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§1 GENERAL

1.1 OUTLINE OF BUILDING

1) Name

of building

- FUEL OIL SERVICE TANK

2)  Building dimensions

(1)
(2)

- (3)
(4)
{(5)

Building area D 126.0 w2
" Total floor area D 126.0 me
Ground floor area . 126.0 m2
Maximum building height : - - 7.4 .
-Building_voluﬁe storey - 952.4 m3

Number of story . 1

3) Weight of building

Superstructure 187.53 ¢
" Substructure : 230.86 ©
Total weight : 418.39 *t

4) General design conception

Design calculation to be analyzed as rigiag
frame with taken design rigidity of foundation

girder in to considenation.

Stress analysis to be used by Electric computer

with_stiffness matrix_method,‘




5) GENERAL DRAWING

FUEL OIL SERVICE TANK AREA
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1.2 APPLICAﬁLE CODES AND STANDARDS

1) For design and allowable stress of structural materials
Reinforced concrete structure

ATJ "Standards for calculation of reinforced

concrete structures"
Foundation
ATJ “Standards for structural design of building

foundation"

* AIJ : Architectural Institute of Japan

1.3 STRUCTURAL MATERIALS Té BE USED AND ALLOWABLE UNIT STRESS

Qualities of materials

1)
Concrete ; Comperessive strength of 28 days
Fc' = 210 kg/cm?
Reinforcement ;- Peformed reinforcement

ASTM A615 Grade 40

- fy = 2,812 kg/cm?

2) Physical constants for structural materials

"Modulus of elasticity

Concrete 210 t/cm?

Reinforcement 2100 t/cm?
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3) ALLOWABLE UNIT STRESS

Allowable Unit Stress of Concrete {kg/cm?)

1)
stresses Permanent Streésses’ Tefrporary Stresses
- Compress - | Shear _ Bond Compress ( shear | Bond
Materials A B |1¢C
Normal Plain bar 8.4112.6( 8.4 | Permanent | Permanent;
concrete |Deformed 70 7.0 Stresses{ Stresses
Fc-210 | bar 14.921.004.04 350 | x1.5
*  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 Reinforcing Bars .'(kg/cme)

' Stresses | Permanent Stresses Pemporary Stresses
Tension Shear Tension shear
Materials Compression | Reinforcement | Compression | Reinforcement
Deformed bar 1,870 1,870 2,812 2,812
ASTM AB15
Grade 40
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1.4 LOAD COMBINATION

1)  Load combination 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+V.L

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

where;
D.L. ; Dead load
L.L ; Liﬁe load and over burden load
M. L ;. Machine load
c.L - .Créne operation load
C.D.L. ; Crane dead load
WL ;7 Wind load
5.5 i Seismic load




_SHEET 3-6 oF
1.5 DESIGN LOAD d
' DEAD LOAD { 1) '
[ 55 % % ] L | i
ROOM NAME | FIGURE MATERIALS , NEIGHAT , TOTAL |
DR_LOGATION (mm) i (THICXNESS-mm) (kg/m2) i(} cq/n2) ?
et ettt s e e e i i
| CONCRETE BLOCK ~ (30) . .80 ;
e ey SAND (30),........ 60 ]
ROOF ELARRERGs M oq JANSULATION (40% ... S :
| % / 120 ASPHALT e :
‘ . W/PROOFING . (2007 ... 30 i
£ CEILING CONCRETE SLAB (120); 288 " z
CEILING ... 15 | i
| A58 — 460 |
ﬁﬁbﬁi‘f@ﬁﬁfiﬁfZﬁﬁﬁﬁiﬁiIﬁiﬁﬁ(??ﬁi;fﬁﬁ:flifﬁﬁéﬁfi |
—-7;4‘7L Fps | CONCRETE SLAB.(150)] 360 o
e | T s LCORRIE SLAB. (150) ... 390 . !
Yy / 130 T t .
FLOOR ’/ ................................... I ....... 120 7 ! — 420 !
.................................. B e .
'MACHINE BOOMY e e Y } ' !
.................................................. _| i
o %
.................................................. ] :
SO IO |
.................................................. i
]
.................................................. |
£O0 C.B. L (aE0)) 00
MORTAR ... A
CONCRETE, ) N AT EXT. ... {25).......50 |
BLOCK ] .............. INT (25 ... S
oo | o
VIALL 4 IS NTOUURRRURUPRURUPOTS FUU 300 =300
300 i i i
2 2 ! 4
' {
|
]
1
i
| .
PARAPET i
370

LEP

PN
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SHEET
DEAD LOED (2 ) ;
Bl sE & &E ] : L - ]
ROOWM WAME TiGURE NATERLALS WEIGHT | TOTAL
DR LOCATION {mm} i (THICKNESS»mm)‘ (kg/m2) H{kg/m2)
o e ]
4 .CQNCRETE“.“.”“__LlﬁQQ ...... 360
: MORTAR
 CONCRETE e EXT T (25)] 80"
“]AL‘L INT ............ “ 25) ........ 50 ;
15 S s a60 |~ 460
. | ) é5 ................................. | ...............
i L‘;@E‘K‘E@ﬁﬁﬁffliﬁﬁllﬁﬁﬁiﬁlﬁ?@@i .438
e MORTAR i
CONCRETE “| -~ [ 4 | EXT . {25y 80
wir | WA T v ST
180 L 0 AL i ,....:53.2 ..... -~ 535
o O foooi,
P CoB R e
L JZ% MORTAR o |
CONCRETE, % i EXT ... (25, .. 0N
BIOCK 7 oo INT (25)]. ] 20
AL : A Ta00 300
' 1504} '
B |,
' i
PARAPET
=370
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SHEET 3-9pw

CALCULATION OF THE WEIGHT OF COLUMN, GIRDER OR BEAM ( )
[, K2, B HKEROHEIHE]

FIGURE WAME ¥FLOOR] SIZE (mm) W t/m). 3w T REMARES
B ? D CONG. ! FINISH | (t/m) !
: | : I i
. COLUMN 550 ¢ 550 1 0.73 ¢ ©0.20 ! 0.93
D | o 2 ;
GIRDER 350 : 700 | 0.53 i | gs9
g . 350 i 800 ! 0.67 o067
T ! : T
THICKNESS OF IFOUNDA| : | | :
FINISHING o 1 500 (1000 ! 1.20 toreo !
t = . R ; N ;
| m 550 11200 | 1.58 | 158
UNIT WEIGHT OF P i
FINISHING . : . SR !
= t/m3 |- - T '
¥ 3 lgeam| 350 | 550 | 0.46 | 045 1
| 450 soo | o.8s 1 | 0.86 |
i b
=
:
]
| R L
| i
i
K |
1 { E
- i
[ .
I
E
|
i i
i.

NOTE: NAME --- COLUMN, GIRDER, BEAM OR- UNDERGROUND BEAM
' SPECIFIC GRAVITY OF REINFORCED CONCRETE'IS 2.4 t/m3.

Ve



SHEET 3-i0oF
SEISMIC LOAD
I 85 F1 ¥ )
ITEM CALCULATION
- : }
ZONE FACTOR (Z) Z = 1.0
™ 2]
STANDARD SHEAR
COEFFICIENT {Co) Co = 0.1
GROUND CONDITION (Te)j Te = 0.6
“Hard TE = 0.4 i
Medium . "T¢ = 0.6 B
L Soft " T¢ = 0.8 (1
DIRECTION X DIRECTION Y DIRECTION
o : { : ) i : : )
NATURAL PERIOD _ -
OF BUILDING T = 0,146 T o= 0,146
. {(T) :
{ Heigh h= m Length of Span D= m-{ Length of Span D= m
J=00.01%¢ +0,02)*nf = Q. 146 ¢ =0.146
LI=0.05%h /80 S UUUTRURRRUURUREUURURIURURORURURRPRRRTR e
T=h/70 _ = =
CHARACTERISTICS OF
VIBRATION OF Rt = 1.0 Rt = (.0
THE BUILDING {Rt)
T . Rt T Rt
RE=Y =0 ) =00
........... RURTUSUURUUUURRCTIURTUURTORI (5 5 >SS ESUS U AEUUURR e URURRUR J 3= BENSoRe USRS dBRN SRR
Rt=1-0.2%(T/Tc-1}72 | .. . cbEm rRUUURRRURR
........................................... o L Rl TR RE-SR NN 31 Y I
Ri=1.6¥Tc/T ) = =
2*T/(1+3%T) | = 0,203 = (.203
SEISMIC LOAD ”
FOR EACR FLOOR
{Q1) ,
: STORY | Wi «i1ai ]Ci ]Qi Wi a Ai ci ] Qi
b 157.341 1.0 .0 0.1 115.731157.341 1 LO 10.9 115,73
i
' |
NOTE - « -—— RETIO OF THE HEIGHT OF WHICH STRUCTURE 18 STEEL
AGAINST THD BUILDING HEIGHT h
a i = Wi/ w . :
Bi = 1 + (1//) 2% - @ i)*2*T/(1 + 3%*T)
Ci = Z*Rt*Ai*Cc

bb>

-
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§2 DESIGN OF SECONDARY MEMBER

2.1 DESIGN OF BEAM

Ps Py

: wz
AV TN 3°/2
/ ' 3.9/2
. .y By _ o BZ o
’ g _l . .
7.0 AE I

wy= 852 Y W= 0% Y,

48! 18l 454

A A
448

w b4

1 1 l
(sf\J (2.2 1(3.01 (38)

