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4-5 DESIGN OF SECTION (2)
[l 8 E ]

4-5.

2 DECISION OF. SHEAR REINFORCEMENT
Shear reinforcement is decided from the maaimum shear force’ at
each 1evel of section. The results of ealculation are shown in
“the following table. :
hi { T1 | A - . Q T | ps |° As RE-BAR ARRANGEMENT]:
m m m2 t .. kg/cm2- % cm2 .SIZE -nj @ D/T
137 |'0.25 § 7.81 0.0 0.00.1]0.00 ] =~ - -
- 130 | 0.28'| 8.35" 332.2 . 3.9810.28 | 7.5 “4 06 - 200 D
-120 [ 0.28 | 9:14 387.8 4,24 [ 0:30 [ 8.5 #4-07 200 D.
110 10.30 | 8.88.f 428.8 | - 4.31:10.31 9.2 B4-08.{ 200 D
100 10.32 L0.80 411.4 [ 3.81 [0.27 1 8.6 E4-07 200 D
90 |.0.34 11.67- 353.4 3,03 10.22 7.3 E4-08 200 D:
80 1 0.35.12.57 323.5 2,57 10.18 6.5 £4-06:] 200 D
70 1 0.37 n3.50] B880.83 ] 2.82 [0.,20 | 7.5 E4-08" 200 D.
80 1.0.39 P4.45 437.0 1 3.02 |0.22 1.-8.4 g4-07 200 D
50 1.0.41 1.5.43 493.8 3.20|0.23 | 9.3 F4-08 . 200 D
40 ] 0.43 6.43 | 618.8 [ 3.77]0.27 1 11.5 F4~-09.{ 200 3]
30 | 0.45 [L7.47 782.0 |- 4.48 |'0.32 [ 14.2 E5-08:| 200 D
20 [[0.48 18.53 §91.4 4.81.10.34 [15.9 E5-08'] 200 D
10 1.0.48 1L9.62 975.9 4,87 (0.36 [17.1 §5-08 200 D
0 |0.50 P0.73 |1 1059.2 5.11 10.38 118.2 E5-10 200 D
NOTE:t --- Shear stress ; Q/A =
ps --- ratio of shear reinforcement
= 27 /ft*lOO
{(ft :+ Allowable ten31on stress of shear
“reinforcement in permanent conditions
2,800 kg/em2)
As --- Required area of shear reinforcement; =ps*T*1OO

(T: Thickness of wall)
D/T ~-~ D; Double, T; Triple
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4-5 DESIGN OF SECTION (5)
{1 0 B 5 )

{3) DECISION OF ADDITIONAL REINFORCEMENT AROUND OPENING
Additional reinforcement around opening at each direction 1is:

calculated from tension force which is calculated by the
following equations based on the shear force.

a. Vertical direction .
Tv={h~t/2)*r {ton)
b. Horizontal direction
Th={L*t/2}*¢ {ton)
c¢. Diagonal direction
Td=d+t*t (ton)
where, h : Height of opening (m)
: Width of opening (m)
: (h+L)/2 2 (m)
: Thickness of wall (m)
: Shear stress =Q/A {t/m2)

Shear force {ton)
Section area (m2)

B Oa o

The area of additional vertical and horizontal reinforcing bars
with decrease of the area of the original bars can be counted
for the diagonal tension. But the area is multiplied by 1/ 2,

The calculation is shown in the following table.

- Opening at the level of GL+7.5m _ : .
Lo ft= 2.8 t/cem2

h= 6.0 | L= 4.0 | t= 0.49 | Q= -996.7 j A= 19.9
Calculation Reg. area Arrangementf(at-ao)=1/ 2
: a, b, ¢ ' at (cem2) Size ' n (cm2)
Tv _[(ht/2)+{Q/A): T4 26.3 EL 6 |av'= 14.42
Th  [(Lt/2)%{Q/A): 49 17.5 = ' 4 {ah'= 11.59
Td . Hxt*(Q/A) G ATT 1 e e,
“fav'+ah')sft: 73 . 37.2 £#8 . 8 -
- Opening at the level of GL+0m
: : . ft= 2.8 t/cm2
h= 6.0 | L= 5.0 = .0.50 | Q= 1059 | A= 20.7
: “Calculation Req. area Arrangement|/at-ao}#l/ 2
a, b, ¢ . at (cm2) Size I n (cm2)
Tv {(ht/2)+(Q/A): 77 27.4 8 6 |av'=s 14.42
Th (Lt/2)=(Q/A): 64 22.8 [ #8 5 [ah'= 15.20
Td  get=(Q/A) 198 1 e,
(av'+ah’)=ft: 83 41.3 8 8 -

SAE
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5-1 FIGURE OF FOUNDATION

DESIGN OF SUBSTRUCTURE
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5. DESIGN OF SUBSTRUCTURE (2)
(B W o '

5~-2 DESIGN LOAD FOR SUBSTRUCTURE [ H o & H & #H )

(1)

Dead load (Permanent conditions)

Superstructure Ws 4,560 ° ton

(2)

Inner flue Wi = 630 ton
Foundation: . Wf = 4,430 ton
Soil We = 830 ton
Total S W =

10,500 ton
Overturning moment (Temporary_conditions)

42,609.3 - - - tm

Superstructure Mo '
4,766.4 tm (Q=h=1059.2%4.5)

(3)

Superstructure Mg = )
Foundation Mf = 443.0 tm {(=kWf+*h=0.0524430%2)
Total M = 47,818.7 tm

Shear force (Temporary cdnditions)

Superstructure Qs
Foundation Qf

1,089.2 ton
221.5 ton (=kWf=0.05+4430)

npn &

Total - : Q- 1.,280.7 ton

'5-3 DESIGN OF PILE [it @ % & )

(1)

(1)

(2)

Pile data
Material : Steel pipe pile ¢ 609.6x9
Length _ o 20m. R
Bearing capacity 120 ton {Permanent conditions)
‘ _ 240 ton, -15 ton (Temporary conditions)
Number of pile : - 124 :
ZD o M 514.2 :
Permanent conditions

V = W/n = 10,500/124 = B4.7T < 120 ton 0K
Temporary conditions
Vertical load |

W/n + M/Z = 10,500/124 + 47,818.7/514.2

V =
= .84.7T + 93.0 = - 177.7 < 240 ton OK
V.= W/mn - M/Z = 10,500/124 - 47,818.7/514.2

84.7 - 93.0 = - 8.3 » -15 ton OK

Vertical load + Shear force

ce=V/A = 177.7/131.6 = 1.35 t/cm2
o b= M/Z = 1241.6/1940 = 0.64 t/cm2
A = KhB/EI .= . 0.004148 cm-1 (Refer to 4-2.1)
M= Q/(2%«8 ) = 10.3/(2+0.004148) = 1,241.6 tcm
S o= 1.85 + 0.84 = 1.99 t/cm2 < 2.05 t/cm2 0K
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5. DESIGN OF SUBSTRUCTURE (3)
[ B @ & B ]

5-4 DESIGN OF FOUNDATION [ i {& o &% &t )
(1} General

The foundation is divided into the following strip in each-
direction for the structural calculations. The design moment and
shear force is computed as the simple beam subjected to the pile
reaction. The foundation is divided into two regions, region A
and B, for design purposes. The reduction factor (R=0.5) of
moment and shear force is considered in the region A because

it is assumed that the part is in two way slab. .

8,850 ' 6,850

5,178 o _
’ 5,178

T -

P

S177e
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5.

DFSIGN OF SUBSTRUCTURE (4)
[%..E n)l ﬂ+ ]

{2) Table of pile reaction

The pile raction is calculated for the foundation design and -
the results are shown in the following table. The figure in
5-1 OUTLINE CF FQUNDATION is refered for the pile number.

NO. OF | LOCATION Zp - REACTION
PILE |. FROM ' PERMANENT EARTHQUAKE
uENTER {(m) : {ton) {(ton) .
1 11.75 514.25 84.70 92.99
2 11.64 519.11 84.70 : 92.12
3 11.29 535.20 84.70 89.35
4 10.73 563.13 84.70 . 84.92
5 10.00 604.24 84.70 79.14
6 9.85 §13.44 84.70 77.95
T 9.40 - 642,81 84.70 . 74,39
8 8.66 687.74 84.70 68.53
9 8.00 755.30 84.70 63.31
10 7.83 T71.70 84.70 61.97
11 7.31 826.59 84.70 57.85

(3) Calculation of bending moment and shear force

From the data of the above table bending moment and shear force
of foundation are calculated as follow

PERMANENT : TEMPORARY

EHEAR FORCE MOMENT SHEAR FORCE MOMENT
(£) - (tm)- {t) —(tm)

1 84.70 415.03 177.69 870.67

2 84.70 405.71 176.82 846.95

3 84.70 . 376.07 174.05 TT2.77

4 42.35 164.32 84.81 |- 329.05

5 84.70 | 266.81 - 183.84 | 516.09

6 84.70 - 254.10 - 182.85 487.95

7 42.35 107.989 - 79.55 1 - 202 .84

8 42.35 T76.65 76.62 138.68

9 "84.70° 97.41 148,01 170.21

10 . . 42.35 41.50 ' 73.33 - 71.87

11 ' 84,70 1 38.96 |. - 142.55 65.57

TOTAL ) 584, 10; ~1,884.35 | 1,281.71 ©3,912.47
NOTE: Q = Z pRi - Qo (Qo = - 178.20 ton)
. M = % pRisLii- Mo (Mo = 560.20 tm )

Qo : Shear force by the weight of foundation
‘Mo : Bending'moment by the weight of foundation

(4) Check of sectlon

a. Shear stress TS = 1281 T1%1000/(517. 8*435*(7/8))
= © O B6.50 t/em2 < 11 55 t/cm2 0K

b. Required re-bar : at ;'3912;47*100000/(2800§435i(7/8)*5.178)
. . .= . T0.80 em2/m #8-14/m (#80@140
ST double)




(5) Arrangement of reinforcing bar
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{1}

Dynamic Analysis Equations

Slope-deflection method

®

The slope-~deflection method is a method‘by which slope-

deflection équations are used.

Eq. (1) in Chapter 4.3 of "Dynamic Analysis" is obtained

by the following steps.

