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§1 GENERAL
1.1 OUTLINE OF BUILDING
1) Name of building

BALDIA SUBSTATION

2) Building dimensions
{1) Building area
{2) Total floor area

Grduhd.floor area:

(3) Maximum building height
(4) Building volume storey

(5) Numberiof'story

3) Weight of building
Superstructure
Substructure

Tofal weight

4) General design conception

Désign_calCdlation to be analyzed as rigid'

frame with taken design rigidity of foundation

384.0 m?
384.0 m2
384.0 m<
11.05 m-
4243, 2 m3
2
650.1 b
164.37 ©
814.47 t

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
1) For design and allowable stress of structural materials
Reinforced concrete structure
AIJ : "Standards for calculation of reinforced
concrete structures”
‘Foundation
ALJ : "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/om?
Reinforcement ; befofméd-fé{ﬂfbrcement
ASTH §A615 ‘Grade 40

fy = 2,812 kg/cm2E
2) Ph&éiéai-coﬁstants for structural materials
Modﬁlus of elasticity

Concrete 210 t/cme

Reinforcement 2100 t/em?




3) ALLOWABLE UNIT STRESS

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

stresses Permanent Stresses : -Tém§0rafy13tresses ‘1
B Compress | Shear . Bond. Cor'-vess | shor | Bond
Materials A B q‘ﬂ
Normal Plain bar 8.4112.6{ 8.4 | Permanent | Permanent
concrete |Deformed 70 7.0 : . Stresses}. Stresses
| o210 | bar | 14.421.0p4.04 S\ 6 | Tx 1.5
* Remarks A ; Top bar of flexural members
B Bar, except "Item A", of flexural members
C : Anchors and 1ab splices

ii) Allowable Unit Stress of Reinforcing Bars (kg/cm?2)

Stresses Permanent Stresses Temporary Stresses

Tension Shear

Tension shear
Compression | Reinforcement

Materials ‘Compression | Reinforcement

Deformed bar 1,870 1,870 2,812 2,812
ASTM A615
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+W.L

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

D.L ;. Dead load

L.L | ;  Live load and over burdén'load
M. L ;  Machine load

C.L o Crane operétion load

¢c.b.L Chane dead load

W.L ;  Wind load

S.L i Seismic ioéd
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DEZAD LOAD (1§ ) .
[[E £ & 1| . 5 R ‘ :
ROOM NAME i FIGURE ; MATERIALS  WEIGHT ; TOTAL
DR LOCATION {mm) i ITHICKNESS-mm) . (Lgln2)'(kg/m9)
' L CONCRATE..BLQQK......(EQ)J ..... 60...... i
g ISAND.L (30)1....60 ...
] : Lz | INSULATION. ... '..(4.0).. ....... 5.
ROOF | 4. JASPHALT.. ... SUPUTT i
| MW/PROOEING. ... {20)h.....30. 4
PRESTRESSED ................. Loeiiesiaaines i
...QQN.C}RE..TE..S.-»A%...(?.O).E....216. ...... |-
CRILIMNG....... RN w15
! L 386 1 —= 390
................................... feeenereninranadd
................................... Lereoreennennnd
................................... L]
................................... |[
................................... Lo
................................... e e
.................................................. ;
.................................................. |
b 25080025 i
C.B T (180)| 7 200
CONCRETE | PS4y - EXT ] (29)1......50 .
mock | ol o ) |
WALL  f IR 300 .
{ 3
.................................................. ]
i
CONGRETE """ "(200)| " 268 "
AT P
PARAFET . W/PROOFING (20y
' MORTAR " (EBY T EE
g — 370
I""'
b j
R IO b ;
b B eeeeeennins i
L b i
; .................................................. !

P/



SHEET 7-1 OF

CALCULATION OF THE WEIGHT OF COLUMN, GIRDER OR BEAM {( )

IR, KRB ﬂé&iﬁiﬁ)é}ﬂiétiﬁ 1 - : L . L

FIGURE | NAME FLOORL SIZE (mm) 5 W (t7m] T 3w REVARRG,
i | : ' ’

B : D i CONC. ' FINISH i {t/m)

oo 400 s 1 oom i ooaz ¢ 08y

LD
086

] ~ JGROERE b oum o | o0s o

R T B S RY

B . - ': B N
= CIFONDA L F — _
b irioN W g0 | 0%8
THICKNESS OF fﬂRDER : :
FINISHING @ ' ;. . S Lo
o E= B dgEam | f g0 o e | oosg
UNIT WEIGHT OF _ S
FINISHING =~ ' : L E : :
w o= 20t/m3 o R . L

058

058

f

JRPRSN FRERURETNY PRI FRSEI ST Rpe I PR

"._.:J.‘...,_..T_...".'.. . :

O T R A S
; P 4 : oo

NOTE; NAME ——— COLUWMN, GIRDER, BEAN OR UNDERGROUND BEAM
|~ SPECIFIC GRAVITY OF REINFORCED CONGRETE IS 2.4 t/m3.
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" SEISMIC LOAD .