P B

[

N 25/2
F o '2.25/_’2‘
e Bz : ‘

(4 2%
25, 23075

7.2

T O

Pi= 3%+ 28205198425 = go7

Cg = 115 Co - 18.5°
Hbf_ 2()_.‘“
Cges Y - w2

Fi=(2%+0b) 1) x5t 3‘." = 33’6*




SHEET 3-ldoF

DICISION OF BEAM SECTION { )
[&#mﬁmﬁ 1
NUMBER ; B2 - : B3 )
LOGATION I c i E 1+ E ¢ I E j E. i ¢C IE | E ¢ E
b #% D {cm) 35 x 5% 35 = 5h i 45« 3p !
2 (3] {cm) 48 (429} 43 {4207 3 (43387}
bxd"2(cm3) 80EAD_ i §0£40 . 239805 |
M o{tm)- U g.bt f14.6) G146t S 4bd j0.52 ¢ TRED)
I P .84 ; P 498 ¢ z T2000
Q_(t) 59 fi2? | 80 P38 11248 P2l
Ty I KRt L A R R et
Pt (%] T i ae |20 j ;
i i : I : : : : -
at {em2) {842 i 2076 170,16 S5 83l Cqd]
| 113,55 i 579 L7997 !
¢ (cm) 207513 &1 et
n
min at{cm2) . . J
Q/b]. §.30 | 544 5.29
Pw i%) 0.3%) 0,2 0.20
STIRRUP Il #3 @ joo ] 0 #3 @200 1) #3 @150 -
MAIN BAR U3-#7:3-377-#l|7~%71:3-u7:3-n13-874-q7:7-47 :
L3 - % 75— #7b- #7587 5 - 87 3—wll2-HT7 441557 L
RE-BAR :
ARRANGEMENT,
1N : ) YT : 21 : et A i
NOTATION: b,D ---— WIDTH, DEPTH OF BEAM
d —-- DISTANCE BETWEEN TENSILE RE-BAR AND COMPRESSION 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
¥ ~-— 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 STIRRUF (cm2), PITCH OF
STIRRUP (cm)
MAIN D16 | D19 j D22 | D25 { D28 | STIRRUP j B10 | D10 | D13 j D13
BAR 2 3.98 5,74] 7.7410.1412.84; ;. 8200; 8150, 8200, §150
at 3 ] 5.97 6.6111.6315.2119.26;  Pw |30  0.2370.3160.4230.564
{cm2) 4 7.9811,4815.4820.2825.68 {%) 135 ©.2030.2700.3630.484}
5 9.95]14.35119.3525.3532.10 40 ~ _10.2370.3180.423
6 111.94117.22723.22830.4238.52] . | 45 ~ 0.2100.2820.376
7 [13.9320.0927.09835.4944.94 60 | ~ | =~ 10.2540,339

s

r.'ﬂi&mk
! H
Y J

i"'r'w'"(‘
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" 2.2 DESIGN QF SLAB

(SLAB)

CALCULATION SHEET
SIGN S
DIRECTION SHORT LONG
POSITION END CENTER END c&r:wfj
2 (m) 3.0 7.0 |
2 : 2.3 _ . 2.33
o 0.084 0. 054 0.057 0,028
w (t/ m) 0,288 4 jp202 . 549 0.9
Mo(t.m) 0.37 _ 0,24 0.2% 012
t (cm) A 12
d (cm) L i o 8 .
at (cf) 2.35 1.52 .79 0.36
#3, 44 @200 #3 @200 | $#37 @200 43 @ 200
REINFORCED
CONCRETE
08P (B (10 L1 322 ) 0
1= 3_4‘?
REHARK
SIGN. S _
DIRECTION - SHORT LONG
POSITION END CENTER END CENTER
£ {(m} 9,25 7 0 |
2 3.1 e
o 0084 I o, 055 5. 057 ] 0.028
w (t/ nf) 0.3 + 056 = o N 0,92
H (t.m) 0.3 | 0. %6 .27 | o.13
t (ca) 15 5 '
d (cm) . Iz )
at (ed) | 86 j 24 | .40 0.68
N #3.4%4 ¢ zop H 3 @200f B 3 @ o0 3 @200
REINFORCED
CONCRETE
foo, j::-:Z) (1022 222 )5
REMARK T




§3 DESIGN OF FOUNDATION
AXIAL LOAD

- 5530

{103

B— &

9474 49.8¢
. Fz Fi
104,68 52.86
T F1
B B

it



DESIGN OF FOUNDATION

OUTLINE OF FOUNDATION — F | | CHECK OF BEARING PRESSURE

RC - Pile (R4 e 200}

Check of Pile Reaction

Po- 6257 /2 = 380 Ve < 3 Y

[ - - Yo & .03 = SZ .t 1
— o I Pule 6127/ 2 = 3032 Yene
8 - | - ' '
s O :J G «|v | DESIEN.OF FOOTING
ool oo ' -
L 450 450 | _ —
: Factored Load Pile Reaction
Load case LN TH b PY’
o{ ;3,: : : (O | (tm) /) | (t/n)
ok DL+ L.l s1.°8 | — | e g 52
P | | DL+ L.L+K.L
B ase DL+ L.L+S.L
- Foundation weight . b.L+ ®K.L~-

© Nf=20k0050 95 4 p 60 = 556 1T

| - -
. LOADING R . |U| 045 - o58/2 = o175

Stress
R #x (0 | By OF = 30,52 ¢
R 03 [ : ' : '
, \ 4/. NF = 30,52 » 0175 = 53¢ Th
vy |/
S.Lx ' _ Reinforceément
S.ly ) | | D=7 o d= ST oo j=1/80- 48 cn
il | | HF |
- - -  nec At = : = 5% 3. #S
g ER : -3 .
Q ¢ = 40.° ¢m
' _ L9 s T = 302 .
Stress at boiiom of foundaiion : ~ far ]
K- 4003 + 65 - 4759 ° ' 0 . ‘.
' L T2 e = 04 K2 ¢ 70 N
M= ——— _ b- ] :

U
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DESIGN OF FOUNDATION

OUTLINE OF FOUNBATION Fo2 CHECK OF BEARING PRESSURE '
RC - Pile ( '2 - “‘é) Check -of Pile Reaciion . _
4 - 450 i N
| Po= b8 /4 = 292" Yae < 35 el
Sepx 550 ) .
- \ 0 Pi'= 10488/ 4 = 37 Y
o O - ) ln ;} o . )
n . H A
bl 1 y N
O ; 1; < ~ DESIGK OF FOQTING
| 450 | 450 - —
=2 Factored Load Pile Reaction
l - ' Load case LN Th PY ¢ P
S 'R I _ (1} (t,m) | (t/n). | (U/n)
=18 } DL+ L.L 04,68 | —— | 29.20 | 217
| DL+ LL+K.L | ]
1950 ! D.L+ L.L+S.L
Foundation weight : D.L+ H.L
Nfe 20,095,185, (60 = 917 *® | | '
LOADING - _ | i[_ifj—— 045 - 055/ = 0175
Stress .
: y . : : N
N i () | Hy QF = 267 <2 = 5234
D.L jo4 .68 ':
: } : MR o= 5234 . 075 = g M6 T
L.L
S.Lx ' Reinforcement _ _
S.Ly D= 70 cm = 55 cw j =1/84 = 48.' em
K.Lx ' o WF . _
: nec At = ‘ =18 o W TS
K.Ly | froj Ar= 282 .2\
’ Q (¢ = 70.00 Cm)
¢ = = ,5,.82 Cin
Siress ail boliom of foundztion fa- j '
K= 10468« 1207 - w85 ¢ G
T = e = 5 gg KS/L 2z < ?O
e b

sed

S,

-
N "
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a4e Super Budld } 551 wr e 1FUZL DIL SERVICE TRKR RRER) UNION SYSTEM 751215 . PIGE- 5315

EY)AAF=2L 15y | INPUT L1ST }

LY BEER
I ¥ &:LEST u;—lnnr THERKAL POMER PLANT PROJECT
L] B FUEL OIL SERVICE TANK RRER
3] o 41985,08.04
£ 5 ¥:7.0
BMEE I XNHG 2 RAY, YEM 1 ANy, LRE Y R
M c RO

s ERRER [m) ‘ hd

A MERRE(m) e e NASCK(mler  weYANYE[m]se
R.FL-G.FL 7.1 R, FL=5.FL 7 A -B 2.000

. 230 3 -2 7. 000
2 =1 7.000

LG IREITORE 'o.zoo )
WXy b ERNRS (=] .
andhooha st MRME (KLED)

1.2 AVEO-pF-F
CRRATOR - BORENE . REATATLFRCHET 6.
“RCMo QEER. BORDEWHE (BM) 12, RROPRTETORERET S,
HREGOADER T 10 K
- HAROHURE {ARKDEORIAW 2. BRED: 5.

