Be = 18563 f 2
= 028.15 mm
Max. reaction load per side Fw = WL*Bc/Bo
= 15.69 KN
Fd = DL*Bc/Bo
= 4.66 KN

RM9 Corner-2



Check 16mm thk Alum. Angle

Design force

Ecc

Ecc. Moment

Depth

Width

Thickness

Length of Neutral axis
Length of Neutral axis
Area

Moment Inertia X-X
Moment Inertia Y-Y
Section Modulus X-X
Section Modulus Y-Y
Radius of Gyration X-X
Radius of Gyration Y-Y

Design strength of 6061-T6
Moment capacity

Tension Capacity

Check strength

Shear strength of 6061-T6
Shear capacity

Check shear

Mex

Fct

pv
Fcs

= 15.69 KN
= 4,66 KN
= 20 mm
= 32 mm
= Fw¥*el+Fd*e2
= (0.46 KNm
= 70 mm
= 122 mm
= 16 mm
= 18.7 mm
= 447 mm
= 2,816 mm’
= 985258 mm®
= 4,121,898 mm*
= 19,220 mm’
= 53350 mm’
= 18.7 mm
= 383 mm
= 240 Mpa
= py*Zx/1.2

= 3.84 KNm
= py*Ae/l.2

= 563.20 KN
= 1.4Me/Mcx+1.4*¥Fd/Fct
= 0.18

£ 0

= 145 MPa
= pv*Ae/l.2

= 3403 KN
= 1.4Fw/Fcs

= 0.06

<1

RM9 Corner-3
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Fw

9800000

imese e s e TN U
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Neutrol Axis
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£‘
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O.K.




Check M16 Bolt and Nut
Ecc.

Ecc. Moment

Nos of bolt
Min. Compression edge

Tension force per bolt

Shear force per bolt

Design shear strength (A4-70)
Design tensile strength (A4-70)
Thread area

Load factor
Shear capacity

Tensile capacity

Combined check

el
e

Ft

Fs

63 mm
66 mm
Fw*el+Fd*e2 i
1.30 KNm ‘
1 o ‘
34 mm |
Me/(0.8*d)-Fd |
43.0 KN |
Fw |
15.7 KN
280 MPa
450 MPa
157 mm”
1.4
P, * A
43.96 KN
vf*Fs =220 KN
P * A
70.65 KN
yP<Ft = 602 KN
vF*Ft yf*Fs
Ftc Fsc
1.35
1.4 0.K.

RM9 Corner-4




Check Bearing

For Connected Plate

Diameter of screw: dé =16 mm
Thickness of thinner part t =7 mm
Constant co =2 Fordf/t= 2.29 < 10
Edge distance eo = 21 mm
Bearing strength of 6061-T6 pa = 260 Mpa
Load factor: v =14
Material factor: ym = 1.2
Bearing Capacity B = co*df*t*pa
ym
= 485333 N
B = eo*t*pa
ym
= 38220 N
Br = min(Brl, Br2)
= 38.22 KN
Strength check: " _ vf*Fs
Br
= 0.57
< 1.0 0.K.

RM9 Corner-5



Check 19mm thk Alum Bracket C-C

Design load

Ecc.

Ecc. Moment

Section length
Angle thickness
Area

Elastic modulus

Design strength of 6061-T6

Moment capacity

Tension Capacity

Check strength

Fw
Fd
el
€2
e3
My

—+

7x

Zy

py
Mcx

Il

Il

Il

15.69 KN
4.66 KN
63.0 mm
148.0 mm
184.5 mm
Fw*el+Fd*e2
1.68 KNm
Fw*e3

2.89 KNm
Fd*e3

0.86 KNm
385 mm
19 mm
bt

7315 mm”
b**t/4

704068.8 mm’
t**b/4

347463 mm’
240 Mpa
py*Zx/1.2

140.81 KNm
py*Zy/1.2

6.95 KNm
py*A/1.2
1463.00 KN

1.4Mx/Mcx+1.4My/Mcy+1.4*¥Fw/Fct

0.38
1

RM9 Corner-6
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Check Shear

Torsion modulus

Shear strength of 6061-T6
Shear capacity

Torsion Capacity

Check shear

Cu

pv
Fces

Tc

b*t*/3

46328.3  mm’
145 MPa
pv*A/l1.2

883.9 KN
pv*Cu/1.2

5.60 KNm

1.4Fd/Fes+1.4T/Tc
0.22
1

RM9 Corner-7
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Check 19mm thk Alum Bracket D-D

Max. reaction

Ecc.

