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1 Check castin Embed

1.1 Check Embed EMO1 for Central Member
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D) CHECK EMBED SUPPORT ON PRECAST CONCRETE

LOADS

Support reactions

(unfactored)

Force on the anchor group

(Unfactored)

PRV PPN

DN

FELELLIEL I LF
s

WL = 3.5-kN

DL = 1.2-kN

R,:= WL = 3.5.kN
R,:= DL =12:kN

ey = 86mm

M, := DL-¢g= 0.1-kN-m
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Reaction force on Embed (U "n{n‘(mredl\ \

! ks Yl SN

Ry = OkN |
|

Ry = 1.2:kN
|
R, = 3.5-kN 1
My = 0.1-kN-m |
) 1

M, = OkN-m
1
M, := OkN-m Vi

-

N
v

Reaction force on Embed(factored)

Rypi= OkN

Rypi= L4-Ry = L68kN
Ryp= L4R,= 4.9-kN
Mysi= 1.4:My = 0.14-kN-m
My i= 1.4:M, = 0kNem

M=

M=

1.4-M, = 0-kN-m
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CHECK EMBED EM01 SUPPORT ON PRECAST CONCRETE

LOADS s e
///O ////5,56’////ﬁ/ ’

i oy L Y I Y
o sA

DL= 1.2:kN / Ay Yt

:

o s e e s et w4 [

Force on the anchor group _ _
(Unfactored) R;:= WL = 3.5-kN

Ry:= DL = L.2:kN

€4:= 70mm + 25mm

M, = DL-¢y= 0.11-kN-m
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Reaction force on Embed (Unfactored, Reaction force on Embed(fuctored
R, := OKN R,;:= OKN
R). = 1.2-kN R},r = lA-Ry. = 1.68-kN
R,= 3.5:kN R,p:= L.4R, = 4.9-kN
M, = 0.11-kN-m M,¢:= 1.4-M, = 0.16-kN-m
M, := OkN-m Mypi= 1.4-M, = 0-kN-m

M; = OkN:m M,;s:= 1.4M, = 0-kN-m
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Adopt 2 nos. 912 Grade 500B Cast in Bolt
Nos. of bolts per cast-in n:i=2
Diameter of bolt dy, = 12Zmm
: : ﬂ‘dhj
Shear/tensile area of bolt A = = 113.1 ' mm
4
Anchorage length L := 200mm
a) Shear force
Ryp
Shear per bolt due to DL Vyqi=— = 840N
n

Resultant shear per bolt (factored)

b) Check Tension

Direct Tensile force

Cube strength of concrete at 28 days

Bearing strength of concrete

Ryp %
Ty=—=245=x 10N
n

£, := 35MPa

pei= 0.4:-f,, = 14-MPa

Modular ratio = m = modulus of elasticity of steel / modulus of elasticity of concrete m, = 15

Tensile strength of Grade 8.8 bolt

Consider bending moment about x-axis

dy = 125mm

pem,
dn, = | ——— |-d,
Pemg + Py

dn

X

3

la, == d, =

Moment

Compressive force due to Mx (factored)

Tensile force per rod due to Mx
(factored)

Total tension per bolt (factored)

p:= 0.87-500MPa = 435-MPa

dy, = 125-mm

dn, = 54.12-mm

la, = 106.96-mm

M, = 0.16-kN-m

M. .
Cx _ xf
2la,
Ty = Gy
=T+ Tonwe

T= 3.2:kN

C, = 0.75.kN

T = 0.75-kN
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3) Check Grade 500B ¢12 Cast in Bolt
a) Check Shear
Shear per bolt (factored) V = 840-N
Design shear strength of rod s S = 251.15-MPa
Vg
Shear capacity of bolt P.= pyifs
P.=2.84 x |04-N > V = 840-N OK
b) Check Tension
Tension per bolt (factored) T= 32% l03-N
Design tensile strength of rod p. = 435-MPa
Tensile capacity of bolt P := 0.8:pr-A
P, = 3.94 x 104-N =8 T=32x 103-N OK
¢) Check Combined Actions
2 2
Combined actions (i) = [1] = 0.007 = L0 OK
Py X