R. FL. G.FL
“BNEBASTE  12.0 130

1.3 BHERRR
fEEnl

)

. - T - .- e -
. : \
*aw §uper Build f S51 2= = {Fust OIL SZRUICE TANK hREﬁ] INION SYSIEW 751215 PaGE-  %-3-1F
1.4 REHE .
m avsy-+ ; )
. ) MELE [1/)
B(M} AR E 1 Fe fe is M £ 3 {F-8)
{\% 1 (R.FL} RC e 216 .0 7.0 2.4D 2. 40 . -
T ¥ [6.FL) RC = A no 70.0 2.0 2,40 2.40 N .
- . -
e B . . . )
el AR) meem LB mmmemeee soseEZE ) BAW - UD) (my
BOR)  mmER smK mMY GX BY Rmx AWY &% &Y w0 o8 BY & B 5
*1 {R.FL} RC SP30 So30 22 .22 . sp30 SE30 18 10 <030 i2 sSD30 13 kil 5530
=¥ {G.FL) RC 5p30 D30 25 25 5D30 5030 13 13 ———— - ———— - —_—— SD30
\ o < RE > < mE o>
- . . < REGAE [sc)  ®E E-31 €AB E-3 €4AE
SD30 1870 1870 2812 2812 N
1578 &
& k
B OBELELRD: AREL B MRS REEL)
T Bk
R.Fi 100 b 100

G, FL T o

) RERANEAT-7 .
' SRELEAER (—ZBRA) XFR:0.20 RERMECLIETe: C.60 ¥

BEARE (Z) ;. 1.00
LELL ARSI DO YXm 0. 20 P. HROARER : G.50
RERGEARBEHL T ELHORN (Sp) 1.00 Hlt&!ﬁj‘lﬁ-h (RAHNK) 11,00 T —XEXBEA{T) : BEHX

ERREABNRROESE (CGeain) 10,05

) gRATLBDER C1 nERL _thgrnas)

g xne Yae
i 0, §00 o0, 100

49
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®va Super Build/ 551 s {FuEL DIL SERUI(IE TANK ARER) UNI0k SYSTEX 751216  PAE- 5.5.30

b EEBURR
ma (e

Neo B D

3 1 70

r4 50 100

3 55 120

< 3s 89
e fo)

Ne Dx Dy
1 £y 55

® An (=) (/m)
Neo B D NERR
1 35 =5
r 45 L1
N & (hRTLY  (kid)
Ne 237K 3-x¥R BRA
H 520 520 50
2 s2¢ 770 70

(8) ¥ (=) CAMLT 1+, OB\, HEELETL, >

i
No A&k S@REMm £ke  A/Y $BNe e RS pZKe Fe  RF pRK Hke
108 2 % 1 3.0 t 1 2.0 1 1
102 3 % 2 -0.250 2 2 -0.230 2 2 -0.250 2 2

6 pasg (=) (1) [t/m)

Ne B D D' L P w
1 32 50 50 i56.0 0. 00 0,00
* LLS
: - > - -
- - - e it
N - 5
' i .
# %% Super Build / S5] w== [Fuzl DIl SEZRVICE TANK RRZIAY IRIDN SYSEEY  TEIZ21E  PIGE- S-3e21
(0 BrE (o) [uwd)] {tim) 4 N
Ne A37¥H :"—2"/3 ERA L P REYS Lj L)
1 520 520 450 108. 0 0. 00 [} c.0 0.0
1) £A-AR (o) [k/d) [tim} -
Ne AFTR F-AvR BRE Lx Ly P EEVY
101 s20 - 520 252 109.0 100.0 0.00 [}

Tt

S

Capph
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1.7 BERE RERALRE 6 BRRHERB C KRR S . BERAEES WERD . 2AYT MR . P REARRERT. D
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B
fl
3. z '
<6, FLES
[ 2.06 2,06
B il Bre———— - x
i 1 I
1 1 1
3.06 1025  3.06 1025  5.08
1 | I
i 2.06 | 2.06 1
A Heeas e Bttt o e e 3
3 2 1
o - . .. - C e
< . Ty
sex Super Build / §51 s %= [FUSL DI SSRUICE TANK AREA) INIOK SYSTEX 721215 pags- §-3-2F
L7 HRRE (V- 15R) '
1} KFEREX -
{-\.% Ne M ON 7L-4 BB AEm B
kS f 1 2 r 10] 1 2 4 1 .
- 2 2 2 103 1 2 3 1
3 2 2 1 01 103 2 1 =~
< i 2 2 10t 103 1 1
(2} Jiks- Wl - AR BEX
“Re ] N FL-L B ¥ Am R Neo ] N -4 R BOAm FR
Y 1 F3 z 101 1 2 2 5 & 2 2 1ot 1 1 3 16
2 2 2 103 1 P 3 7 F] z 103 1 1 < 101
3 2 2 L0t 103 2 1 e F] 2 w3 2 2 3 \01
€ 2 2 z 101 103 3 i
5 H 2 101 2 2z 1o .
L HRBERUNET -2
() SREMERE R . . .
No sS4 E(/3) £452-2 (REH) PLt). M{tmlWlt/m) 1 ) FRER[n o ] ~ OBizEd50K8,
i 5(K&1)° 0.00 Ptz 3.010{ -3.100) F2=  3.0:0( £.200) -
z ERE L0 N .00 eix 31604 2,100) F2= . 2.1€0( 5/200}
3 1 (x1) 1. 00 #3= 5.000( 2.520) Pz §.00DO{ S5.730)
4. i(Epl) 1,00 . Pi=  0.000( 2.000) :
2} REREREEX (XR)
Re A N bk P-4 N s REREENO-~r
1 z 2 2 2 109 102 1
P H 2 2 1 3 100 a2 2z
() AREHEER {(412) _ . _
Ne - X moXH XE YR YR RN FERe MRFe KEk J8axe FES
1 2 2 101 102 % 2 3 e 2 2
z 1 1 104 102 1 2 3 3 .
3 H 1 - 102 2 z £ 3 &
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DESIGN OF MAIN MEMBER
DESIGN OF GIRDER

(1) CONDITION OF CALCULATION

* QD : X DIRECTION QD=QLin.QE n=1.5
o Y DIRECTION QD=QL+n-.QE n=1.5
(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
wft

ALLOWABLE TENSILE STRESS

ALLOWABLE TENSILE 3TRESS FOR STIRRUP

(3) EXPLANATION OF MARK

POINT
AN
B*D
dt

ML,
ME
ML~
MS
'QLl
QF
Qo
Pt
.at[
- Mu

QD

£5%B*

OPw

DESIGN POINT OF MEMBER
ADOPTION-POINT OF STRESS
WIDTH,DEPTH OF GIRDER

DISTANCE BETWEEN TENSILE RE—BAR

 AND TENSION END

BENDING_MOMENT AT VERTICAL FORCE
(NODAL POINT)

:  BENDING MOMENT AT HORIZONTAL FORCE

(NODAL POINT)"

DESTIGN BENDING MOMENT AT
PERMANFNT CONDITION

DESIGN BENDING MOMENT AT
TRANSIENT CONDITION .

SHEAR FORCE AT VERTICAL FORCE
SHEAR FORCE AT HORIZONTAL'FORCE

. SHEAR. FORCE OF PERMANENT LOAD AT
'SIMPLE SUPPORT

TENSILE RE- BAH RETIO ,at/B*(D dL)

'_SECTION AREA OF TENSILE RE-BAR

YTELD BENDING MOMENT
DESIGN SHEAR ?ORCE
'PERMANENT CONDITION

;__4/(M/(Q*(D -dt))+1) o
;- STIRRUP RATIO f—aw/(s*x)

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

()

(%)
(tm)

'-(*t)

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

(kg/cm?2)

{kg/cm?)
(Kg/cm2)

(ém)
(cm)
(cm)
(cm)
{tm)
{(tm)
(tm)
(fm)
{it)
(t)
()

(t)

(% )

(cm?)
(cm)

]
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DESIGN OF COLUMK
(1) CONGITION OF CALCULATION
QL : % DIRECTION OD=QL+n-QE n=1.%
Y DIRECTION QD=QL+n'QE n=1.%
(2) MATERIAL -
(CONCRETE) _
Fo DESIGN STANDARD STRENGTH OF CONCRETE
Lfc ALLOWABLE COMPRESSION STRESS AT
PERMANENT CONDITION .
(TRANSIENT CONDITION | Lfc2.0)
Lfs ALLOWABLE SHEAR STRESS AT

(3)

PERMANENT CONDITION
(TRANSIENT CONDITION : L{s*1.5)

{ REINFORCING BAR)

rft
wit

ALLOWABLE TENSTLE STRESS
ALLOWABLE TENSILE STRESS FOR HOOP

EXPLANATION OF MARK

POINT

Pa)
Dx,Dy
dt

Fis

NL
NE
ML

ME
ML’

NS
MS

QL
QF
Qo

Pt

at
Mu
At

14
QD
Qa

Pw

DESIGN POINT OF MEMBER
ADOPTION PQINT OF STRESS
DEPTH OF GOLUMN

DISTANCE BETWEEN TENSILE RE-BAR
AND TENSION END

ADITIONAL COEFFICIENT OF FORCE
FOR LONG COLUMN

AXIAL FORCE AT.VERTICAL FORCE
AXYAL FORCE AT HORIZONTAL FORCE

RENDING MOMENT AT VERTICAL FORCE
{ NODAL POINT)

BENDING MOMENT AT HORIZONTAL FORCE

{NODAL POINT)

DESIGN BENDING MOMENT AT
PERMANENT CONDITION

AXIAL LOAD AT TRANSIENT

DESIGN BENDING MOMENT AT
TRANSIENT CONDITION

SHEAR FORCE AT VERTICAL FORCE

- SHEAR FORCE AT HORIZONTAL FORCE

SHEAR FORCE OF PERMANENT LOAD AT
SIMPLE SUPPORT

TENSILE RE-BAR RATIO ,
:.at/(dx,y" dy,_x} _

SECTLON AREA OF TENSILE RE-BAR
YIELD BEMDING MOMENT -

POTAL Mu OF GIRDER USE FOR
CALCULATION QD OF COLUMN

4/ (M/(Q" (Dx,y-dt))+1)
DESIGN SHEAR FORCE

ALLOWABLE SHEAR FORCE AT
PERMANENT CONDITION

HOOP RATIO =aw/(Dx.y* x)

aw | SECTION AREA OF A SET OF HOOP

x : PITCH OF HOOP

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

(ka/cm?)