.Story Point

N

N-1

n — t—l;
n-lg¢ .-—------ii-- ) i1t T
14 e e
il {hi i-story hi
i ¢—
3 i bmeeeesd -
‘h
17777 1
Fig.1l

@

The deflection energy of
the elastic beam is:

U = Uy + Uy + Ug + Up <+-+-(B)

where;
total energy due to
U * total deflection
Un :'energy due to axial force
Uy : energy due to bending
moment
Us : energy due to shear force

UT' : energy due to torsion

Ve disregarded .the Uy, Ug-and Ur due to its having small

poténtials as compared with-Uy(deflection component) -

in slender ‘type -beams such as those in the stack shaft.

That is, Uym is by far the greater of the energy.

See APPENDEY., ~ A

@ p.1-67, 38. Slope-deflection Equation

@) P.1-31, 19. General Form of Solution

S£o
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The deflection energy (due to bending moments)} can be obtained

by applying Eq. (B).

hj )
_ * NE:
U= Uy = . AX  eeeaen. . (B)
p 2EI
where;

EI : bending stiffness

M : bending moment
L9
By applying Castigliano's theorum to loads M; and Mji4

Eg. (C) becomes as follows:

Misy " ~hs '
By " . .U _X 1 M(oM/3M34)
i = .

EI
0

i+l

i+l

- 90U _ rchi MMM, Y)
. S EI dx’

0

i, 8i41% rotation of joints

i and i+l

My 7 ' Mj!-“i+l: end moments in
Fig.2 i and i+l
M oM : o '
M .and is obtained by the following steps.
oMy TUT 9My, T Y ?

See APPENDEX - A

® P.1—42; 27. The complimentary-energy method and

Castigliaho's theorum.

l....(C)
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Fig.3 shows Bending moment
distribution by bending moments
My and My

M represents the bending moment

B at point x, and is as follows.

Q—/ M = Mi(hi;‘x ) - M X . (D)

bii i+l hi o« s % s

Fig.3

Furthermore, 2 M andzui——are obtained from Eg. (D).
oM;  2Mjy

'brd - hj""x ] ~
o M3 bj |
: . S § 3
oM o =% |
i
oMy hy

Also, by applying Eq. (D) and Eq.(E) to Eg. (C).
@iand 6i+1 can be obtained.

h.

e b N ' _
Chy=-X . s =X
6; = 1 {Mi(——l—-—-)-miﬂ X } . 2 . dx
0
h. 2 h.
- ! by {*a x ) hy-x
hi -
1 [ % ,
T T RC-SES FEE
i+ i , i+1 . s ax
ET By hy /) N hy
0 S i
h: h.
A ¥ -
. § h,-x - ' 1 -
= - M ( 2 jj( x)dx+t-ii+l ( X )dx
0 )

et

7

()

Ky
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Consequently,
- B, = Ol oM QM o e :
* ol A+l ] ...... (F)
Oi4s= =B Miy K gay—-Myyy-——s |
S h. 2
Y - €L h,-x
where; ‘045. - N (:L > st
0 EX hi
h.
bR .
ho-x
g- \ 2 ()( ),
’ i 2
1 X
B, 4= dx
_ i+l ET h.
0 i

Taking into account the relative
joint displacement of joint
"i" and "i+l1", the rotation of

member "i~i+l" is obtained.

v .o (G)

=

=

[Yel
e
+
[

"
-
| i
-
=

s
"

——

Fig.4

The bending moments Mj and M;;j are obtained by applying

Eq. {F} and Eq. (G).

l 4 . - ~
Mo = A (. - R +B8 (Y, -R.)}
h 1 2{ +1 +1 i
(iio‘(i+1 -2 1 i i i i
...... (H}
Ai Xz ~ B8 .

e=E
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Consequently,Eq.(H) becomes as follows.

C = e b, . W, - o R
Miv a1 = K03 750 SR ST s, 11 "R

Migpg = KUy @avayiymyPasn * Ciup,i o Ry
where;
My,ie1 = M
Mis1,i = Mina
E -
EI, bending stiffness
by o i+l
a5 ,i+1 T . ——
' —
2BIy K3 i1 :‘3
a = hi O‘{i
i+l,i T Y
2EI; oMy "8
. ,
By = 2
2EIi of 3 o4y " /62
= b
€i, i+1 7 ( i,a40 ¥ )
. b
Ci+l;i ( i+l,1 + 1)

.
™

()
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EXAMPLE :

In the case of a simple supported beam and EI; = const.

| hy 2
o= 1 g (hi-x ) ax = h). .
R - -
; i 2
i o | ) ax = ik
iy \ by EI;
. 2 _ 1 hl\i
(. \) Xy K y4q-F 12 (EI1
: a - hy | BEIi - o
i i1 ZEI; A YERY
1Z \ Ei;
hy
hj T3B1;
a R . + = 2
i+l,i  2EI; Y hj 2
12 EI-
h ny
. b _ b 6EIs =1
kX 2EIi 1 hy 2
i2 (EIJ_ )
(¥ e e (a1 = -
L Ci, 41 = ~(2¢1) = -3
N ey 2 O3

i+l,i

M

2EI; :
i1 T TRy @ [l_bi Wi - 3R

2EI3

ST R vl &1 + 2055, - 3Ry )

Eq.{I) represents the s;ope-deflection'equation without

considering the load between i and i+l.

A~ {>&
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(2) Three-moment eqguation

The three-moment eguation 33 based upon the equilibrium

of bending moment and shear fofce{"_' . .

i+2

i+l

i-1

CNLENT L
C

T

Fig.5

Also, slope—-deflection equations for each span of beam

are as follows.

M, .
i+42,i4+1

It

it

= K,
i+1

(

(

Ks 1 (350,3 $aog * P55 + €y s
Kby g iy 25,5 9”'1-’“.‘35..,1-“1 Ri-1)
KiCag 5415 *‘bi.¢i+1 + Ci;i+1 i
Kilby Wy +ai4y 5 e ¥ Cuan, g R)
Kipglasi 502 PaartPan $1' 1+2 * € il 142 Rnl) s (K's)i

bisr ¥ie1

M

i and i+l are as follows.

o -
tagyn, i1l aez Y Cisz,i41 Tied

Bending moment equilibriums at poind
i and i+l are as follows.

i,i-1 t M i

=0 Teserer(J-1)

+ M

i+1,i i+1,i42 © eenes {T-2)

Shear force eguilibriums at point

My y,s My, 39=Qeyehiog e (903)
Migen Y Mieq,370 P 000 (3-4)
*E+ii+2+*ﬁf2,i+1=9hq.'hi+£"(J“5)
Ry y)eees (K-1)
....(x-zj
c Ri) = .v.e..(K-3)

) e (K—4{ X

) (K=6).| |

o’

Faa

()
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The three-moment eguation (Eq.(é))”cén be obtained by

applying Eq.(K—l)f-Eq.(K—6) to Eq. (J-1) ~ Eq. (J-5), and

by reducing the.rdtation of joints (lﬁ_l'Q§ Q§+l ).

A + Bi.Ri + C,

i+1°Ris1
where ;.
Risir Ryr Ry
Qivrr Qir Q59

Bigyr Byr G5

Pit17 Byr Fi 4

CiiRi1 =

1)

e

rotation of i+l, i and i-1
story, respectively

shear force of i+l, i and i-1
story, respect;vely
coefficients of three-moment

eguation
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(3) Vibration equation

Fig.6 shows equilibrium based
'upon‘tﬁe'vibfatioh curve in the

case of a lumped mass vibration

h? ‘model.
S B S —m;(X;+Zg) Shear force Qi and rotation 1
i : ‘ .
! | of i~story are as follows.
hi-y vibration curve
| n

. 1 f o . _ : Y . .

=l o) Temp(Ri-rt2 o) Q == Z My X5+ 2Z9) 3

l i . _ 5
xi xi"l j-l+l L N (3)

50 my ¢ mass at i point
. Zg ¢ ground acceleration
Fig.6
xj : displacement at i-point
h; : height of i-story

Substituting Eg.(3) into Eq.(2).

He i
-— V" a- av ...o-ob (L—l)
By Jx ﬂ_‘{' -+ CN-} 'f’HI. = “ENZm (T}Th)- n;-lz x)'.-]' é’n) .
TH= 'H'l
N
‘.An
3 S |
» ‘2#\3‘{ 30) FA'-|Z W\‘: (16‘1‘30) ...... {L-2) :
B AL e :
w4l .
x --r‘ F 4 - ."ff.. .‘l".‘ —
Az jﬁz 4 8, r)z;x-f —_ ‘-DIE LN ('11 00 tlz 3’('1} 5‘,} (L-3)

n-story, i-story and l-story, respectively.

‘—

H ;
L
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Conseguently, eguations (r-1}, {(L-2), and (1~3) are as follows.

'- : u $ Bn  [Cn-1 _ Bn _ Cu-y -
(Ent By g Xt ey My X0t hy xml"’(hN N . N hygy XN“?* 0

a5 e b & (L“l)'

APt E g F Py Mgay Ppent (Ppay*Fy 45 eyt oo

a s e ¢ g + fa +_--+. 3% ¥ ¥
Dy PEy AR I Xt (EpHE Img Xt B m

A- B . —q M ) . - - A ] - .

S Y (== S 1*1)x +(C1 L Bilx..g,  Xisl = 0.dn-2)

= his+1 . "i+2 \hi his1/ i+ \hilg hif 1 "i-1%] 3 )
: i-

A B A '
+.,J_x+...._l_—-——-2—)x=o * 4 st amacs L_3‘
S e =37

_where; Xj =

]

+

[aH
Lo

X, = =,
s

Matrix indication of eguations (L-1}', and (L-2}' and (L-3)'
are as follows.

(61 {mk}+_ () {x}= o srneeen e OO
where:; -
{G] ; Coefficients matrix of{m¥]} vector

{H] ; Coefficients matrix of {X]vector

{mf d Ve‘:to"'{:i{mm-liml'mN&'“"miﬁi""' mlkl}T)
T,
{x}; vector(-—;{xnﬂ, Kyreronr Xyoeenn X11)

v

7‘75-\‘ /9&




SHEET 50, _or__ 59

Also, Eq.{M) is as follows.

Mi{%x + Zo}+ [K){x]} = 0O

wheres
(4]
(X} i
{®B+ip) -,

Mass matrix

Stiffness matrix

(=te17* a1 )
Absolute acceleration vector

= " ' _—_— e v VT
(_ {’§q+1+zo ceee Bty )T

Displacement vector

T
'(={ﬁhl,...,xi,...,xl} )

_Eq. {4) represents the vibration equation of a lumped mass

vibration model for the superstructﬁre of the stack shaft.

