5.2

DESIGN OF COLUKK
(1) CONDITION OF CALCULATION
- QD : % DIRECTION OQD=QL+n‘QE
| ¥ DIRECTION QD=QL+n-QE
(2) MATERIAL
(CONCRETE)

Y

3
i

Fe : DESIGN STANDARD STRENGTH OF CONCRETE

Lfe : - ALLOWABLE. COMPRESSION STRESS AT
- PERMANENT CONDITION '
.~ {(TRANSIENT CONDITION : Lfe*2.0)
Lfs : ALLOWABLE SHEAR STRESS AT
- PERMANENT CONDITION :
{ TRANSIENT CONDITION : Lfs*1.5)

(REINFORCING BAR) - . _
rft : ALLOWABYE TENSILE STRFSS

_ wit ALLOWABLE TENSILE STRESS FOR HOOP
(3) EXPLANATION OF MARK
POINT : DESIGN POINT OF MEMBER
A : ~ ADOPTION. POINT OF STRESS_
Dx,Dy : DEPTH OF COLUMN - _ )
at :  DISTANCE BETWEEN TENSILE RE-BAR -
_AND TENSION END
M ¢ ADITIONAL COEFFICIENT OF FORCE
- FOR LONG COLUMN T
NL : AXIAL FORCE AT VERTICAL FORCE
NE :  AXIAL FORCE AT HORIZONTAL FORCE
ML ~ : BENDING MOMENT AT VERTICAL FORCE
. {NODAL POINT) _
ME : BENDING MOMENT AT HORIZONTAL FORCE
{NODAL POINT)
ML" : DESIGN BENDING MOMENT AT
PERMANENT CONDITION .
NS i AXIAL LOAD AT TRANSIENT .
MS : DESIGN BENDING MOMENT. AT
"TRANSIENT CONDITION
QL : SHEAR roacr AT VERTICPL FORCE
QE : © SHEAR FORCE AT HORIZONTAL FORCE
Qo :  SHEAR FORCE OF PERMANENT LOAD AT
SIMPLE SUPPORT N
Pt i TENSILE RE-BAR RATIQ ,-
" =at/ (dx, y*dy,x)
at : -SECTION AREA OF TENSILE RE BAR
"Mu : YIELD BFNDING HOMENT _
Ao : "TOTAL Mu OF GIRDER USE FOR
CALCULATION QD OF COLUNN
- 24/ (M/(Q (DX, y-dt))+1)
QD : DESIGN SHEAR FORCE
Qa . : ALLOWABLE SHEAR FORCE AT
PERMANENT : CONDITION: :
Pw ¢ HOOP RATIO =aw/{Dx.y®x)

aw : SECTION. AREA OF A SET OF HOOP
X : PITCH OF HOOP

.(kg/cm?)
o (kg/cm?)

(kg/cm2)

_(kg/cm2\
(kg/cm?)

(cem)

(cm)
{cm) .

(cm}

(t)
{t)
(tm)

{tm)

(tm)

()

(tm)

()

()
(t)

(%)

.(cﬁ?)'

(tm)
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§1 GENERAL (— # & H)
1.1 OUTLINE OF BUILDING ( BEOHHE)
1) Name of building

CHLORINATION EQUIPMENT

2}  Building dimensions

(1) Building area 315 m2
(2) Total floor area 315 w2
_Ground floor area 315 m?
" (3)- Maximum building height 6.9 W
(4) Building volume storey 2173.5 m3
-(5) Number of story 1
3) Weight of building
$uperstruc§urej 421,95 ¢
: ‘éabstructﬁfé | 456.81 t. ?.
Toi:ral weigh-t- : : ‘g78.76 b

4) CGeneral 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

wiﬁh stiffness matrix method.

=7




5) GENERAL DRAWING

-4-2

CHLORINATION EQUIPMENT AREA
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1.2 APPLICABLE CODES AND STANDARDS GEFIigatse)

1) For design and allowable stress of structural materials

Reinforced concrete structure
AXJ : "Standards for calculétion of reinforced

concrete structures®

Foundation
AIJ : "Standards for structural design of building

foundation"

* ATT Architecfural_lnstituté of Japan

1.3 STRUCTURAL MATERIALS TO BE USED AND ALLOWABLE UNIT STRESS;
e RIS

1) Qualities of materials (SERIFIR L EFAIE7)
Concrete ; Comperessive strength of 28 days

Fc''= 210 kg/em?
Reinforcement ; Deformed reinforcement

ASTM A615 Grade 40

fy = 2,812 kg/cm?

2) Physical constants for structural'materials
Modulus of elasticity
Concrete - 210 t/cm2”

Reinforcement : 2100 t/cm?2

SFE

()
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3) ALLOWABLE UNIT STRESS

Allowable Unit Stréss.of Concrete (kg/cm?)

()

®

ii) Allowable Unit Stress of Reinforcing Bars (kg/cm?)

B

1)
stresses Permanent Stresses Tempoi‘ary Str'esées
Con{)‘;ess Shear Bond Compress | shear | Bond

Materials A |l B c
Normal [Plain bar 8.4|12.6| 8.4 | Permanent | Permanent
concrete [Deformed 70 7.0 Stresses| Stresses
Fc-210 | bar 14.921.004.01 1" g x 1.5

* Remarks A ; Top bar of flexural members

Bar, except "Item A", of flexural members

¢ : Anchors .and'lap splices

_ Permanent Stresses.

Temporary Stresses

Stresses
Tension Shear Tension shear
Materials Compression | Reinforcement| Compression | Reinforcement
Deformed bar 1,870 1,870 2,812 2,812
ASTM AB15 . :
Grade 40 '

247
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1.4 LOAD COMBINATION (&SR#H) .

1) Load_combination for steel and concrete.strucfure
Long *term loading

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

Short term_loading

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

ii) D.L+L.L+M.L+C.D+5.L

where;
D.L '+ Dead load
L.L i Live load anad over:burdeﬁ load
M.L ‘. H Macﬁine load-
C.L ; Crane operatioﬁ load
C.D.L ;7  Crane dead load
W.L i Wind load
S.L ;. Seismic load

o~
: [

57
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(MACHINE ROOM

SHEET 4-7 or
1.5 DESIGN LOAD (BtRH#H) i
DEAD LOAD ( 1) |
([ & % 1) - - |
ROOM NAME | FIGURE MATERTALS | WEIGAT |, TOTAL |
DR_LOCATION (mm) (THICKNESS-mm) (kg/m2) H{kg/m2) |
— -l B S ﬂ— E
ROOF : ;Igé%
120
 CEILING
7 y Zr b
Z - —
iF // / 120
FLOOR

...................................

CONCRETE
BLOCK
VALL

PARAPET
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DEAD LOAD (2 )
E R -,

SHEET .

MATERLIALS

TWEIGET

"TOTAL .

ROOM RAHE | TiGURE
DR _LOCATION: {mm) (THICKNESS-mm) _ [(kg/m2) i(kg/m2)
! | T 60 e |
MORTAR (s3] -
CONCRETE e BRT 2.2
WALL v ANT L (25)) ... 50 _
150 | R e 460 {—460 .
| S04 L e
2 5
| /| GONCRETE 7T T(180Y| 148
\ MORTAR o
CONCRETE " - W 4 [ EXT .l (2501 .50
VAL I TR
180 : ISC ......................................... %32 __‘535
25L_H5 ..................................................
| CB (BN e
MORTAR iz b
CONCRETE 1 |g&d .. EXE (25)i....50
BIOCK ! A heeen iNT . ( :35.). ...... 7 0.
WALL b e, 309 =300
lfise)) - el JRT O SR FE - '
4] £5]
U URORR o
................................... A—
~\‘\! T b oreeseesennes
CONCGRETE ... {200)].....288 .
ASPHALT e
PARAPET - 600 ... W/PROQOFING .. ... (20)]......24..
MORTAR ...l (58)]...... .86
) T ses | a0
zépﬂlg%- ................................... Lo !
L e e e,
................................. S
AU OO SIS VRO
{ A

o,

77
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SHEET 4-10oF

-CALCULATION QF THE WEIGH‘I‘ or COLUMN GIRDER OR BEAM { ) '
[, k@R, N2 BBWoREIHE) R
FIGURE NAME FLOOR SIZE {mm) W -(t/m) i % w . REMARES,
w B : D CONC. : FINISH | (t/m) | . |
O ! :'
. COLUMN 500 500 '0150 0.20 E 0.80" i' :
P . 1 e : R !
GIRDER 350 | 600 | 0.50 0.50
s | 350 | 700 | 0.59 F - 0.59 |
-+ : :
THICENESS OF FOUNDA Lo o : Ch . i i
FINISHING i TION 350 i 700 . 0.59 - : 0.59 : ;
350 i 900 '0.76- i L 0.76 |
UNIT WEIGHT OF | ;
FINISHING . % S ;
. - ) t 3 . . . ‘ . . : : R . H
W M3 lgeam 300 | 500 | 0.36 0.36 | :
| 350 ¢ 600 | 0.50 10.50 |
-
i
i
| z
| !
l |
i
i
: i
|- ’
i
-NOTE NAME —--- COLUMN GIRDER BEAF‘ OR UNDERGROUND BEAM
SPECIFIC GRAVITY OF REINFDRCED CONCRETE IS 2.4 t/mS
J