(kg/cm?)
(kg/cm2)

{cm)
{cm)
{cm)

{em)

(t)
Lt)
(tm)

(tm)

(tm)

Sty

{tm)

(t)
(o)

{t)

(%)

(cr)
{tm)

(tm)

(t)
()
(%)
{em2)
{em)

_4}!5
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§1 GENERAL

1.1 OUTLINE OF BUILDING
1) Name of building

CHLORINATION EQUIPMENT

2) Building dimensions

(1) Building area : 315 w2
(2) Total floor area : 315 m2
Ground floor area : 315 me
' (3)- Maximum building height : - 6.9 m.:-
(4) Building volume storey 2173.5 m°
(5) Number of story ' : 1
3) Weight of building
. éqperstructurej.. 421_95At |
Aé;gstructdré‘ - 456,81 L. C
Total weight 878.76 ©

4} General design conception
Design calculation to be analyzéd as rigid
frame with taken design rigidity of foundation

girder in to considenation.

Stressganélysis to be used by Electric computer

with stiffness matrix'method.

fg/f |




5) GENERAL DRAWING

CHLORINATION EQUIPMENT AREA
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1.2 APPLICABLE CODES AND STANDARDé

1) For design and allowable stress of structural materials

Reinforced concrete structure
AlJ : "Standards for calculaticon of reinforced

concrete structuresg"

Foundation
ATJ  "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 materials .
Concrete ; Comperessive strength of 28 days

Fe' = 210 kg/cm?

Reinforcement ;- Deformed reinforcement

ASTM AB1IS Grade 40

fy = 2,812 kg/cm?

2) Physical constants for structural materials

Modulus of elasticity

Concrete ' 210 t/cm?

Reinforcement ' 2100 t/cm?
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3) ALLOWABLE UNIT STRESS

i) Allowable Unit Stress of Concrete {kg/cm?2)

. o . _ .
stresses Permanent Stresses Tewporary Stresses
Coni;éss Shear |—_ :B?nd Compress | shear | Bond
Materials A B C
Normal Plain bar B 8.4112.6( 8.4 | Permanent{ Permanent
concrete |Deformed 70 7.0 Stresses| Stresses
Fo-210 | bar - 14.021.004.01 5% o 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 Reinforcing Bars (kg/cm?2)
Stresses Pemanent Stresses. _ Temporary Stresses
Tension Shear Tension . shear
Materials _ Compression | Reinforcement | Compression | Reinforcement
Deformed bar 1,870 1,870 2,812 2,812
ASTM. AB15 . ' . _

Grade 40
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1.4 LOAD COMBINATION

1} Load combination for steel and concrete structure

Long term 1oading

i) D.L+L.Ls+M.LaC.L

Short term loading

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

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

where ;
D.L ;  Dead load
L.L . Live load and over burden load
M;L ;' Machine load
C.L i  Crane operatioh load
C.D.L.- ; Crane dead load
W.L ; Wind load
S.L ;. Seismic load
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1.5 DESIGN LOAD f
DEAD LOAD ( 1) .
(B 5 & %) : ;
ROOM NAME | FIGURE MATERIALS WE‘.IGnT :
DR LOCATIOM {mm) i (THICKNES'S—'nm) (Lg/m2) '( g/m") '
- e e e e e e e e ;
CONCRETE .BLQC?S ..... (.30.) ........ 60 i
v 3 SAND e (30)........ €0 . :
ROOF  ERRRS SRR Ase AINSULATION (40%..... . 5. ?
| 120 ASPHALT Lo ' !
_/ - .. W/PROOFING ™~ (30% a0 ] ;
- CEILING CONCRETE SLAB _ ( _1.2.0.)1 ...... 288 i
CEILING . ... .. | 15 & E
. i A58 1480 |
S OO T [ PETSS i |
MORTAR ... (30, 60 o }
> Z Z—  CHI— | CONCRETE SLAB .(.l?eQ).l ............... { 1
lF.' // // 44 3 e TR ! ............... i g
FLOOR el — l.... 420 g !
_ R oo g !
M!\C}‘L[NE ROC)M .................................... !.........H..v.% g
................................... | R '
i ;
................................... II !
.................................................. i
..................................................

S C.B.. .. (0|0

MORTAR A J
CONCRETE | EXT (25) S0 i :
BLOCK i

WALL .-

2 4
i
{
|
|
i
PARAPET . - !
3




SKREET ~ 4-8 OF

DEAD LOAD ({2 )
(Bl o & ) : »
ROOKE MNAMD t FIGURL MATERIALS WEIGET | TOTAL
DR LOCATION {;am ) {THICKNESS-mm) Hkg/m2) [(kg/m2)
o e N I
CONCRETE .. .(150)] . 360
MORTAR . SSTPI O o
cowcreTe | - 0 M EXT (251 50
WALL e ANT (25))..... S0
150 L R H e 40 | |—460
_ Consoy o
2 5
s CONCRETE " (T80 Al
; . MORTAR o L
CONCRETE ¢ A L. EXT (25)) B0
WALL e WANT (25))..... %0
180 A R 5| — 53
ESL—_HS ................................................... |
—
CB L s0) 200
MORTAR e
CONCRETE - [gXg EXT ... (25) 0 .
BLOCK 1 WA o INT (29)). .50
WALL 4 3o 300
ISOJ] e
24 |
................................... foreeieeaen
e |
b e t
— !
—\) R aE SOV AR
- CONCRETE ... {200)]... .. 288 ..
ASPHALT . Lo
PARAPET EOD L M/PROOFING . (20X 4.
MORTAR ... (85)].......1 66....
................................... e |
s ] | 368....}-—370
IEOLL T e b |
i S
e, fooe,
................................. b
ST S el
.................................. Lo

i,
i .
R

o7
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SHEET 4-{0oF
CALCULATION OF THE WEIGHT OF COLUMN, GIRDER OR BEAM { ) ' - f
(. A, )@ HEDHEHHE ] ' '

FIGURE NAME FLOOR| SIZE (mm] W (E/m] S W RERARES
- B 1 D GCONG. :FINISH| {t/m) ., -
5 : ! : e ;
L couumy 500 : 500 | 060 | 0.20 1 0.80 !
T i _ i Cot _ C o o |
L GIRDER 350 : 600 0.50 © 0.50 | k
| 5| 350 © 700 | 0.59 % 0.59 | !
b o ' : S
. . : i i -
THICKNESS OF  [FOUNDA D : : i i
FINISHING | TION | 350 © 100 | 0.59 Loss L
t =25 mm (OROER RIS : o i 7
- 350 ¢ 900 | 0.75- 0.76 | ‘
UNIT WEIGHT OF | ! : = T ;
FINISHING - : . : ! :
= t/m3 : : 7 = :
¥ ™3 g am 300 ; 500 ! 0.36 | 0.36 | g
350 © 600 | 0.50 ¢ | 0,50 |
| o i'
-: L
: L {
: ! :
a : T | y
i g !
'r
?
| ;
: ; I i
| |
{ i
| { y
| . ;
] | i
| S ]
| i i
l - l :
NOTE: WAME —-= COLUMN, GIRDER, BEAM OR UNDERGROUND BEAM ‘
SPECIFIC GRAVITY OF REINFORCED CONGRETE IS 2.4 t/m3.

