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SHEET

l. Building Dimensions

1) Building Area 4,181.6 m2

2) Floor Area

——"

5th Floor 55.6 m2

4th Floor 1,728.4 n2
Operating Floor 4,181.6 n2
Mezzanine Floor 4,181.8 a2
Ground Floor | 4,181.8 w2

Total _ 14,328.8 m2

3) Building Heught (T/S) "~ GL+27.1 m
4) Building KVolume ~102,057.6 n3

2. Structure
1) Main Structure : Steel
2) Foundation ! Reinforced concrete mat foundation
3) Slab ' -1 Concrete slab and grating floor

4) fall . Concrete Yall and precast concrete wall

FORAM 04
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Structural Design Method

. 1 Superstructure

1) All frames in longitudinal direction are designed with.vertim
cal bracedrframes. |

2) All frames in ﬁransverse direcﬁiqn are designed with vertical
.bfaced and‘open framés; | |

3) The bracing system will utilize x-braces or portal braces and

the brace members are designed for compression and tension.

_4) Every end joint of every girder is assumed to be a pin joint

except that of a roof truss.

'5) Every bottom of every column is assumed to be. a pin. support.

g8) Every member including a roof truss is replaced to a line
element.

1) Every structural analysis is based on elastic stiffness.

Design Criteria and Code
1) "Design Standard for Steel Structure”, Architectural Insti-

tute of Japan(AlJ), 1870

. 2) "Standards for Calculation of_Reinforced Concrete Structure”,

‘AlJ, 1882
3) “Standards for Structural Design of Building Foundation”,

AlJ, 1974

.4) "Manual for Loads of Buildings™, AlJ, 1881

. FORM 04




5. Structural Materials and Allowable Stfesses
1) Qualities of materials _
Structural steel : JIS G310% SS41, JIS G3106 SM41 or equiv-
alent —- F=2400kg/cm? |
High Strength Bolt : JIS B1188 F10T or equzvalent

Concrete : n210kg/cm (compressive strength of 28
days) .
Reinforcement 1 Deformed bar, ASTM AB15 Grade 40 or

equlvalent — F= 2800kg/cm

2) Physical constants of structural Steel
Modulus of elasticity E=2.1X 10°® kg/cm?
3) Allowable stresses .
Allowable stresses for each materials are shown in Tabié 5.1 to

5.7.
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Table 5.1 Allowable Unit Stresses of Stecel

Mlowable Unit Stress {(t/cn?)

Allowable-Tcnsile.Stress S F_
. Ie = 15 = 1.0
'Allowable Shear Stress f R | . 0‘92
wvhen A=A .
‘| Allowable Compressive fo = {1~0’4£,’?"/A)2}F
' ' when R,:>[&
 Stress ”T*‘%Zzgr"

N o vhere

- 1y =31 23 (a1A)

. : . T2 Tp

_f° N = *l%jgg—— : Critical slenderness ratio
fo = Max(fo, sz) but not more than f;,

for = {1-0.4 S0y,

fos = 900 :
b2 7 Tlu-h/A¢)

1

Allowable Bending.Stress

_ where :
B S N LS HLIC D LR R IC DL
' ‘ but not more than 2.3 '

Alloﬂaﬁle Bending Stress

of Bearing Plate  f,; foa = -3~ =

Notes: 1. Each allowable stress indicated in this table is permanent.

2. Temporary allowable stresses are 1.5 times as much as those in
this table.

3. Allowable bending stress fn is Lhat for a shape steel, a plate :
glrder and another built-up member which are bended around the
principal axis of maximum moment of inertia. This is not, however,
. applied to box’ section. . -

4. Symbols in this table are deflned as follows

A ::81enderness ratic for. compression memeber.
1 % length of compressive side flange btw@en supports
h- -: Depth of bean{cm)

Af = Cross” sectional area of compresslve side flange(cmz)
i f Radius of gyration of area of Tee section, comprising
- - compressive side flange and one-sixth of depth of beanm,
around the axis of web(cm)

FoRRGE
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Table 5.2 Allowable Unit Stresses in Velded Joints-(t/cméi.”

. Permanent Stresses
Veld- \ Temporary
Jing ~ Groove Weld Fillet
Posi- - : Stresses
tion Tension | Compress | Dending shear Veld

(1) 1.44 1.44 1.44 0.83 | 0.83 Permanent

20 1 1.20 1.20 1.20 0.70 0.70 stressesX 1.5

Notes: (1} Flat or horizontal in the shop .