“my) /]

W
o
-

K-
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{4) Sway and xrocking

A stack foundation model is set up whereby. ' The spring
constant for horizontal displacement (sway) and rotation

(rocking) are assumed based upon the resistance of piles.

In this case, horizZontal ang

—

»

i r"—T!
E?Hg}xiéj/ i
4 n
i

SO —

J=2

n

5=2

where;
e : x
- H

Ky

Vector {x) of the Eg.{4) coincides with vector {x';} in Fig.7.

Here, we convert the coordinates of the vector{ x;}as follows.

{%;} - {xy}HO-H;} +{Xi'}.

- — % ) % r
AR L R ISR E N N

rotation equilibriums as shown in

Fig.7 are as follows.
ij (8450 ) 44 (5, +E ) +K, =X = O

. ij (xj+zo)Hj+Ie' G+KR.(9= 0 .

(e

-t

i....(S)

horizontal
displacement {sway)
sway spring constant

rotation {rocking)
rocking spring constant
mass of the foundation
rotationéry inertia of

the foundation

bR
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Thus, vector {xlof Eq.(4) is equal to the vector {x4] .

M) {354E )+ (K] { x5~xy ~D-H )= 0 ey

A second term is as follows.

B i n charsaa (0}
2. Ky y%5 - 2. Ky5 Xy = 2K
§=2 =2 j=2

On_ﬁhe other hand, _mj(ij+£0) in the first term Qf Eq. (5)

_coincides_ with Eq. (O) .

(JZK (X - ix ixl;ﬁ'g@)* Mg (3, +3,) 4K, %y = 0
3= :

lJsz
ceec(5)!

n

-2, (%;Kijxj' Z;Kij H"ZK H. 5>H +1g- B4, 6= 0

J=2
Therefore, by considering the sway and roéking, the fundamental

vibration equation is obtained by applying.Eq.(é)'.ahd Eg. (5)'.

n .
my (x +z )+ ELKlj j 'ELKiij - EZKinj 8= 7
. §=2 .

nn .
MO(XH+20) ZZK:[,} i (ZZKlJ-Hi'I) XH+ZZ-K:|_3 :} 0 v (P)

1=23—2 i=2j=2 1=23=2

n.n |
2Ky 5, IIJ+K )6 =0

=J= . o /:

. n
IG G _Z ZZKJ_,L{5{3+Z£K1:]H1XH+

i=23= §=2j=2

e —

DAL

(3
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Here Eq. (P} is indicated in matrix form.

r ' ") )
e Dm--nnm0 0 0 .fssnfzo FK‘,\;\—-;-K?;,-“-‘MI“ .—-Efa; 'Zi“}ﬂi
: \\ ; ' 1 1 [ i i i ' 1
NS bt i ool
s B AT Y Lt S
| AN R ; roo !
| i _\\l_ I .i_ v 1_ .. ! N S ' : :
L 0—=-=-- = m'z ¢ 0 X2 1z, | ST K;i‘“‘" Kl?i ‘2K3j "‘Z‘:{:}Hf
D=~ == O — = — = = 0 M0 seH fé’o B B SRR ¥ SO ST |
[ 0--~-~ 0~ — = - 0 0 Tgj' & 1 L-TKaMyom g~ ThR: € 4 )
= {a} -ee-e
where; I

b
I

22 Kijg*t Ky
b= 35K

>3, KiniHj + K,

jo7)
I

Also, we may symboliie Eg. {(6) as follows.

] {% + 25} + X {x}= '{d}

~

......

o

P

=,

P S VI ¥

oo

.\ 8

T oates -
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(5) Free vibration equation

The free vibration equation is der;ved from Eq.(s) when

the external force is zero.

[M]{S{.} + IK]{K};—.: {0} . ‘ .Ol.qo.o-l(IQ)
Eg. (Q) is solvéd by the followihg assumption.
{x} = {y}- e™*

{%)

Il

2 *
—{Y} . W elcut

Substituting Eg. (R} into Eq. (Q) .
~w2AMl{y} + K1 {y}=1{o}  creee .o (7)

Furthermore,

(K1-{y} = w?mliy} S e “oe (8)

Eqg. (S) can be solved by the matrix.ihtéraéﬁioﬁ method,

that is, the eigenvalue factor.

Circular frequency Ww and éigen vector {y} éré obtained from
each modes of the vibration.

Natural period of the model gives us the following egquation.

T, = Z{E
] W)

‘where;

T ¢ jth natural period

Uy s jth circular freguency

SEE

o~
e

()
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EXAMPLE :

In the case of two mass models as shown in Fig.S8.

. 2
: t.5</an
(O my=0.1

Mode shape

Fig.s

- -1 0.1 0o
Kp=20 2/ (M] =
2 0 0.1
() my=0.18-87/em ~ g
ky=30 &/cm 20 =20
T (X1 =
szo 50 |
Fig.8
L= ufM) Y + IRI{y) = {o]
20-0.1uf  -20  {|vy1
. . - {D‘i
-20 50~0.1w? Yo
by {y}% 0
2
20-0.1u) -20
-20 50-0.1 uf
4 2
w' -700 w+ 60000 = 0
S owi= 100 , W2%= 600
- 2 s 27 _ s
2nd X T =57 = 0,628, T,=S% 0.256
"-'_2"' :
N\ g2, when W 1%=100
¥1 .
2 . hen W 22=600
¥l 2
—e
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(6) Forced vibration equation

The forced vibration equation is obtained by adding a damping

-

teyrm to Eq.(6). — e

Assuming that the damping factor 1is vigcous damping, we obtain

the following. -

){%}+ [CI{x} + (Ki{x} = - M) §£.} e (8)

where;
{C] : damping matrix

{x} : velocity véctor_

Eg. {8) can be solved by the following steps.
vector {¥)}, {*}and {x}arxe analyzed as the normal modes

of vibration.

o {X} =§;le {Yj} . ceceer e (U)

The same analysis is applied for the unit vector {1}:.

j=1

where;

g3 : coefficient for jth eigen vectori

{yﬁ} : jth eigen vector -
SRR jth participation factor

for méde

s "
H J
M pt



Substituting the said vectors in the privious page into Eq. (8).

2 My}, +Z.l_c1{yj}<ij + ZIKHy_j}gj
= —{ib}z‘[ml{yj}ﬁj ........ - (8)"

Next, we multiplf the vector_{fjf‘hbﬁ the Eq.(é)'.
[0 g T . T
Z{ijm]{yj}qj + 24y ey gy RPN IEATH
| g T T eesean "
=—{Zo} 2 {v5} Bl{vs} By (8)

We obtain the following from the property of the matrix

{M] and (K}.

]

0 - (rxs)

AN . 0] {ygY {

¥ 0 (r=s)

(r=s)

—
H]
o o

A

fve) v,

{r=g)

By assuming that the element Crs of matrix [C] can be

disregarded, we obtain the following.

SRATCERINE D

¥ 0 {r=s}

o
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. . . ".
Rewriting Eq. (8)..

q

-7 3

where:;

wy circular frequency

[wez=- S
I

hs :; Damping factor

J
d h, = —=3
( R )
ny = {ygiT ooy}

”
t

3 {Yj}T{K]{Yj}

3 {yj}T{C]{yj} :

M
It

The solution of Eg.({9) is as follows.
%5 = 4R35 %o .
1 Ve ahaieeTy | o
Qo™ 7 T z (Z)e 373 sin{,. f1-h:2;. (t-7)
0 o w
J Vi l_hjg u’.j 50 0 { ] Wy

The integration of Eqg. (V) can be solved according to

Newmark's A&-mothod or other methods.

+2h. .'.+ 7-2 , = - . . s esssema
F2hywaay YWyt ag =z e terese(9)

an-(v)
jaz

SEE APPENDEX - B

P.71. Eq. (2}, Eq.{(3)

&

2 el
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The displacement, velocity and acceleration vectors

as response values are ohtained as follows.

1Y}/3j q

——,
x -
At
i
[\’\a

{Y ]/Z

hi

.
i

ﬁ“
“e
et
it
llrvqs

{ -r[?

= zo:ZﬁE}ﬁ

Ry

N

L8
N
N

m 2
{x+z )= “jZ_;.t'Yj}/‘fj {2hurag, +a;)

N

S d. 4z = -2h, .4, .- Wilq,

e ————,

one mass model

NOTE: Eq.{10) in Chapter 4.3 of "Dynamic Analysis”

the following typing mistakes.

Original Correction
9 950
a, q,
3 B AY

......

From a response value of

contains
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§1  GENERAL (~ #t ¥ ¥H)

1.1 OUTLINE OF BUILDING (RBOEE)

1)

- 4)

Hame of building

ADMINISTRATION BUILDING

Building dimensions

(1) Building area : 633.75 m?
(2) Total floor area : 2577.25 m2
Ground floor area : 633.75 m?
(3} Maximum building height : 21.4 m
(4) Building volume storey : 11077.95 m3
(5) Number of story : 4
Weight of building
Superstructure _ : 4630.03 t
Substruéture : 1022.451 t
Total weight © 1 552,48 F

General design conception

" Design ¢calculation to be analyzed as rigid

frame with taken design rigidity of foundation

"~ girder in to considenation.

' Stress analysis to be used by Electric computer

with stiffness matrix method.
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1.2 APPLICABLE CODES AND STANDARDS O&FI#E - X¥)

1) For design and allowable stress of structural materials

Reinforced'cohCrete structure
AIJ : ¥“Standards for calculation of reinforced

concrete structures"

Foundation
AIJ "Standards for structural design of building

foundation"

* AIJ : Architectural Institute of Japan

1.3 STRUCTURAL MATERIALS TO BE USED AND ALLOWABLE UNIT STRESS
&

1) Qualities of materlals ({E%ﬁﬂ BFEIS)

Concrete ; Comperesslve strength of 28 days

Fo' = 210 kg/cm2
Reinforcement ; Deformed reinforcement

ASTM A615 Grade 40

fy = 2,812 kg/cm?2

2) Physical constants for structural materials

Modulus of elasticity

Concrete 210 t/cme

Reinforcement 2100 t/cm?