SHEET /-9 oF

AAE

L1 e Z'Rt*ﬁ

i*Cc

[(WEEE) e .
.. ITEM CALCULATION
ZONE FACTOR (Z} TZ o= 1,0
STANDARD SHEAR :
COEFFICIENT (Co) Co = 0.3
GROUND CONDITION (Tc)j Tc =06
" Rard Tec = D. & i
Medium “Tc = 0.6 iv] -
N Soft : Te = 0.8 |] .
DIRECTION X DIRECTION N Y DIRECTION
- ’ ( i 3t . Ty
RATURAL PERIOD. i _ -
or BUILDING »r = 0773 ] T uuHJ
{T)
‘1 Heigh h= ilis . Length of Span D= m Length of Sopan D-=._ n
1. I=(0.01%¢ +0.0. O2)%hl = 0228 A=A —cer
'.Irﬂnpéfbfsinpnﬂnuh e O UUU TR SRNIRNUURNTUURY KU OUUR SRR R NUURUNC USRI
T=h/70 i = =
CHARACTERISTICS OF
VIBRATION DOF Rt = | Rt =i0
THEE BUILDING (Rt) e o R
. ' i T . Rt T | Rt
R e feree b = =R T T
UL SOUCTRUUROURIT RO TR B & SN S-S FOURRRIRURRUTRTY T s
.!QEAHPHE:JEZEF:AJ“2“".”"” ............... e OTIESSSUUUURORUURUOUUETY IRPVURESE ASUUREINE 1Y
. SUTURRRUURRRRIIL 2ot %3 TSl IR NIRRTt R T T e T
Ri=1.6Fc/T ' - - -
2*T/{143°T) | = =
SEISMIC LOAD 3
FOR EACH FLOOR '
{Qi} : : -
' STORY Wi fgilai Tci Qi Wi | g3t ai [ci Q3
7F 368.02 § 0.610- & LITB | 0167 | 4307 J 3682 1 0610. 1118 | 0417 | 4307
I F 603.48 ¢ 1000 -} 1000 § 000 | 6031 {60308 § o0p 1 1000 3 oI | 6031
|
1
_ i |
. . .o ‘ '
NOT:: S me- RATIO OF TEE hEIGHT oF WHICH STRUCTURE 1S STEEL
- : AGAINST IEE BUILDING HI:IGHT h
¢ i= Hi!}_‘f I ) W
£ =) llfJ"E“? - a 1)‘2‘T/(1 + 3’T)
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SHEET J-jdoF
DICISION OF BEAM SECTION { |}
(A2 o B ) -

NUMBER - B ) _ - i
LOCATION : = - € - E . E c E E c E E C E__|
b x D (ecm) | v x 40 . ' ;

d {jl (cm) | I eI ) i
brd 2 (cm3) i _ 228240 i .

M (tm) A : ; :

. ‘L[ .2 H : : . . : :

Q (t) - | 2%: ; ; z : L T :

C=M/{bxd"2); ¢ ; : i : : i : :
tkg/cm2) Load i ! - i
Pt (%) é : I E i
i v M N : ,
at (cm2) K : 5 : : :
9.2 i : : : : :
¥ (em) %7 : |
n i 2-44 . ' H
#- %4 ) 1
min at({cm?2)
Q/bj. . @02 < 20
Pw (%) | . &2 . |
| STIRRUP | A3 - @50 i ) |
MAIN BAR ) 3-#8: »-#8 ] : i { :
T} 7- 461 w-HE : ; : : i : : ; :

. ALY ?r”ﬁ : : ;'"_73:::1! Hl
RE-BAR A It 1l
ARRANGEMENT : gl : : : : P : L

] [l ] - L |
NOTATION: b,D ——— WIDTE, DEPTH OF BEAM _
d —~- DISTANCE BETWEEN TENSILE RE-BAR AND COMPRESSION END
j ——~ (7/8) = @
‘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 STIRRUP (cm2), PITCH OF
STIRRU?P {cm)
MAIN | D16 | D19 | D22 | D25 1 D29 | STIRRUP j D10 | Di0 ; D13 | D13
BAR 2 {3.98 5.74] 7.7410.1412.84 . €200 8150 €200 8150
at 3 | 5.97 8.6111.61,15.21}19. 286 Pw 30 0.2370.3160.4230.5564
{cm2) 4 § 7.9611.4815.4820.28256.68; (% 35 06.2030.2700.3630,484
5 | 9.95[14.3519.35125.3532.10; P40 | ~ 0.2370.3180.423
6 111.94017.2202.2250.4286.52, . 45 | - 10.2100.2820.376
! 7 13.93120.0927.0935.4944.94; 50 | - : - 0.2540.339
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DESIGN OF FOUNDATION

T

OUTLINE OF ROUKDATION

| cHECK oF REARING PRESSURE
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DESIGN Or- 'FOOTINu '

Factored Load : | File keactlion

Load case S| Th] M | Py

(| Lw | (/) | (t/m)
B.L+ .L.L : ,,23 l 26 } - l
DL+ LL+RL l [
DL+ LLSL | e e | |
DL+ KL | | |

s

R g
—_ P,
Jeo]
N ¥ H T
1y )
! 200 |
i 1
" Foundation weight
Wiz 20022 v 24 w307 2472
LOADING -
RG] B (] By
E . D.L fz;‘f ' A7
L.L
S.LX' 37.-"‘9 ! .
S.Ly B & g 1
KLy |
W. Ly ] .

