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1. Structural Criteria




1) Projec Name :
—> Spring Anchorg O|&%t A4 M| AlS LHEEA FZ=A LA

2) MEXHH -

—> Granite Stone + SS'T LA.S Anchor

3) Material :
—> Ppoisson’s ratio : 0.25
—> Modulus of Elastidity : 400,000 kgf/cmA2
—> Fc =500 ~ 1940 kgf/cmA2

—> Fb =50 ~ 100 kgf/cm~2

4) Program
—> N.FX (CAE Program )

—> midas Genw

5) SUMMARY
—> 305729l ZMof Cistol LEHER. HESSS MRS, SotF, KSF Y.

= X|™xAS mo| TAZ| geof| 4740 ACH WHZ X|X|E



2. Wind Load Calculation (Ev}Z= A1)
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V.. WIND LOAD DIAGRAM
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3. Seismic Load Calculation (R|Z1ofz= oY)




1. Seismic Load Calculation ( for Wall Cladding )

1] DESIGN CONDITION

[1]1 &| - M
[2] ME=0] 80 m

2] SEISMIC LOAD

0.4 X a, X Sps X W, z
Fo = il il (1+2 x——) (0306.10.1)
Rp h
( )
Ip
Fp = 1.6 Sps Ip Wp E =Y goE=gioLl (0306.10.2)
Fp = 0.3 Spg Ip Wp ot o|ge|ofof Btck, (0306.10.3)
411, Fp HIRZz=on &5 Falof 4= o MRIZIE (N)
ap = 1.0 ( =x=sAl ) 1.0 ~ 2.5 At°|2] W& K= FTHH < 0306.10.1>
= 1.25 ( BAILE] =)
b = 1.0 Rz e e FosHSEAN 1.0 5= 1.5 < 0306.4.1 >
h = 80.00 m TE2 2 o =RE XFFENA|Y F=2E=0] (m)
Rp = 2.5 ( =AISA] ) H|RZ= oA B HP=A 1.0 ~ 5.0 Alo|2 2% < I 0306.10.1 >
= 1.0 (YA Ee] =17)
Sps = SX25XF,x2/3 = 0.176 X2.56X1.38x2/3 0306.3.3°] o2} P2t EFE[IM ] g AMES taE
= 0.41
H|RZZ o Aol FEFFF
Wp = 0.98 kPa W, = 098 kPa
zZ = 80.00 m FxEe gnio =RE| v AN $AHE =0 (m)
2-1] Al =4 R|ZlotEs
04 X 10 X 041 X 0.98 80.00
Fpr = (1+2 X ———) = 0.193 KkN/m?
25 80.00
(—)
1.0
Fp1, = 0.3 SDS lp Wp = 0.121 kNlm2
Fpy = 0.193 kN[m2 ( Fpy > Fp1, ) e|ojo} vj==m

Calculated by ; UTEC Partners



2-2] s o A =S

°4IAM, Fp HIRZ oA ST Falof 218-vH= WAz (N)
ap = 1.0 ( EAAY ) 1.0 ~ 2.5 Afo| Tt M= FT=HH S <& 0306.10.1>
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= 1.0 ( HUA B =)
Sps = SX25XFyX2[3 = 0.176 X2.5%X1.38x2/3 0306.3.3°] Tt2f AT EFET|AM L] dHAH=E =
= 0.41
BRI o AL FETY
Wp = 0.98 kPa W, = 098 kPa
z = 80.00 m TEL 2B 0 =RE| H|JZ oA FAE =o| (m)
04 X 125 X 041 X 0.98 80.00
Fpy = (1+2 X —M—) = 0.60 KN/m?
1.0 80.00
(——)
1.0

Calculated by ; UTEC Partners
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LCB 2 : D.L + SELL (RI&F + X|%l 8}5)
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1. Undercut Anchorage

1. General

1.1 Stone Size 600mm x 1200mm x 30T
2. Pull-out

2.1 Mininum stone think

tmn=t-du > 04xt

30-135=16.5mm > 0.4x30=12 mm YOk *

2.2 PULL-OUT

Trik - 7 (13 - coter C hy - du-coter)
Ku Yas

Fya D

(7.20)

PR

l
11—
iy

i




Table 4.2
Table 4.2 Consequence class according Eurocode 1990

Consequence

class Description Example for building works

CCl1 Low consequence for loss of Agricultural buildings, sheds,
human life, or negligible greenhouses, i.e., construction or
economic, social or buildings where people do not
environmental consequences. normally enter.

cc2 Medium consequence for loss of Construction for which the consequences CCe2
human life, or considerable of failure are significant, e.g.,
economic, social or apartment’s or office buildings, hotels,
environmental consequences. schools, access bridges, etc.