(2) Overhead or vertical in the shop and flat or horizontal in the
field

Table 5.3 Allowable Strength per Hedium DBolts (S5S41)

b,

_ - . - ~ Permanent Strength
folt ‘Dia. of Dolt : Temporary
Nominal : Gross Shear (t)
Dia. Bolt llole Area - : —! Tension Strength
: Single | Double
(om) (cn?) shear | shear (t) ' (t)
H12 12.5 1.13 1.02 2.03 -1.36
H16 18.5- 2.01 1.81 3.62 2.41 Permanent
NZ0 20.5 3.14 1 2.83 5.05 3.71 Stresses x 1.0
H22 22.5 3.80 3.42 6.84 4.56
H24 24.5 4,52 - 4.07 8.14 ' 5.42

Table 5.4 Allowable Strength per High Strength Bolts (F107)

Permanent ‘Strength
lolt Dia. of Bolt —— Temporary -
Nominal Bffect. Shear -~ (t)
Dia. .| Bolt llole Area 1 ' ~— Tension Strength
I 1 Single | Double | -

(om) {cn?) shear | shear | (%) )
K16 17.0- - 1.57 . 3.02 6.03 6.23 .
H20 21.5 . 2.45 4,71 } 9.42 | - 8.73 | Permanent
H22 23.5 - 3.03 5.70 | 11.4 11.8 Stresses x 1.5
H24 25.5 3.53 8.78 | 13.6 . 14.0

FORM 04
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Table 5.5 Allowable Unlt Strosses of Concrete (kg/cmz)

; Stresses | Permanent Stressos Temporary Stress
{ oo - . i
: Bond -~ = | :l Shear
N Conpress | Shear ' ——— Compress.
Materials -~ - _ : A} B} C ‘1 Dond
Normal Plaln'bari - - 8.4]12.6] 8.4
Concrete Deformed - 10 7.0 | Y _ :
Fe=210 _ bar' . 1 14,0 210 -14-.04 P.Stress | P.S.
Normial Plain bar {1 _ - 1 9.0113.5 9.0 «x 2.01 x 1.5
Concrete | Deformed 80 | 7.5 L . i
Fe=250 o bar _— | 15.61 23.5] 15.6
Reﬁafks A " Top bar. of flexural members

I : DBar, except "Item A", of flexural members
€ Anchors and lap spllces

Table_S.S' Allowable UniﬁiStrésses ofiReinforcing Bars (Rg(cﬁz} .

:Stfesseé S PérmanentVStyésses_- ] : Tempofary-SngsséS'
e o R TenSioﬁ : 1Sheaf'Rein? Ten31on—j'- : Shear_Rein*
Haterial -~ Compression | forcement Compression | forcement
Deformed bar - D o : o
ASTH AG15 Grade40 1850 - 1850 - . | 2800 1 2800 .

FORM D4 |
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7.3 Crane load
I De&i‘gﬂ Cond1Tiom
.i oOverhead crame
Dead lead T 45.0 ton (mclmdlmg. 16.5 tom 'ﬁ’o“e)z)
Maim hook @ 60.0 tom
Auxiliary hook ! 15.0 Ton

The wheel spom s assuated To be as ilusTrated wm the Jfollowing
. diagram according To The experience.

j en 1_
B S PR e e
R AR AN T T AR

ob| 21 | 19 51 lo.9|
i - ;

.2 The beam for the crame g.rd\?r‘ will be a simple bearm each for
68rm 5Fam amd 4o.om1 stn _

£.3  Maximum wheel laad  (P)
Crame spom’ , L=20.4 a1

16.5 ton.

i : I
B 28.5ton Y
J.L ' }tP-‘lBton | H
 haeoten . 18.6
20.4 .-
A ¢
| when

R,q—(eoo“es)x ";;f; & - x28.5 = §4.0 ton

£ _ ;
Re= (600+ 16.5)x 204 X 28.5 = 21.0 tom

The mmsammma wheel oad (A) per whee! becomes 4. O/cp 210 tom. *
Simce. ﬁhe npact ]Caci‘or is 120%, 1he deygm wheel load S

21-&‘!2 28? Z‘oo: Lwh@él
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=150 K/m? H <1 0m
§ = asfig H > 106
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8
N
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D
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2 6.8m spam

2. Stress analysis

The shress becomes aoxiswum i the case of the following d tagram
(four wheels are fomTed om 6.8mt spam).

X o W07-x

D)~y

211191241
6.8

A 5

The stress of beafm due To crame. opemT)om on Simple beam "A5"
become s *

' RA $.E“_E (f5c0—4)(_)

--52—* (12.2 + ?LX) '

Rg _
amd the anax lanuant bemdmg miomem‘l‘ becomes :
Mm’\ﬂx { 150-4X(2’+X) 21}1)

= ﬂosssc'xz—oqf;x-—r; 31)F
M becomies aaxianuan whem X=0.485 omd P js 2&.2 tom. Them,
the anaximua bemel i g atomemT oft poam becomes &7.3 b
“Cverfreal ) omd &4 tm (honjonml), respectively .