Siress at bottom c-f foungziion

K= 7?-’»’;‘2//2 ¥a23 A/ - IRI8 42T /w?

rh— {"f

‘-'ﬂ,r :_,.,3;

—

L hel s

Stress

rDF

It

I

‘keinforcement *

P seprx

o] r,); =R

2293 x ﬂ’.?—qé‘)x/z » 2oz past it

8D e f2208)¢f v ot = 2V TR

= 4{/;;2;: ool
/}&xna.f% I=,_a;d

D= 4 cn, g = e cm ) =1/B6 = «Uem
HF :
- 20/ :
nec At = = = 88/ )
R ft . j I T %.4 J. e 5{;‘
é <7 rr-HE
. |20
P
; a ] : . :
o
- - L
PE b TS A 20
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DESIGK OF FOOTING

‘S a2
¥y i
] 3
L‘_l
500
§ 3 | ! |
K
§ i )
2200 [
—"
Foundation weight
Hfz POXZL N 20 ¥ 20 A2
 LOADING
i B ()| B (1) | By ()
1 E . DL M_o) o
oL
S.Lx ¢A2/5'
S.Ly 2 X8 &5
k.Lx
K.ly

H="22"

Stress at boitom of foundztion

4){}_’,‘2.

Bes BP0 9278 AL B 4’5:‘2412:/9#5

Factored lLoad Pile keaction
Load case b '.EH Pl Pl
(1 (t,w | (t/n) | (t/n)
DL+ LL ot | az |
DL+ LL+HL - 1
— 7 P7]
CDhL+ L.L4SL 83, prea
DL+ K.L
. el o2 = o.o]}_ )
__ L 2 trE xo0y ::/ng
:’—— £ o4
Ve | a e x e o
- Stress /")l =i

uFrx /glg A’/);)
|: HE & 2.2 xpax2

Reinforcement *

-aﬁ)rz o lOw A

.qg_);/'; xaf = ¥

D= & cx, 67 42 ca, 5 =1/80 = 2 il
| YF o
g )
nec At « . ST epit Sy R
) t- ) J 1P My
-0 — - g
v prid . . : !
o T
0
_ PEC .
T T 3;0!}9’.2( ,6 <ae
be ] o
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CHECK OF BRARING PRESSURE
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§4. OUTPUT DATA(Design of Main Members) c0
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5.

DESIGN OF MAIN MEMBER

DESIGN OF GIRDER
(1) CONDITION. OF CALCULATION

© QD : X DIRECTION QD=QL+n-QE .  n=1.5
- Y DIRECTION QD=QL+n-QE n=1.5
(2}-MATERIAL '
(CONCRETE) _
Fe DESTGN STANDARD STRENGTH OF GONCRETE
Lfc ALLOWABLE COMPRESSION STRESS AT
PERMANENT CONDITION
( TRANSIENT CONDITION : Lfc*2.0)
Lfs ALLOWABLE SHEAR' STRESS AT

PERMANENT CONDITION

(TRANSTENT CONDITION : LFfs*1.5)

(REINFORCING BAR)

rftc
wft

ALLOWABLE TENSILE STRESS
ALLOWABLE TENSILE STRESS FOR STIRRUP

(3) EXPLANATION OF MARK

POINT
AN

B*D

dt

ML
ME
ML~
uS
-QL
QE
- Qo

?'at

_ﬁ-fS.*B*\]' are

"fJPQ:-

DESIGN POINT OF MEMBER
ADOPTTON POINT OF STRESS
WIDTH,DEPTH OF GIRDER

DISTANCE BETWEEN TENSILE RE-BAR
AND TENSION END

BENDING MOMENT AT VEPTICAL FORCE
{ NODAL POINT)

BENDING MOMENT AT HORIZONTAL FORCE
(NODAL POINT) '

~DESIGN BENDING MOMENT. AT

_ PERMANENT 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-BAR RETIO ;at/B*(D- dt)

: _SECTION AREA OF TENSILE RE-BAR.