7oy

e,

C
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SHEET . 4-lloF
SEISMIC LOAD
(& & & ) - -
ITEM CALCULATION
‘ZONE FACTOR (Z) Z = 1.0
'STANDARD 5HEAR
COEFFICIENT {Co): Co = 0.1
GROUND CONDITION (Tc){, Te = Q.8
{ Hard Te. = 0.4 i _{
Medium “Tec = 0.8 i)
: | Soft Te = 0.8 i
DIRECTION X DIRECTION Y DIRECTION
_ . { ' { }
NATURAL. PERIOD
‘OF BUILDING = 0.136 = (0.136
{T)
Heigh h= m i Length of Span D= m | Length of Svan D= m
T=(0.01%¢ +0.02) 0l = 0.136 ] =036
d=0,05%nh/4/ D i e ) SuREUURUR OO ROV R SO U RO SO R UTUTO
E T:h/']o = =
CHARACTERI¢TICS OF
VIBRATION OF - Rt = 1.0 Rt = |.0
THE BUILDING. (Rt)
: T | - Rt T Rt
RE=Y ) = 0D =10
et e L Tc ). Tk NURTEIETUROUI Te do o T
RE51-0.27{T/Te-3) 72 |7 eVUREURROVRUUVOPURRUETON JUPUTPR NOUUURUTNN I e,
........................................... TG T RETC | e T
Rt=1.6%Tc/T = =
2*T/(1+3*T) | = 0.193 =0.193
SEISMIC. LOAD
FOR EACE FLOOR
{Qi) . . _ § o
B STORY [ Wi | e 11231 1Ci [03 |Ri Jaijai [ci loi
2. 1196.0210.57011,14510.115122.771198.0210.5701). 14510.115]22, 77
1 346.8311.0 1.0 fo.1 134.681346831.0 1.0 {0.{ {34.68
i ,
. 1
N i
| b
1 | |
1 ' : _ i !
: { ] | i i
NOTE - o ——= inlo OF THZ HREIGHT OF WRICH STRUCTURE IS STEEL
: ~ AGRINST THE BUILDING HEIGHT h
a i = Wi/n W
Ei = 1 4 {1// 5T ~ o 1)*¥2FT/(3 + 3%T)
Ci = ZERtTAi*Ce : '



§2 DESIGN OF SECONDARY MEMBER

2.1 DESIGN OF BEAM
B P Py
Wz
I '.L‘
W B B B
L5 . 5.° 4 59
uwh = 0.52' bt ws =
3‘1'1 637 5_3!
5.5 506

{ 4.50) (5‘73) (514)

(N5
b B3 B2 B3
L 5% 4 5% 4 59
W, = 0,52 1/“'\.2 wl =
210 420 350
3.4 219
(32%) (q04)- {382)

25/2
25/ 2
0dt Y. Pr= (20+0b)s1) wolx28 = 30 °
¢ - 53l
( Ho - ?04
a - 54
38/2
| 3¢/2
0.3 Y.
C = 350
( Mo =  5§4|
Q = 3‘62.

203
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Ea

A
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@E

25/2
‘ _/ 25/ 2
W B4 B4 B4 '
. j. S_b ﬂl_ o _|. 5_0 ]
W = D:?? Vm,z ) e - 0_5'0 'th
= 4‘:'
( Ho = 7.07
Q = 4 85
97T, 553 4kl : ’
4217 XS
(4.30)  (540) (438%)
7 P P
. s o . ,
NSINT 25/2
< _ e/
Wi By By ¥ . o
| 59 , 5° L 5.2 )
W= 077 Yr we= 050 Y. P= (80+2%05x3%20) /72 = 74 T
‘ C - 9‘3(9
( HO: ’ 16.57
5 62 ) 123 q3b g - 56k

to 41 q5s

(7537 @1 (865)




SHEET 4-tdor

DICISION OF BEAM SECTION ( }
Uh‘”03ULm1§Z%.I
. NUMBER | : B2 : B3 872
LOCATION E c : E  E i C P E i E I C I E | E i ¢ T E
b ®w D {cm) 30 x 50 ; 30 « 5p i Jo» 50 1 35 x 60
d (] (cm) 43 C308%) 1 43 (87837 . 43 (37.83) 1 53 (46.38)
bxd 2{em3) | © 55470 i 55470 : 55470 98315 S
M o(tm) 3.1 ¢ L 6,37 {53t ¢ : 2.0 2 T A G IT : 5.53
S Y i5.59 ¢ i 15,06 : P34 T q07
Q (t) | 4,50 5.78 5.1 ; . i 320 P 404 430: {5 401
=47 3~ D : o~ - : . a - Tl o B Tl
© Tﬁ(?iﬁzii 5.5 1,02 :43 9.57 1 912 F377 158k g5T] 282 a2
Pt (%) } '
i E : : i : : :
at {(cm2) | 4583 ; vqeb 755 | 248 L5 AT7 309 TL3E
P 794 AL 49k ¢ A R
/] (Cl‘ﬂ) ’O-q‘” ??é 7&7 .8_31
n
min at{cm2) :
Q/bj. E.VL 1 455 3.5% 3,33
Py (%) 0.2% | 020 0.20 0.29
STIRRUP _ 0 #3 @ 200 0 #3 @ 200 0 #3 a200 O #3 @200
MAIN BAR t5- 4b12-ub:5-#b15-1b:2- #b! iC-ubiz2- 4bi%-ab iz-4b:2-%b 3- Kb
L2-46 3- %612 wbiZ- #b 3~ b’ (24613 wbi2-4biz-H613 -4b 2-th
AT ; e A e S e R e
RE_BAR : N : . . : : l
ARRANGEMENT
: / f\_?!l\ I! I\ \gu\gr\i
, : : : : :
NOTATION: b,D ——— WIDTH, DEPTH OF BEAMN
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)
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/{bx¥X)
w,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 3.98| 5.74] 7.7410.3412.84; L ;8200 8150, $200; Bi56
at 3 [5.97 8.6111.61{15.21{19. 26 Pw | 30 0,2370.3160.4230.564|
{cm2) 4 [ 7.9811.4815.4820.2825.68 (%) 1.35 [0.2030.2700.3630.484
5 ]19.9514.35019.35025.3532.10; [ 40 ~ 0.23170.3180.429
6 [11,94017,.2223,2230.4238.52 : | 45 - __0.2100.2820.376
| | 7 113,9320,0927.09135,4944.94 i 50 -] - 9;2540 33@

pol

G’

e
-
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S SHEET 4-150F
—
DICISION oF EAM SEGTION ( )
: _fh‘%cﬂlﬁiﬁiﬁ‘ﬁ ) L
NUMBER __BS - B& s _ ‘
LOCATION | & { € : E | E : € °E E ! ¢ ' E | E C E |
b x-D {em) i 35 ¢ 60 35 = go !
1.4 (3] lem) | 53 . (46.98) | . 53  (46.38] |
bxd " 2.{cm3] i. 8315 o 48315 ; :
M (tm) U562 s iN.23 ;9,36 ; T i
‘ [ I .55 : ; ;
Q(ty - 1253 1977 § 8.6 : i | -
C=M/(bxA"2)| (72 67 i 42 | q52 ¢ q7 [
{kg/cm2) : : . : I
Pt (%) :
at  {cw2) 6_713_2 ;2‘)5 AT
. 120? BN :éll‘olf : : .
W {cm) 15 05 13,32 I
— L 8!
n
min at{cm2)
Q/bj. - g0z 1533
Pw (%) _02° joR°
| STIRRUP 0 #3 @ 200 0 #3 @ zoo -
| MAIN BAR Uj3- #63i3- wb:5-%b[5- 4613 - ik : :
7 WIS~ wbi3- #hi3- wbi4 gl B :
| ) SxHaxE aE )
RE-BAR e N
ARRANGEMENT 1l - | B
. /N : Li § L) B | | |
NOTATION;: b,D ——— WIDTH DEBTH OF BEAM -
: d —-- DISTANCE BETWEEN TENSILE RE-BAR AND COMPRESSION END
3 o-—= (7/8) &
U,L. ~—-— UPPER SIDE, LOWER SIDE
M,Q -—— BENDING MOMENT, SHEAR FORCE
Pt -—- TENSILE RE-BAR RATid = at/(bxd)
at —-~ SECTION. AREA OF TENSILE RE-BAR :
¢p - ~—— 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 Lﬂio DlQ | D22 | D25 | D29 | STIRRUF | b1o | D10 | D13 j D13
BAR | 2 13.98 5.74f 7.7410.1412.84; . . , @200, 8150, 8200, 150
at 3 j5.97' 8.61i11.61j15.2119.26 - Pw 30 D.237p;3160.423b.564
(cm2)| 4 | 7.9811.48(15.4820.2825,68 . {%) i 35 p.zosp.27oo.363p.4a£
: ' 5 1'9.95014.3519.3625,3532,10 [ 40 - 0.2370.3180.423
6- ]11.94{17.2223.2230.4238.52 i 45 -~ 0.2100.2820.376
I 7 13.9320.09127,09135.4944 .94 i 50 - 1 - 0.2540,339]



2.2 DESIGN OF SLAB

CALCULATION SHEET (SLAB) q-16
siex | 5 ]
DIRECTION SHORT { LONG
POSITION END "~ CENTER END CENTER
£ (m) 3.0 ' | 5.0
) |67 . _ 1,67
v @ 0. 080 | p.050 0.057 3 . 028
w (1/ ) 0.288 « 202 = ;49 RS
M (L) 0.3% | 0.22 0,25 ] 012
1 (cm) 12 12
d (ea) _ 9 &
at (cd) 9 22 1,40 (.79 0.86
F3.454 @ 200 #¥2@200 %3 ® Zo0 #3 @ 200
e |
REMARK
SIGN - S e
* DIRECTION ~ SHORT LONG
“POSITION END CENTER END CENTER
£ (m). 2.5 ' 6.0
2 24 24
N 0.084 | 0054 0057 } 0.02%
w (t/ nd) 0.36 1050 - p 8 ' 0.86
Y (t.m) 0,95 | o.29 0,31 | 0.1
U () I5 - 5
¢ (ca) 12 SR 1
at (ci) 2.4 138 | .6l 08
3 %4.@200 3 ®200(H3 ® 200 #3 ® 200
REINFORCED
CONCRETE
RENMARY