.. . FORM 04



suEer _ 26 oF

2.2

2.3

10,0 m spam
The stress becomes agximum jm the case of the {ol!o‘um'@ d»cxgmm«

( four wh_ea_{s_, ave located om 10.0m sPaM.)r

X ' 3G-X

D —P—P—D
2119 | 2.4
10.0
A B

The stvess of bewm due 1o crame opemhom om sienple beam "an"
7s: _ . .
RA"TE"(Z'?-G-cﬁX) 5 RB=——g—-((2.2+¢xJ

= -0,5 (x2~2 24x—12.76) P

Therefore ; Fhe berdimg momeaT becomes mayimium when X=2425,

amd  The masimum vertical aoment becomes 155, 4 e (Vertical)
and 2.9 t-ml (hOffddﬁlTa’-), Yespecf'»ve[y-

Maxiowum reaclon agaimsT colum due To wheel load

) Jm ose of 6.8am spam
The reactiom becomes avayimuan jo The case o{- the {ollowing

d\agyam d

} A 0 W o W
1 N

-y

47 121 19]24] 28

6.8 6.8
N = fox(erresradras)
= 2,829 <P

FORM 04
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() Ia'\ case &F 10.0m  spam
The reacTion Decomes andyimuan ™ ﬂ\e case o{ the folow.mg

chagmm
] _fl'\ _f’\: D
2
7.9 21 19]24] 60
10.0 100
N = sy (vf%+100+af+5o)

= Z2Zx P
24 ReacTiom acgaim_e'r columm  dve 1o dead loadl

Ra = 16.5x gf; x 285 = 29.3 tom

Rp = (65x22§_ _-*xéa.ﬁ = 18N o

(f) In case of 4.8t SPQ’H _ .
R{mfj‘lov\ foy fgwnda'r\on\ d@sm A :

P3~2\624x ?'3'—* 20.7 tm F’ 33247-)( —LS—L~ .t tom

ReacTion  for 'ca/uwaq cfesgm (var‘hm/.) T
20.9wh2=> 24 &tm , (LIx1.2= 13.3 tom

Reacfmm v coluam objafm ( ha}-goufal) _
20, 7xo ] = Z.Iton, i 1xol = 7. 1 Tom

Force an -T‘f?”‘”””if- ofirecTrom 1

207%x0.15= Seftom o . Hfxo (5= | 1.7 tom
(2) Im case 07[ 10-0nu = Spoem
Reaction {oé-”{om:a/af?oﬂ clesigan:

2?3

Pas gax L. za 4 tow, ,Pg-e;zk’—:ﬁj}: 12,6 tom

FORM G4 . . ..




sHEET__ 28 oF.

_ Reo.cTyom {or colvtmm desi@m cverfical ) <.
O 23.4xi2= 280 tom  sizbxhe = 5] tom

ReaeTiom for  coluamm olesiqfln (hor-‘domft&/).‘
22.4x00 = 23 tem , J2bxo = /-3 Tom
Fovce im 'hfawal/m(; divectrom @
234 %0152 3.5 e,  la&bxo.ds: ). ¢ tom
2.8 RepeTrom ada{ms‘i‘ colvamm  olwe To hﬁ‘ed loadd
U) Tw case of 6.8 spam:

RepcTrom  for {wdaf;‘om- cogign *
_ zho

Pa= z.824x —ﬁ;‘__o* &7 3 tom, fp=o824x % - 1+ 8tom

Reoctiom for columa desppm  Cverfieal )t
$h3xf2= N2 tem, 14.8xh2c 178 Tom

4

R&P\CTTDM V-FoV ('Olb{dvlnl oJéS'be (ADV‘:'&’&“TQ} ): _
Shixof = &.F Lo, [1F8xol = L5 tom

Force jm TPavelff‘Moe' dryeetrom ‘
$h3 %0185 = 8.9 tom, 14, 8 x 0082 2.2 pomn

2y Im ense of (0Dem 5 Poan
Q{ao\c'f‘i‘om v foumdation  dles ?C?‘-‘\ N
: ' ’ 2l
Pé = 8-2)( —18—2"2—'—‘: 67|Z tml Pg“3.2¥ ;o = ’5\8 TGM

Reocion for columm = dosyge Cverfrcal ) |
7.2 %12~ B0.4 tom , /b8xlzes 202 Tom

Rmcﬁam ﬁxf (o]wmn.q nbﬁdva-. (hoh‘c;aﬁfal'): o ‘
67.2 %ol = 5.7 forn , M6 8 xdf = }~7 Tomn

FW(P jra ’i‘mvt’”;’w\; a’l’f’{’cri‘am .
67.2x045= J0,{tom  Jb8xoubx 25 tom

FORM 04
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