]YIELD BENDING MOMENT

“DESIGN SHEAR FORCE _
PERMANENT CONDiTioN
4/(M/(Q*(D dt))+1)

- STIRRUP RATIO - ~aw/(B*x)

aw SECTION AREA OF A SET OF STIRRUP-
x ;_PITCH,OF STIRRUP . '

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

{kg/em?2)

{kg/cm2)
(kg/cm2)

{cm)
(cm)
(cm)

{cm)
(tm)
{tm)

{tm)

“(tm)

{it)
(t)

(t)

(%)
e

{tm)
(t)
(t)

(%)
(en?)

(cm)
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DESIGN OF COLLMI

(1) CONDITION OF CALCULATION

QL X DIRFCTION CD=0L+n- 0L n=
¥ DIRECTION Qb= QL+n* 0O n=l.5

[
n

{2) MATuPlAL

(3)

(CONCRETE)
Fe  :  DESIGN STANDARD STRENGTH OF CONCRETE

Lfc @ ALLOVWABLE COMDRESSIOR STRESS AT
PERMANENT CONDITION
{ITRANSTENT CONDITION : Lfc*2.0)

Lfs : ALLOWABLE SHEAR STRESS AT
PERMANENT CONDITION
{TRANSIENT COMDITION : Lfs®1.%

{ REINFORCING BAR)

rft : ALLOWABLE TENSILE STRESS
wft : ALLOWABLE TENSILE STRESS FOR HOOF
EXPLARATION OF MARK
POINT : DESIGN POINT OF MEMBER
Al : 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 HGRIZONTAL, FORCE
(IODAL POTIRT)
ML’ : DESIGN BENDING MOMENT AT
PERMANENT * GORDITION
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§1 GENERAL .
1.1 "OUTLINE OF BUILDING
1) Name of building

Ho GAS GENERATOR ROOM

"2) Building dihensions‘

(1) Building area = : 45.0 'm?

(2) Total floor area - - : 45.0 m?

. Gréupd_flobr;areé o ; } : : ;.45;O;m2

(3) Maximum building height 5.35 m
(4) - Building volume storey, :- -  240. 75 m3

(5} Number of stovry o : 1
'3) Weight of building 63.72 t
SupérstfudtUPé‘ Sy 39.77 ¢

Substructure IR 103.49 t

Total weight

4} General design conception
 Design calculation to be'anaiyzed és-rigid
frame_with taken‘dgsign,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

1) For design and allowable stress of structural materials

Reinforced concrete structure .
AIJ : "Standards for calculation of reinforced

concrete structures”

Foundation
AIJ ; “Standards for stfuctufal design of building

foundation*

* ATJ : 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

F¢ = 210 kg/cm?

Reinforcement ; Deformed 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/cm2




()

3) ALLOWABLE UNIT STRESS®
i} Allowable Unit Stress of Concrete (kg/cm?)
stresses Permanent Stresses T&-.mporar*jir Stresses
- | Compress | Shear . Bond Compress | shear { Bond
Materials A B c
Normal !Plain bar o 8.4]12.6| 8.4] Permanent | Permanent
concrete |Deformed 70 7.0 Stresses) Stresses’
Fc-210 | bar 14.921.004.00 x50 ) x1.5
*  Remarks . A ; Top bar of flexural m{—:mbersE :
B ! Bar, excépt "Item: A" . of flexural membe rs
C Anchors and lap splices

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

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 . :

e



331) Allowable Unit Stress of Steel {kg/gﬁz):

. : For General Structures For Welded Structures,
Type of Steel : —f s
55 41 SM 41
Thickness net more than :
S IR, 2.4 2.4
40 mm  © t £ 40 mm, :
Thickness more- than
S 2.2 2.2
40 mm t > 40 mm

+

iv ) Allowable Sﬁfength éer Medium Bolts :1Beafing Type)

Medium Boltéf

{(Unfinished Bolts)

Appli- : . | Bolt Dia. of } Bolt - Pegﬁanentfﬁzfength Temporar
pE.l Materials| Nominal jBolt Hole | Gross : ea?Alug__my ] P : Y
catron Dia. : Area [Single @ |{Double | Tension|:. Strength
_{mm) (em2) | shear | shear | .(t) | . (t) . |
$541 M1z 12.5 1.13 1.02 | 2.03 1.36
M16 16.5 .2.01 1.81 3.62 C2.81 '}
M20 20.5 3.14 2,83 5.65 3.77 | Permanent
¥22 22.5 - 13.80 | 3.42 | 6.8a 4.56 | Strength
M24 24.5 4.52 4.07 | 8.14 5.42 x 1.5
: U DA M SN S