€E3 High consequence for loss of Construction for which the failure
human life, or very important consequences are severe, stadiums,
economic, social or grandstands, theatres, high-rise
environmental consequences. buildings, bridges, dams, etc.

Table 4.3

Table 4.3 Partial safety factors for dimension stone cladding for three
classes of consequences according to EC 1990

Class of consequence

Coefficient of variation of stone properties, ¥V CCl CC2 CC3

<0.1 1.50 1.88 2.40 CC2
0.1-0.2 240 348 520 ol
0.2-0.25 290 425 660

0.25-0.30 380 590  9.80 a2
0.30-0.35 480 820 14.60

0.35-0.40 610 1060 19.40

QA = VR2 A EL0[HE AL

Table 4.4

Table 4.4 Aging factors for dimension stone cladding

Exposure conditions (Expected life cycle of 30 years)

Humid environment  Humid with frost

Stone type without frost and de-icing salts

Fine to medium grained granite  1.00 0.95

Oolitic limestone 0.90 0.85

Fine to medium grained marble  0.85 0.75

Table 7.3

Table 7.3 Spall angles and stress concentration factors for use in Eq. (7.20)
Concentration

Stone identification Spall angle o factor k,

Fine to medium grain size granite 19° i 20° 4.9

Medium to gross grain size granite 16° i 185 4.6

Oolitic limestone 19% i 20° 6.9

Calcitic marble 15° fi 16° 9.0




Fbrd
47 Oru Design value of the tensile strength of the stone
425 Vi Partial safety factor for dimension stone, Table4.3
0.95 n: Loss of strength of the stone, Table4.4
14 du: Diameter of the undercut
6.5 hv (du-2z)13.5-7=6.5mm
30 1% Stone(tile) think
19 o: Spall angle
4.9 k,: Stress concentration factor for the undercut
8.43 cot’a
2.90 cota
Fbrd = Ogy x X ( h’v x cot’a + hv x du X cota ) 5 n
ku ym
= 2410 N
3. Result
Fig = 2410 N

Value of the design breaking load of the Anchorage

mm

mm
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SECTION CHECK ~ "A"

M10 BOLT CHECK ~ "E"

—
< - =
SECTION CHECK ~ "D"
M10 BOLT CHECK ~ "C"
SECTION CHECK ~ "B" M5.2 UNDER ANCHOR ~ nFu
\\/ 2D
Pwp) = 0.19 kN = 190.0 N
Pww = 0.16 kN = 160.0 N
Py "= 0.29 kN = 290.0 N




‘ 1) AL. SECTION CHECK ~ “A” I

-. 5T-40LG, Alloy & Temper 6063-T6. ( ADM 2010 Table 2-21 )

SECTION CHECK ~ "A"

()]
[1] Actual Stress
Rw = Pup) = 190.00 N
M = Ry X e = 11685.00 N.mm e = 61.5 mm
b = 40-6.2 = 33.8 mm h(t) = 5.00 mm
A = 169.00 mm?
Zy = 140.83 mm® Zy = 952.03 mm°®
fb =M / Zx = 82.97 Nlrnm2 ( Mpa ) | b i
[2] Allowable Stress “:t} !
Fy = 170 Mpa
Fp = 19.7ksi = 135 Mpa (F.8.1.2, F41)
Fs = 91ksi = 62.7 Mpa (G2)
L b/t = 676 < S, = 387 1] b = 33.8 mm
t = 5.00 mm
[3] Stress Ratio
Ty

= 061 < 10 0K
Fy _ v.



2) AL. SECTION CHECK ~ “B“

-. 5T-60LG, Alloy & Temper 6063-T6.

( ADM 2010 Table 2-21 )

Pw

= —

SECTION CHECK ~ "B"

Pp

[1] Actual Stress

M = Pyp) X € +P) X € = 156650.00 N.mm

b =60-62 = 53.8 mm

A = 269.00 mm?