Ecc. Moment

Section length
Angle thickness
Area

Elastic modulus

Design strength of 6061-T6

Moment capacity

Tension capacity

Check strength

Shear strength of 6061-T6

Shear capacity

Check shear strength

Fw
Fd

el
e2

Zx

py

Mcx

Fet

pv
Fcs

II

Il

15.7 KN

4.66 KN i

10 mm i

170 mm < ;
Fw*el+Fd*e2 %
0.95 KNm
Fw*206.5mm 7
3.24 KNm

413 mm

19 mm

bt

7847 mm”

£b/6

24848.8  mm’

bt/6

5401352 mm’

240 Mpa

py*Zy/1.2

4.97 KNm

py*Zx/1.2

108.03 KNm

py*A/1.2

1569.4 KN
1.4AMy/Mcy+1.4*Fd/Fct+1.4Mx/Mcx

0.31

1 0.K.

145 Mpa

pv*A/1.2

948.2 KN

1.4*Fw/Fcs

0.02

1 0.K.

RMS Corner-8




Chec[k Corner Embed_CAO_s e

Tw '\'\
Max. Factored reaction load Fw = 15.69 KN
per side Fd = 4.66 KN
Ete. el = 10 mm
e2 = 132 mm
e3 = 170 mm
R.c. Tolerance et = 25 mm
Max. Ecc. Moment Mx = Fw*(et-el)+Fd*e3
= 1.03 KNm
My = Fw¥*(e2+et)
= 2.46 KNm
T = Fd*(e2tet)
= 0.73 KNm

RM9 Corner-9



a) Check the RC Compression

Consider bending on X-X axis pc = 0.4*45MPa
Bearing strength of RC = 18.0 Mpa ‘ %
mo = 15 {
Modular ratio=Est/Erc py = 275 Mpa ‘ )
Design strength of Rod dl = 100 mm Ty
Tension rebar to edge plate pc*mo
dnl =(————)*dl
pc*motpy =
= 49.54 mm
lal = dl-dnl/3
Lever arn to moment = 83.49 mm
Cl = l14*Mx/lal
Tension force of per rod = 172 KN
Consider bending on Y-Y axis d2 = 265 mm
Tension rebar to edge plate a2 = pc*mo J¥d2
pc*mo+py
= 131.3 mm
Lever arn to moment la2 = d2-dn2/3
= 221.24 mm
Tension force of per rod C2 = l.4*My/la2
= 15.6 KN
Total Factpred Compression force C = C1+C2
= 328 KN
b = 413 mm
Embed plate size d = 200 mm
fc = 2*Cl/dnl*b+2*C2/dn2*d
Comrpession stress of concrete = 2.87 Mpa
< fec = 0.6¥45MPa

= 27.0 Mpa oK.

RM9 Corner-10




b) Check 2nos w16mm GMS Bolt (GRS8.8)

Factored Tension froce per rod Ft
Rod spacing s
Shear froce per rod

Fs
Diameter of bolt W
Effective Area A
Shear strength of GR8.8 pv
Shear Capacity: Ps

k
Tension strength of GR8.8 pt
Tension Capacity: Pt
Check Tension k
Combined Check

1.4*Fw/2+C1/2+C2

35.18 KN
200 mm
1.4*Fd % 1.4*%T
2 s
= 8.38 KN
16 mm
156 mm°
375 Mpa
pv*A
58.5 KN
Fs
8.4 KN
Fs/Ps
0.14
1.00 O.K.
560 Mpa
pt*A
87.4 KN
Ft
35.2 KN
Ft/Pt
0.40
1.0 O.K.
Fs . Ft
Fcs Fct
03>
1.40 O.K.