7e/
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SHEET 4-l1oF

SEISMIC LOAD

Ui | B ) -
ITEM CALCULATION
ZONE FACTOR (Z) Z=1.0
STANDARD SHEAR
COEFFICIENT (Co) Co = 0.1
GROUND CONDITION (Tc)| Tec = 0.6
i Hard Tc = 0.4 3
Medium ‘Tc = 0.6 B
. , Soft Tc = 0.8 i
1 DIRECTION X DIRECTION . Y DIRECTION
{ e I »
NATURAL PERIOD
OF BUILDING T = 0.136 T =0.136
{(T) :
i Heigh h= m Length of Span D= m-| Length of Span D= m
I=00.01%¢ +0.02)*n| =0.136 . LEQ3e
TI=0.05%h/4/ D0 . S et et e o e et e nens
T=h/70 = =
CHARACTERISTICS OF
VIBRATION OF ' Rt = 1.0 Rt = 1.0
THE BUILDING (Rt)
T . Rt T Rt
RE=L e b L L m RO =10
........... SURUUUUUUUSUSTRUSTRN 1 S-SR ISR FURURUURRRoRNOUURURY [ S.-SU0 AUvrSol ISV RSP
Bi=1-0,2%(T/Tc-1)72 (.. ISUURY S/ RUTTUTNUUURTURRRTRUOY IUUUUUURL TR U5 S TNUR RO
........................................... LG T T B T T e T
Rt=1.6*Tc/T = =
2*T/(1+3*T) [ = 0.193 = (.193
SEISMIC LOAD
FOR EACH FLOOR
{Qi) : .
STORY (Wi e dijai JCci j0i |Wi o 11 AY [c€i | Qi
2 198.0200.57011 . 14510.115122.77]198.0210.57011. 14510.115j22,71.
| 346.83i11.0 _jl1.0 0. 34.681346.831.0 [1.0 (0.1 _34.68
! —]
i
!
i [
. ] |
NOTE: a —-— RAETIO OF TEZ HEIGHT OF WHICH STRUCTURE IS STEEL
RGAINST THTZ BUILDING HEIGHT h
¢ i=Wi/ZT W :
i o= 1 + (1/]727T - g i)*2*T/{1 + B*T)
Ci = Z*Rt*Ai™Cc :



§2 DESIGN OF SECONDARY MEMBER

(=R ESH DREE) 412

2.1 DESIGN OF BEAM {&— Xk DREH)

P P
LAFY

P

3‘!9 6,37 531

559 506

(4%) (578) (514)

Wz

(SN B3 . Ba Ba .
L 56 , 5¢ . ’ 50
by = 0.52 .5/\#\.3 Wy =

210 420 350
3.4 27

(32%)  (494) (382)

C25/2
2.5/ 2 :

od4b Y, Pie (2% 0b)ail wolx2b = 300 T

) C-s- 5.3’

( Ha = .,?..04_

g - 5‘\4
Y
L3
0.36 "s/"%

. o= 350

) (kﬂa = 5_.?’1

L N@ o= 342

(

P

E—
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277 553 4bl
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(430)  (540) (a85)
P, Py P
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25/2

ny
P50 gy 82 4 8%
we 0T Ha w050 Y
5‘62 ) Il.23 ‘LBL
10.49 975
Q7)) (§65)

. (1.5%)

Ho‘

a

L

4561,
7‘07
4.8%

= (E?"‘Zf}lo.s!y»a‘z\o)/z = 7‘6 t

(

C = 9_36
Mo = 16.57
g = 865




SHEET 4-ldow

DICISION OF BEAM SECTION { )
[Zh32 o i 7 & ) . .
NUMBER 21 G B2 ; B3 Bd
| LOCATION E_ c i E : E C : E i E. C : E i E i € I E
b x D {cn) 30 x %o - 30 x 50 i 30x%o ! 35 x 60
d (3] (em) 43 (37831 1 43 (37.63) . 43 ( 31.8¥) v 53 {45383
' bxd~2(cm3) 55 470 55470 . 55470 - 98315 .
M (tm) U 3.1 P .37 (5317 0 AL 420 12,77 553
L S 559 i 1506 ¢ ' 3.44 407
Q {t) 4,50 : i 578 1 514 : TEX IR 404 | 4 30 5,40
e L e I R R A I R L R EE S P
Pt (%) T '
at icm2} 453 (908 1758 : 248 @ . 5971319 738
. AL AL 4,9 o q69 :
p  (em) 0311976 767 gs!
n ()
min at{cm2} _ :
Q/bj. 512 | 455 3.59 333
Pw (%) 020 | 20 0,20 " p.20
STIRRUP 0 %3 @200 0 #3 8200 i #3 @200 0 %3 @200
MAIN BAR U5-%b6i2-%6:5-46]5-106°2-#1b: B-4bi2- #6:5-ub {3-Ab:2- ubi3-#b
Li2-46i3- 8672 #b|Z- #b:3 - %b! 2-4b' 3 #ubi2-wbip- #6:3 -4bi2-wh
| 2 FNF s
RE~-BAR : ‘ : : : : :
ARRANGEMENT S ‘ : : : : ;
1 s i i 1 h \ 2 N 2N 7
NOTATION: b,D ——- WIDTH DEPTH OF BEAN
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 RATIO; = at/(bxd) _ (”j
at --— SECTION AREA OF TENSILE RE-BAR - at
¥ -~— 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 gnlo';n1o ;D13]'D13
BAR 2 13.98 5.174] 7.7410.1412.84; : . 8200, 8150, 8200; &15¢
at 3 |5.97, 8.6111.6115,2119.26; Pw [ 30 0.2370.3160.4230.564
{cm2) 4 §7.9811.4815.4820,2825.68 (%) .85 0.2030.2700.3630.484
5 | 9.95[14.35019.3525.3532.10; 40 ~ 0.2370.3180.423
6 [11.94/17.22[23.2230.42138.52] 45 - 0.2100.2820.376
|7 13.9320.0927.0935.4944.94 50 - —‘?0.2540.33w-

pos
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SHEET 4-50%

DICISION OF BEAM SECTION ( )

Sl iR oo B B B SE )
__NUMBER™ BS i - B&__. -
LOCATION E I € { E | E : C : E | E c E | E c E
b x D {cm) 35 « 60 | 35« 60 : -,
14 (3] (cm). 53 . (46387 53, (46.38] , |
bxd” 2 {cm3) 98315 qssts : -
M (tm)  U; 5.82 11,23 ; 4,36 : : :
» L] SwATE yq};z 5
cq’f?g __11.53 ¢ ECRIBIERLE ; ]
=M/ ({bxd~2)]. ; : : o
[kg/cmZ) 5.72 IO 67 14-2 qSZ q"” |
Pt (%) | ; '
at (cm2) 648 ¢ ;2‘35 Jo. ?‘? :
4207 j/ol
¥ (cm) 15,05 {13.32
n
min at{cm2) ]
Q/bj. : (o2 | 535
Pw (%) - p, 20 p 20
STIRRUP 0 #3 @ zoo O #3 @ zo0
MAIN BAR [|3- #6:3- 46:5-%b6[5- #b:3 - 4b: 5 : s :
Fi2- #6:5-abi3-8613- %614 -l : : P
RE~BAR i qa i ? : : 3k .]5
ARRANGEMENTj ff - || : S : : il N
1 - § L ll\'g' L i
NOTATION b, D —— WIDTH DEPTH OF BEBM '
d --—~ DISTANCE BETWEEN TENSILE RE-BAR AND COMPRESSION END
j-—-1(7/8) x d
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 A
‘¥ ~——- 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,® —-- SECTION AREA OF A SET OF STIRRUP (cm2), PITCH OF
STIRRUP (cm)
MAIN D16 | D19 | D22 | D25 | D29 i STIRRUP | | D10 | D10 | D13 | D13
'BAR 2 13,98 5.74] 7.7410.1412,84; [ ., 8200, @150, §200; &156
"~ at 3 | 5,9718.61i11.61j15.2119.26; Pw | 30. 0.2370.3160.4230.564
(cm2) 4 | 7.9811.4815.4820.2825.68 (%) i 35 0.2030.2700.3630.484
: 5 | 9.95114.3519.35625.3532,10 140 - _©.2370.3180.423
6 [11,94{17.22123.2230.4238.52] - 1 45 - 0.2100.2820.376
§ 7 |13.93120.09127.0935.4944.94 {50 | - | -~ 0.2540.339




2.2 DESIGN OF SLAB (A2 7 OHEN

CALCULATION SHEET

(SLAB)

4-16

SIGK -

S

DIRECTION

SHORT

POSITIOR

ERD CENTER

END

LONG

£ (m)

3.0

CERTER .

2

1.67

(.67

o

0.080 I .0.‘05-0

: 0‘057.'

v (1 )

0.288 4+ 202 = 49

T

B{t.m)

0. 35 i 0.22

oIz

1 (cm)

12

12

d ()

C}

at (cd)

222 .40

(.79

.86

NP

3. %4 0 200 3 w200

%3 @ 200

W3 @200

REMARK ;

_SIGN

~ DIRECTION

SHORT.