Z, = 224.17 mm®

f, =M[Z = 69.81 N/mm?® ( Mpa )
[2] Allowable Stress

Fyy = 170 Mpa

F, = 19.7ksi = 135 Mpa

Fs = 9.1ksi = 62.7 Mpa

[b/t = 1076 < S, = 387 ]
[3] Stress Ratio
T = 052 < 1.0

Fo

e = 32 mm
ez = 33 mm
h(t) = 5.00 mm
Zy = 2412.03 mm®
o e
i | |
(F.8.1.2, F4.1)
(G2)
b = 53.8 mm
t = 5.00 mm
0K




3) M10 BOLT CHECK ~ “C*

-. Steel. Grade 4.8 - 1ea.

Pw

M10 BOLT CHECK ~ "C"

Pp

[1] Actual Force
Vot = Py X 2 = 380.00 N

[2] Allowable Force

Taiow = [0.76 X Fy X A(S)] = 14263.52 N
Vaow = [0.756 x Fy X AR //3 1 =
[3] Force Ratio
vV
= = 0.05 < 1.0

Vallow

7465.68 N

. 0. K

Bolt diameter = 10 mm
F, = 340 MPa
A(S) = 55.94 mm?
AR) = 50.71 mm?




4) SS’T SECTION CHECK ~ “D“

-. 5T-50LG, STS 304, Condition A

Pw

SECTION CHECK ~ "D"

Pb

[1] Actual Stress

M = Pw(p) X - X2+ pD X e, = 9730.00 N.mm ey = 5 mm
e = 27 mm
b = 50 mm h(t) = 5.00 mm
A = 250.00 mm?
Zy = 208.33 mm® Zy = 2083.33 mm°®
fp = M/ Zy = 46.70 N/mm2 ( Mpa ) n b 1
T T
[2] Allowable Stress ht [ |
Fy = 30.0 ksi = 206.7 N/mm?
F, = F, /185 = 111.7 N/mm?
Fg = F, [1.64 = 126.0 N/mm?

[3] Stress Ratio
Ty

= 042 < 1.0 v 2. 0. K
Fb -



5) M10 BOLT CHECK ~ “E“

-. Steel. Grade 4.8 - 1ea.

Pw

M10 BOLT CHECK ~ "E"

Pbo

[1] Actual Force

M = Pyp X € X2+P, X g =
Tact =M/d = 522.75 N
TR 290.00 N

[2] Allowable Force

Taiow = [0.75 X Fy X AGS)] =
Vatow = [0.75 x Fy X AR)/v3 1]

[3] Force Ratio
vact

= 0.04 <

Vallow
Tact

= 0.04 <

Tallow

10455.00 N.mm

e = 5 mm
e = 29.5 mm
d = 20 mm
Bolt diameter = 10 mm
F, = 340 MPa
A(S) = 55.94 mm?
AR) = 50.71 mm?




‘ 6) M5.2 UNDER ANCHOR CHECK ~ “F* I

-. STS 304, Condition A

Pw

el

\— M5.2 UNDER ANCHOR ~ "F"

e’
y
[1] Actual Force
M = Pyp X e +P) X e = 16375.00 N.mm e = 32 mm
e = 35.5 mm
Tt = M/d = 545.83 N d = 30 mm
Via =Py = 290.00 N
[2] Allowable Force Bolt diameter = 5.2 mm
Tavow = 739.00 N F, = 206 MPa
Vaiow = [0.75 X Fy X AR) [ /38 1 = 949.55 N A(S) = 12.26 mm?
[3] Force Ratio AR) = 10.65 mm?
Y
= = 031 < 1.0 . ok
vallow :
T L
ot = 074 < 10 | Ok

Tallow
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1. oA o1d AE 2= (SL+DL) I

M5.2 UNDER ANCHOR ~ "A'

Pb

M10 BOLT CHECK ~ "E"

SECTION CHECK ~ "D"

M10 BOLT CHECK ~ "C"

| SECTION CHECK ~ "B"|

0.19 kN

0.38 kN

190.0 N
380.0 N




1) M5.2 UNDER ANCHOR CHECK ~ “A”

-. STS 304, Condition A

i
fur

M5.2 UNDER ANCHOR ~ "A'