RM9 Corner-11



¢) Check 60*60*12mm thk GMS Washer

Shear Force

Length of section
Eee

Ecc. Moment

Section Properties

Section width
Thickness
Area

Elastic Modulus

Design strength of S275
Shear Capacity

Moment capacity

Combined check

Fs = 3*Fu8
= 13.19 KN i
b = 60 mm T%T
€ = (La-y)/4 | \L\J/}L m
= 11.00  mm o
Me = Fs*e c L__ES,J
= 0.145 Knm
b = 60 mm
t = 12 mm
A = bH
= 10 mm>
Zy = b*'/6
= 1440 mm’
py = 275 Mpa
Fcs = 0.6*py*A
= 11880 KN
Mcy = py*Zy
= 0.40 KNm
" _ Me " Fs
Mcy Fcs
= 0.48
< 1.0 OK.

RM9 Corner-12



d) Check Concrete against Unching Shear to HKCC 2013

Embedment Depth

Width of washer

Bolt spacing

Edge distance

Perimeter of punching shear
Ave.shear stress

Consrvative take

Concrete strength

Design concrete shear strength

Check shear cone

e) Check the bonding stress

Tension froce per rod
Diameter of bar:
Effective anchor length

Bond stress

Concrete Grade

Design Ultimate bond stress

Check Bonding

Lef
b

S

cg

= 175
= 60
= 200
= 195

1.5*%Lef = 262.5

:

1.5Lefi

mm

mm

1.5Leff

mm

RM9 Corner-13

1.5Lefl

1
5

)11‘3 *(

S

€g

Pl = 4*(1.5*Lef)+2*s+2*min(eg, 1.5*Lef)
= 1840 mm
fv = 2*Ft/P1*Lef
= (.22 Mpa
100As
5 = 0.15
fcu = 45 Mpa
0.79 100As
YT T s P*L
= (.50 Mpa
k = fv/vc
= 043
< 1.0
Ft = 35.18 KN
W = 16 mm
Leff = 175 mm
» - Ft
y**Leff
= 4.00 Mpa
fcu = 45 Mpa
fou = O.65"‘(f‘cu)0'5
= 4.36 Mpa
k = fb/fbu
= 0.92
< 1.0

400 )”4 ” fcu )”3
Lef 25
0O.K.
Q.K..
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Reactions refer to Chapter 4.1

Joint Reactions  (COMB1)

o™
Lot
H .69(__}
s
[Eey
A
21.79(__§
=
19.66
Design load WL = 21.79 KN
DL = 64l KN
Load width in Chapter 4.1 Bo = 12775 mm
Max. width of Jamb mullion B = 681.25 mm (1362.5/2)
Wind load per bracket Fw = WL*B/Bo
= 11.62 KN
Dead load per bracket Fd = DL*B/Bo
= 3.42 KN

RM9 Edge-2



Check 16mm thk Alum. Angle

Design force

Ecc

Ecc. Moment

Depth

Width

Thickness

Length of Neutral axis
Length of Neutral axis
Area

Moment Inertia X-X
Moment Inertia Y-Y
Section Modulus X-X
Section Modulus Y-Y
Radius of Gyration X-X
Radius of Gyration Y-Y

Design strength of 6061-T6
Moment capacity

Tension Capacity

Check strength

Shear strength of 6061-T6
Shear capacity

Check shear

Mecx

Fct

pv
Fces

= 11.62 KN

= 342 KN

- 20 — Fw

= 32 mm

= Fw¥el+Fd*e2

= 0.34 KNm

= 70 mm

= 122 mm

= 16 mm

= 18.7 mm

= 447 mm

= 2,816 mm?’ i

= 985258 mm’ Neutral A
(XX) x

= 4,121,898 mm* <

= 19220 mm’ Tl

= 53350 mm’

= &7 mm

= 383 mm

= 240 Mpa

= py*Zx/1.2

= 3.84 KNm

= py*Ae/l1.2

= 56320 KN

= 1.4Me/Mcx+1.4*Fd/Fct

= 0.13

% 1 OK.

= 145 MPa

= pv*Ae/l.2

= 340.3 KN

= 1.4Fw/Fcs

= 0.05

<1 OK.