. s
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§3 DESIGN OF FOUNDATION

AXTAL LOAD
24 90 55.29 58,57 ‘24,03
~F Fz . k2 F
@w D G 3 'j Tttt
D PPEY 104, % 59.01 | 5259
: F F 3 E
@)— p— e 6 N
N 2 it 1.9 3558
Fe2 1 F4 3 Tz
B—— i \‘ )
2487 sp.40 58,02 23,44
' : T Fz Fz Fi
@—J : - - 3 ,
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DESIGN OF FOUNDATI!ON

b1

- OUTLINE OF FOUNDATION

CHECK OF BEARING PRESSURE

“{:’ ::4) Check of Pile Reaction
PR I _
P, = 2793 Ve ¢ 35 Ve
Py'= 9490 %ne
ol
2 Q' w
° W il DESIGN OF FOOTING
Factored Load Pile Réactiog
‘ Load case ZN LN Pl P1’
o g . L () | m | (/m) | (i/n)
- R L I D.L+ L.L 12490 | — | 27.33 | 24 %0
| | DL+ LL4H.L
b
rose ! DL+ L.L+S.L
|
Foundation weight D.L+ W.L
Nf= 205105 <105 4400 . 43¢ |
LOADING
—j Stress
- N omo® |y 0F -
B -
. D.L L 24. [ e -
/
L.L
S.Lx Reinforcement
S.Ly B = cm, d = cm, ] =1/8d = cm
#.Lx HF
— nec At = =
W.Ly ft-j
I
f
¢ = =
Stress at botiom of foundation fa- )
B 2499 + 243 - p733° 2
[ B
H = — b- |
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DESIGN OF FOUNDATION -z
QUTLINE OF FOUNDATION _ CHECK OF BEARING PRESSURE
RC - Pil (114 @ z00) e . .
o 4501 e #s @ z.oo Check of Pile Reaction N
| Pr= 39 /2 = 30% e < 35 Ve
500 ¥ 500 . _
Co— . Pr'= 58.59/2 = 293° Ve
o N o _
i O ) g —
= ) N PESIGN OF FOOTING
Wi
450 | 450 -
: L———»[——J Factored Load Pile Reaction
: I Load case Iy 38 I | PI’
ol 8 ' () (t,m) | (t/n) | (i/n)
T e 1 g .
8 ] D.L+ L.L 5859 | —- | 3% | 29.30
| | DL+ L.L+WL
o D.L+ L.L+S.L |
7 Foundation welight DL+ WL
Nf= 2041025 x5 x 13 = 532 :
LOADING | ]L| A5 5/, = 0,20
. Stress . . }‘ ) O~/'Z ' )
RO Bx (O | By (0 OF = 29,3
D.L 58 59 [ - .
; ) WF = 29.3° x 0.2 = 586 T
pYanl |
S.Lx ' Reiﬁforcement
S.Ly = J0 o, gd= %% om § =T/88 =48 cm
WLk MF o
- nec At = —————— = (51 2 §- b
W.Ly fi:j ' (aﬁ/s.ocx
0 $=a0%cm
. i ¢ = = 2‘3;0' o
Stress at boitom of foundation fa- j
N= 5351 +532 = 439 8
. : : T = - 580 KY 2o g0 K2
H= ENE b ]

. a/[
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DESIGN OF.FOUNDATION 3
OUTLIKE OF FOUNDATION |  CHECK OF BEARING PRESSURE N ‘
(%4 @ 200) - T ]
/ #C ® 200 Check of Pile Reactzofn |
P)-3 (1.8.08/ 3 = 3269 tyi"llle < 35 t/}’i.if.'
P- 5946 /3 - 29 82 Yo
DESIGN OF FOOTING
-
Factored Load { Pile Reaction
| l l Load case R 2h
o E] I I l : (1) (t m) (t/n) 1 (t/n)
oR ] b.L+ L.l q.4b | | s267 | 2932
| , DL+ L.L+R.L N | |
tase DL+ LL+SL 1 |
Foundation weight DL+ WL ! I |

Ni= 20« 154 20 230 = g 82 L
LOADING Il,}“a45..05/§ - .20
- ~——  Stiress o
RAD | B () | by (D) [ OF = 29827
S bl |y e - .
: ] “MF - 2982+ 02 = b b
LL ] _ o
S.Lx I } l Reinforcement °
S.Ly | ' D= 70 cw 0= 55 cm  § =1/86 = 48.' cn
K. Lx | HE . CSHAN = 1.
: ne¢ At = e ——— = 63 2
WLy l fto ] | 1o #5
L. : S ( T f4.-o cir})
C o
¢ - . 29'52 oo P= 350 /
Siress 2t boiiom of jouncziion ig - 2
K= 8146 + 88 = g3 08 - 6 4
i P e e L 4T };3/"3 Z 7o 1"-%"}
= — ‘ beoj

o

e

P
i
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L
DESIGN OF FOUNDATION e
OVTLINE OF FOUNDATION . | CHECK OF BEARING PRESSURE
Q4 - wd) Check of Pile Reaction
14 - 15
Po= n5% /4 = 2898 Yoo B Y
‘ T o] Pe ekt e s Bl Y
< : il DESIGN OF FOOTING
- O G) s
450 | 480 Factored Load. e :Pile Reaction
Load case Z?x‘_ oy | m PY'
o| 8 (1) {t,m) | (t/n) | (t/n)
D e 1]
m [=) . N
R ] D.L+ L.L 106,24 | ~—— | 2898 | o 5l
| D.L+ L. L+WL
AL DL+ LL+S.1
Foundation weight D.L+ W.L

Bf= 20195 <1 %53 = 989 °

_wamnb _ | lu~| 035 p5/, = .20

Siress

R | B () | By QF = 265! x2 = p3e2z *
1B D.L. |.106.9% [ :
H ) ' HF = 5302 w02 = |p b0 ¥
L.L
S.Lx _ Reinforcement °
sty | : b= 70 cm, ¢ = 55 em, ) =7/88 :48,! cim
K.Lx s 3 1 . | HF . |
: ' nec At = — =) 78 2 14~ #5
W.Ly : ' Cfte ) Q= 28.° c.fi)
. @ = = 52.4(i cme
Siress at bottom of foundaiion E fa- |
R= 106,04 + 989 = 93 o Q - '
| i) . Ci.. ”5 . . - 5.55 KgAh} < 7‘0 KaAE’Z
b= _— ; : b S

ol



§4. OUTPUT DATA(Design of Main Hembers)

v+ Super Bulld f 551 «x=» [CHLORINATION ECUIPHENT RREA)

M) AhTF-7LIst { INPUT LIST )

1) EREE
T ¥ CUEET WHARF THERMRL POWER PLENT PRDJECT
123 1 CHLORIHAT]ION EQUIPREINT RRER
53 1 158508, GE

Y ;v

BRBE XE® I Ao YEM 3 Any, aER TR,

¥ - ACH
*» s EERIRE [m) = e REERE {m) w2 e NASAR (M=o
R.F =1FL 1. S00 R.F =171 1, SROD 4 =3 7.520
1FL ~G. FL 4. 700 1FL -6.FL  5.150 3 -7 7.500

Z

-1 5. 000
SGLL G L RER2 Cogs 200 {m) :

Ny PESOERL (o}

BERCMAORERE  BETE (S03R)

CLE0S

1.2 2 rD-F-F

CERHTOR - BEAglil REOPRTLTREIRET S,
CRCMoQNERM. BORMAVKE (BM) 2, TORETATRETS.
- HEERQoOANRD 10 K .

- BHROURE (ARROSANHAN} I, BREOETE,

R.F IfFL G.FL

CAMERASTE 120 12,013.0

t.3 BatREpi
IsRLL

= Syptr Build f €851 == > ICHLORENATIGH SQUIFHINT FRER]

1.4 #REa
{} 229 -}
aegg [t/m)
e UEY RN i 4] Fe i< is {&=-42) - o8]
2 (R.F ) RC £ & 210 0.0 ‘7.0 2.40 2.20
1 [EFL ' RC € ik 210 .0 7.0 2.2 2.4
#y {C.FL) RC g # 710 0.0 7.0 Z.£0 2.0
2% E
et At L I S
Big) b1 iz BEEX  BEY X #Y Brx  HHY £X E§Y
2z [R.F } RC spro 3o 22 22 oI E03p 0 19
i {1FL ) RC £aI0  5p30 27 22 sbIp  S53¢ 10 10
zv (G, FL} RC s030 spE0 22 22 €30 £k 10 2
- < KK > < ER >
FESHE [rAd) ai E-3 €AE E-3 ¢4l
SUI0 sET0 1870 2812 2842
1.5% =
[l . .
I {EEHLER BEELD BOmE U EREL)
I il = i
T ) -2 00
1FL 100 1 100
B.FL [

(3} ERAUERT 7

ipEER (Z) ¢ 1.00

Fefi 1) 1.00
EEEFPOEREITENHOEE () - 1.00 EaLLMhER (EEEAR)
REECLEARRRENE {Ci-ain)

) REREABAGE C1 MERAS  (EEE#0N)
reo ERHE s

7 X#HMm Y5067
z 0. 115 G115
1 0. 100 0. 100

ameLEARR (—KRERY X7
Vi

R
B
c

7oAz

LRIOK SYSTEY

sYANPR[m]) e n
£.000
5. D00
5,000

422

16 PaLEs

5+4+23

IXI0N SYSTEX FEIZ1E PAGE- 5e4-78

[Ty
(- X~}

HaRftisTer 0.650 F
F. RROEERE: 0.50
—HEATER(T) : BBHERE

&)
HE

32t
S230
SD30

3

A

i,

st



*s» Supr Bulld/ S8) e = {CHLORIKATION ESUIPHMENT RRER)