4) Check Concrete against Tension from GMS Rods to HKSC 2011

Tension per rod (factored)

Diameter of rod

Depth of embedment

Design anchorage bond stress per rod

Cube strength of concrete at 28 days

Design ultimate anchorage bond stress

Toe= 32 IOB-N

dy, = 12-mm

L = 200-mm

5 T ’

fis= to CL. 9.4.2(a)(i)
m-dy L

f, = 0.42-MPa

£, = 35MPa

fi = 0.5/ MPa-({[T) to CL. 9.4.2(a)(i)

fiu = 2.96-MPa s fy, = 0.42-MPa OK
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5) Check Weld Connection on the Angle Bracket

Resultant force on weld (factored) Ryi= Vz + T2

Thickness of weld ty, == Smm

Diameter of rod dy = 12-mm

Weld length Ly s=mr-dy L, =37.7-mm
; : Ry

Stress from resultant force P& —

Pi= 87.66-N-mm !

Design strength of weld pw = 220MPa

Weld capacity W= 0.7, P,

W, = 770-N-mm : > P,=87.66-N-mm ! OK
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6) CHECK LOCAL BENDING OF GMSANGLE 20
50 50 50
Tension per Bolt (factored) T=32kN " "
Thickness of section t:= 12mm =
260425041 2m THK G!,é ~
< PL
Eccentricity €= 1.,()2mm = 0.08 m d .
#12 GMS. ROD {GR. 5000}
Eccentric moment (factored) M, = T g
4 6 HOL - "
M.=24x 10"-N-mm
Dia. of bolt dp:= 12mm
Edge distance of bolt e, = 125mm
Spacing of anchor s:= 150mm
Effective breadth begr = min(e-tau[GOdeg],i) + min(e-tan[t‘)ﬂdeg).eg}
(assume 60 deg 2
load spread)
b = 200-mm
5,
i bcif't~
Elastic modulus Zi= 3
6 Z = 4800-mm
A bt
Plastic modulus § = 3
4 S = 7200-mm
Design strength for S275 steel py = 275MPa
Bending capacity M, = min(py'S. 1.2p, Z)

5
M, = 1.58 x 0% Ny > M,=24x 10" -N-mm OK
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1.2 Check Embed EM02 for Edge Member

MIDI sconmun razmcaror Lo,

SRR

PROJECT:

URA KWUN TONG TOWN CENTRE
REDEVELOPMENT (AREA 2 & 3) AT NKIL 6514,
KWUN TONG, KOWLOON

REPORT DATE:

03/09/2018

| REPORT NO: | J837-04

D) CHECK _EMBED SUPPORT ON PRECAST CONCRETE

LOADS

Support reactions
(unfactored)

Force on the anchor group
(Unfactored)

WL = 1.78:kN

DL = 0.61-kN

R,:= WL = L.78:kN
R, :=DL= 0.61-kN
e 75:mm

= e4 = 86mm

My := DL-gg = 0.05-kN-m
My := WL-¢, = 0.13-kN-m

M, := DL-e; = 0.05-kN-m
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I P FOR G G P F A O R
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LA dd A LS LA AL
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R,= 1.78:kN I
M, = 0.05-kN-m 1
M, = 0.13-kN-m I
’ I
M, = 0.05-kN-m Vi

T P e S P

Reaction force on Embed(factored)

Ry = OkN

Rypi= 1.4-R, = 0.86 kN
Ry = 14-R,=2.5kN
Ms:i= 1.4-M, = 0.07-kN-m
My = 14-M, = 0.19-kN-m

M, = 1.4-M, = 0.06-kN-m
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250x150x12mm THK. GM.S. PLATE