S/
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3} ALLOWABLE UNIT STRESS

i) Allowable Unit Stress of Concrete (kg/cm2)

stresses Permanent Stresses Temporary Stresses
Compress | Shear Bond Compress | shear | Bond
Materials A B C )
Normal Plain bar 8.4|12.6( 8.4 | Permanent | Permanent
concrete |Deformed 70 7.0 Stresses| Stresses
Fc-210 | bar 14.q21.004.00 %0 | x 1.5
* Remarks A ; Top bar of flexural members
B : Bar, except "Item A", of flexural members
C ! Anchors and lap splices

ii) Allowable Unit Stress of Reinfofcing Bars (kg/cm2)

Stresses | Permanent Stresses Temporary Stresses
: ' Tension Shear Tension shear _
Materials Compression |Reinforcement| Compression | Reinforcement
Deformed bar 1,870 1,870 2,812 2,812
ASTM A615 P , :
Grade 40




1.4 LOAD COMBINATION (&#HXE)

1} Load combination for steel and concrete structure

Long term loading

1) D.L+L.L+M.L+C.L

Short term loading

1) D.L+L.L+M.L+C.D+W.L

i) D.L+L.L+M.L+C.D+S.L

where;
D.L
L.L
M.L
C.L
C.D.L
Ww.L

S.L

Dead load

Live load and over burden load
Machine load

Crane operation léad

Crane dead load

Wind load

Seismic load

S
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1.5 DESIGN LoAD (BRETHE) |
DEAD LOAD (1 ) ;
[ e af 7 ) - ;
ROOM NAME ; FIGURE MATERIALS i WEIGHT , TOTAL |
DR LOCATION (mm) i {THICKNESS-mm) (kg/m2) :(kg/m2) :
|| CONCRETE. BLOCK T (30 607 :
SE—To o AT LSAND. (30) ... 60 | :
ROOF X ZEmbo | INSULATION T (40, s :
7 ' 1201 VASPHALT o Voo ' !
AR 4 (.. W/PROOFING (a0, |
f CEILING (CONCRETE SLAB _ (150% 268", ;
d LEILING i 15 :
A58 | —2460 |
................. '.7...........'.......i“.-.-.........i :
TERRAZZOBLOCK] ....... Do i i
g5t L EINISHING (70 A !
FLOOR - an|  |.CONCRETE SLAB  (130); . 312 | i.
/ A 130 CEILING ... 15 i
' T e i i
- pCEILING - ... 367 _;—=470 |
................................... ‘| }
| B ol A
T 20 FINISHING........~ .. (80}...... 1680... |
REST ROOM . 20 | ASPHALT................. o i
..... W/BROQFING....... {20)........30... !
SHOWER ROOM | _ | CONCRETE . SLAB.....(130)...... 312, ...
- £ CEILING CEILING.... ...l = 15 i
= et L BLTL 2 520
}
. o e !
7 TERRAZZO. . BLUOCK. ... oo I i
FINISHING............. (50)i...... 100...| k
STAIR : l o CONCRETE..SLAR.... (200)]......480... ]
- : _ CEILING. ....oooocvme b 15 |
. e e, i
T ; || ......................................... 595 .1~ 600
AS) 1
S gf\ .................................................. | :
| A
................................................... i
: _ | MORTAR. ... (300 £0....|
' : 30 |.CONCRETE SLAB ... (150).....360 ]
1F | / / | N R P e i i
| z / B .20, 420
| FROoR , : O SRR OO S T i
l 1 e PO S Lo, i
(MACHINE ROOM) - . T T I
- ; :
: S PR ST T i
- CONCRETE, SLAB _ (200)] . 480 |
‘- | // // 200 . CONCRETE SLAB.. (130) . 312
ELEVATOR ¢ . - LCEILING. ... ... . f......15 i 1
: - 130 SUUUUUTURUNNURUUURORR | : ; 5
ROQM ] r CEILING e [ '




~ _SHEET

i OF
DEAD LOAD (2}

B sE . R
ROOIM NAINE FIGURE MATERIALS WEIGHT | TOTAL
R LOCATION {mm)} (THICKNESS*mm)' (kag/m2) {kg/m2)

ZIZIZ?@RE:TEIIIIiiiiiiiiii(ii'.sfiii 360
MORTAR ™
CONCRETE N EXT (25)f,. B0
[ 4
WALL o INT (25)j.. .50
..................................... . .
150 I e B 80|60
| ) ___Hs U PO
CONCRETE "7 "(180)] 432"

) mRTAR... ..................

concRETE | W &4 LT ERT (2557780

WALL AN (25)) .50

180 532 [~ 535

» L—HS ............................................ .....
[N TSR € 1 s -«

CONCRETE | g - | EXT " {(25) 80"

sk | BB Ll INT (85)] 50

WALL ) ST 300 g

15 i e
el B
_ CONCRIFTE """ "{200)| 4807
f : MORTAR oot
CONCRETE | (Il AU |, EXI;.”H."fiaﬁl ....... 0.
win | MR Ne (as) EU
200 / YR | —~s80
: '“200“ ..................................................
25 25 .
rﬁ éﬁ@ﬁi@ﬁi&:ﬁiiliiilliiiiiéé@i@lﬁj ess
| ASPHALT o
PARAPET £00 ....WERQQF.II.\ES ......... LS 201 ....... )
MORTAR ... (55)...... 66....
, . 368, | ~—370
B

Fyy |

) rd .
H J
f—

-~
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SHEET |2

oF

CALCULATION OF THE WEIGHT OF COLUMN GIRDER OR BEAM {  ). %

(fr, A /2. HBERoO @Y ] L :

FIGURE - NAME FLOOR SIZE (mm) w-(t/m) oW |bdAPr\

. ] B D | CONG.  FINISH]| (t/m) .

i U S U I S B ’
COLUMN 500 i 500 | 0.60 i 0.20 !-.0.8_"0- ;

of 1 550 550 1 0.73 i 0.20 | 093 | .
L | 500 | 600 | 0.86 | 0.20 | 1.06 |
el 1700 ¢ 100 b o118 020 | ofi3s |

THICKNESS OF 5

0.50

FINISHING =~ wroer! 1 3507 600 1. 0.50 ;?_ b

=25 mm 350 | 650 | 0.55
UNIT WEIGHT OF

1 0.55

FINISHING . 350 i 700 | 059 : |

W = t/m3

* IFOUNDA!

 LIRDER

350 5 7000 | 0,59 ¢

- 0.59

0.59
400 § 750 | 0.72 | 1012
450 i 850 | 0,92 0.92 |

fon | | 400 F 900 | 0.86 0.86 |
_ : — — — _ % %
BEAM| = {300 : §50 | 0,40  © - 0.40.
] {0 o0 oso i  loso | |

0.97

480% 900 | 097

L |
! i
i
!
. i

{NOTE: NAME —-- COLUMN, GIRDER, BEAM OR UNDERGROUND BEAM

SPECIFIC GRAVITY OF REINFORCED CONCRETE IS 2.4 t[mS.

\
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SHEET 13

OF .

SEISMIC LOAD
Uth 2= R/ % ]

ITEM CALCULATION
ZONE FACTOR (Z) Z = 1.0
STANDARD SHEAR
COEFFICIENT (Co) Co = 0.1
GROUND CONDITION (Te)j Tc = (0.6
: Hard Te = 0,4 i
Mediwm ‘Tec = 0.6 ®B
- Soft . Tec = 0.8 i
DIRCCTION % DIRECTION - Y DIRECTION
NATURAL. PERIOD . - '
OF BUILDING ~T = (.344 LT = 0.344
(T) _ ‘ _
{Heigh h= m Lencth of Span D= m-{ Length of Sovan D= m
T=(0:03%¢@ +0.02)*nl = 0.344 .| = Q344
A=0.05%n/47D et e e T
T=h/70 : _ = =
CHARRACTERISTICS OF
VIBRATION OF Rt = |0 Rt = L0
THE BUILDING (Rt) _ _
: r T - Rt T . Rt
REEY i =00 ] =400
U SUU ORI RPN SRERUUUUTRNE I Te .. wrtUU FURURURUOR SURURURRRRRY Tc  ]... SUUTY PO T,
RU=150.27(T/Tc~1)72 SO ISR FSo U UUURUROUURE UUUURRN DURSURUUR N SURRR SRR
................................ e BT s e
REST R T 8 R e -
25T/ (1+3*T) t = 0.339 = 0,339
SZISMIC LOAD
FOR EACH TLOOR
{(Qi) - .
STORY {Wi. I g d:l2ai jCi Qi Wi | g3 | Al Ci_ 1| Qi
4 . 180L181Q.18511.72410.1721137.80{ 801.18/10.185]].72410.172]131.80
3 1923.51i0,44411.35710.1361261.5901923.5110.44411.357i0.136 28!@3_j
Z 078,240, 7114 1,160i0,116i357.07130718.240,71111. 160i0.116i357.07
| 4328.601.0 - 11.0_ 10, 432.8114328.161 1.0 0 _i0, 432.81
! . _
i T
i
' 1 i i |
— }
] . X
NOTZ: ¢ ——- RRTIO OF TZZ HEIGHT OF WHEICE STRUCTURE 1S STEEL
: CRGRINST THI BUILDING HEIGHT h
a i = Wi/T W _ :
Ei =1+ (1/7 ¢ T ~ q i)*2%T/(1 + 3*T)
Ci = Z¥RiTAi*Cc




§2 DESIGN OF SECONDARY MEMBER (ZREHOBEL)
2.1 DESIGN OF BEAM (20O

= 0_3)14‘0-‘;. 050 = 70 Y

14
NO | SPAN: A LOADING CONDITION c Mot® Qot Member
@ 17
25 : .
Bt 6.5 /2 793 2\8 537
m;: 0.64 t/mz
w1.= 0.40 -tyru.
4"/2 . |
25/2 15 01 z3.00 | 2,37
B2 | ¢.5
w = 1! -m
we = 078 o2 )
Cwy= 035x33+ o050 = _t;4‘i .
w2
..-_\" | :\2 ?[.4-"/2. :
5 .
B4 | 4.5 S A4 27 2.9 1 .8 09T
Wy = 0‘?0 ymt
Wz

7

()
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RO

RFL
wg
LNECNTNENSTN, 25/3
VAN ANI AN AN 45/
wh Ba B _ B B By
pb2 g 6S g 85 85 ) 6F
wi = 064 W Wy = o0 Y ¢= 1.82
Mo = 12.03
= 2287
12¢ = 9.8 a= &
a.‘c=£.j$ ‘ (/c=7‘820=7.81
Ne—v
”b- 0 85¢ Mo- OJSC
= sﬂs = 6'7
1 1"
(5563 (700)(6328) (428)
3,4 FL
Wz .
//—\/—\/—\/—\/—\ 25/,
KN 42/
w, Bs Bs Be By BS
L85 | 6% | €5 ) 65 4 65 )
= Dés vrn_z l.Ua.—. ﬂ3k4_9+ 05_0 ) ,70 V
. Y _ : C= 124
S, /LK!:-““ S Mo 19.05
S N N @ s