RM9 Edge-3




Check M16 Bolt and Nut

Ecc. el = 63 mm
e2 = 66 mm

Ecc. Moment Me = Fw*el+Fd*e2

= (.96 KNm _
Nos of bolt n =1 g
Min. Compression edge d = 34 mm :
Tension force per bolt Ft = Me/(0.8*d)-Fd

= 31.8 KN
Shear force per bolt Fs = Fw

= 11.6 KN
Design shear strength (A4-70) P, = 280 MPa
Design tensile strength (A4-70) P, = 450 MPa
Thread area A = 157 mm’
Load factor Yi = 14
Shear capacity F, = P,*A

= 43.96 KN

> yf*Fs = 16.3 KN
Tensile capacity F. = P*A

= 70.65 KN

> yf*Ft = 445 KN
Combined check " _ yP*Ft " yf*Fs

Ftc Fsc
= 1.00
< 14 O.K.

RM9 Edge-4



Check Bearing

For Connected Plate
Diameter of screw:
Thickness of thinner part
Constant

Edge distance

Bearing strength of 6061-T6
Load factor:

Material factor:
Bearing Capacity

Strength check:

df

co
€0
pa
v

ym

Brl

Br2

Br

16 mm
mm
2 For df/t=
21 mm
260 Mpa
1.4
12
co*df*t*pa
ym
48533.3 N
eo*t*pa
ym
38220 N
min(Brl, Br2)
38.22 KN
vf*Fs
Br
0.43
1.0

RM9 Edge-5
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Check 19mm thk Alum Bracket C-C

Design load

Eee.

Ecc. Moment

Section length
Angle thickness
Area

Elastic modulus

Design strength of 6061-T6

Moment capacity

Tension Capacity

Check strength

Fw
Fd
el
e2
e3
My

—

Zx

py
Mecex

= 11.62 KN
= 3.42 KN
= 63.0 mm
= 148.0 mm
= 950 mm
= Fw*el+Fd*e2

= 1.24 KNm
= Fw*e3

= 1.10 KNm
= Fd*e3

= (.32 KNm
= 202 mm
= 19 mm
= bt

= 3838 mm”
= b*t/4

= 193819.0 mm®
= **b/4

= 182305 mm’
= 240 Mpa
= py*Zx/1.2

= 38.76 KNm
= py*Zy/1.2

= 3.65 KNm
= py*A/1.2

= 767.60 KN
= 0.54

il |

RM9 Edge-6
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Check Shear

Torsion modulus

Shear strength of 6061-T6
Shear capacity

Torsion Capacity

Check shear

Cu

pv
Fcs

Te

b*t*/3

2430733 mm’®
145 MPa
pv*A/l1.2

463.8 KN
pv*Cu/1.2

2.94 KNm

1.4Fd/Fcs+1.4T/Tc
0.17
1

RM9 Edge-7
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Check 19mm thk Alum Bracket D-D

Max. reaction

Ecc.

Ecc. Moment

Section length
Angle thickness
Area

Elastic modulus

Design strength of 6061-T6

Moment capacity

Tension capacity

Check strength

Shear strength of 6061-T6

Shear capacity

Check shear strength

7x

54

Mcex

Fct

pv
Fcs

= 118 KN

= 3.42 KN

=95 mm W

= 170 mm |
= Fw*el+Fd*e2 /w;
= 0.69 KNm %
= Fw*115mm '/;f
= 1.34 KNm 4
= 230 mm

= 19 mm

= bt

= 4370 mm?

= 'b/6

= 138383 mm’

= b6

= 1675167 mm’

= 240 Mpa

= py*Zy/1.2

= 297 KNm

= py*Zx/1.2

= 33.50 KNm

= py*A/l1.2

= 874.0 KN

1.4My/Mcy+1.4*Fd/Fct+1.4Mx/Mcx
0.41

£ O.X.
145 Mpa

pv*A/l1.2

528.0 KN

1.4*Fw/Fcs

0.03

2z 1 O.K.