"POSITION

END CENTER

CENTER

£ (m)

25

A

24

o

p.084 ' 0.054

0.057

0_028

w (t/ m)

B (t.m)

9‘36. + 050 =86

o.31

p. 15

1 {cm)

0;4‘5 , . l:)._zt:i
5 :

d (cm)

v

at (cd)

2.4 - 1.38

| 1.61

0.78

REINF

ORCED
CONCRETE

TE

3. %4.2200 #3 ®200

#2 @700

#3 82007

REHARK

20)

()

R
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§3 DESIGN OF FOUNDATION (HEBEoiid)

AXTAL LOAD
24,90 X2 5857 ‘24,03
i o F= _ F2 T
- @.__ o o 0 £} g} e
' : '4!3.1”i o wob, 0% 89.1 3957
©—"‘. Bt F4 , Fs Fa
13 ; { § H
4320 __ _ 104 2% £9.44 3858
: : Fz | F4 F3 Fa
® i B )
248 | s 59,22 23,44
Ra Fz F2 Fi
(:}———~ ; L & g -
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DESIGN OF FOUNDATION

i

QUTLINE OF FOUNDATION

CHECK OF BEARING PRESSURE

Check of Pile Reaction
5@ﬂa
"/pﬂe _

Py = 2733

Pi'= 249

{ 35 5441e 

DESIGN OF FOOTING

Factored Load

Pile Reaction

=N
s

Load case

=N
(t,m)

PT’

Pl
(t/n) | (t/n)

DL+ L.L 24.90

77.33 2&_90

D.L+ L.L+W.L

D.L+ L.L+S.L

DL+ WL

(6 - #4)
/ﬁ__é;;jis;___\
[) : b):;
T ) %
s _ ) $I
gl ¥ .
— g
loED
Foundation weight
Nf= 20|05 105 |10 . 243 t
~ LOADING
N (D) | Hx (1) Hy (t) -
SO DLy 24.90
L.L /
S.Lx
S.Ly
W.Lx
W.Ly

Stress at botiom of foundation
N= 249 + 24 <

H:

27.3 ¢

Stress

{: aF =
HF

Reinforcement

D=

cm,

nec At

I
{

cm

72/
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DESIGN OF FOUNDATION

V<

* OUTLINE OF FOUNDATION

CHECK OF BEARING PRESSURE

(%4 @ 200)

RC - i} : . .
- 4591 e %5 & 200 Chec?c of Pile Reaction |
. Pr= 439 /2 = 31.% %ae < 3% Yoile
00 x 500 . _ . :
S - P,'= 5859 /2 = 2930 Y
7 2 C 2; :i S
2 O ’ 1! DESIGN OF ROOTING
[ ]
B0 | .4%0
l:£~"4—f~—4 Factored Load Pile Reaction
) Load case N ZH Pl Py
3 3 _ _ (t) {t,m | (t/n) | (i/R)
m o ! . :
IR | DL+ LL | 585 — |59 | 5930
| D.L+ L.L+H.L

~ Foundation weight

Nf= 29x185 x 195 x 1.3 = 532

D.L+ L.L+S.L

D.L+ H.L

LOADING

O By (1)
DL |y 58S
LL |/

S.Lx

Hx (1)

S.Ly.

W.Lx

W.Lly

Stress at bottom of foundation

"

5359 ¢ 532 = 63_91

i

1

i j . pdb5 _ 5/ = 20
l 4 0. 0/z :
Stress -

[w=n”*
WF = 29.3° x 02 = 586 F™

Reinforcement
D= 70 cn, d= 55 cn, §=1/8d =481 cn
ME : .
nec At = —————— = (51 2 8- ¥5
ft- ; (&t’/é.ocr‘t
Q b= 40P cm
¢ = = 29°0 cm
fa+ j
. B
T = — = 5_30 Fa/c.h% ¢« 78 K‘J'A”'f
. b j
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DESIGN OF.FOUNDATION -3

OUILINE OF FOUNDATION | CHECK OF BEARING PR2SSURE

(84 3 200)
#E5 @ 200

Check of Pile keaction
CPy- 7898/ 3

P‘l’n Sq%/3

L

328 Ywe < 35 Yeile

2932 e

13

I 700

DESIGN OF ROOTING

Factor_ed '_Load | I Pile keaclion |
i Load case x|l | om P |
ol ¥ | S w0 ()|
e L] ot il Jas | — |a2s? | 2982
| l TR N
aso 1 o Pt Liest |
Foundation weighi ) DL+ WL

Nf= 20 x 1595 [.75 x)30 = gé2

LOADING l [_,]L 4 05/s = 0.20

[}
Stress =~
R | B | By @ —OF = 29.82°%
S bl |y 314 b o
- i — W = 29.82< 02 = 5% '
L.L S
S.Lx I Reinforcement ° S ,
S.Ly [ D= 70 on d= 55 cm 5 =1/85=48." cn
B.lx - | : M .:_mn'?lﬁ}» |
nec At = —— =463 ¥y
K.Ly ‘ fi- ] 7o AL
- g 7 - ) (&‘L: lq’-a cn})
. = mm—— .2‘?.52'.:.71\. L cm';
Siress at boftom of founGziion fa - 3
K- 8996 + 882 - qgof | @
- p——————F § B VKRR K AN
b= —_— b- 1 - B -

22/
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DESIGN OF FOUNDAT]ON

.i‘ .-\
OUTLINE OF FOUNDAI‘lON CHECK OF BEARING PRESSURE
Li‘}-} :zg) Check of Pile Reaction
P, = IIS‘%/#} = 2898 Vpne ¢ 35 Vpi)e
— _ Pi's 10654 /4 = 251 Ve
2 o g ay '
) _ o DESIGN OF FOOTING
O T4 yg
450 | 450 Factored load Pile Reaction
: Load case L Ly Pl PI’
S 8 (1) (t,m) | G/n) | (i/n)
my ! )
-8 | D.L+ L.L lob, 0% | — | 28.98 | 2 5l
| D.L+ L.L+W.L
1950 ! DL+ L.L+S.L
Foundation weight D.L+ H.L
Nf= 294 195 2.9 « 13 = 989 °
LOABING l | 45_ .5/, = .20
Stress l_"L 0~ 03/
R | ix ) | By OF = 265 x2 = g302 *
1 DL 106,94 l:
HF = 5302 x02%2= |pbo U™
Ly |/
S.Lx Reinforcement °
Sy D=70 e 0= 55 ¢cn 5 =7/84 =480 en
H.Lx _ i
nec At = = 11,78 ou? 14— #5
K.Ly ft- 3 Q_t’_‘ 28.9 cni)
0 P 70%cm
. 9 = -‘-.52.4& cm
Stress at bottom of foundation fa- i
N= 106,04 + 989 - a3 8
. 9 hs, T = = g bS K8z < 790 K8/ o
g : b+ j




§4, OUTPUT DATA(Pesign of Main Members) 4 =22
HEHER (P9b7w M) ' o

wew Separ Bullé 7 S8) oo [CHLORINATION EBUIPRERY RRER] IN10x SYSTEX 7E12MB PRS- 5-4-23

[1YAHF-#List { INFUT LIST )

11 EEAAR
I % &5:uSST LMARF THERMAL POWER PLENT PROJECT
[ M GHLORINATION EQUIFRENT ARER : . .
8 14 l“ES 8. 0E . -
085 £:7 . - .
BREHE 1 XER 3 Ak, YRR I AN, *RR 2 R
T : RCik :
AEERRK () v v o KBFRA [m) v weXANVRE[m]) e “\'Rﬁlﬁ[m]te
RF =1FL 1,900 RF -1FL  1.900 4 = 7. 50 A 5.0
IFL -G.FL 4,700 1FL =G.FL 5,150 3 -2 7.%00 B ~c 5. 050
z -1 E. OO ¢ -0 5. 000
G LA I RERTORY 0.2'00 [m)
1Ry P BHOES [m}
E*ﬁcmﬁﬂﬂl?ﬂi ﬂm"l (&.ﬂ.ﬁﬁ)
1.2 3rbo-SF-F
-guhTos . Ropfi, EEWPRT_};TRP‘PET
. RCMoQIEI! ﬁﬂﬂ']!lh?i‘ﬁ [{-C3N N TFJ!i‘LT'\'L".l!L £
s HERDARHEEY
s HHhEAHER !ﬂﬁﬁﬂlﬁn nitys) 13, BRBOLETS,
- R.F $FL G.FL
ZEERAIVA  12.0 12,0 3.0
1.3 HRAERK
fExl
N . - . = \ :
]
swx® Syper Build / S51 == [CHLOPINATICH COUTFMENT RRER) X ti0R SYSTEX 7€1218 PI@- 5-4-24
1.4 gRHA
) arzyv=-*%
uﬁ!!i [t!n!]
LY }] miaxst . -1 Fc ic s -1 (%
2 {R.F )} RC 53 i 0.0 7.0 240 2. 4a
t 7L ) RC 2 210 70.0 7.0 2, 40 2.0
¥ [G.FL) RC [ 1 210 0.0 7.0 2,40 2.40
-
e B L )
puvonnren G mmmmos  {fR)dwem FAR cosemoeem-s s ZEO(RY O UAR -4 (E) 23
B (4} BRER ANX HANY &X &Y Rt BHY BX - 8Y . WY - NN g C M R 1]
. 2 {r,F ) RC spap . sbI¢ 22 22 £p30  SD3T 10 ab 5D30 22 SD20 13 SEI 5030
Y1 {1FL ) RE 5030 - SL3ID 22 2 5010 £030 310 10 §D30 22 SL30 12 sD30 5530
¥ (6, FL} RC §b30 sba0 22 22 $330  5D3 10 10 r——— L m e = poninit 530

- < KRB > < By >
BHEGHE (ko) BNt E-3| €4AR E+3 ¥AR

SDP20 1876 1870 281z 2812
159 g
@4k ) .
& (EmgLN: ANLEE B EMELRR: BEEE
85 #E L 3% '
R.F 100 2 e
1FL 108 1 100
G FL (13
) BEABRBT—2 . .
BEER (Z) : 1.00 ERLAD AR (~ERHA) xm:o.zo Mms;ua.c- 0Ey B
HEgEpE (1) i.07 ! YEM: Q.20 HE ok : 0.50
RERRDONGNITELNOGR () 1 1.00 ESCABNER (RNEA -dm'mm'r: EBRE

REALEHREOLEE "J-lin] 10,08

) RRVEAGAER €5 VXRAT (AEBAOH)
- =FRHE =7

B XHEMm YHm
=z 0,115 0. 115
1 €, i08 0. 100

>3



()

;ﬁxd .

wav Soper Bulld / 551 ==n [CHLORINSTION EQUIPHENT ARER) INE0% SYSTER
1.6 RARKEM
(1104 (£
Ne B D
hH] ED
2 35 70
3 2% [0
[FHE [a]
Neo bx Dy
1 S0 50
e (o) (/)
" No BN #F S0RE
1 Zo0 .
2 15.0 100
RO (al
ke ROR 547 P1 Pz P13 P4
1 1 5 200,09 210.0 173.0 100.0
2 1 ] 80,0 10,0 53,0 i100.0