[1] Actual Force

M; =PsXe = 6745.00 N.mm e = 35.5 mm
M, = PpXe = 13490.00 N.mm
Tact = M1 / d1 + Mg / dz s 674.50 N d1 = 30 mm
Var = VI(PE)+(P2)] = 424.85 N d; = 30 mm
[2] Allowable Force Bolt diameter = 5.2 mm
Tatow = 739.00 N Fy = 206 MPa
Vaow = [075 X Fy X AR) /[ v/3 ] = 949.55 N A(S) = 12.26 mm?
[3] Force Ratio ‘ - AR) = 10.65 mm?
v | : —_—" ,
— - 045 < 1.0 0K
Vallow H :
Tuct

= 091 < 1.0 . Lok
Taitow



2) AL. SECTION CHECK ~ “B“

-. 6T-60LG, Alloy & Temper 6063-T6. ( ADM 2010 Table 2-21)

Pp

SHCTION CHECK ~ "B"

e
[1] Actual Stress
M, = Pg X e = 6270.00 N.mm
M, = PpXe = 12540.00 N.mm e = 33 mm
b = 60 -6.2 = 53.8 mm h(t) = 5.00 mm
A = 269.00 mm?
Zy = 224.17 mm® Zy = 2412.03 mm®
J = 2241.67 mm*
fo =M/Z = 56.94 N/mm? ( Mpa ) , b 4
fs = Myt/J = 13.99 Njmm? ( Mpa ) “i{ !
[2] Allowable Stress
Foy = 170 Mpa
Fp = 19.7 ksi = 135 Mpa (F.8.1.2, F.41)
Fs = 91ksi = 62.7 Mpa (G2)
[ b/t = 10.76 < S, = 387 ] b = 53.8 mm
t = 5.00 mm
[3] Stress Ratio _
fo = 041 < 1.0 L ok
Fp o :
fs = 022 < 1.0 ok

Fs




3) M10 BOLT CHECK ~ “C*

-. Steel. Grade 4.8 - 1ea.

W
(AT

-

|n
i
i

M10 BOLT CHECK ~ "C"

[1] Actual Force

V,ct = ps = 190.00N
[2] Allowable Force
Taiow = [ 076 X Fy X A(S)] = 14263.52 N

V,"o,,, = [0.75 X FY X A(R)l\/_3 ] =

[3] Force Ratio

vuct

= 0.03 < 1.0
vallow

7465.68 N

'..'..:0, K.

Bolt diameter =

FY
A(S)
A(R)

10 mm

340 MPa
56.94 mm?

50.71 mm?




4) SS’T SECTION CHECK ~ “D*

-. 5T-50LG, STS 304, Condition A

SECTION CHECK ~ "D"

[1] Actual Stress

M;
M,

n

Ps X e

P, X @
50 mm

250.00 mm?
208.33 mm®
2083.33 mm*
M, [ 2 =
M t/J =

[2] Allowable Stress

Fy
Fy
Fs

30.0 ksi
F, /185 =
F, /164 =

[38] Stress Ratio

fo
Fy
fs
Fs

5130.00 N.mm
10260.00 N.mm

49.25 N/mm? ( Mpa )
12.31 N/mm? ( Mpa )

111.7 Nlmm2
126.0 N/mm2

0.44 <

0.10 <

206.7 N/mm2

1.0

1.0

e = 27 mm

h(t) = 5.00 mm

Zy = 2083.33 mm®
b

— —0—

L —e-
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5) M10 BOLT CHECK ~ “E“

-. Steel. Grade 4.8 - 1ea.

i
J NI

M10 BOLT CHECK ~ "E"

[1] Actual Force

M; =Psxe = 5605.00 N.mm
M, =PyxXe = 11210.00 N.mm
Tat = My /di+M[d, = 784.70 N
Vet = Pp = 380.00 N
[2] Allowable Force
Taiow = [ 076 X Fy X A(S)] = 14263.52 N
Vaiow = [075 x Fy X AR)/V/3 ] =
[3] Force Ratio
Vv
e = 0.06 < 1.0
Vallow
T
act = 0.06 < 1.0

Tallow

e = 29.5 mm
d, = 25 mm
d, = 20 mm
Bolt diameter = 10 mm
F, = 340 MPa
7465.68 N AS) = 55.94 mm?
AR) = 50.71 mm?
0K
DK
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