RM9 Edge-8



Check Cast in Embed CA02

2030003 GMS, GUIDE PLATE 230ai00u3mm G M5, GUISE PUATE
or /- /
| ,
£

i =l .
| g I —
o % i
e ——
MES s M8 UOE ATE
B
PR PAN
Max. reaction WL = 21.79 KN
(Refer to P4.1-24) DL = 6.4l KN
Load width in Chapter 4.1 Bo = 12775 mm
Max. load width for corner B = 681.25 mm
Max. Factored reaction load for comer Fw = 1.4*WL*B/Bo
= 16.27 KN
Fd = 14*DL*B/Bo =g
= 4.79 KN o
Eco. el = 10 mm
e2 = 32 mm
e3 =170 mm
R.c. Tolerance et = 25 mm
Ecc. Moment Mx = Fw*(et-el)+Fd*e3 -w 3
= 1.06 KNm
My = Fw¥*(e2+et)
= 0.93 KNm
T = Fd*(e2+tet)
= 0.27 KNm

RM9 Edge-9




a) Check the RC Compression

Consider bending on X-X axis pc = 0.4*45MPa
Bearing strength of RC = 18.0 Mpa
Modular ratio=Est/Erc mo = 15 b
Design strength of Rod py = 275 Mpa )
Tension rebar to edge plate dl = 100 mm N
dnl  =(—2Z0 yegy .
pc*mo+py h
= 49.54 mm
Lever arn to moment lal = dl-dnl/3
= 83.49 mm
Tension force of per rod Cl = Mx/lal
= 12.7 KN
Consider bending on Y-Y axis
Tension rebar to edge plate d2 = 190 mm
2 (=2 e
pe*mo+py
= 941 mm
Lever arn to moment la2 = d2-dn2/3
= 158.62 mm
Tension force of per rod C2 = My/la2
= 5.8 KN
Total Factpred Compression force C = C1+C2
= 18.5 KN
b = 413 mm
Embed plate size d = 200 mm
fc = 2*Cl/dn1*b+2*C2/dn2*d
Comrpession stress of concrete = 1.86 Mpa
< fee = 0.6*45MPa
= 27.0 Mpa 0.K.

RMS9 Edge-10




b) Check 2nos wl6mm GMS Bolt (GRS8.8)

Factored Tension froce per rod Ft = Fw/2+C1/2+C2
= 20.31 KN
Rod spacing s = 150 mm
Shear froce per rod Fd T
Fs = 2
2 ]
= 421 KN
Diameter of bolt U} = 16 mm
Effective Area A =156 mm?>
Shear strength of GR8.8 pv = 375 Mpa
Shear Capacity: Ps = pv*A
= 58.5 KN
> Fs
= 42 KN
k = Fs/Ps
= 0.07
< 1.00 O.K.
Tension strength of GR8.8 pt = 560 Mpa
Tension Capacity: Pt = pt*A
= 874 KN
> Ft
= 20.3 KN
Check Tension k = Ft/Pt
= 0.23
< 1.0 OK.
Combined Check = Fs . Ft
Fcs Fct
= 0.30
< 1.40 O.K.

RM9 Edge-11



¢) Check 60*60*12mm thk GMS Washer

Shear Force Fs = 3*Ft/8
= 7.62 KN i
Length of section b = 60 mm TT’#_J:‘\LT | E -
Ecc e = (La-y)/4 J/\L Qr\w
= 1100  mm 2 S
Ecc. Moment Me = Fs*e C _5
= 0.084 Knm
Section Properties
Section width b = 60 mm
Thickness t = 12 mm
Area A = b*t
= 720 mm?
Elastic Modulus Zy = b*t*/6
= 1440 mm’
Design strength of S275 py = 275 Mpa
Shear Capacity Fecs = 0.6*py*A
= 118.80 KN
Moment capacity Mcy = py*Zy
= 0.40 KNm
Combined check K = Me N Fs
Mcy Fcs
= 0.28
< 1.0 0.K

RM9 Edge-12



d) Check Concrete against Unching Shear to HKCC 2013

Sle S e
Embedment Depth Lef = 175 mm i_]. L ”}‘ i_ G J\
Width of washer b = 060 mm EJ_:&:———*———“—yl
Bolt spacing s = 150 mm ?__: h Bl - el !
Edge distance eg = 131 mm 3 : // 3 I
1.5%Lef = 2625 mm T < TTTTTmm=—s a

Perimeter of punching shear Pl = 4¥*(1.5*Lef)+2*s+2*min(eg, 1.5*Lef)

= 1612 mm
Ave.shear stress fv = 2*Ft/P1*Lef

= 0.14 Mpa
Consrvative take 100As

- = 0.15

Concrete strength fcu = 45 Mpa
Design concrete shear strength e - (I)Zz " lggis 1153 %( i(i(; )18 % r;c;l )] 5

= 0.50 Mpa
Check shear cone k = fv/ve

= 0.29

< 1.0 O.K.
e) Check the bonding stress
Tension froce per rod Ft = 20.31 KN
Diameter of bar: W = 16 mm
Effective anchor length Leff = 175.0 mm
Bond stress Ft

b =
y*n*Leff

= 231 Mpa
Concrete Grade fcu = 45 Mpa
Design Ultimate bond stress fou = 0.65%(fcu)™

= 436 Mpa
Check Bonding k = fb/fbu

= (.53

< 1.0 O.K.