1033 q 6B

(449 (17?) (1058) (0,58 )




(w3 ) (385) (s (12A)

2 F.
Ws
2‘5/2
M FS
16.516.g|_-65‘|_65‘16§'|_
wi= ob5 Yo we= 070 Y wse 03242+ 050
261 BF RIT 77 C = 12.7£I
N A\ - (H 151
N Q = jo80
u,z2o 9.9¢
| {
(49.62) (”5913 (10.20) l( 0.8¢)
| F
Wiz
LONSNLN o
}\_/\_/\._/7 | 3472
Bio 7 '
L 6.§ 1 ¢ 5 1 5\5 } ;
k}| = 0.72 ymz. &JZ - 03 50 4 05? = 2.09 ?/“"v
P PN C = 1.6
( Mo = 97,36
= 49
12.8! 0, 34 Q 12
1 11 l

."70 t/b\

267
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SHEET |8 orF

DICISION OF BEAM SECTION )]
[_’l\i#‘?)t‘ﬁ[ﬂlﬁ 5E ]

NUMBER B a B2 - B3 o B4
LOCATION £ . ¢C | E | E : C ' E "E-:€C i E | E : € TE
bx D (cm) | 30 x 55 ‘ 35 60 i 30 = 55 - ! 35 ¥ 40
d (] (cm) 48 (4293 | 53 . (463%), 48 (47°7 i 53 - (46 38]
bxd " 2(cm3) 69120 i 98315 ) 69120 g 98315
M (tm) U 4.7 : t47b 9.9 i 9,001 469 ¢ 19,385 1779 NN
L 9,40 1.5 : P 685 Ty '|5 23
Q {t) 6,37 C 4,37 112,37 ¢ 142,39 65b6: - 'E 7.90 | 10,97 ¢ 1o, ‘?7
C=M/{bxd"2) : 0! | Cg 05! : 05 | ¥
(kq/em?2) 6.89 13 60! 1f6318. : g 6.77 110051387 | 592 |551
Pt (%) | ; : 5 : i ‘ ‘
| : 5 i .20 | : P i
at (cm2) 406 : 0,37 : | 5§97 AR AYE :
NIRAE f2.26¢ 585 : 17,620
¥ lem) 10,83 19.08 ' Cndo | 1889 '
n
min at{cm2) :
Q/bj. 5 0ob 1.63 556 |46
Pw (%) 0.2D 2.22 0.20 1,20 :
STIRRUP D7 @ 200 0 B3 @ 1to i 0 #3 @200 0 #3 @ zo0
MAIN BAR U3-#7:2 -%L 3-w7:3- %1: 2~ Bl 2-H]G-%1i3-H]:5-¥%]:
Li2- 4715 -Rnp 3-47:6- 847 2- RTi3-HT'3-47,3-¥T'5-%7!
K InEHEE I HE FR
RE-BAR ‘
ARRANGEMENT : : : : : ! :
EL;‘E I\é-i—é o] | il L} [l
NOTATION: b,D -~= WIDTH DEPTH OF BEAM
d -~- DISTANCE BETWEEN TENSILE RE~BAR AND COMPRESSION END
j ——- (7/8) % 4
U,L --— UPPER SIDE, LOWER SIDE
M,Q --~- BENDING MOMENT, SHEAR FORCE
Pt --~ TENSILE RE-BAR RATIO; = at/(bxd)
at —-- SECTION AREA OF TENSILE RE-BAR
3 ———- REQUIRED CIRCUMFERENCE OF MAIN RE-BAR; = Q/faj
fa —-~ ALLOWABLE BOND STRESS (t/cm2) '
n —-- REQUIRED NUMBER OF MAIN RE-RBAR
Pw --- STIRRUP RATIO; = aw/{bxX) ‘
aw,X --- SECTION AREA OF A SET OF STIRRUP (cm2), PITCH OF

STIRRUP {cm)

MAIN D16 | D19 | D22 | D25 | D29 | STIRRUP D10 | D10 | D13 j D13
BAR 2 1 3.98 6.74; 7.17410.14)12.84; . @200, @150, @200, #1506
at 3, 5.97 B.6111.61]15.2119.26, Pw {80 0.2370.3160.4230.564

(cm2)| 4 | 7.9811.48(15.4820.2625.68] (%) | 35 0.2030.2700.3630.484
5 | 0.95]14.55/19.55025,35682,10 40 | - 0.2370.3180.423
6 111.9417.22[23.22130.4238.52] . 45 | - ©.2100.2820,376
I 7 [13.9320.0027.0035.4944.94 50 | - | — D.2540.339

BY/4

. ",
i ;
S v
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SHEET |9 or

DICISION OF BEAM SECTION { )
: {m¢ﬂﬁuﬁ$] L _
“NUMBER - : B6 : B7 . B8
-LOCATION E - c I E i E . € E | E :.€ I E ; E : €C E
b x D {cm) 35:'60 35 x 60 L 35x 6o ' - 35 60
4 []] (cm) 53 (46.33 ] 53 (46,39 ) . 53  (4p.38) | 53 {( ab,387
bxd"2 (cm3) | 98315 i qsa:; ; 98375 i 98315
M {(tm) U 7,49 T14.9% 012 49 249 767 0 535427 1379
_ L . 110,93 | ‘?.63' L 11,20 i XX
Q _(t) 9,43 : L 10,73 [ 10,58 ; j0.58 i 9 62 : t 21,98 /0, 80% i /0. 80
C ?g;?iﬁzﬁ) 16251!J2-§1529 :z?ﬂ 985 17,8037 s 13,011 10,07
I e A eS|
at  (cm2) (gé4 i P 16.70 1 1490 : 8.54 S19.48 114,75 :
P 260 : AL AL N i
¢ lem) 180711521 1395 11,63
& :
min at{cm2) _ ]
0/bj. 7,23 1452 7.38 | .53
Pw (%) .20 a.20 ) .20 0.20 )
STIRRUP 083 @ 200 Qi3 @200 O3 @200 0_#3 @200
MAIN BAR {3-%7:3-HT7 b-¥7i5-%7 3-87.. I-H7:3~ n7.é,ﬁ7 b~ ¥7:3-#7:
Li3-#7i4- #7i4-#7]4-%7:3- ¥ 7! 3-R74-W7:4-#714~#74_%7
| _ STAL ST R 7 ::tﬁé\l !] 1"2__“. 7
RE-BAR . : : :
ARRANGEMENT
: s i ST X | 14 L1
NOTATION: B,D ——=- WIDTH DEPTH OF BEAM
d - --~= DISTANCE BETWEEN TENSILE RE-BAR AND CCMPRESSION END
j-—— {(7/8) x 4
U,L --— UPPER SIDE, LOWER SIDE
M,Q —--- BENDING MOMENT, SHEAR FORCE-
Pt --— TENSILE RE-BAR RATIO; = at/(bxd)
at ~-— SECTION AREA OF ‘TENSILE RE-BAR
Yy ——- REQUIRED CIRCUMFERENCE QF MAIN RE-BAR: = Q/faj
fa --- ALLOWABLE BOND STRESS (t/cm2)
n --- REQUIRED NUMBER OF MAIN RE-BAR
Pw --~ STIRRUP RATIO; = aw/{(bxX) -
aw,X --- SECTION AREA OF A SET OF STIRRUP (cm2}, PITCH OF
STIRRUP (cm)
MAIN | [ D16 { D12 | D22 D25 | D29 | STIRRUP j D10 | D10 { D13 | D13
BAR - 2 1 3.987 5.74 7.7410.14112.84] -, @200; 8150, 8200 ©i50
at | . .8 {5,97 8.61j11.6115.2119.26 - Pw 30 D.2370,3160.4230.564
(cm2)| 4 ] 7.9811.4815.4820.2825.68 (%) 135 ©0.2030.2700.3630.484
5 1 9.95014.35119.3525,3532.10 [ 40 | - 10.2370.3180.423
106 11.94117.22[23,2230.42B88.52 i 45 - _P.2100.2820.376
o7 0 113.9320.08127.0935,4944.94 i 50 - | - [0.2540.339|



SHEET 20 OF

DICISION OF BEAM SECTION |

)

iz o 8 SE )
NUMBER -~ 1 ‘B9 i B 10 ; ) . T
LOCATION | £ : ¢ : E { E : €C * E i E c E | E :-C : E
b ¥ D {cm) 35 % 70 ~ 35 x Jo i ' : :
4. (1) _{cm) 63 (55.17) 63 [ 55.13] I
bxrd~2(cm3) |38915 138915 - ; i
M (tm) U 8,96 17,63 ; 14, 69 : 1469 i
~ i 117.87 ¢ ' 141,34 i |
Q (t) - TREE E) 5 {12, R N
C=M/{bxd"2) 3 I 1 S
(kg/enz) $.45 ! ;286 1z, g ,05?E 3‘55 i
Pt (%) i
1 : _ :
at (cm2) | 969 : Pi7.10 314,25 :
' P7.93% 400
¥  (cm) 17.94 | 15 18 '
n
min at(cm2) -
Q/b3. 7.08 | ¢.47 .
Pw_ (%) . 2.20 | 0.20 _ y
STIRRUP 0 %3 @150 0 #3 @50 o
MAIN BAR Uj3-#7:4-07:5-W7i5- 47 3-47: H
Li3- #7:8-#7:3-4713-87:4-h7: L
oo T : ST : KT 7 : T ) '
RE-BAR ‘é
ARRANGEMENT| _ S
i ;‘r“, 1 o) llaaal) I§
MOTATION: b,D ——- WIDTH DEBTH OF BEAW '
d --- DISTANCE BETWEEN TENSILE: RE BAR AND COMPRESSION END
j - (7/8) x d
U,L --- UPPER SIDE, LOWER" SIDE .
M,Q --- BENDING MOMENT, SHEAR FORCE
Pt --~ TENSILE RE-BAR RATIQ; = at/{bxd)
at —-- SECTION. AREA OF TENSILE RE-BAR
2 =~-— REQUIRED CIRCUMFERENCE OF MAIN RE-BAR; = Q/faj
fa —-—-- ALLOWABLE BOND STRESS (t/cm2)
n ——- REQUIRED NUMBER OF MAIN RE-BAR.~
Pw ~-- STIRRUP RATIO; = aw/{bxX)
aw,X --— SECTION AREA OF A SET OF STIRRUP (cm2). PITCH OF
STIRRUP {(cm)
MAIN. D16 | D19 [ D22.| D25 | D29 | STIRRUP | D10.| D10 |D13 |D13
BAR | 2 3.98ﬁ5.7a 7.7420. 1412384, L ., 8200, @150, 8200, @i50
at 3 1 5.97 6.6111.6115.2119.26; Pw . {30 10.2370.3160.4230.564
{cm2) 4 - }7.9811,4515.4820.2825.68; . (%) 135 p 2030.2700.3630.484
I 5 -]9.9514.3519.35125.3632.10; = - 40 - ©.2370.3180.423|
- 6 11.94/i7.22123.2230.42136.52]: - 45 -  0.2100.2820.376
| 7 {13.93120.0927.0935.4944.94 50 — ) - 0.2540.339|