"h«?’k\\

-

i

2
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8-5
v) Allowable Strength per High Strength Bdlt {(Friction Type)
High Strength Bolts - '
_ polt Dia. of = |Bolt Bolt Fermanent_Strength
Appli~-{Materials | Nominal | Bolt Hole |Effective }Allowable ghear (t) Tengorary
cation Dia aren Ts'ir“z;; . “Isingle | Double |Tension {oCreIth
. {mm) . Friction | Frictienl. (t) (£}
- LJFlor M 16 2 17.5 1.52 10.3 "} 3.02 6.03 6.23
M 20 2.5 .2.38 6.1 | 4.71 9.42 9.73
M 22 "~ 23.5 2. 2.95 20.0 | 5.70 (11.40 | 11.80 |Permanent
M 24 . 25.5% © 3.42 23.1 6:78 13.60 14.00 iStrength
R T AR D g x 1.5
F11T | M 16 - 17.5 1.52 { 10.9 3.22 | 6.43 6.63
M 20 21.5 2.38 7.0 | 5.02 }{10.00°| 10.40
M 22 23.5 2.95 | 21.1 6.08 |12.20 | 12.50
M 24 ~25.5 3.42 24,4 1 ?,23 14.50 14.90
vi)} Allowable Unit Stresses in Welded Joints (t/cm2)
Appli- | Stresses Welding Permanent Stresses . Temédrary
cation | Positions : - cxoove Weld Fillet Stresses
Materials __|Tension:/Compress Bending| Shear |Weld
s$ 41 (1) 1.60 1.60 | 1.60 0.92 | 0.82} Permanent
s a1 () | 1.4a { 1.44 | 1.44. |.0.83 | 0.83 Stieisgs

(1) * Flat or horizontal

{2) oOverhead or verfical
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1.4 LOAD COMBINATION

1) Load combination for steel and concrete structure

‘Long term loading

©3)  D.L+L.LsM.LsC.L

‘Short term loading

i) D.L4+L.L+M.L+C.D4W.L

ii) D.L4L.L+M.L+C.D+S.L

where;

DL

L.L .

Dead load

Liﬁ@ load and over burden load
Machine load

Crang_operation load
Crane.dead load

Wind load

Seismic loadi

J>ﬂ9ﬁ w_ ,,‘”W““"m“n”“.w. 

e Y

pa—



_W
)

é

RGE

1.5 DESIGN LOAD (HREHFEHE)

DEAD LOAD { )}
([F &= & 5 )

ROOM NAME |
bR LOCATION

FIGURE
(mm)

MATERIALS
(TﬁI KNESS—~mnm)

TRETGHT
Hkg/m2)

TTOTAL

(kg/m2)

1iF
FLOOR

—F=30

300

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

780,

900 CoAGL S, :

| = PURLIN oo, A2 :
ROOF | E‘”Ex“‘“lliiﬁfis SUB BEAM. & BRACING.....;.....10.

1 EQUIPMENT ... ... B :

[ \‘,\ .................. e ieuaans I__.._—.-.........m-.-.' ‘

CLotzg s L. A2, i 45

Y foveeenn, i i
l ! i :
bbéﬂﬁﬂfﬁﬂﬁﬂffiﬁﬁfﬂﬁdffﬁ

. 40 |CONCRETE SLAR....(200). 480 | %

- 1F 7 // T k_w;_?_4 . S

FLOOR 2001 {....540. .. j—>540. |

/A e e e . P |

................................. TERR i

b ereeeenmieeeesannaaraneraann e | i

................................. ]

BREAR (30).....60...... i

CONCRETE .SLAB...... (300);....720 '

CONCRETE
WALL

200

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

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

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




E-x R
WIND LOAD
1)} Velogcity Pressure
0~ 10m 150 kg/m2
10m ~ 45In'
15,500
180 kg/m?
| 10.000 (3
;T -
130 kg/me
N\ S A
2) wWingd Coellicient
0.8
’ (
0.9 0.3
> = —=



{69

00S L

toooe? 00sv

4000 4200
6 000
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SHEET &-1] OF

SEISMIC LOAD
(80 = & 2 1. R
T ITEM CALCUGLATION
ZONE FACTOR (Z) - Z = 1.0
STANDARD. SHEAR
COEFFICIENT {Co) Co = 0.15
[ GROUND CONDITION (T¢)] ° : . Tc = 0.6
i Kard ' Te = 0.4 T
: : - i Medium : Tc = 0.6 ]
Yy o . - [ Soft ' . Tec = 0.8 i1 .
S DIRECTION . X DIRECTION - Y DIRCCTION
L { : )i : )
NATURAL PERIOD ' _ -
OF BUILDING .= T = 0107 T =007
(7Y 5 ‘ ;
Heigh h=5%3% m Length of Span D= m | Length of Span D= m.
TI=(0.01%¢ +0.02)*n = 0007 ol =00
I=0.05*h/4 /7D 1 S UUR SRUD TSRO RSURRRSURY . e s
T=h/70 = ' = o
CHARACTERISTICS OF - o
VIBRATION OF Rt = 1.0, : Rt = LG _
THE BUILDING (Rt) ' - o '
: T ‘ [T Rt i T i Rt
REEL i TR =] [ HRUURU S e, L=.30
e e ) Te dom e SUPRURRR I TEoforTo o T
.Rtn%uPHQfJEZ?EUAJHE ............ TR nOUUURUUUUVSNENORURICEY URUTREE RSN Lo
........................................... L e e ?*TCI—i"
Rt=1.6*Tc/T | i = i [ =
{i} © o TURFT/(143*T) | =pasz ' i =0a82
SEISMIC LOAD : ReoF oP45 » 66 x 1.5, 2203°¢
FOR EACH FLOOR A 05Tef(ef L"}an‘i"/zt?"n‘-"’/zj~321‘1"
Qi) o ' _3-3422 :
‘ [ STORY 1Wi | ¢ i1Ai [Ci :Qi I1Wi | g iiai {Ci Qi
NE 34221 10 1 1.0 1 0.1 . 342 | 34 22 P10 110 Y
il 1 L { ! '
i : i :
. i
| { i i
— ; R ; e i :
P ' Lo o e : i i
2 £ { i
NOTE : o - RATIO oF THE dEIGdT OF "WEICH STRUCTURE 1S STEEL ]
A "AGAINST THE BUIRDING HEIGHT h- : , -
: . ¢ I = Wi/L W :
%'-. Al o= 3+ (17 a1~a1)*2*T/(14-3"")
?% : Ci = Z*Rt*Ai*Co  °