RM9 Edge-13



RM9 RC Set Back 50mm-Typ
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Reactions refer to Chapter 4.1-23

-
™
=

11.69

19.66

19.31

19147

7.08 < &
Nos of bracket n =
Wind load per bracket Fw =
Dead load per bracket Fd =
RM9

21.99
10.90
6.41
3.2

TYP-2

z.2 .



Check 70x122x16mm thk Alum. Angle

Design force

Ecc

Ecc. Moment

Depth

Width

Thickness

Length of Neutral axis
Length of Neutral axis
Area

Moment Inertia X-X
Moment Inertia Y-Y
Section Modulus X-X
Section Modulus Y-Y

Radius of Gyration X-X
Radius of Gyration Y-Y
Design strength of 6061-T6

Moment capacity

Tension Capacity

Check strength

Shear strength of 6061-T6

Shear capacity

Check shear

pv

Fcs

10.90 KN
3.21 KN
20 mm
32 mm
Fw*el+Fd*e2
0.32 KNm
70 mm
122 mm
16 mm
18.7 mm
447 mm
2,816 mm’
985,258 mm"’
4,121,898 mm*
19,220 mm’
53,350  mm’
18.7 mm
38.3 mm
240 Mpa
py*Zx/1.2

3.84 KNm
py*Ae/l1.2
563.20 KN

1.4Me/Mcx+1.4*Fd/Fct
0.12

1

145 MPa
pv*Ae/l.2

340.3 KN
1.4Fw/Fcs

0.04

1

RM9 TYP-3

Neutral Axis

(%=X) %

£

Neutral Axis|

O.K.
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Check M1 6 Bolt and Nut

Ecc.

Ecc. Moment

Nos of bolt

Min. Compression edge

Tension force per bolt

Shear force per bolt

Design shear strength (A4-70)
Design tensile strength (A4-70)

Thread area
Load factor

Shear capacity

Tensile capacity

Combined check

el

e2

Ft

Fs

= 63 mm

= 66 mm

= Fw*el+Fd*e2
= 0.90 KNm | %
=1

= 34 mm

= Me/(0.8*d)-Fd

= 29.8 KN

= Fw

= 10.9 KN

= 280 MPa
= 450 MPa
= 159 mm
= 14

= P, *A

= 43.96 KN
> yf*Fg =

= P*A

= 70.65 KN
> yP*Ft = 41.7
3 yP*Ft

- Ftc

= 0.94

< 14

RM9 TYP-4
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Check Bearing

For Connected Plate
Diameter of screw:
Thickness of thinner part
Constant

Edge distance

Bearing strength of 6061-T6
Load factor:

Material factor:
Bearing Capacity

Strength check:

df

co

€0
pa

yf
ym

Brl

Br2

Br

= 16 mm
= mm
=2 Fordfit=2.29 < 10
= 21 mm
= 260 Mpa
=14
= 1.2
N co*df*t*pa
ym
= 48533.3 N
B eo™*t*pa
= o
= 38220 N
= min(Brl, Br2)
= 38.22 KN
B vf*Fs
- Br
= 040
< 1.0 OK.

RM9 TYP-5



Check 19mm thk Alum Bracket C-C
Design load Fw = 10.90 KN
Fd = 3.21 KN ry
Ecc. el = 63.0 mm
e2 = 148.0 mm
e3 = 750 mm
Ecc. Moment My = Fw*el+Fd¥*e2
= 1.16 KNm
Mx = Fw¥*e3
= (.82 KNm
T = Fd*e3
= 0.24 KNm b
Section length b = 122 mm A
Angle thickness t = 19 mm
Area A = bt _
- 2318 mm? ;j V.
Elastic modulus Zx = b *t/4
= 70699.0 mm’
Zy = t**b/4
= 110105 mm’
Design strength of 6061-T6 py = 240 Mpa &5
Moment capacity Mcx = py*Zx/1.2
= 14.14 KNm
Mcy = py*Zy/1.2
= 2.20 KNm
Tension Capacity Fct = py*A/l1.2
= 463.60 KN
Check strength k = 1.4Mx/Mcx+1.4My/Mcy+1.4*Fw/Fct
= (.85
<1 O.K.