5) At [e) (/]

No

1
2

) m{hR%L)
Nao

1
z

« & ¢ Huper Bulld / S51 ez »

0 K (=)
Ne

101
102
193
304

B D MIEE
3 50
35 EQ
{ie/cd)
Z3T7RA B-A¥R #am
520 £20 490
20 2770 140

ECHLOZIHATION EDUIPRENT RREEAY

<ArerT -y ORED, BEEL2T. >
' 2ty hEKe e

RR HREH Fhe RISy bR Bk At Rk HR
k3 h 1 IT0.9 3 1Y 250,80 1 1
T Y 1 %00 1 1
F ¥ 2 250,02 2 50,0 z k-4
% % 2 Ee.0 2 3

4-23

P56 PAE- 549-35

LRION SYSTEW 731216 RACE- 5-4-26
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wos Sumz Build/ 58] ees= [CHLORTHATION EOUIPRENT RREA]) iNI0N SYSIEY  T81215  pagEs 54

1.7 BHEY (BERELES 6 . BEKMIER ¢ ERE S . ERREEGA Y BO . or XUy R2R L ox BEADMEERT. D
<R.F % I R>
b 05 105
b Purtet o usn e Barrmme s scan—af
1,00 1.0¢ 1,04
i ] i
1.06 1018 1,06 101% 1.06
1 ! z.00
] 2.06 1 2.66 | '
¢ u...--—-.-—-..--...-n-..»--.----u_..-.-n
1.6 1.0C 1.0C
| 1 |
1.06 101§ 1.06 1035 1,06
1 | 2,01
. L 2.08 i 206 1
B o Y - -0
:.‘oc 1.‘01: 1.0C
|
- . .05 10tS 1,06 1035 1.05
! 1 2,00
1 1.06 i 1. 06 |
A a P J
100 1,080 1.0¢
a 3 z !
<iFL @ 1 R>
3.05
D 0 o D=~ . 0wsnessl
1.0¢ 1.0 .08 1.6¢
H 1
1. 1025 1.06
1. 002 ow
) 1,05 1
[+ o o Omormna - wmm==
100 3.0 1.08 1.'oc
]
1.06 1028 1,06
.00 3,08
1 1. 06 1
B o ) Devvmmme——————
1.0C 1.0C 1. 1.0C
i 1
1,06 1028 1,08
1.0M £, 0W
1 1.08
& o 0--  1.0u01---D
1.0 100 1.0¢ .
4 3 2z 1
N <~ » -
}

s % Siper Build / S8 sw# ¥ [CHLGRIHATION EQUIFREHT AREA] INIOK SYSTEN 751716  FAGE- 5-d4-2¢

<G, FLE>

2,05 2.06 2.06
] Emmmremem—————— Emeeeemmaan e [P e mmam—— e
1 V ¢ 1
I ! 1
2,06 103 2,06 1035  2.66 1045  2.08 : .
1 i 1 ]
1 3.05 ] 2,06 y 3.06 1 -
c MY, PR % 2
I 1 1 b
1 ! 1 I
2,06 1035  2.06 1035 2.06 104 206
1 1 1 1
i 508 ' 3.06 t 3.00 i
B a x
i ' i i
1 I [ 1
2.06 1038  z.06 3035 2.08 1048 2.06
) 1 t
| 2,08 i 2.06 | 2.06 i .
a B z R B #
a 3 2 1

o
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aed Super Bulld/ 551 weas [CHLDSINRTION EQUIPHMENT ARZR) IXI0N SYSTEY  TEIZLE  PAGE- 5-4.2%

1LY AR¥RRUNEF -2
{1} REBAER

No 747 ROA/3) &/3A-F (ERE} PLed M[tm), Wlt/m), () AIER[ner K] - OMERLNRE,
) 1(m$1) 0,00 Pix  T.110{ 2.500}) '
2 1i%E1)} 1,08 Eiu T.800{ 2,500}
3 1{®$1) x.m Piw 15000 2,500}
4 4 (%5H3%) 1,00 u = G220

Q) RUEFNAERR (XR)

No N N ?k-h Zb-h 8 " S RURRRNo-~r
1 3 3 104 103 1 & 1
2 1 1 102 102 a FS B
2 2 2 104 104 1 o+ a
4 2 2 H } 103 102 4
5 2 2 4 4 103 104 4
{3) KNBTERER (AR
Neo A A XH X§N YH Y& Ese Whko Ak EHXs 4R FhKe
1 3 3 b 2 1 2 1 3 2 3
2 3 3 102 103 1 2 1 1 z v
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‘ -
wnes Suwr Bulld / S83 was {CHLORENATION EQUIPRENT ARZR] UNI0K SYSTEX  75:21%  Page- 5.4.3C
L.y Wi Eh
) GHRY - MRSy
1) M (RC- SRCER)
LEhBROTFL 7= ER SHENREHOORMIEL, 1o 0,00 #ETE,
(\} . " CHARZROOREL FL-RARINATENSIE. LokEd 1.00 BEF
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52U FERLYRME: xz é! REFTEZRTSE,
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110 REAR
(1) BRRRSH
1} #ARAE

b HEFE 1 A8 LB MRAIIRE
2. QEWHEIEQII ®i4EvE.
(a3t 4 & [ea) (¥4
E&lt Alex] BaMEn R:
rmxh\xfiﬂﬁ #:
AR

[CHLORINAY ION EDWIPRENT AREA] -

2] 4 *E <> R *P
=3 -1 -1 -1
C -4 =1 -1 -1

A)
3 ﬂE‘i’&u‘ E!ﬁﬂm H.' AL EL, l&ﬂﬂ‘%ﬂ-}&l@ﬁﬂ!tb&ﬂtﬁﬁ RETS. {RC-SRC)

4. KFERREHONELE o100 A
5, HENERHTE XBR (M-8 !. [C I
XRREOFEML ASYH, BEM: 120 L

N RCEH

1, Qb OREHE
Ulr-}l A=h2-1, Be- k222 V)lﬁ)
XHM:Qu=QL+n- QE :T8,
YEM: Qb=QL+n- QF EFS,
{ﬂv }-2-3 D)
'h' Qb= Qota - QK ETE,
: Ql= Qo+ & - QN T,
LR UJL Mﬂﬁﬁﬂﬁﬁi L Th.
By GEdiBdy AA:BT

2 REkE
1B EED CAKBD
Oy ARME GL.Qs HERL, Lf&\\.
Mu nxﬁmx. e k0 mHd,
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5.

DESIGN OF MAIN MEMBER
DESIGN OF GIRDER

(1) CONDITION OF CALCULATION
OD : X DIRECTION QD=QL+n-QE
Y DIRECTION QD=QL+n:QE
(2) MATERIAL

n=1.5
n=1.5

(CONCRETE) - o B
Fe DESIGN STANDARD STRENGTH OF CONCRETE
Lfc ALLOWABLE COMPRESSION STRESS AT
PERMANENT CONDITION
( TRANSIENT CONDITION : Lfc¢*2.0)
Lfs ALLOWABLE SHEAR STRESS AT

PERMANENT CONDITION

{TRANSIENT CONDITION : Lfs*1.5)

(REINFORCING BAR)

rft ALLOWABLE TENSILE STRESS
wit ALLOWABLE TENSILE STRESS FOR STIRRUP
(3) EXPLANATION OF MARK

POINT DESIGN POINT OF MEMBER

JAN 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) s -

ME BENDING MOMENT AT HORIZONTAL FORCE
{(NODAL POINT)

ML DESIGN BENDING MOMENT AT
PERMANENT CONDITION

MS DESIGN BENDING MOMENT AT
TRANSIENT CONDITION

QL SHEAR FORCE AT VERTICAL FORCE

QE SHEAR FORCE AT HORIZONTAL FORGE

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

£S*B* 3 PERMANENT - CONDITION

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

Pw STIRRUP RATIO =aw/{B*x)

aw : SECTION AREA OF A SET OF STIRRUP
x : PITCH OF STIRRUP

(kg/em?)
{kg/em?)

(kg/cm?)

(kg/cm2)
(kg/cm2)

{cm)

fem)

{cm)

(cm)
{tm)

(tm)

(tm)-
{tm).

(it)

{t)
{t)

{ %)
(cn?)

(tm)

(t)
(t)

( %)
(cn)

{cm)

23
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DESIGR OF COLUMN
(1) CONDITION OF CALCULATION
QD : X% DPIRECTION OD=QLen-QE n=i.5%
Y DIRECTION QD=QL+n'QE = - n=1.%
(2) MATERIAL ' '
(CONCRETE )

Fe : DESIGN STANDARD STRENGTH OF CONCRETE

Lfc : ALLOWABLE COMPRESSION STRESS AT
PERMANENT .CONDITION
{TRANSIENT CONDITION : Lfc*2.0)

Lfs : ALLOWABLE SHEAR STRESS AT
PERMANENT CONDITION
{TRANSIENT CONDITION : Lfs*1.5)

( REINFORCING BAR)

rft : ALLOWABLE TENSILE STRESS
wft : ALLOWABLE TENSILE STRESS FOR HOOP
{3) EXPLANATION OF MARK
POINT : DESIGN POINT OF MEMBER
A :  ADOPTION POINT OF STRESS
Dx,Dy : DEPTH OF COLUMN
dt : DISTANCE BETWEEN TENSILE RE-BAR
AND TENSION END
M : ADITIONAL COEFFICIENT OF FORCE
FOR LONG COLUMN
NL :  AXIAL FORCE AT VERTICAL FORCE
NE :  AXIAL FORCE AT HORIZONTAL FORCE
ML : BENDING MOMENT AT VERTICAL FORCE
. ~ (NODAL POINT)
ME : BENDING MOMENT AT HORIZONTAL FORCE
{NODAL POINT)
ML’ : DESIGN BENDING MOMENT AT )
PERMANENT CONDITION
ns :  AXIAL LOAD AT TRANSIENT
MS : DESIGN BENDING MOMENT AT
" TRANSIENT CONDITION
QL i SHEAR FORCE AT VERTICAL FORCE
- QE - : SHEAR FORCE AT HORIZONTAL FORCE
Qo : SHEAR FORCE OF PERMANENT LOAD AT
' SIMPLE SUPPORT
Pt ©:  TENSILE RE-BAR RATIO ,
=at/{dx,y* dy,x) :
at © SECTION AREA OF TENSILE RE-BAR
Mu : YIELD BENDING HOMENT
‘Nu . : C TOTAL Mu OF GIRDER USE FOR
: : CALCULATION QD OF COLUMN
y o : :f/(N/(Q*(Dx ~dt))+1)
QD 't 'DESIGN SHEAR FORCE
@& : - ALLOWABLE SHEAR FORCE AT
PERMANENT "CONDITION
. Pw : ;HOOP RATIO =zaw/{Dx.¥* x)
- aw : SECTION AREA OF A SET OF HOOP
"% : PITCH OF HOOP

(kg/cm?)
(kg/cm?)