§2 DESIGN OF SECONDARY MEMBER (TR#FHM s ) E-12

SHEET oF
NOTE: ¢ b/fb <. 1.0
v /fs < 1.0
2.1 DECISION OF BEAN MEMBER {(Y—LOBE) & /L < 1/300
2 hEs r MmeEs) o _ '
LOCA- 'LOAD i RA | RB | RC Mmax.. MEMBER nG.P T La
TION CONDITYION (t) _i(e) Ht) Htm). (Zz,As,fb,fs). | fbo !l fs { L |
iastemretid [-125x65.¢2xge | ob2l,073], 2861
B1 | & 043 1048 o2 e 478 pemgst [Tl e
W= 02755 25/2 % 006 Y, fo= {248 fg= 09 0.85 [ p0f Vas1
[ ; ;
j t
|
S N SN B IO e ¥
j i ) I
* : L
] i [
I na
[
i i N OSSN A Foeeeans i
- | i i i i i
i H ! ' ] i
i ! . . '|
- i URURTRSY SRR A A i
| | ] |
--}
NOTATION  RA,RB,RC --= SUFPPORT REACT;ON oF LEFT CENTER AND RIGHT END
Mmax --- MAXIMUM BENDING MOMENT (tm) o (t}y
Z,As —-—— SECTION COEFFICIENT,AREA FOR SPLPR {cﬂo cm2) '
fb,fs —~-- RLLOWABLE STRESS FOR BENDING AND SEEAR (t/cm2)
¢ b,t =—-— STRESS OF BENDING AND SHEAR (t/cm2)
5 --—- DEFLECTION (cm)
L --- SPAN LENGTE (cm).

o~
o

o

s



2.2 DESIGN OF SLAB

(SLAB)

CALCULATION SHEET T 8-13
SIGN - S, ;
DIRECTION SHORT LONG
POSITION END CENTER END CENTER
£ (m) 4.50 6.9¢.
i 2 |.33 _ .33
o g.07! 0.043 G.056 1 0.028
w (t/ ) 048 + 05 = |04 1,04
B (t.m) .50 0.1 118 0.54
t (em): 20 20
d (cm) 17 _ 16
at () 5,04 3.96 42! 2.1
- ¥3, §4 @ 150 #3.74e ko [#3 @50 #3 @150
REINRORCED ‘ '
CONCRETE
£ 002 (:jj EZ)'(“ 50, 450,450
= 5.6l
REMARK
SIGN Sz
DIRECTION SHORT - LONG
POSITIOK ERD ~ CENTER END CENTER
£ (m) 3 00 ' -4.00
A }. 33 E.BB
o 007! ] 0.043 . 0.056 ] ' p.028
& (t/ =) 0,72 + o056 = |28 1.28
i (t.m) 0.82 | 0.50 0.5%. | 0.32
1t (em) 30 30 '
" d (ca) 27 zb
at {cd) 1,74 j. 006 1,43 0.70
#®5 @ oD #5 & 200 #4 @ zov ¥4 @ zoo
RETNRORCED S
CONCRETE
Cors (28T )elir e+ ey
- = 983 |
- REHARK |




§3 DESIGN OF FOUNDATION GIRDER -

"3.1 pEsieN oF  FOUNDATION  &IRDER
P '

Fa\ Wz | g
. e e U\le j 4"5/2,

£.° L

wy = 0?3 t/mz Wy 0‘53, 5_0 + 2"4.-”?‘35"_ 07 .