#12 GMS. ROD (GR. 500D}

3

150

#6 HOLE—

1

6 HOLE

250x150x1 2mm THE. GM.S. PLATE

2 GM.S. ROD (GR. 500D)

%% 8 % amad |PROJECT: REDEVELOPMENT (AREA 2 & 3) AT NKIL 6514,
MIDI ALUMINIUM FABRICATOR LTD. KWUN TONG’ KOWLOON
REPORT DATE: | 28/11/2018 | REPORT NO: |
150
73 73
|
2 4+ 4
}

412 GM.S. ROD (GR. 500D)

250015001 2mm THK. GM.S. PLATE

—#6 HOLE

10
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A) CHECK EMBED SUPPORT ON PRECAST CONCRETE

LOADS
Support reactions WL = L.78-kN
(unfactored)

DL = 0.61-kN

Force on the anchor group
(Unfactored)

R,:= WL = L.78-kN

R, = DL = 0.61-kN

4

e, = 75mm + 25mm e := 70mm + 25mm

M, := DL-eg = 0.06-kN-m
M, = WL-¢, = 0.18-kN-m

M, = DL-e, = 0.06-kN-m

g YW
A A A A o

50 A
[——T— SIS
16 1%
= j’/'/j’/'jj GRS G G RGPTR ERA
T RPNy R B T R R R
SRACKET (L=250m) Biall FAL LTSI LLLSLL TP LI LLL
IEea s o N LT B TP F PR
ved 3T /j; ////////////////////////
5 /////// oAl ot
ghiatg //mﬁc90 &H% ;s
w6 5.5, ScREN—] ¥ ; ; //////(mix/oe’gg{/ o ;
(2 NOS, PER BRACKET) iy % sofsarsdm THE, €S, Ainsher plart:
¥12 STEEL BAR (BOKD L ormem)—21 q 117 PSS AL /
it i PSR R A \7
B
FdP &7 Ve
P £ s v
S0x50e5mm THI. GMS. WASHER PLATE B e
N e
be s M5 SS. SCREW
4 bs / (2 NOS. PER BRACKET)
Jmm THE, ALUM. BACK PAN /. < <
' " ! rd < v
T s
i GEY A £
AE LA /

/27 TYPICAL TRANSOM DETALL U

6001/ CURTAIN WALL

Reaction force on Embed (Unfactored)

Reaction force on Embed(factored)

R, == OkN R ;= OkN
R, = 0.61-kN Ryri= L4-R, = 0.86-kN
R,= 1.78-kN R, = L4R,= 25kN

M, = 0.06:kN'm
M, = 0.18-kN-m

M, = 0.06-kN-m

M,y:= 1.4-M, = 0.08-kN-m
My;:= 1.4-M, = 0.25-kN-m

M, = 1.4M, = 0.09-kN-m

11
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Adept 2 nos. ¢p12 Grade 500B Cast in Bolt

Nos. of bolts per cast-in

Diameter of bolt

Shear/tensile area of bolt

Anchorage length

a) Shear force

Shear per bolt due to DL

Torsional moment

Spacing of bolt

Shear per bolt due to DL

Resultant shear per bolt (factored)

b) Check Tension

Direct Tensile force

Cube strength of concrete at 28 days

Bearing strength of concrete

ni=3
dy := 12mm
2
T
B e 108 o
4
L := 200mm
Ryg
Vyi= — = 428.17N
n

M_¢ = 0.09-kN-m

5:= 150mm

M'r.l‘

Vi 1= = 570.89N

s

£ 2
Vi= ,’vd +Vy = 7I136IN

Poim s = 1055 100N
n

£,:= 35MPa

pei= 0.4-f,= 14-MPa

Modular ratio = m = modulus of elasticity of steel / modulus of elasticity of concrete