{kg/cm?)

(kg/em2)
(kg/cm2)

{cm)
{cm)
{cm)

{cm)

(t)
(t)
(tm)

{tm)

{tm)}

(t)
(tm)
{(t)
(t)

Lt

(%)
(cn?)

{tm)

(tm)
(t)
(t)

(%1 .

(em?2)

{cm)
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§1 GENERAL (— B & 1) |
1.1 OUTLINE OF BUILDING (ﬁ@miﬁ@)
1} Name of‘building |
GUARD HOUSE

2) Building dimensions

(1) Building area .~ 108.0 m
(2} Total floor area : 108.0 m2

Ground floor area . 108.0 m?
(3) Maximum building height : 4.7 m

(4) Building volume storey : 507.6 m3

{(5) DNumber of story T 1

3) Weight of building
Suberstructure 1 147.29 t
Substructure : 81.96 t

Total weight ;o 229.25 t

4) General design conception
Design calculation to be analyzed as rigid

frame with taken design rigidity of foundation

girder into considenation.

Stress analysis to be used by Electric computer

with stiffness matrix mét_:hod.
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5) GENERAL DRAWING
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1.2 APPLICABLE CODES AND STANDARDS { MFIHLFFIHE)

1) For design and allowable stress of structural materials

- Reinforced concrete structure
ALJ :'"Standardé for calculation of reinforced
' céncrete 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 Y Sy
- 1) Qualities of materials (ﬁﬁﬁﬁttﬁﬁmb)
Concrete ; Comperessive strength of 28 days

F¢' = 210 kg/cm?
Reinforcemént'; Deformed reinforcement

ASTM A615 Grade 40

fy = 2,812 kg/cm?

2) Physical conStaﬁts for structural materials

Modulus of elasticity

Concrete 210 t/cm?

Reinforcement 2100 t/cm2




3)

i) Allowable Unit Stress of Concrete

ALLOWABLE UNIT STRESS

(kg/cm2)
stresses Permanent Stresses Tem;')or;a_vy Stresses
: Compress | Shear Bona 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.G 21'_91470 x 2.0 x 1.5
* Remarks A ; Top bar of flexural members
B Bar, except "Item A", of flexural members
C : Anchors and lap splices

ii‘) Allowabl"'e Unit Stress of Reihforcing Bars {(kg/cm?2)

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
Grade 40

o

R—
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1.4 LOAD COMBINATTON &RIFE

1) LoadICOmbination for steel and concrete structure

Long term loading

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

' Short. term loading

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

11} D.L+L.L+M.L+C.D+S.1,

where;i“
‘DL ; Dead load
LAL,_ ;7 Live load aﬁd‘over burden ldad
M.L . Machine load
C:L _ ; Crane operatibn load
C.D.L ; Crane dead iqad
W;L s Wind load
-S;L ; Seismic load




SHEET 5-6 or
1.5 DESIGN LOAD (#EH5®) .’
DEAD LOAD { 1) {
(5] & & & ) i i
ROOM NAME | MATERIALS | WEIGHT . YOTAL .
DR LOCATION i (THICKNESS—m'n) ‘(kg/mz) Hkg/m2) |
i
ROOF i
|

iF
FLOOR

(MACHINE ROOM f
] i
i

C.B L (1B0)| . enn

MORTAR ... JUUUTURTUUOTRITIOY FEROR
CONCRETE | [ EXT ... (25} . ....50 :

mock | Bl L INT ... (250, 20|

................................... 1

wall [ sl L L 30 .. |==300

.................................................. |

| SN IS

................................... I
.................................... Feeeeneeenne e ;
.................................. e %

................................... fooeeeeened

................................... PO |

................................... o]

!

................................... fomeinind

CONCRETE.............. (200){ ...... 288....1

ASPHALT. ...t i
PARAPET .. W/PROOFING....... (203 ... 14...4 |
i no T e, b ; :
i J ! }

Faasint
—

g



SHEET .5-7 OF

T,
'\.../‘
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es¢

CALCULATION OF THE WEIGHT OF COLUMN, GIRDER OR BEAM ) :
(. k@ A HEppmogdits) :
FIGURE | NAME FLOOR ot (m] w (t/m) 5w  REMARES
B__. D | CONGC. : FINISH | {t/m) | _
B | * 5 N : E
coLUMY I~2 ) 500 | 500 0.60 i 020 | 080
l o | P L] '
ol |1 ‘ | A D
GIRDER! 2. | 350 ' e00 040 040 |
el | |
- |FOUNDA : . . i
| : g?oﬁm 1 350 700 0.59 - l.oss 1
THICKNESS oF  [(IRDEK ' i ; i
FINISHING i S , i ] i

t = 7 ) : _ T : 1 :

. :zs"‘imr Bea (1 2| 3w 1sw ) o027 i 027 | !
UNIT WEIGHT OF i T ; :
FINISHING . | , :

w = 20t/m3 ; :

| ;
! g
| 8
| |
i L
{ i
| :
'; :
1 | 5
1 | !
i
- i i
! |
! i
!
i
| i
i t
= |
|
NOTE: NAME —-- COLUMN, GIRDER, BEAM OR UNDERGROUND BEAMN '
SPECIFIC GRAVITY OF REINFORCED CONCRETE IS 2.4 t/m3.
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SHEET 5-9 oF

SEISMIC LOAD
[ & 75 & ]

ITEM CALCULATION T
ZONE FACTOR (Z) Z = 1.0
STANDARD SHEAR
COEFFICIENT {(Co) Co = 0.1
GROUND CONDITION (Tc)| Tc = 0.6
: Hard Te = 0.4 i
Medium Tc = 0.6 i
i Soft Tc = 0.8 i :
DIRECTION X DIRECTION Y DIRECTION
- ( : ) 1 )
NATURAL PERIOD
OF BUILDIRNG T =0074 T =0074
' (T} . S )
1 Heigh h= 3.7 m Length of Span D= -+.» m'} Length of Span D=:: o m
T=(0.01%@ 0.02)*n] = 0.074 o LEQ0T4
T20.05 n /4L D e L i,
T=h/70 = =
CHARACTERISTICS OF
VIBRATION OF Rt =1.0 Rt =10
THE BUILDING (Rt)
' T - Rt T Rt
BRe= k=l =T
........... SUSEUUSURUTUNRTURTUURRPRRR 0 X= 2 IERu Ut TOUUUTTTTURR B ORRREUUVUUTY 0. X =S It FURTRORRUOROU NSRRI
BRE=i-0.27(T/Tez1) 2 | ] SR UURURURRVURUTURUDRRPURY IUURITON IO I T
RUOURUC RN URRRURTORRNUF SRR “Avat X=J ISERe BN SUUTUUURTORIT e RrTC | T pURTTRURURR
Rt=1.6¥Tc/T = =
2*T/(143%T) | =0.121 = .z
SEISMIC LOAD
FOR EACH FLOOR,
(Qi) S R _
o STORY Wi | e ilAl [1Ci {103 Wi leiifri |ci JQi
] [4537) 1.0 L0 0.1 114.5 1145271 1.0 .1 10 101 [14.5
i1 ' :
A
|
i 5
! ] 1
: - _ i
] | i [ |

ROTz: o

--- RATIO OF T=Z

HEIGHT OF WHICH STRUCTUREZ IS STEEL

AGAINST THZ BUILDING HEIGHT h

@ i = Wi/ZT W :

A =1+ (1// ¢ - @ 3)*2¥T/(1 + 3*T)
Ci = Z*Rt*ai*Cc
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2.1 DESIGN OF BEAM

DESIGN OF SECONDARY MEMBER (=RESHOBEEH

5-1Q
(V-2 0E)
NO | SPAN;n LOADING CONDITION C Mo*™| Qot Member
e W
.—%m
/"i . 1500
AN 1500
J{ws
2FL I 4500‘4 Ws = 0\41:,(/«»\‘
w.,b = 0‘27 t/‘v-t.
A5 00 2.35 | 345 | z;€7
Qf,f «/
_ A oO
4.5 00 _
(13} :Ll‘ D\?|]+0‘30X3\3 -Z“-z ‘3‘\% Z‘%a
= l-ls‘/,p‘_ . ’
1FL ' - —
|
: Pl Ao W
|s_zool I
4-5QO 20 I
: P=o2mx31x3 0 =35 | ayz 483
, EXLY 543 | 333
b & . -
A ‘\ 2 b /%