RM9 TYP-6



Check Shear

Torsion modulus

Shear strength of 6061-T6
Shear capacity

Torsion Capacity

Check shear

Cu

pv
Fes

Te

b*t/3

14680.7 mm’
145 MPa
pv¥*A/l1.2

280.1 KN
pv¥*Cu/1.2

1.77 KNm

1.4Fd/Fcs+1.4T/Tc
0.21
1

RM9 TYP-7
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Check 19mm thk Alum Bracket D-D

Max. reaction

Ecc.

Ecc. Moment

Section length
Angle thickness
Area

Elastic modulus

Design strength of 6061-T6
Moment capacity

Tension capacity

Check strength

Shear strength of 6061-T6

Shear capacity

Check shear strength

Fw
Fd
el
€2
My

—

Zy

7x

PY

Mcx

Fct

pv
Fecs

= 10.9 KN

= 321 KN

= 10 mm - =
= 170 mm
= Fw*(el+25)+Fd*e.

= 1.01 KNm -
= Fw*117mm

= 1.27 KNm

= 234 mm

= 19 mm

= Dbt

= 4446 mm’

= £b/6

= 14079.0 mm’

= b’t/6

= 1733940 mm’

= 240 Mpa

= py*Zy/1.2

= 2.82 KNm

= py*Zx/1.2

= 34.68 KNm

= py*A/l.2

= 889.2 KN

= 1.4My/Mcy+1.4*Fd/Fct+1.4Mx/Mcx
= 0.56

<1 .k
= 145 Mpa

= pv*A/l.2

= 537.2 KN

= 1.4*Fw/Fcs

= 0.03

<1 O.K.

RM9 TYP-8




Check 19mm thk Alum Bracket E-E

o e
o v

°

P

>

Ecc. Moment on E-E
Section length
Angle thickness
Area

Elastic modulus

Design strength of 6061-T6

Moment capacity

Check strength

Shear strength of 6061-T6

Shear capacity

Check shear strength

pv
Fes

Fw¥*e

0.63 KNm

200 mm

19 mm

bt

3800 mm”

£b/6

12033.3  mm’®

240 Mpa

py*Zy/1.2

241 KNm

1.4Me/Mcy

0.37

1 OK.
145 Mpa

pv*A/1.2

459.2 KN

1.4*Fw/Fcs

0.03

1 O.K.

RMS TYP-9
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Check 2nos M16 Cast in Bolt (GR8.8)-CA07

Elr / i Ol
» T W
L [ 4= \ =] [ 8 = Lol 2
i {@] " o g -
g | s ]
3 ; = 25 BN(
51 ;
» = ::: m ss_—[:' i
SEcTou 8181
L s SHOS. W16 NUT(GRADE B.8)
/ 60x60x1 2mm THK,
. ! & / GMS. PLATE
e W
3 po——— 15, 8275 ROD
4£&x200¢3mm G.M .S, GUIDE PLATE
k i {4
3 54 ‘J.- 300 T B4
168
) SECTION A1-A1 AN
Max. reaction WL = 21.79 KN
(Refer to P4.1-24) DL = 641 KN
Factored load Fw = 1.4*WL W
= 30.51 KN
Fd = 14*DL
= 8.97 KN
Ecc. el = 10 mm
e3 = 170 mm
R.c. Tolerance et = 25 mm
Max. Ecc. Moment Mx = Fw*(et+el)+Fd*e3
= 2.59 KNm
My = Fw¥et
= 0.76 KNm
i = Fd*+et
= 0.22 KNm