1.6 BHEREH

' mwe (a)
) N& 8 5}
1 s EQ
7 s %
3 I S0
) B {a]

o Dx DBy
1 S0 So

5182 lal [kl
No BN @b REKE

1 00
2 15.0 100
WRD (a) )
Ro EDit 47 Pl P2 P3 P4
1 t S 200.0 210.0 195.0 100.0
2 1 s Q0.0 MO0 53.0 100.0

@) AR [a] [kfm)
No B [ 303 €3

1 30 S0
i z 32 £0

G ROAREL)  fnsd)
Ne ASTE 3-AVH o

i s20 £20 <50
2 - 820 70 e

*x & Super Build f SS) # % »

) i {a) AT -y oREE. BERLET. >

No  HRE HBFEM ko ANY p8se Kk RISy ihEhe
101 z ¥ v z30 1 1 2w 1
: 197 1 ¥ 1 302,00 3 3
B 103 2 ¥ 2 w0 2 2 o0 2
SN 102 : % 2 R0.0 2 z

AL

[CHLOSIHAT 0N EDUIFRSHT .ARER]

-3

"W

A 8o

Fkn

4-23

WKIDN SYSTEX 7512316  PIGE- 5-4-2%

LNION SYSEEN

751218
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vos Sweer Bulld/ 551 e [CHLORINATION EDLPRENT RRER) VSION STSTES 781HE  PGE- 5437 .

1.7 BREX RPEELED 6 ERRALRB ¢ AR S . EEHWEER VARG o« BAYoRE L v LERENERT.
<REM 2 R>
b

<iFL R 1 B>

1.03
o o B D~ 1. Duwrrm
1.0C 5. 0C
C [+}
1.0 1.0
H o ]
1.0 1.00
¥
1028 1.C5
i.GW
1.03 H
] o 1. 0WGL---p
1,00 Ny
& 3 2 1
. . - c e
}
saw Super Bus}d / SS1 v w {SHLCRINATLON EQUIPRENT AFER) (S10y $YSIEN  FE1DIE PAE- 5e4-ZE
<G FLE>
. 2. U
e £
i}
£
~
C
I
§
1 !
3 1
E " -
1 i
| 1
- 2.5L6 10325 2.03 1033 .06 1022 2.63
i 1 I
] 208 ! 2.05 H 2.06 1
I [P —— it e —————— e ———— =2
< 3 2 1

ors



)

S
Gont

v=w Super Butld/ 55) e [CHLORINATION EQJUIPHENT RRER) INEQK SYSFEY
L BREERUAEF - ¥
1) RAEEERE
Ro F47 RARADY BXSA-2 (BER) PIt), MItm).W(t/m).( } MIZER (n or Jt)
1 1 (&H)) 0.00 Pi= 33100 2, 500)
z IREL D] 500 Fis T. 6000 2.500)
3 L{xp]1) 100 Pl=  1.£00{ 2. %000
4 SRS} 1.00 ¥ 0.220
() RERFERX (LR)
Ne | #F  7lL-h FL-4 4 |3 s~ RBERENo-—-/
1 3 ) 101 303 13 4 1
2 1 1 102 162 1 P =
3 2 2 164 i0e 1 o 4
4 2 z 1 1 103 jDa 4
s 2 2 4 4 103 104 z
) RURTERR (42)
No X B XH XB oYM YR ERKe  FEFo ks FTEXe i3 TN
1 3 10z 1 z 1 1 - |
¥ 3 2 102 103 ' z 1 3 2 1
3 3 3 11 ez 2 E 1 1 2 1
& 3 3 stz 103 2 3 t L b 1
-1 3 3 a0 102 3 4 L 1 2 1
E 3 3 102 103 3 < 1 1 2 ]
7 t £ 102 103 1 z 1 2 z z
a 1 1 102 103 z 3 1 z 2 2
3 1 1 102 03 3 4 1 z 2z
]
=¥ Super Build / SS1 s = {CHLORIRATION SOUIPRENT ARER} US3CK SYSTEL
1.3 B - B
1) SEEE - mEHuss
1) Atx&H (RC - SRCEH)
LENEQTFAL T L-ARR :

SEARZHINEDIE, Jo o 0.00 #ET
CEARLHIORBEFL - AMBITBATSEE

i,
Zeby
PRI B2, AR RAEAST .50 REA

ZR-8 1OHEFE vRE SRECER(EE)CIIN BEEEREE2Y
3E -8 AOHNFE @\ (EX0) LHE.BR (82B) s30T,
LRESHAGE

: BOOERE, Hﬂsﬁfﬂﬁfboﬁfiﬁit b
o

BEE AL oFERA= O
E AGRE oD @GRe= 0.25
530> FRIHoRMY  BE. £E . 2RIZETS,
T mhes
LEAKCYSER i z#lin
LERDZLEEE B - ARERESATET S,
LEADER tE

(5} BepRols
No A o
1 1 3 161 102 1 4

n

-4 7b-a [

EOEERD .00 BETE,
NS LOWEENEIZZRT S
FF U ETR.
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TEIDIE PAGE-

- eniiinLoky,

5-4-83



wa e

Suvper Bulld 7 551 »# =

1,00 HERR
{1 BKEEERE
1y RAUES
1. HE X PER CARENERCRE
2 BREOQNGEEOMG, BOLTE.
(SRRERRY & lexd Lt o0 ) AP A HE
HERXr. ala) BA@o B 2 -1 -1
ZERTOARVEERR B -1 -t -3

LU BERRIenN)
3, HETEG. REED (L0, ), BL, MRESR - #IDEAMCHIRIUR
Xxm YEM

i REREREHOHRLE £ 100 1.00
5. BRERCHTS ERB{E-f): L0 1a0
- gk popsl ASTE. BER: L16 1.30
-RCBH
1. QU ORELE '
(= b1, - b 25 o202 ORE)
XAE:Qp=Ql+n- GEETE. EBLE p nI0
YEm: Qp=al+n- O E¥3, BELI: o 1.E0
-F23 R
XN QUeQota - O ETH, EBELE o 1.10
YEm: Go=Qora-Q8 kTS, BHl® e 1.20

7. B VAL RAASHEDREE, 75,
BERy (FE:Ehr AE:EIr)y: 050
HaOREERRES, BHENERELORG 0. S0RLBETE.
DETER AANBOARRAL T,
QU MESO QLQo AEEIR LT,
Mo OEEKE. ay EREHE
or AEHARMy HF T,

.8
b,
Lo,
(2 EBEONE

EEEORE o)
B XE@e-R-sYER ¥a =3

=
=
om

Supac Bulld ) 55) ==+

.

) B - 1 (RS- ER)

pnnERs () el (L) < =R OR, g x-sr OF, FRE
Xa i FiR ASSeT vy
1 z e 2 200
2 z 3 £ Pt
3 3 z z v
4 3 3 2 200
L3 5 4 2 00
& 3 2 2 100
7 c < 2 100
2 2 e 2 ido
€ =3 2 2 200
10 2 3 z z00
31 ) z rd 200
- - 32 2 & F4 o
13 z 2 z U
14 2 3 2 200
15 3 = T 200
15 3 2 2 00
17 kS 3 2 201
18 3 > z 00
: 3 3 z 200
20 3 r 2 200
21 £ £ z 3
22 € ] 4 209
2= ] 1) Z )
2c £ H 2 260
s z > F3 200
26 b1 3 2 200
7 ki z z 200
28 5 2 z 209
25 2 4 z 200

neRERH (F} (=] {2} < =m oow KR RRoER A L F4
Ne E3:3 =BY REE  HBEDX HELDY
1 [ 1 [ 4 3

{THLOR LHAT LON EQUIFHINT

[EHLDRIHATION EOMIPRENT REEA)