258

O
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2 FL

3.2§

({ z30 ) (304 )
o.bc = 14] L3¢ =g0b
N ) AN 7
HnmaJ.SL H l
=Za2 E i
1FL
n 443 o
o~y R 1Y o
. Lot T oKD
’ S .00 Rar-NE
: : 2z ERE)
: L 550 |- Lol
) DGEN
M ~daz
AT RES [ o
05b ~.56
—_ |- es50 8.2y
1o —ad3
;
1 - : . .
(1357 eRy| )‘(5.%\ ) (5);




SHEET 3420%

DICISIOH OF BEAM SECTION ( )

fhgolimygsE ]
NUMBER z 5 i ; LB ;
LOCATION joorE C WE | E [ E o0k ¢ HWNE | E [ E
b x D {cm) 20 » 50 ; i 20+ 50 .1
4 {3} fcm} 43 (316 . 43 (37T 6') Y
bxd~2({cm3) 554qw|o4 B :547%:01 i
M {tm) U L4l ER-T : ! L8 443
(N Pz i 5 R ESIE
Q_(t) : ERY : : ; : AT
C=M/(brd"2})! 234 : L5 ;3371 SRR
{kg/cm2) EN i en%:
Pt (%) : : } i :
| | : :
at (cm2) §4‘3_,’- 54'57§ § 30
¥ (em) 5% .04
n 2 2 3
fib b %6
min at{cm2)
Q/bj. 289¢ e 515 ¢ a0l
Pw {%) 0.2 0.2
STIRRUP 0 43 @200 D # @2
MAIN BAR U 3. fib: 2-hb:
L 3 ﬂé o tib:
=7 =T e B
RE-BAR
ARRANGEMENT
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/(bxud)
at --—- SECTION AREA OF TENSILE RE-BAR
¥ =--- 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 (cmz}, PITCH OF
STIRRUP (cm)
MAIN D16 | D19 | D22 | D25 fD29 STIRRUP | D10 | D10 | D13 D13
BAR 2 3.98) 5.74j 7.7410.1412.84 , 8200, 150, §200 8150
at 3 5.97 B8.61j11.61115.2119.26; Pw 30 0.2370.3160.4230.564
{cm2) 4 7.9811.48{15.4820.2825.68 (%) [ 35 0.2030.2700.3630.484
5 [9.9514.3519.3525.3532.10; 40 - 0.2370.3180,4%3
6 [11.94{17.22]23.2230.4238,52} | 45 - £.2100.2820.376
I 7 113.9320.0927.09135.4944.94 { 50 -~ | =~ ©.2640,339

b

A~

R
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DESIGN OF sLAB (R 7OBE)

CALCULATION SHEET

¢

(SLAB)

513

SIGN

St

DIRECTION

SHORT

LONG

POSITION

END

CENTER

EXD

CENTER

£ (m)

F.e

A

|50

o

0\07

00 4L

I ?.0 23

w {t/ m)

0.2t 0302 = g, qi‘l

M (t.m

031 I

0.20

l ot

1 (cm)

d (cm)

at (cd)

Va6

R D

EINFORCE
CONCRETE

¥3. ¥4 @aod

#3 Uatbo

REHARR

{=o02A (-:—.;___:_‘.Z )(\'1’

= g 6} L,

202

F00
550 Teon 730

SIGN

DIRECTION

SHORT

LONG

POSITION

END

CENTER

END

CENTER

2 {m)

REMARK




§3 DESIGN OF FOUNDATION (#MoBEt)

AXTAL LOAD
© : Co_mnd . zgdh ke
CF)D (¥
g
.C83 3o L asnt 43094
== (=D (Fa) (R
;
@ 16,85 Lasab  lwoy
CR ((Ba ) (R
4500 | 450 |
9 .00

J(-F‘) :

sbe
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FOUNDATION

/9C

‘ .JBE-Q.T‘\‘-\} C&ch—l‘t“/ (O‘Ot/...n" ; ]
DESIGN Of TQOTING F| _ - DESIGN OF FOOTING F2
hXb=‘5Cr$X 5o hXb=x500 csom
1 ]
[ N
e} oo
360 20D l
_ 1 ‘ I
{ _ _ I _I Wl { I I. Wl
ILXB=\‘SOO ANS 00 I |LXB=ZCCD7<2:CC¢> I
I I | I
Factored Load | Design S.tre'ss Factored Load Design Stress
Load case ZN W1 Load case =N Wl
il LB a2 D+l ETRUe 1%
DiL+H DL ‘
D+L4E D+L4E
Dl DY
_. Stress SI:ress
-+ by
OF =192 (15-05> fo ¥ 15 = 534 = LY

I

T MR =22 s ) 05 Vo sty

- Reinforcement
D=30""d=z0 j=7/8 =inS
WF T
l,4—cb)( 10 - 52_ € reg?
nec At= *T8r0-05 4=
: ft -} a4
. . '%\.5_32""4".)
_ qa
_ &84axw® _ _wss .
Ty swms 21",
_ 7.9

[ OF = 87 (20-05) /a2 .0

HF = na%x {(:.o_n.s)/a]'; “’"‘/; = 20

Reinforcement
D=30"d=20 j=17/81 =5
ME 420 X105 o g5 et
nec Atﬁ . = 1870 X113 ‘
ft - j o - #5
"]7@(20.“’ et
u . =
: Wb 10 = 174
Tz o ——————— — =323
b« § 2 e ¥ 1S 3. /‘-"‘2
. <n.e
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FOUNDATION

e TV

«n.0

DESIGN OF FOOTING Fs DESIGN OF FOOTING
hXb= baoyrs500 " hXxhb
- -
Life sl
e
| H
1 T -
r l . - ] Wl f J Wl
| LXB= z500x z5c0 ) | LxB= ]
{ l i |
Factored -Load . Design Stress Factored Load Design Stress
Load case ZN Wl Load case ZN Wi
DiL A4 RN ﬂ_ﬂ.
DLW DLW
DiL4B DiL4E
D Dl
Stress étress
l: BF = ndbx (25-085)/5 % 2.5 -4 1 B [: af =
P =‘?.ibx{L25—a.S)/g“} 25xY, = 35t M Lopp .
Reinforcement Reinforcement
€ na o . .
D = 20 d = 20 j = 7/8(1 = !"L? D = d = j = 7/8d
nec At= = T%%?"%% 2731 e Ats - =
ft - o~ ub It
Q (392 em®) | a
- - _1180x108 ) = =
¢ b - j 250x I 5 407 [v« b + j

pUE

s
-..,/'
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§4. OUTPUT DATA(Design of Main Members)
HEHR (PobrTa )

#ve Scper Bullé 7 S5 aws 13E-101942 { Guarp/H)

[1YAaF-2L1st { IKPUT LIST }

IBE-2 12|
x € a- WEST WHARF { GUARD HOUSE )
® AR
B
B
REEE (XHM 2 xMr, YEHEM 2 an¥ =RR 1 N,
E#MiE :RCR
a-zﬁmﬁx[m]-- e mﬁEE![m}-t s XK [m) s e YAN K [m] v >
R FL-G,FL 3.7 - R.FL-G.FL  3.950 3 -2 4,540 k=B 5. 000
2 - 4,500 B ~C €. 000
G.L.0vh I RELTORS 0.200 :n
JiFdy FEBOES
RORCMQANANE: ﬂx?l tm:&m
1.2 Avrn-RF-7
sBEHTOR  EOBEL, REGPATITRLESEY
CLBRCMoQRREMN, BEORDAVSE (AX) 12, wa*ﬂ?_hTﬂﬂL%Efb
SHEZBORHAY 10 &
HhEOHEE mnammn i) i, BREDETY L.
R.FL B.FL
CEMERBRIAFE 3.0 130
1.3 BRREER
Rl
o%'% Super Bulld / S81 =»'¢ 135-1015¢1 [ BURRB/H) WIGE STSTEX 751216 PIGE- 5-5-!:
14 &MER i .
() 3wr2u-}
REg (4/cfd
RR} Aaps 3| Fe fe Is @-2) (&8
1 {R.FL} R¢ £ X 2350 70.0 X 2.¢0 2.0
*¥ (G, FL) RC ] 210 70.0 7.0 2,20 2.4¢
.
QA% B
-------- EE coemew () smes RAN —eomeom—--s o EROGHY O #AH - () 433
L-&¥, M MRER ®EnX  BHY @X &Y APX WY &xX 8Y .41 [ . 3] -] uy N3
3 (R.FL) RC §030  Sp30 22 22 €030 530 10 10 sp30 22 Si30 10 $h2o Sb3o
*v (G.FL] RC sp30  Sp30 22 22 S030  S030 13 13 EE I EECUIEE ——— S039
< AR > < _MH >
FEEHE (k/d) BB E-3 €45 E+3 LB
00 1870 1879 2812 2812
INE 2
Wik
R ARELED: HNitL) & (BEg LU BEHdD
L tk B A4
R.FL 100 H 100
6. FL [}
) RERNHART -5 )
EHEQ(Z) : 1. DO guf.&,ﬁm&n {(=ZBHE) XFm:0.20 2RuMtiTe: 0.50 B
ERER 1) 1. YFm:0.20 P. HEORFZE: 0.0
m!ﬁﬁmmﬁm ﬂr-mm () : 1.00 BREAEHER (RAT AR} .60 —xEBAER (T) : HBHE
AERELENIRORAME (Tiwin) 10,05
()} ERACABLFR Ci ol h (ERERDL)
rom Gl HA -
® XxM YEm
1 . 100 0. 160
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rwwe Seper Belld / S5L e v+ 136-101541
1.6 EHELEH
ma (=)
No B 2]
1 Is 1]
2 hi] 70
g (=)
No Dx Dy
1 82 50
w e fal lw/i)
Ke BE #i BOER
1 360
WED {u)
Ne ROR s47 P1
1 b 3 0.0
2 1 3 0.0
3 i I 50,0
4 2 3 160.0
H 1 3 180.0
] 2 3 80.0
? 2 3 600
B 1 1 180.0
El 1 3 150.0
) 25t [=) {/m)
Ne B D NEER
1 30 ED
O E(ARTL)Y  [k/d)
Ne AFAR 3-xvB BER
1 520 520 250
2 520 £20 480

sce Super Bulld 7 SS) +«»e  135-10123

{8} K

[}
No

o
102

[ GuarDsH]

)
L

oa
50 odboo

DO otoO0O

-
@

100.
160, 0

P4

.._...
LI RLE: L

8580 88580
cooo oocoo

(R

[ GUARDsH)

LA toy ORI KERLET, >
hRE RSN

‘1
i

x
X

ENe

1
0

Aty A% Ek

300.0
300. 0

1
i

$ -
[+]

247 P1
3 150.0
3 20.0
3 1z20.0

Aty pRee KR

P2 P3» P4

100.
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5.