Tensile strength of Grade 8.8 bolt

Consider bending moment about x-axis

p;:= 0.87-500MPa = 435-MPa

12
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d, := 150mm
pem
dn, = B dy
PeMg + Py
dn,
la, == dy - -
Moment

Compressive foree due to Mx (factored)

Tensile foree per rod due to Mx
(factored)

Consider bending moment about y-axis

dy ;= 75mm

P,
dn, ;= _— “dy
i Pely + Py i

Moment

Compressive force due to My (factored)

Tensile force per rod due to My
(factored)

Total tension per bolt (factored)

3) Check Grade 500B 12 Cast in Bolt

a) Check Shear
Shear per bolt (factored)
Design shear strength of rod

Shear capacity of bolt

b) Check Tension

Tension per bolt (factored)

d, = 150-mm

dn, = 64.95-mm

la, = 128.35-mm

M, = 0.08-kN-m

fo
C, = C, = 0.63-kN
la,
Tm?. = cx me = 0.63-kN
d, = 75-mm
dny = 32.47-mm
Ia}. = 64.18-mm
M, = 0.25kN-m
. My
Cyi=— Cy = 3.89-kN
’ la,
CY ’
Tpy = — Tpy = 1.95kN
2
Ti= Tt TaasF Tm}.
T = 3.83-kN
V="713.61:N
0.87-500MP:
Pl R VO
NE]
PS = pS.AS
P, = 2.84 x 104‘}&' > V="T13.61-N OK

T=383x I03-N

13
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Design tensile strength of rod py = 435-MPa
Tensile capacity of bolt Pi= 0.8:prA,
P,=3.94x 10N > T=383x I0°N OK

¢) Check Combined Actions
Combined actions { < 1.0 OK

4) Check Concrete against Tension from GMS Rods to HKSC 2011

Tension per rod (factored)

Diameter of rod

Depth of embedment

Design anchorage bond stress per rod

Cube strength of concrete at 28 days

Design ultimate anchorage bond stress

T=383x 10°N

dy = 12-mm

L = 200-mm

" T

R Tdy, L

f, = 0.51-MPa

f,,= 35-MPa

fi == 0.5+ MPa-(T.,)
fi, = 2.96-MPa >

5) Check Weld Connection on the Angle Bracket

Resultant force on weld (factored)

R, =V 4 T

3
R, = 3.89 x 107-N

Thickness of weld ty = Smm
Diameter of rod d, = 12:mm
Weld length Ly =mdy

Ly =37.7-mm
Stress from resultant force Pz ﬁ

to Cl. 9.4.2(a)(i)

to Cl 9.4 2(a)(i)

f, = 0.51-MPa OK

Design strength of weld

Weld capacity

Pi= 10331 Nomm™
Py = 220MPa

Wei= 0.7ty piw

W, = 770-N-mm )

P, = (381N

OK

14
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6) CHECK LLOCAL BENDING OF GMSANGLE
150
Tension per Bolt (factored) T = 3.83-kN
75 ’_ 75
Thickness of section t:= 12mm o + +
Eccentricity gi= e = 75-mm i
2 xt 5001 2mm THK. G.M.S. PLATE
Eccentric moment (factored) M,:= T-e 8 9 o
5 #12 GMS. ROD (GR. 500D}
M. = 2.87 x 10 -N-mm
96 HOLE e ﬁ &

Edge distance of bolt

Spacing of anchor

Effective breadth
(assume 60 deg
load spread)

Elastic modulus

Plastic modulus

Design strength for S275 steel

Bending capacity

g = 75mm

;= 150mm

w

begr = min(c-lan(ﬁ(}dcg),é) - min(c‘ian[ﬁﬂdcg),cg}

b= 150-mm
2
byt
L=
6
b{.ﬂ--t2
T4
p, = 275MPa

M, = min(p,S. 1.2p,-Z)

M.= 119 I06-N-mm 2

F= 3600-1111113
- 3
S = 5400-mm
M.=287x 105-N-mm OK

¢
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