¥ (094 0°%) x 45/7

P osot

Faz

& ~ ] 7

wo= 098 Yo we s 0555504 24x 05 r0T

. j W, 1 3.;/2
Q w2 22/z

Wy = /.23 T/-..‘ Wz = 0.98 7;-&

Wy T 0_5'3,. 20+ 74« 0‘3’51'0_7 = 375 VM

= 382

- 349

:"‘7,,_

Yo

g~ 14

o7

—

Ry
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8- 15

Fau : o
Ci = 1880 Ce = 212%
( Mo 3028
NGy o= .27 Qe+ 18295
18.8° 2124
3027
2| 1 cw89%)
Crup = 5.73 /T /5.07
| T 12.56 fe = 23,14
IR SRR B S X
Faz
C = 3.21'
( Ho = 12.55
a = 0,33
3.21. S‘ZI
(1.33)] b (0.33)
CENO = 5?’ a’( = &35
CCEJ‘-'TEI;Q ‘ = ;?'03 a‘t = 12.78
a8y e 3

Th

-5 - T
~ b #7

2-43 @ /oo
-~ s-a7
S e
z2- %3 @ 290




*:§4 DESIGN OF FOUNDATION

{

4.1 LoADING

2- B

FLOOR
FlLooR

WALL

Rook

PATA

)

FOR  DESIGN oF  FOUNDATION

(113 + 150 ) x 304409+ \/4 -
thi

i

(0814 03%) x 0 v 45.4/a
ML

058x 50« (454621 /2

#

087« 6°x75/4

]

789 *
303

“-\‘23 *

084t

¥ o=

3. 97 ¢

s

A,
¢ "
H H

Faa
iy



4.2DES1GN OF FOUNDATION
QUTLINE OF FOUNDATION - _ _ CHECK OF BEARING PRESSURE
RC- Pile (6~%4) - 1 check of P.i_le Reaction -
|~ 450 e—bmid@S _ o | - S
S CoPrs 3480 Me < 38 Ve
=] TN. | P Ve o
S | r
° N \j - DESIGN OF FOOTING.
~ Factored Load _: Pile Reaction
Load case ZN) EW ) PLL P |
) s| § - - (1) ) | (/0 | (/)
21 g DL+ LL ] a9 — 34387 31,99
o | D.L+ L.L+H.L
1050 ' D.L+ L.L+S.L
Foundation weight o D.L+ WL
Nf=- 202105 2j08 v} 3 = 2..8'7 . !
LOADING C S | |
— _ ‘Stress
N He () ] Hy (B o OF =
R 2 N TR I:
‘) - f A MF =
’ . L.L
: SLX N - - | Réinforcement i ‘
sy || ] | b= om d-=  om jeIBd= e
Wix o g ' P '
——T" ne¢c At = ————— =
; . ) ) ;6 = - =
- Stress at bottom of foundation . ol fae yo
Ne @AY gL ;v b g




§5 DESIGN OF MAIN MEMBER 8-16

SHEET 0

NOTE: ¢ b/fb < 1.0 )
g c/fc < 1.0
5.1 'DECISION OF. COLUMN ( ) ¢ b/fb + g c/fc < 1. o
oM EE w1 o
LOCADIVDIR PERMRNENT | TEMPORARY MEMBER + A.STRESS 5 b ¢ C ig b/:5
{ l X | CONDITIONS | CONDITIONS ' B.miA b [ b gk ge ! +
TIORNOJ Y | N M 10 N ' M jO (A, T,2) #Hdmin'iA c | fcifb fc g_c/fc
S RS R O O D R | LR L X -
: (276, 1340, 184) i 0.27% | 0.05 | 2.9
C1 03¢ e | b L B o i
| TPV TURTOU IPT l
| | |
i i l . b
I I !
| TR O _
[ 1 ! ! [
[ T SO UUTURN Sree I
...... K STUITIN IR
..................... i
Loes IO RO
SRR SURURTY PPN i
I i
l RO VOO i
i I &
1 o SO S I !
i I i ] ! !
i FUCUURE SRR A
13
i S N FUUUOOH (OUUR: POuvon
| ! I
i ! L. R ! f |
! ! !
t
! .....................
!.
! _ _% ..................
NQTATION: DIV NO. —-- DIVISION NUMBER OF COLUMN
DIR -~- DIRECTIOM, X OR Y ' _ L
N,M,Q ——- AXIAL FORCE(t), BENDING MOMENT(tm), SHEAR FORCE(t)
A,I,Z --- SECTION AREA (cm2), GEOMETRY MOMENT OF IN?R IA (cm4},
SECTION MODULUS (cm3) .
%.STRESS -~- ALLOWABLE STRESS
i,n =—-- CONSTANTS FOR DECISION OF ALLOWABLE ENDIWG-STRESS
inin ~-- MINIMUM RADIUS OF GYRATION {cm)
Ab,ic ——- SLENDER RATIO FOR BENDING MOMENT AND COMPRESSION

fb,fc ~-~- AL LOWABLE STRESS FOR BENDING AND COMPRESSION {t/em2)

Jo2.