DESIGN OF MAIN MEMBER
DESIGN OF GIRDER

(1) CONDITION OF CALCULATION
QD : X DIRECTION QD=QLsn.QE
Y DIRECTION QD=QL+n-QE
{(2) MATERIAL

n=1.%
n=1.5%

(CONCRETE) .
Fg DESIGN STANDARD STRENGTH OF CONCRETE
Lfc ALLOWABLE COMPRESSION STRESS AT
PERMANENT CONDITION
(TRANSTIENT CONDITION : Lfc*2.0)
Lfs ALLOWABLE . SHEAR STRESS AT

PERMANENT CONDITION
( TRANSIENT CONDITION : Lfs®*1.5)

(RETNFORCING BAR)

rft ALLOWABLE TENSILE STRESS
wlt ALLOWABLE TENSILE STRESS FOR STIRRUP
(3) EXPLANATION OF MARK
POINT DESIGN POINT OF MEMBER
AN ADOPTION POINT OF STRESS
B*D WIDTH,DEPTH OF GIRDER
dt DISTANCE BETWEEN TENSILE RE-BAR
AND TENSION END
e 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
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
S M YIELD BENDING MOMENT
QD DESIGN SHEAR FORCE
FS*B*§ : PERMANENT CONDITION
a a/(M/(Q*(D-dt))+1)
Pw 'STIRRUP RATIO =aw/(B*x)

aw : SECTION AREA OF A SET OF STIRRUP
x i PITCH OF STIRRUP '

{(kg/cm?)
{kg/cm2)

(kg/em?2)

(kg/cm?)
(kg/cm2)

(cm)

(em)

(cm)

(em)
(tm)
(tm)
(tm)
(tm)

(i)

{t)

(t)

(%)
(cn?)
(tm)
(t)
(e

(%)
(cm?)

{cm)
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DESIGN OF COLUMN
(1) COMDITION OF CALCULATION
* QD : X DIRECTION OD=OL4n-QE
_ Y DIRECTIGN QD=QLan-QE
{2) MATERIAL

{(3)

(CONCRETE )
Fe DESIGN STANDARD STRENGTH OF CONCRETE
Lfe ALLOWABLE COMPRESSION STRESS AT
PERMANENT CONDITION _
( TRANSIENT CONDITION : Lfc*2,0)
Lfs ALLOWABLE SHEAR STRESS AT

PERMANENT CONDITION-
{ TRANSIENT CONDITION : Lis*1.5)

{ REINFORCING BAR)

rfi
wlt

:  ALLOWABLE TENSILE .STRESS
ALLOWABLE TENSILE STRESS ¥FOR HOOP

EXPLANATION OF MARK

POINT DESIGN POINT OF MEMBER
VA ADOPTION POINT OF STRESS
Dx,Dy : DEPTH OF COLUMN
dt DISTANCE BETWEEN TENSILE RE-BAR
AND TENSION END
M ADITIONAL COEFFICIENT OF FORCE
FOR- LONG COLUMN
NL AXIAL FORCE AT VERTICAL FORCE
NE AXIAL, FORCE AT HORIZONTAL FORCE
ML BENDING MOMENT AT VERTICAL FORCE
(NODAL POINT)
ME BENDING MOMENT AT HORIZONTAL FORCE
(NODAL POINT)
ML" DESIGN BENDING MOMENT AT
PERMANENT COMDITION
NS AXIAL LOAD AT TRANSIENT
MS DESIGN BENDING MOMENT AT
TRANSIENT CONDITION
QL i * SHEAR FORCE AT VERTICAL FORCE
QE SHEAR FORCE AT HORIZONTAL FORCE
Qo SHEAR FORCE OF PERMANENT LOAD AT
SIMPLE SUPPORT
Pt TENSILE RE-BAR RATIO ,
:at/(dx.y“dy,x) o
at SECTION AREA OF TENSILE RE-BAR
- Mu YIELD BENDING MOMENT
MMy " TOTAL Mu OF GIRDER USE FOR
: CALCULATION QD OF COLUMN
o 4/(M/(C (Dx,y-dt))+1)
QD :  DESIGN SHEAR FORCE
Qa t ' ALLOWABLE' SHEAR FORCE AT
PERMANENT CONDITION.
Pw HOOP RATIO =aw/(Dx.v* x)

aw | SECTIOR AREA .OF A SET OF HOOP

‘% : PITCH OF HOOP

{(kg/cm?)
{kg/cm?)

(kg/cm?)

(xg/en?)
{kg/em?2}

{cm)
{em)
{cm)

{cm)

{t)
(t)
{tm)

{tm)
(tm)

(t)
{(tm)

{t)
(t)
{t)

(%)
(cﬁ?)

{tm)
{tm)

(t)
(t)
{ %)
(cm2)
(cm)
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§1 GENERAL (— B! & H).
1.1 OUTLINE OF BUILDING (BORE)
1) Name of building

WARE HOUSE

2} Building dimensions

(1) Building area o ¢ 480.0. :me

(2) Tofal floér area : 912,00 m?

?quund floor area : 480.0 m2

(3) Maximum building height : 10.55 m

(4) Building volume storey : 5084.0 m°
(5) Number of story , R

3) Weight of building

_Sﬁperstruéture : 1324,80 t
Substructure : 257,46 b
Total weight i 1582.26 t

4) General design conception
Design calculation:to be analyzed as rigia
frame with taken design rigidity of foundation

girder into considenation.

Stress analysis to be used by_Electric‘Computer

with stiffness matrix method.
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1.2 APPLICABLE CODES AND STANDARDS (fIHiH§iEH)

1) For désign and allowable stress of structural materials

‘Reinforced concrete structure
"Standards for calculation of reinforced

ATJ :
‘concrete structures"
Foundation_
ALJ "Standards for structural design of building

foundation"

¥ AIJ Afchitectgral Institute of Japan

1.3 STRUCTURAL MATERTIALS TO BE USED AND ALLOWABLE UNIT STRESS
: s o S
Qualities of materials ( ER#MEEHFRIST)

1)
Concrete ; Comperessive strength of 28 days

" Fc = 210 kg/cm?

‘Reinforcement ;
ASTM A615 Grade 40

Deformed reinforcement

fy = 2,812 kg/cm?

2) Phyéiéal constants for structural materials

Modulus of elasticity

Concrete 210 t/cm?

Reinforcement 2100 t/cm?




3) ALLOWABLE UNIT STRESS

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

6-4,

stresses

Materials
Normal

Plain bar

Permanent Stresses

Temporary Stresses

Cmmneés

She;;

~Bond

A

B | C

Compress

shear

Bond

concrete
Fc-210

bar

Deformed 70

8.4
7.0

12.6
14.021.004,0

8.4

Permenent
- . Stresses
x 2.0

Permanent
Stresses
x 1.5

*

Remarks A

B : Bar, except "Item A", of flexural members

c

Anchors and lap splices

Top bar of flexural members

ii) Allowable Unit Stress of Reinforcing Bars (kg/cm?)

Stresses

Materials

Permanent Stresses

Temporary Stresses

Tension
Compressicn

Shear
Reinforcement

Tension
‘Compression

shear
Reinforcement

Deformed bar

ASTM A615
Crade 40

1,870

1,870

2,812

2,812

> 7o

R
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1.4 LOAD COMBINATION (&RBHH )

1) Load combination for steel and concrete structure

Long term loading

i) D.L+L.L+M.L4C.L

Short term ioading

i} D.L+L.L+M.L+C.D+VW.L

ii) D.L+L.L+M.L+C.D+5.L

wheré;
'D}L ; Dead load
L.L ; Live load and over burden load
M.L ; . Machine load
C.L -3 Crane operation load
C;D;L ;0 Crane dead load
W.L ;7 Wind load
S.L ; Seismic load




SHEET 66 OF

ROOF

(REHEE ) i
DEAD LOAD (1) f
(5 & %7 B ) - i
ROGH NAME | T MATERIALS - WEIGHT , TOTAL
DR_LOCATION i (THICKNESS-mn) Kkg[mZ) ukg/m2)§

~ FLOOR

REST ROOM °
SHOWER ROOM

STATR

1F
FLOOR

( MACHINE

o Lo : l
e b i !
S ST, | ............ i i
e | ' S
T ' ............... ; !
‘g

\‘_“/‘.
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SHEET 67 "OF
DEAD LOAD (2)

| 1B % % %) | SR |

ROOH NAME FiGURE MATERIALS | WEIGAT | TOTAL
DR LOCATION {mm) (THICKNESS-mm) i(kg/m2) likg/m2)’

CONCRETE " (150)| /360

o - - MDRTAR .................. S T

concrRETE | W & EXT (25} ©.. 50"