3
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2 2 DESIGN OF SLABR (R970OI)

CALCULATION SHEET (SLAB) 21

- S1GN Y )
_DIRECTION SHORT LONG
POSITION END CENTER END CENTER

£ (m). 3.2 g.5
R 2.0 2.9 ,

a 0.083 | 0. 083 0.0857 | 0028
w (t/ nl) 0.288 4 04422 73 0,713
¥ (t.m o, b4 p.41 0. %4 0,22
t {em) 12 12

d {cm) 0 ¢
at (cif) 4. 0b 2.60 304 157
REINFORCED #3. ¥4 @200 ¥3 O 200 #3 @ o0 B3 @ 200
CONCRETE -

t=002y (20- ) (O hgm‘*cmtl)‘@s
=10,b7

REYIARK :

CSIGN | S2 -

- DIRECTION ~ SHORT LONG
POSITION END CENTER END  CENTER
2 {(m) 4.0 (3.675) 6.5 ( 6.15)

A 1.b25 ¢).67) 1625 (),67)

a 0,078 I p04f 0.057 0,028
w (t/ o) 0.288 + 0492 - 73 0.73 '
M (t.m) 0. 92 057 0,bb | 033
t (em) I3 13 '
d (em) : 9 . . £
at {af) 58t 2b2 471 2,3b

23, #4 Q |50 #3@ 150 #3 @50 #3 W50
REINFORCED
CONCRETE -
=0, D2w(7‘,’5—7)x(1+,m%,+fb ) X379
=206
REMARK |




CALCULATION SHEET (SLAB) 22
SIGK B S3 - i
DIRECTION SHORT ~ LONG
POSITION END CENTER. END  ~  CENTER
£ (m) 2§ B T
A 2.6 . 26
a 0,083 | 88 0.057 | p028
w (t/ m 0,288 4 p442= 73 . 0,73
M (t.m) 038 ] 0,25 0, 2b A el
t (ca) 12 - -
d {cm) q B 4
at {cd) 5 1.5% |, 8b 0.13
#3, 114 ® 200 - #3® 200 $¥3 @00 - #3 ©200
PSR '
1= oolem?:Ql) (+‘-f;,% llfgg)xzso
= §.0%
REMARK
SIGN - Sa .
DIRECTION SHORT , LONG
POSITIOR END ' CENTER END " CENTER
2 (m) 325 65
2 2‘0 L . 2.0 _ _
o 0,083 b, 053 0, 087 . p028
w (t/ m) 0,324 p b4 = 152 452
B (tom). o, 83 | 0,53 057 | 28
t (ca) 13 ' 13 2
d (em) : 9 ¥ _
at (cd) 5,27 337 407 3,00
%3 .14 ®l50

53, k4 Q150

3, 14 O50 |

: #&3_.34@&50

REMARK

=11,8%

DZ“(_'D‘_%%) (‘ {000 *3’2"5') “325

R

rdmv_&
P

3

()
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CALCULATION SHEET (SLAB) 23
SIGN - Sg '
DIRECTION SHORT ' LONG
POSITION END © CENTER EXD CENTER
£ (m) 328 bY
2 .20 . . 2,0
T 0,083 CE 0,057 | o028
Cw (1 ) 0,312 4 p4t = 0752 0,752
B (t.m) 0,66 | 0,42 DAY 0,22
t (em) 13 13 '
d -{co) 9 ¢
at (cd). 419 >.67 3.2 1,57
| H3 H4 Q200 #3 @200 #3 @200 #3 @200
el |
= 10,65
REMARK
SIGN - Sg _
~ DIRECTION. , SHORT LONG
. POSITION END - " CENTER END- ~ CENTER
£ (m). - 4.0 bY
Z |‘b25 ;\525
o 0,079 9‘04? ' 0.057 i 0.02.3
‘(4 ) 0,3k + 038 = p b§2 0,012
o(i.m) 0.87 [ 5% D, b3 | 0,31
1 (cm) 13 S '
d (cam) : 4 g
at (cd) ks 1343 4 50 2.2
L 3. 854 @150 #3. 84 QIS0 | #3.8#4 Qo %3 14 @IS0
BEINFORCED | .
CONCRETE -
{=0.02, {::’;;S—gc‘_i’%)x(l't%%%+%)x%0
HRY) '
REFARK




CALCULATION SHEET

(SLAB) 24
SIGK $7 '
DIRECTIOR - SHORT LONG -
POSITION END CENTER END CENTER
£ (m) 4.0 (3.b75) 6o L b18)
2 1638 (1.b7) 1625 (1,67
Ce 077 | 9049 0, 067 i p028
S w (¢ o) 0,324 g 4% - 752 0,752
N (t.m 0,95 | 0,51 o b1 | . 034
"t () 13 13 -
d (cm) 9 : - §
_at (e $.03 375 RE 543
Bl #3.¥4 @\ EERCION %3 ® 150 ¥3 @I
RE NFch ) r | o ®
Teo b’-”) |
=12.94
REMARK '
SIGH , CT S8 ;
DIRECTION SHORT N - LQNG
- POSITION END CENTER © BD. - CENTRR
£ (m) R ' b5
/ 2. b : - 2"6
-2 0‘033 L AN 0,087 A 0‘028
k (t/ o) 0,312 3044 = p 752 - 0.782 -
B o(t.m) p, 39 | 0,25 0,27 | g3
1 (c) 13 i3 '
d (). q - L | 3
et (o) PRI ' 1.5 83 - 0,13
o T 3 Qo0 |43 @20 L #3 @20
CONCRETE
- OD""(TEZDZ')_() (l+wm+,m)x250 -
= §03
REMARK

257

o
P
e

()
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HE

(SLAB)

25

S1Gk

CALCULATION SHEET

S9

DIRECTION

SHORT

LONG

POSITION

ErD CENTER

END CENTER

£ (m)

3,25

b5

A

2.0

2.0

P

01083". | 0‘053

p.OS7 i o028

w (1/ o)

0.3b+ 0,56 = p 92

0,92

H (t.m)

p, 8l | 052

0,55 ! 027

1 {cm)

15

5

d {cm)

i

10

at {cd)

4.2 2,70

3.4 1,54

_ REINFORCED
CONCRET

#3. %14 @200 #3.44 @00

83 @ 200

#3 @00

REHARK

N b S
b= 002 (E500) (14 g +iBe) X325 |

= [1.38

- SIGN-

DIRECTION

~ SHORT

LONG

POSITIOK

END CENTER

END CERTER

£ (m)

2

o

w {t/ m)

[ REN"Y

1 {cm)

d (cm)

gt {cd)

REMARK
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§3 DESIGN OF FOUNDATION (EKEDRETH)
AXIAL LOAD _

R

R

25883

181,46 z52. % 2. 268 41
Fa F3 F3 Fa Fz
- ~—{ft f £ - o]
254 26 289,19 2884 5 53 28073
e h 2 . i F:I g
2838 2%7.27 2427 2200 222,09
F2 Fa F2 | Fz T3 B
B 2t il it g F
72 221,16 21772 21701 20774
F3 F3 Fi Ry - - F3
B & f1- & f— .
- 29.33  3q33
. Fu Fu
i9.26 |'19.2¢
L FI.I F:“

194 °°
F3

/#57°°
Fa

Faiana™
R

J,V_
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21

DESIGN OF FOUNDATION

'OUTLINE OF FOUNDATION F |

CHECK OF BEARING PRESSURE

Check of Pile Reaction
Py = 364.3‘ /6 =
Pi'= 33553 /6 -

60,2 oile < 65 Shie

55 90 Yeie

DESIGN OF FOOTING

Factored Load Pile Reaction

Load case &N ZH P1 ¢ PY
(). (tomy | (t/0) | (t/n)
b+ L.L 335 .53 | —— | 40,72 | 55,90

D.L+ L.L+H.L

“D.L+ L.L+S.L

DL+ WL

RC - Pile (%4 @ 2o0)
6 - 700 b @ 200
[ .
% _
of 1L 95
S I _ RS
o _ : -‘;’-J.
~N
— 1O O
I S ) T
i |
- !
4 100 i
Foundation‘ weight
Nf= 204l « 2713 = 2878°%
LOADING
N | He (8) | Hy (b)
. . D.L .\3.35.53
" L.L j
S.Lx
- S.Ly
W.Lx
W.ly

Stress at bottom of foundation
N= 33553 & 2378 - z43°

ll_j-vl l..4-— 01/2z = 1."‘5.