F %

~1

=1

cpEEts. (RC SRC)

re.vn oW, BER >
b E vrd
e 150 2

UK10% SYSTEX

TRIDX SYSTEN

o1
o
w
»
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TE1216  PAGE- 5-4.51
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TUe Swer Bulld/ES1 e [cHLORINATION ZoUTPHENT ARER) INI0N SYSIEN 751215 PAGE- 5-4-D)
Naanee
g s BEBERNG ~-v-s
Ne L A 2L-4 7v-4 ] ] b Y T
1 3 3 2 ] 101152 3 4 s
2 3 3 - 4 102 163 5 & 3
3 3 3 = T 109 15z £ 7 13
4 3 3 3 2 402 163 5 T 3
s 3 3 1 1 i1 102 3 2 B
£ 3 3 1 1 10z 103 5 4 3
-3 3 103 103 1 z ] 2 '
8 2 2 s 4 103 104 a 10 &
5 3 H z 3 103 104 11 17 11
10 z 2 1 1 103 104 e 10 5
T 11 z 2 103 100 1 4 Q 3 a
12 i 1 < 4 10t 107 15 16 17
13 1 1 4 4 102 163 18 1% 18
L1 1 1 4 4 103 104 17 14 i
15 1 1 2 3 101 102 20 21 22
16 1 1 H 3 102 303 23 2 25
17 1 1 2 3 103 104 -3 27 z8
18 .1 3 1 1 101 102 1 15 17
13 1 1 1 102 . 163 16 1= ie
20 i 1 1 : 103 102 17 18 15
21 3 1 101 104 : % 15 2] 13
72 3 3 2 2 FTN T ) 5 ? E)
23 3 3 101 103 2 ¢ 1 2 1
ANEEHEBER .
. : SEREREN -/
Ko L] B 2v-h PL-a 5] [ Y71 [
1 3 2 101 103 1 4 1 1
{,-L,) z 2 T 1091 104 1 4 1 i
" (6} B EESHiEs
NZL-LBE < = {ILHETL-LERLIT> BHENOSEH: ROERIITE, EOERUT.
XAm2b~4 A = YHEEPL-L 4 =
z = 2w
[ 2 = .
1] » H »
. . . e
}
* o Super-Build f 551 xxw [CHLORIMATIGH EQUIPHINT RRIA]) X108 SYSEEN
[2) #AHEHR ( ARRANGEMENT FOR CALCULATION )
. .
2.2 BAKER Epe [t)
" EHTIQ0 : ERABUSLENREK . B8E EEQanTITRICAETS
& L.l : gusg(3-xrH) IhE3IE T 1 BRERET. JRAMILEE
3 'E D.L : De2ak CFREgREsu) FETE 1 REEFET. ARNPHLIEEE, RELE - REE
A 7. :oL.Lo®D.L REGE. GRERE .
0% : RRSErAPRLRER HI : BATRELLEX AT -ZAVEAY
“
——ERBED ZQow-r
YR -XE R {9 T.L- 2RE EBE JRER ARUR GEER E- ) &h L3 15
a e 2 {”.F } 5.57 3,64 1.55 1.55 0,78 12.85 12.2¢
1 {:FL ) 0. G0 .00 2.82 264 35,53
v (G.FL) 8,22 3.3% 1.88 13,25 28.83
. A -3 2 (R.F ) 11,15 5.3 332 .53 D.7E .87 21,57
1 {iFL ) 0. 00 0.08 2.6¢ z.8¢ 24,61
sy (G.FL) iE. 44 522 380 0.75 1.8 28, 0% 52,70 .
a -z 2 (R.F ) 5,57 3. 48 c.e2 1.58 1,58 o.78
L (s} 2,375 3.00 348 o.E8 2.6z
sy (G, FL) 12,60 zg2 2.7% 3.80 :.pg
a -1 (7L ) 4,25 360 2.77 1,28 .88 13,11
) Fv {G.FL) &. 33 2.5 z.77 1,65 27,08
B -¢ 2 R F ) i1,14 5.9 3.1z 312 c. 35 23,08
1 {1FL ) 0.00 0. 09 o 2. 8% - _2.Bsf
=¥ {6.FL} 16, 82 5. 11 t.am 73.43
B -3 C2(F ) 2z.28 .20 .24 312 0. 7% 3236
1 (fFL } 0.00 0.06 2,82 2,82
*v (G.FL} a2, 89 7.%6 2.60 1.80 1,82 £1.12
2 -z L2 R.F. 51,14 .ga 1.36 3.1z 312 0.75 7484
‘1 s.u'L % : .50 £.17 4,14 2.64 i8. 25
3y {G.FL) 29.30 6. 78 278 7.60 1,83 g, 24
. 5 -1 1 (1L e.50 7 2.76 - 1.10 166 18,23 18,43
y TV fs.rd 12,76 4.63 2.8 1.BE £2.05 <0, 48
¢ -4 3R ) 11.14 e ge 52 3,012 0.75 23.05
1 QFL ) 0.60 0, 00 2ga 2.E¢
v (6.FL) 16 24 514 .85 2183
¢ - 2R F ) 2228 €080 €. 24 3.3 o ®.30 230
1 (IFe ) . G50 Z.64 2.8 45.9¢

$7¢
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» o Super Brild # 53] » v {CHLORIMATLON E0UIFHERT ARERY UNIGN SYSTEA 751216 PAGE 91435 v

. - =FH® LQomm=s
YR -X® R (M) T.L REE BER  SEEE ZRER BBX it & ‘HERD
7 {G.FL) 32,58 7,28 7,60 1,50 3.88 £1.332 S3. 868
[ 2 (RF ) 11,34 a,92 1.3% 312 3012 .76 24.44 £, &k
1 (1FL ) 8. 50 a7 x5z .64 1e,23 e
v {6.FL) %30 B. 78 2,55 760 1.EE PENGI 1. 65
c -1 L LIFL ) 8,50 4,17 .79 1. 1Q .58 16,43 18, 4
ay (8.FL) 12,7 4.€3 298 188 22,05 by
b -2 2T {R.F ) 5,57 .4 1. 56 1.56 0,76 12.89 12,85
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.DESIGN OF MAIN MEMBER

DESIGN OF GIRDER
{1) CONDITION OF CALCULATIQN
QD : X DIRECTION -~ QD=QL+n-QE
Y DIRECTION QD=QL+n-QE
(2} MATERIAL '

n=1.5
n=1.5

(CONCRETE) _ _
Fe DESIGN STANDARD STRENGTH OF CONCRETE
Lfc ALLOWABLE COMPRESSION STRESS AT
PERMANENT CONDITION
{ TRANSIENT CONDITION Lfc*2,0)
L.fs ALLOWABLE SHEAR STRESS AT

PERMANENT CONDITION

(TRANSIENT CONDITION Lfs*1.5)

{REINFORCING BAR)

rft
wit

-ALLOWABLE TENSILE STRESS

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

at DISTANCE BETWEEN TENSILE RE-RBAR
AND TENSION END

ML BENDING MOMENT AT VERTICAL FORCE
(NODAI, POINT) :

ME BENDING MOMENT AT HORIZONTAL FORCE
{MNODAL POINT)

ML~ DESIGN BENDING MOMENT AT
PERMANENT CONDITION

MS DESIGN BENDING MOMENT AT
TRANSIENT CONDITION

QL SHEAR FORCE AT VERTICAL FORCE

QF 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

QoD DESIGN SHEAR FORCE

£s*B* j PERMANENT CONDITION

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

Pw STIRRUP RATIQO =aw/(B*x)

aw ! SECTIOMN AREA OF A SET OF STIRRUP
x : PITCH OF STIRRUP

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

(kg/cm?)

(kg/cm?2)
(kg/cm2)

{cm)

{cm)

(cm)

(cm)
(xm)
(tm)
(tm):
(tm)

(it )

)

('t)

(%)
{cne)
{tm}
{t)
(t)
(%)
(cn?)

{(cm)

250

. ‘\:F""‘n\
i b

gt
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DESIGK OF COLUME
{1) CONDITION OF CALCULATIOR _
QD : X DIRECTION OD=Qiwn-QF n=i.s
Y DIRSCTION QD=QL+n*Qf n=1.5
(2) MATERIAL ' '
{CONCRETE)
Fe' : 'DESIGN STANDARD STRENGTH OF CONCRETE

Lfe @ ALLOWABLE COMPRESSION STRESS AT
PERMANENT -GONDITION-
{ TRANSIENT CONDITION : Lfe*2.0)

Lfe : ALLOWABLE SHEAR STRESS AT
PERMANENT CONDITION
{TRANSIENT CONDITION : Lfs*1.%)

(REINFORCING BAR)

rft : ALLOWABLE TENSILE STRESS
vit : ALLOWABLE TENSILE STRESS FOR HOOP
(3) EXPLARATION OF MARK
POINT : DESIGN POINT OF MEMBER
A ADOPTION POINT OF STRESS
Dx,Dy : DEPTH OF COLUMN
dt :  DISTANCE BETWEEN TENSTLE RE-BAR
ARND TENSION END
U :  ADITIONAL COEFFICIENT OF FORCE
FOR LONG COLUMN
N1, :  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 TRAnszruT-
MS  : DESIGN BENDING MOMENT AT
: . TRANSIENT CONDITION
QL : SH:AR 'FORCE AT VLRTICPL FORC-
QE . SHEARJFORCH AT HORIZONTAL FORCE
Qo - : SHEAR FORCE OF PERMANENT LOAD AT
SIMPLE SUPPORT .
Pt !  TENSILE RE<BAR RATIO ,
=at / {dx, y*ray,x) .
at : SECTION AREA OF TENSILE' Rf BAR -
Mo St YIEL D BFNDING HOMENT _
MHU ;0 TOTAL My OF GIRDER USE 'FOR
. -~ -CALCULATION QD GF COLUNN
o _ j:_'d/(M/(Q*(Dx dt))+1)
[~ S :"DESIGN SHEAR FORCP '
@z . ¢ “ALLOWABLE SHEAR FORCE AT
S - PERMANENT: CONDITION

P 5 HOGP RATIO waw/(Dx.ysx)
CUUL ! aw i SECTIONAREA. OF A SET OF HOOP
SRS PITCH OF HOOP

"(kg/cmg)

{xeg/cm?)

{(kg/cm?2)

{kg/cm?)
{kg/cn2)

{cm)
(cm)
(cm)

(cm)

{t)
(tm)

{tm)
{tm)

(t)

C (tm)

()

o).

( %)

:(cn?)fr

(tm)
{tm)

ey

I't).

._{ 9‘0 )

'(cme)
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