WALL e NT (25)i .50 |
150 L 0 W H e 460 |— 460

A CONCRETE " (180) " 4g

o : MORTAR ]

e O | S | T R EXT (253 50

WALL e ANT (28 55,
180 L R Al e 232 | [—535

— (o8- SRR 61='0) 1 - I

MORTAR ... ST ISR

CONCRETE [ |kg&M} T LLEXD (25) 80

BOCK | ms&® - | INT (25)) 800
WALL 300 | ~a00

CONCRETE " (2000| eBa

‘ ASPHALT e

PARAPET L W/PROOFING ... (2034....... 14,

: MORTAR ................(585)].... .. 66....
T 368, | =370

.................................................. |

BSOS N

e |

! |




SHEET b6-8 ow
CALCULATION OF THE WEIGHT OF COLUM? GIRDER OR BEAM ( ])
(B, A, hip HEDOHEAE] .
FIGURE NAME ELOOQ SIZE {mm) W Lt/m) .§;w BEMARKE
o [ B _E D COHNC. : FINISH -(t/m). :
P 2F 550 i 550 073 1 ol - 0.84
COLMN _ : e
- IF Ve ; 60 | 08 i 0.8 0.38
D : | R
L ep |30 0 60 | oou oo | oar
B GIRDER : 350 00 043 ' 0.08 0,5
THICKNESS OF R S— T
FINISHING oF L 30 ¢ B0 3 o0& i ;| o051
t= ommo 400 i 80 | ooe i o 0.73
UNIT WEIGHT OF | : T
FINISHING :
- FOUDA = - e ,
WomWE/mEAnion | gp | 40 ¢ s0 | 077 0.77
|GIRDER —— -
BEAM gl-RF M 0 50 | 03 006 | ox
© 3% ¢ s00 | 033 i 0085 | oa6
| i
| }
i
|
i
!

NOTE: NANE —-— COLUMN, GIRDER, BEAM OR UNDERGROUND BEAM

SPECIFIC GRAVITY OF REINFORCED CONCRETE IS 2.4 t/maé

. &

o~
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SHEET G&-I00F

' SEISMIC LOAD
(M EFHE

S

ITEM - - ~ CALCULATION |
ZONE FACTOR (2} = . o 7 = 1.0
STANDARD SHEAR ,
'GOEFFICIENT (Co) . Co = 0.1
GROUND CDHDITLON (Tc)| . .re =08
: Harc . ' Te = 0.4 3
Medium ' : ] ‘Te = 0.6 W+
. IR ) Soft ° : : ‘ : Tc = 0.8 i1 .
DIRECTION & s X DIRECTION : " Y DIRECTION
NATURAL PERIOD - i , :
OF BUILDING S S ~T =0.204 S . T =0.204
_{7) : TR i : : : o
Heligh h= 100 m i Lencth of Span D=+ m-] Length.of Span D= m
TI=(0.031*¢ +0.02) AR =R = 0 e
=0 0B N A D LT e L e e
T=h/70 = : =
CHARACTLRISTICS oF . S : - -
VIBRATION OF .- - - Rt =i0 1. Rt =10
T“E BUILDING {Rt} - - : o IR
- T ._Rt T Rt
."u““n“““"“n"“"“““u”“n.“""“.“””".fumuh“”h"""“n".u”n“.“"n“.fJD ......................
..................................... T o m e T LT e T
.HHUM:PNEfJEZIF:thE“H.""nu.“”””.fn"“n“”"“nh“n“."“”n.”“"“.f .........................
........................................... 2 | T T BT T,
Ri=1.6*T¢/T = K =
2*T/{1+3*T) = =
SE ISMEC LOAD:
FOR EACH FLOOR
(Qd) ; I I F L :
'STORY (Wi l e d]2i 1Ci Qi Wi jgd]ai 3 Qi
{ - 2F . ] 434401 D405 | 1254 { 0.029 | 63.13% 434.40] 0.405.] 1.29¢ | 0429 | 63.13
1F lZWIII 00 ] 180 | Q400 | (2080 RI0] G0 ; 000 | 010 | fZ1.8
' i 5 ] j - i ; _
-J ] A
Z. . ‘l
j i
i
A
P N A g
NOTE: a = nATIO OF TEZ EEIGHT OF WHICH STRUCTGRu IS STER
. " AGRINST THZ BUILDING KEIGHT h- :
a i = Wi/S W
ki =121+ (M e -« 1)*2*T/{* * 3* ) _
Ci = ZFR{TRI*Cco . o

78
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SHERT -6-1605"

DICISION QF BEAM SECTION
[ & nd)ﬂ_ﬁ'_mﬁs}’]

(1)

NUMBER RBI RB? P RB3 ; rRB4
LOCATION E S R E : ¢ { EI' E ¢ i“E | E ¢ E
b x D {cm) 3o » &5 30 &5 Ja v 4 | 30 x 48
d [(j] (cm) ) W /2, ¢8 (%) 28 /L)
bxd"2{cm3) . A0 L9020 oy L9220 _ PIoTE
M (tm) U 2 AR L HEE | w? Y CE g2
i P oar R ! © 28 P b
0 (&) 268 : 42 | g A § e LA | wn: R
C=M/{bxd ~2) «of : -3 427 : 4.72 | d.08 T IR T 433
(kg/cm2}) 38 1 foogad ‘ Pogpapt Pl
Pt (%) : ioa¥ P et D oay D8 Loy T a2y
o 2.3 L pay i opg : '
at (cm2) Y. R " DI TES Y B TV T678
) g2 vhd a0 Y
¥ (em) : 48 e . Copddl g3p
o >-#é _ 2-#6 2-#5 1 2- 44 2- #& |w-44 T2 #E
N Y 4 . R _ -
N TR r- 54 %- #E o e
min at{cm2) - . :
Q/bi. - Y& SR E L 42 € 70 I
Pw (%) al our Y 4 YR
STIRRUP 7 - @ Q0 aH?- D260 a4 - @200 A3 @200
MAIN BAR U d-#4 -6 AL D - HE WM w-HE j. b R
L 2-A44 3-#4 2- 4’5 K- #6 R I AN
¥ : T m T ; TT
RE-BAR .k é
ARRANGEMENT, :
_ | X : . i 1 : o) d ; i 1
NOTATION: b,D —--- WIDTH, DEPTH OF BEAM
d --- DISTANCE BETWEEN TENSILE RE-BAR AND COMPRESSION END
j ~--- {1/8) x 4
U,L --- UPPER SIDE, LOWER SIDE o
M,Q --- BENDING MOMENT, SHEAR FORCE
Pt -~~~ TENSILE RE-BAR RATIO; = at/(bxd)
at —-—— SECTION AREA OF TENSILE RE-BAR.
¥ ~-- 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,¥ —-- -SECTION AREA OF A SET OF STIRRUP (cm2) , PITCH OF
STIRRUP {(cm}
MAIN D16 | D19 | D22 | D25 | Dzsj STIRRUP i D10 i D10 | D13 | D13
BAR 2 3,98 5.74] 7.7410,1412.84 o ; @200 .WIaO. %200 $156C
at 3 ,5.97 8.6111.61,15.2119.26 Pw | 30 0.2370.3160.4230,564
(cm2)] 4 | 7.9811.48{15.4820.2825.68 (%) ¢ 35 p.zoap.27ob.3sap;4a4
r 5 |19.9514.35119.3525.3532.10 _ | 40 | -~ 0.,2370.3180.423
i 6 111.94{17.22123,2230.4238.521- 145 [ - ©0.2100. 2820:3786]
! 7 13.9320.0927.0935.4944.94( : 150 v - | - 0.2540.339

-

C Poa
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SHEET 6-llow

DICISION OF BEAM SECTION

, ()
AR o) 1 5 B 5 ] -

NUMBER . . B 282 : _ 283 251
LOCATION E I C i B E i ¢ : & E ! € { E | E C : E
b x D {cm) 2 x-4o 26 x 4o £ x Ao ! IE&x 8%
d (Jj) (cm) 3 fus) R 2 ERZZOR 13 £4i7)
bxd72 (cm3}) i 98 P82/ : LS 75775
M (tm)} U 42 Pome¥ L gef Dol i ooud et en D5y
S & L A R Lo : A2 Y
Q_(t) | 4% & | ¢ N T L R 45
C=M/(brd"2)] /7 : i oo odE DAY | sE /e
(kg/cm2) Pogg : L X R Pogeyl
Pt (%) o Y a7 i ; ass ads T azd T add
: LY Pear L patd Yool
at {cm2) S 2 B T AV D979 | AIY FxL]
¥ (cm) B# ' 242 g1 7297
n o- #é SfoHE o ad T AT YR 7 S W RT3 3-#
2-48 2- % A2 <-4
min at{cm?) . )
Q/bj. 57 ¢ 70 $77¢ 30 %ij < 70 2d8 (X 4T)
Pw - (%) on 2.2 0:2 2
STIRRUP L Y- D00 | & -8 o0 Y FR= T B0
MAIN BAR { 2-48: I ¥4 $~#4| - W81 3-pd: £-Hb| $-Hh: 3-#E | sl {L-pb: > HE: M
T L) J-HE : HE . 3-HE 2 8 w-HE DML - HE L P F-HE 3 HE v wh: -
T T T L : 4 ll.i . ll- !."‘l"=‘ TY : < T :
RE-BAR : :
ARRANGEMENT
i L : . x ' . L N L Y
NOTATION: b,D --- WIDTH, DEPTH OF BEAM
' : d —-~- DISTANCE BETWEEN TENSILE RE-BAR AND COMPRESSION END
3 -—-(7/8) = d '
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
¥ ~—-- 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) _ N
aw,X —--— SECTION AREA OF A SET OF STIRRUP (cm2), PITCH OF
STIRRUP {cm) '
MAIN D16 { D19 | D22 | D25 | D29 i STIRRUP | { D10 | D10 | D13 | D13
BAR. 2 3.98] 5.74{ 7.7410.14,12.84: i . @200 3150, §200; §15¢
at 3 15.97.8.6111.6115.2119.26; Pw |30 0.2370.3160.4230.564
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DESIGN OF FOUNDATION
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