[QF= 5590 x 2 = 1 %0 T

Stress

MF = “1‘30 x 105 = .ll_f. 3 T.-.m

Reinforcement
D=100 cm@ d= 85 cm, § =7/84=74.28cn
HE-
nec At = = 8440 2\ 21- #8
ft- ] ae= 107! cr-f)
0 ' b= /482 om
¢ = — =71.58 (m
fa* j
T = ———— =587 K¥Y 2 (70 K 2
b j
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DESIGN OF FOUNDATION

CHECK OF BEARING PRESSURE

OUTLINE OF FOUNDATION  F 2
RC - Pile (4 ?; 2:;2) Check of Pile Reaction X
5 - 700 e o L
| v00+70d Py= 3236 /5 = 4291 Ve < Tk
| : — 18 Pi’= 289./9/5 = 51.%F Ve
g o LaltElL T
. 2 % T :
~ D) 1 1F Ja | oesien or RooTinG.
8
| {1000 { tooo | l - ——— - ..
850 s Factored Load Pile Reaction
load case LN | ZM Pl P’
of Bl G 1 /)| (/)
.~ 1 y
2L g DL+ LL 128907 — | 62,47} 57.84
| DL+ L.L+WL
3 300 D.L+ L.L+S.L
Foundation weight DL+ WL
Nfz 20x33 627 513 = 2307t '
LOADING i_,]L|~ 19- 07/2 = 0.5°
: Stress - '
NGO @ [ o || e 8.2 - pss8
1+ L |y289.9 |: : o
) ME = 115,68 « 085 - 757 T
LL |/ |
S.Lx Reinforcement N _
S.Ly D=1loo cm, d= 85 ém,__ 1§ =1/84 =74.38 cn
H.Lx ' HE- o R
- nec At = =54.°% cm’ N 92 H7
.W.LY ft- 3 - S (ﬂt??.?.s‘?nf
- 1} ¢'=l33.osm :
. ¢ = = 74.06 e ‘
Stress at bottom of foundation fa+: j R
M= 28900+ 237 = 32.3 * 0. " e |
. T.= =576 K82 < 70 KY 2
H = ———— . b T 3 .

o
' Somaener”

()

ges
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DESIGN OF FOUNDATION

-

OUTLINE OF FOUNDATION - F 3 * CHECK OF BEARING PRESSURE
ic: ;i)le | (:g:;?_) : Check of Pile Reaction
‘ oo Pr=25171 /4 = 6% Ve < 45 %
. \ - R P,= 232.84/4 = 582 t/P‘.h»;' ‘
o O Ef’ * )¢ ' '
~ | 5 [ DEsioN oF PooTING
© O Q| e YT |— -
{_j700 j 700 | |
550 iso - _ Factored Load Pile Reaction
- | Load case Nl o= om pI’
2! § N : (t) (t,m} | {t/n) | (t/n)
o 3 1 . ' 54 ' 95 | pa 2/
. o 0L+ L.L 232, — | 42.7° | B8.
Yooy D.L+ LL+W.L
2700 1
DL+ L.L+S.L
Foundation weight D.L+ WL
Hf: 2_0 ] 2_7 3‘2‘7 x f‘3 = 18.?5- lt i . : .
| | ( fj]jl:l'
LOADING U J~ 07-07/2 = 035
Stress -
N | Ex )|y @ 0F-582 2 = np 42"
b [y=2# [ | N .
MF = 1692 x 035 = 4075
"L .
S.Lx Reinforcement
: S,Ly ) D=90 e, d= 75 cm,  =1/84 =45.5%cn
W.Lx | MR . _
: ne¢ At = ——— = 33, end
H.Ly ' ft« j " l?—-#S
: 0 (llt*.??."d,j
?’= Dcm.
. . . . ' ¢ = = 8'4'-4‘i Lhn ?5‘
Stress at bottom of foundation fa: i .
N= 2328+ 189 = o571 ° | 0 | _
Z2Pe 8% e LT K 70 Y
M= — be j '
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DESIGN OF FOUNDATION

OUTLINE OF FOUNBATION

CHECK OF BEARING PRESSURE

F4
RC - Pile (%4 & jo0) - .t
3 - 700 £ @ joo Check of Pile Reaction . . . ,
’ g5e 700 | 700 450 Pt = 132.41 /3 = 60, 82 %i]c‘: 65 t/;"-lc
N 8 A Py's 167.90/3 = 5587 Uk
SN - o
ARl SR ) I Y —
N . = ol v | DESIGN OF . FOOTING
. | :
1 . o0 % 700 e :
‘ 650, 450 = - i
' Factored  Load _ - Pile Reaction
Load case LN { - LM P1 | . PI
8l : : (t) (tym) | (t/n) | (t/n)
8 : . = -
R DL+ L.L 1167.9°) — | 60.82| 55, 67
D.L+ L.L+¥.L
2790 D.L+ L.L+S.L
Foundation weight D.L+ W.L
Nf=20< (25227 - pTv 122 )« 13 = 1547 t o .
LOADING [ 1) o1 07/2 = 0%
. Stress C _ o
R 7 T
Ry i@ |y 0 — @F = 55,
DL |y 6.9 |: : SRRSO,
h ) MF = Sg' 57 0‘46 = 25_6' . t m
L.L _ _ .
S.Lx Reinf Oréement _ _ 4
S.by | D= 9o cm, _ d=75 ¢cm J =7¥8d =55.63cm?
W, Lx | MR . gl on
nec At = ~ = 2097 ;.2 - %5
W.Ly B ft- ] ' at=‘23."’_c.;
1] $= 70.%% cm
' ‘;b = = 40.3? cm
Stress at bottom of foundation farj '
Ne 1b7.00 4 547 = 132,47 °© e o .
5. S - - 452 Ko < 70 K
M= — b : :

oS

(3
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FOUNDATION

DESIGN OF FOOTING F1 DESIGN OF FOOTING
hxXb=500 =« 500 Ih><-b=
. . "‘“ﬁ
[ L
780
300
] 1
1 i
|L><B= 2000 x 2000 | (LXB= |
I I B l
Factored Load Design Stress Factored - Load Design Stress
Load case. =N Wl Load case N Wi
D+l 09 33 7.33 D+L
DiL+H BiL+H
Dti+E D+L4E
DiW D+W
Stress Stress

i—uf*‘ = 7334 (20.05)/2 x2° = n."a"‘

MR =733.{(20- 05)/2 Px 20x Vp = 42 U™

Reinforcement
D= 30 d= 20 §=7/8-115
iF 12, 405
nec At= = ‘; o"f,s #1257 o
ft - j et : - w4
(41 )
a oo 3
_ L onfxe3 .
T= T o0 f T3 Fer
b - j _ : <7°

|:QF=
e o

Reinforcement
D= d =
_ MF
nec At=
: ft - j
a
T=
. b . J

5= 7/8d




_§ 4. OUTPUT DATA(Design of Main Members)
(HEER (POor7 b))

svs Supsr Build 7 551 wvo [ADMIaI STRATION BUILDING]

[11AAF-#LLay [ INFUT 1LI5T )

INIOX SYSTEN TRIZIG RAGE~ 33

I8 12 10
I ¥ & :WEST WHARF ‘THERMAL POWER FLﬁNT FROJECT
» 3K ADMINISTRATION BUILBING
B 1989, 05.23
HHE &:T.V
ERER cXEm S Ay, YAM 3 Ay, 2RR SR PH 1R
ik :RCH : .
e g ABRE (n] v --aﬂﬁﬁ![n]-- Wt XANYR (M) e anYARPK[R) o%
P-HF-RF ;  4.%00 F HF=-RF A=6 ===-5 6,500 A-A =A-B  £.500
RE =L 4,000 =ZFL 4.000 A~% ~A=d ' B.500 A<f ~a~C " 6.500
IFL -2FL 4,600 SFL ~2Fk 4,000 fed ~A-3 B, 500 A-C =R=D  6.500
IFL -tFL 4000 FL -LIFL 2,000 R-3 ~A=2  €.500 :
A 1FL ~G.FL s.ooo tFL -5, FL 5.£50 A~2 ~A=1 8,500
G.L. ﬁkallﬁtt‘nxﬂ 0,200 {m)
HER hBHORS 0.600 [m]
M e M QAN ANE : WA (Hﬂ.!ﬂ)
L2 ayra—feTF-=TF
ERATOE - Roakil, BEOTATETRIEHETD
s RCMo Q!Eﬂ. ROQDHAVNE (M) 12, RENTATLTOREHRT S,
« BERBDAY 10 %
- BEhRomE mmnmmau) i, aNRoLTE,
P.Wf RE BFL: 2FL IFL G FL
CEZAERAI VA 12,0 12.0 13.0 13.0 13.0 5.0
1.3 BANRER
iy {'""}
#s 6 Syper Buidd/ S51 #» % [ADMINISTRATIGN BUILDING] INI0N SYSTEN 751216 PAGE- M4
1.4 GEAHE
yz2yzy-~% .
EUER (/)
R () napL 5% Fe fe 1s #®-w) (KR
PRI (PHF) RC B A 210 0.0 7.0 z.40 240 -,
4 (sF 3 RE £ & 20 700 10 2.90  2.4p ( A
2 (IFL } RC ¥ & 2190 70.0 7.0 2.40 2,40 }
2 {(2F+ ) RC ¥ & 210 0.0 7.0 2.40 2.40 -
1 (1FL ) RC * # 210 0.0 7.0 2.40 2.40
=¥ [6.FL) RC ¥ A 210 0.0 .0 2,40 - . 2.49
(D& & .
fuomm mrmmem (R) eeor LB -ommw-- ems e W AHY 4B .- (E) Ky
R (M) mEHn - 1124 !MY X By anx ARy 8x 8y an % ' & . L1 R ay
Pi1 (F:WF) RC §DI0 $D30 2% 3% SHID  SDID 10 10 §p30 25 sp3g 13 £D30 £D30
4 {RF } RC spIe  sb3e y5 2 €030 &bz 10 10 503 75 €020 13 $030 5030
T 3 (3L } RC D30 £ 25 2 5D30 SD3G 10 10 €030 28 sp3g 13 $D30 5030
2 {2Fy ) RC edr0  sbEe 2% 2% €039 5030 10 1@ su30  % 5039 13 5020 5330
t [3FL ) RC SD30 P20 2§ 25 sp30¢  S9I¢  10 (10 CHEL - §D30 13 £030 5030
v {G.FL) RC D30 SP30 25 35 SD30 §D30 0 Q0 mme e ——— - omnw SD30
< X > < ug >
REGHE [w/d)  BF E-3 $48  E-3t 2AR
SD30 1870 1870 2312 2812
1L5F &
& k .
R (EREERE; HEiEE) I 3 Wy T o
. 33 Rt '
P £Q PH1 €0
gF 50 4 =3
IFL 50 3 £0
2FL 50 2 30
1FL 50 1 50
G-Ft 50
(3} BRENERT~7
l:h‘(f‘n (Z! H 1 00 REEARASR (—&RHA) XFM:0.20 REMMICLETe: .60 ¥
AR (1L} YEM:0.20 P. HROKFRE: C.50
£330 nmnm-farnmﬁn {Sp) ¢ 1.80 SR LELAE (ENHAM) :1.904 —XETMR(T) : B
MRAFFALTHERORPE (Cl--ml :0.03

yag
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s» ¥ Supmr Build / 581 wes

{ADHINISTRATION BUILDING)

) ERNELAIBRHER C4 ORRELL (HENKOA}
Lo '-'EKRHF‘!;IX'I’-'!