RM9 TYP-10



a) Check the RC Compression

Consider bending on X-X axis pc = 0.4*45MPa |
Bearing strength of RC = 18.0 Mpa |
mo = 15 'ﬂ
Modular ratio=Est/Erc py = 275 Mpa |
Design strength of Rod dl = 100 mm h
Tension rebar to edge plate dnl = pc*mo yed1 \ .
pc*motpy ™~
= 49.54 mm
lal = dl-dnl/3
Lever arn to moment = 83.49 mm
Cl = Mx/lal
Tension force of per rod = 31.1 KN
Consider bending on Y-Y axis d2 = 350 mm
Tension rebar to edge plate pc*mo
dn2 =(—————)*d2
pc*mo+py
= 1734 mm
Lever arn to moment la2 = d2-dn2/3
= 292 mm
Tension force of per rod C2 = My/la2
= 26 KN
Total Factpred Compression force C = WC1-+C2
= 337 KN
b = 413 mm
Embed plate size d = 200 mm
fc = 2*Cl/dn1*b+2*C2/dn2*d
Comrpession stress of concrete = 3.19 Mpa
< feo = 0.6*45MPa

Il

27.0 Mpa O.K.

RM9 TYP-11




b) Check 2nos w16mm GMS Bolt (GR8.8)

Factored Tension froce per rod

Rod spacing

Shear froce per rod

Diameter of bolt
Effective Area

Shear strength of GR8.8
Shear Capacity:

Tension strength of GR8.8

Tension Capacity:

Check Tension

Combined Check

Ft

Fs

pv
Ps

pt
Pt

= Fw/2+C1/2+C2
= 33.39 KN
= 300 mm
Fd T
= +
2 s
= 5.23 KN
= 16 mm
= 156 mm-
= 375 Mpa
= pv*A
= 58.5 KN
> Fs
=52 KN
= Fs/Ps
= 0.09
< 1.00 O.K.
= 560 Mpa
= pt*A
= 874 KN
> Ft
= 334 KN
= Ft/Pt
= (.38
< 1.0 OK.
Fs Ft
= +
Fes Fet
= 047
< 1.40 O.X.

RM9 TYP-12



¢) Check 60*60*12mm thk GMS Washer

Shear Force

Length of section
Ecc

Ecc. Moment

Section Properties

Section width
Thickness
Area

Elastic Modulus

Design strength of S275
Shear Capacity

Moment capacity

Combined check

Fs

Py
Fcs

= 3*Ft/8

= 12.52 KN

= 60 mm

= (La-y)/4

= 11.00 mm

= Fs*e

= 0.138 Knm

= 60 mm

= 12 mm

= b*t

= 720 mm’

= b*t¥/6

= 1440 mm°>

= 275 Mpa

= 0.6%py*A

= 118.80 KN

= py*Zy

= 0.40 KNm

_ Me . Fs
Mcy Fcs

= 045

< 1.0

RM9 TYP-13
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d) Check Concrete against Unching Shear to HKCC 2013 L~ //:m;::"f:
Embedment Depth Lef = 135 mm L =
Width of washer b = 60 mm | [ CHRA
Bolt spacing $ = 200 mm \¥5m-3 :
Edge distance eg = 195 mm b
1.5*%Lef = 202.5 mm
Perimeter of punching shear Pl = 4*(1.5*Lef)+2*s+2*min(eg, 1.5*Lef)
= 1600 mm
Ave.shear stress fv. = 2*Ft/P1*Lef rﬁ“ﬂ.‘__s__y_e_g_‘
= 0.31 Mpa : -
Consrvative take 100As 5 f\ # Jl
—= (),15 = ' '
P*L ot 1| 2 I :
Concrete strength fcu = 45 Mpa ——'rJ*H L~ ,_ — :J
Design concrete shear strength e - 0.79 " 100As . X “+uu 1 % wu yis
1.25 P*[; L&f 25
= 0.54 Mpa
Check shear cone k = fv/ve
= 0.58
< 1.0 O.K.

¢) Check the bonding stress

Tension froce per rod Ft = 33.39 KN
Diameter of bar: 1} = 16 mm
Effective anchor length Leff = 175 mm
Bond stress Ft
b =
y*u*Leff

= 3.80 Mpa
Concrete Grade fcu = 45 Mpa
Design Ultimate bond stress fbu = 0.65"‘(fcu)0'5

= 436 Mpa
Check Bonding k = fb/fou

= 0.87

< 1.0 O.K.

RM9 TYP-14
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