B
BHL

LRI

Xhm

530
172
136
116
100

PODOO
i

*+» Super Boild / 551

1.4 KHERER
= [a)
Mo

1

3

4

3

21 % (o]
Ho

i

2

. .3

4

) x [w]
Ne

i

) BD [a)
He

1

2

3

4

6 AR [(a)
Ko

W)

[w/d}
X
1.0

EEr e

[/t ]
B
30

35
0

109

{ADMIHTETAATION PUILDING]

KR

747 Pl P2

2 4225 0.0

5 120,06 200.0

2 147.5 0.0

6 126-0 200.0
ERR

p3 P4
0.0 0.0
2.0 0.0
0.0 G0
o0 0.0

247

a4

Pl

147. 5

P2

0.0

P3

P4

UXION SYSTEM T31016 P4~ 55

(X0 SYSTES  TS1218  PAGE- 36



s3s Syper Bulld / 551 »sma2

EADHIHISTRATION BUILDIMG)

34

1M0H SYSTEN 753216 PaiEe 37

) EIARYLY  [w/d). _
No A37m 3-AvH  KRA No ABTR 3-AvM  REA
1 920 720 620 g %Y £40 540
H 220 200 600 7 550 530 260
3 200 730 &80 LY £110 1010
4 770 650 550 :
5 970 770 570 :
(8) A [=) <zIHT - ORI, RERLET, >
No /@R AREM Eve Ay akk B U ARm Hk RS MRN Kk
191 2 X 1 0.0 2 1 2m0.0 - 2
102 1 v 1 3280 2 1 :
103 H ¥ 1 175.0 2 i 0.0 2
104 2 13 i 200.0 F4 102 %0, 0 F}
105 1 ¥ 2 ase0 1 H
106 t v 4 3280 4 a
107 1 ¥ 4 %30 1 4
108 1 H3 4 400.9 1 4
109 1 X 2 400.0 1 4
114 1 ¥ 2 3280 8 n
113 1 ¥ 5 3250 1 -1
112 i ¥ 5 375.0 1 6
113 1 X & 325.0 1 3
114 3 Y 8 <53.0 1 3
us 1 ¥ 7 3280 1 7
116 1 % 4 400.0 3 4
] {9y Kt (m) {t) [t/m)
Neo B D o' L P w
1 30 S0 % 150.0 0,00 0,00
2 3 50 =0 3000 0.060 0,00
3 3 so S 150.0 0.00 0.55
¥ 36 0 %0 150.0 0.00 0.22
} . . )
sak Super BUild F SS1 wwe (SDHINISTRATION BUILDING] {NEDX SYSTEY TE1218 PIE~ 1§
(0} Rt (=) (w/ed) (t/m])
Ne a37W 3-AvR B L L T TF Lt L)
3 770 &S0 S50 150.0 N-13 1 0.
z 750 -2 5490 150.0 6.22 1 9.0 0.9
3 790 €350 £59 300.0 0.55 1 .0 0.9
4 750 sag 520 0.0 0.22 i .0 0.0
(N &M AR [o) (&/d] [t/n]
Ho R3VB 3—-AYR b1 | Lx Ly P REYT
101 k] 650 =50 150.0 130.0 0.53 1
162 760 540 Seg 180.0 150,06 0.22 1

@

7 7
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e+ s Syper Build / 5SS »#an

[ADHINISTEATION EulLDING)

tI0y SYSHEM T51218 PaE- 59

C BERERET VRO . o0 BAYV2 MR L R GEXAREERT, )

1.7 BHEERX (aERELRE 6 BERUERT ¢ . FBUR S
<P HFA PHEY W
5.04G
R-D Q=)
4.9¢ | 4. 04
1 1
.06 1188 5.06
1 |
] 506 i
=& feesee—e— S
4.00 4.0¢
fA=8
A-A
R-6 . ReS A-4 A=3 A-Z A-1
<RF B 48> -
.05 | 4.0 - - 4,06 4,006 . 4,05
f-D Gmr=mreme s o B iR T 1 EO Y. LR SRR, |
4.|oc 4.Ioc 4,0¢ 4,06 4.0C 4.0C
. . 1 1 o F i
4,06 - 1128 4.06° 1125 | 4.068 1128 4,06 - 1148 4,05 1125 4,06
1 | . 1 Lou 5.0 t
i 4,06 . 1 4,06 ] 4.0G 1 . 4,06 I 4,06 . L
A-C [ Pm o 3 =g g
a.0¢ 4,00 4.0 4.0 e.0C a.8c
1 . 1 | 1 1 : \
4.0G 11335 4,06 1138 4. 05 1136 4.08 1IE | 206 1135 4. 0G
1, Gu04 1 [ 1 " I
1 4.66 - 4,05 1 4,06 . 1 4.08 xi 4,06 f
A-3 [ g Q 0 o mmmmesaonD -
4,00 4,00 4, ¢ 4G 4.0C a.0¢
1 I 1 1 1
4,06 1123 4,06 1135 4,08 1128 4,66 1135 406 1425 4.65
1 L 1 [ I 1
] 4. 0G | 4,06 1 4,06 1 24,06 | "4.06 1
A-R g-——== rmmamrs s amm e — e L ¥l fa] V]
a,0C 4,60 4,00 1.0¢ a.ee 4.0
f-8 =S Rea #-3 #-2 A-1
) - . !
*4% Suptr Bueild /7 5SS == 2 [ADMERIBTRATION BUILDING)
<IFL R 3R>
. 05 3.66 3.06 .06 3.08
R=D -] - 0-- G= O== . 1.0WQ3rr=O-—~=s=nnmewr==f)
3.0C 300 z.0C 3.0C 0 .0
1 i i -t . i
3.05 1055 3.0G6 0 1105 106 1065 3.068 35 2,06 1§1S 3.08
1 . [ . 1 1.0 [
1 306 . | 3.06 | 3.06 1 3.06 1 .06 i
A-G Grmmnno o o- a Ul O~ --q
3.0¢ 3.0¢ 3.0C 2. 0C 3.0¢ 260
[ S [ I 1 1
3.05 {085 2. 1085 5056 10BS 3.06  y08S 3.06 1085 3. 06
1. 0u04 1 1 1 1
1 3.08 ! 3.06 b .06 | 3.06 ! 2.06 i
a-p o o waeg) ] ——m——D o
3.0C 3.0¢ 3. 0C 3.0C 3.0C 3.0C
1 . ] I i |
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202 :i gg 1 ( g’g ]: CHAE (FL- 2 X0 OHG, EN(ENFQET (T ARSI 7L~ ZATRCSH L BEFMEHTT,
’ b ) 1 CHAE (BILAY RS %A, BN (EN)EET (6T) ORMER B EARN T :
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< 2 M IFL <2FL D % XAMmHM N
A 10,04 16.81 16,20 16. 29 15,89 10,34
a-C 11.%2 16.36° 1173 17,50 14,37 1130
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-5 A-% R=4 R-3 R=Z R~y
FRANE Qc Qw Qe+Qw QR iq CofGesly Ov/QesQv QR7EQ FRLERIIR MRZES #/n
A= 85.66 0.60 95,66 66.66 100.00 Q.00 24,27 0.637443  1s =81
A-C $5.74 0. 00 55, 74 85,74 100.00 0,00 5.8 0.573133 1/ 594
A=B 93.73 0,00 9%, 73 93,73 100.00 0,00 25.2% 0.659757 1/ 607
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< 1 ff G.FL-IFL > % XEmxhw x
X A-D 14,30 20.65 13,83 20.00 20. 16 12.B5
AL 15,77 21.82 21.0% 20,88 79,53 13.41
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F3 22,79 0.00 22,79 22.79 100,00 0.00 100. 08
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R-2 6,54 35,51 £2,0% £2.0% 15,85 g4, 45 20. 51 €. 169022
A=3 5.23 10,30 35,58 26. % 17.17 42,83 25,54 0. 155326
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0.4 g0. 356 101,23
T8, 52 0.co I9.%82
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<G FLA> ®= YAmRaH =
a-b 191, 46L  2T2.84L  232.9aL  D68.43L E58.83L  186.1%L
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'DESIGN OF MAIN MEMBER

DESIGN OF GIRDER
(1) CONDITION OF CALCULATEON
QD : X DIRECTION QD=QL+n-QE
Y DIRECTION QD=QL+n:QE
(2) MATERIAL

H

(3)

(CONCRETE) o _ -
Fc : . DESIGN STANDARD STRENGTH OF CONCRETE
Lfc ALLOWABLE COMPRESSION STRESS AT
PERMANENT CONDITION o
(TRANSIENT CONDITION : Lfc*2.0)
LTs ALLOWABLE SHEAR STRESS AT

PERMANENT CONDITION

( TRANSIENT CONDITION

Lfs*l.S)

(REINFORCING BAR)

ALLOWABLE TENSILE STRESS _
ALLOWABLE TENSILE STRESS FOR STIRRUP
EXPLANATION OF MARK

rft
wit

POINT DESIGN POINT OF MEMBER

A ADOPTION POINT OF STRESS

B*D WIDTH,DEPTH OF GIRDER

dt DISTANCE BETWEEN TENSILE RE-BAR
AND TENSION END

ML BENDING MOMENT AT VERTICAL FORCE
(NODAL POINT)

ME BENDING MOMENT AT HORIZONTAL FORCE
(NODAL POINT)

ML’ DESIGN BENDING MOMENT AT
PERMANENT CONDITION

MS DESIGN BENDING MOMENT AT
TRANSIENT CONDITION o

QL SHEAR FORCE AT VERTICAL FORCE

QE SHEAR FORCE AT HORIZONTAL FORCE

Qo SHEAR FORCE OF PERMANENT LOAD AT
SIMPLE SUPPORT

Pt TENSILE RE-BAR RETIO ;at/B*(D-dt)

at SECTION AREA OF TENSILE RE-BAR

Mu YIELD BENDING MOMENT

QD DESIGN SHEAR FORCE

fs*B* j PERMANENT CONDITION

a 4/ (M/(Q*(D-dt}}+1)

Pw STIRRUP RATIO =aw/(B*x)

aw
X

: SECTION AREA OF A SET OF STIRRUP
: PITCH OF STIRRUP '

A(kg/cmg)

(kg/em?)

(kg/cme)

(kg/cm?)
(kg /cm2)

(cm)
(cm)
(em)

{cm)
{tm)

(tm)

(fm)

(tm}

(it )
{(t)
( t)

(%)
(en?)
{(tm)
(t)
(t)

(%)

(en?)

{cm)

vr

,.d‘*"ﬁ-\f
Y H
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