AP
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§1 GENERAL

1.1

1)

2)

3)

4}

OUTLINE OF BUILDING
Name of-building _

" “FUEL OIL TRANSFER PUMP AREA .

Building dimensions
(1) Building area
{(2) Total floor area

Ground floor area

(3) - “Maximum building height :

(4) Building volume storey

(5) DNumber of story

Weight of building
Superstructure.

Substructufe

Total weight :

General design conception

" ‘Design calculation to be énalyzed as rigid

frame with taken design rigidity of foundation

40.0 m

40.0 me

40,0 m?

4 .0 m ,

163.0 m

girder in to considenation.

Stress_analysis to be used by Electric computer

with stiffness matrix method.
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GENERAL DRAWING
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1.2 APPLICABLE CODES AND STANDARﬁéV

1) For design and allowable stress of structural materials

Reinforced concrete structure
AL : “Standards for calculation of reinforced
| concrete stfucturés“
:'fﬁﬁndation_
AIJ : vStandards for structural design of building

foundation"

* AT Architedtqral Institute of Japan

1.3 STRUCTURAL MATERIALS TQ BE USED AND ALLOWABLE UNIT STRESS
1) Qualities of materials
Concrete ; Comperessive strength of 28 days
| Fel = 210 kg}éﬁz ‘
Réinforceﬁé#%i;~ﬁef§rméd 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/cm2




3) ALLOWABLE UNIT STRESS
i) Allowableé Unit Stress of Concrete (kg/cm?)
stresses Permanent Stresses Ténporary Stresses
Compress Shear ~Bond Compress | shear | Bond
Materials - | A | 'B-| C :
Normal Plain bar B.4112.61 8.4 E@rmahent Permanent
concrete {Deformed 70 7.0 ' . Stresses| Stresses
Fc-210 | bar 14.021.004.00 %0 ] x 1.5
* Remarks A ; Top bar of Tlexural members
B : Bar, except "Item A", of flexural members:
C : Anchors and lap splices

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

- Temporary Stresses

Stresses Permanent Stresses
Tension - Shear Tension shear
Materials Compression ReiﬂforoemEnt ‘Compression | Reinforcement
Deformed bar 1,870 1,870 2,812 2,812
ASTM AB1S
Grade 40

Sod

Fuae

Q-4



-0

o’

éo

1.4 LOAD COMBINATION

1) Load combination for steel and conérete structure

Long term_loading

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

Short term loading

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

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

where;
p.L- Dead load
L.L ¢ Live load and over burden load
M.L H  Méchine load |
C.L- ; Crane dperation_load
c.D.L ; Cfane dead load
W.L i VWind load

S.L 3 Seismic load




SHEET ~9-6 oF
1.5 DESIGN LOAD ' i
DEAD LOAD ( 1} 1
“.-'{‘:I ﬁ:i?ﬁ}‘h E 1 " 3 . o N 5 L. o l
ROOM NAME FIGURE - MATERIALS i WELGHET | TOTAL |
DR LOCATION {mm) i (THIC‘{NESS——mm) :(kg/mz) :(kg/mz) ]
Lii@ﬂéiéiﬂﬁiﬁﬁﬁ@i@jiiiiijid}iiiliﬁiiiéiiﬁiiii
e ey SAND (30))......80 ;
ROOF RO R s  Aog INSULATION T (40N ... 2
i Z % BRY:L ASPHALT. : i
‘ ... M/PROOFING (20}........ S S i
r CEILING CONCRETE SLAB | (120)]... 288
SEILING 15 4 i
i i [ 458 1—480 i
Lo NORTAR """ (S0 60
7_7- . 3 COMCRETE SLAB _ (150)] .. . 360
iF / 1207 e e e o
F‘ImR .................................................. “420
' MACHINE ROOMY e e _' 1 '
.................................................. 1
]
1 1
.................................................. ;
................................................... i
.................................................. {
B (as0)] 200
MORTAR ..o !
CONCRETE | gyt EXT . (25%......%0. i
NT 25
mock | B mr (35)) 50 |
VIALL, 5 e300 300
1500t e
2%[ 2[~,i |
SO IO
[POS l [
e e i i
e RO, i
.................................................. }
|
.................................................. !
CONCRETE............. (200}1.....288... |
ASPHALT........oooooo b, i _
PARAPET | |... W/BROOFING....... . (2004 |
i MORTAR .....ooovnee 455N 66....] ;
|

PR,
P

ey

‘:‘:: e’

-
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SHEET _ 9-70%
CALGULATION:OF THE WEIGHT OF COLUMV GIRDER OR BEAM { '}
e K, o hip, HFmWo g BN . :
_FIGURE - NAME FLOOR] SI1ZE (mm) W {t/m) . T REMARKS
- - 1B i D CONC. : FINISH | (t/m) | ‘
g . : . : S
_ COLUMN, ~500 ¢ 500 '} 0.60 : 0.20 0.80 - 5
b s | ' 3 v : P g
Al -GIRDER | 350 i 600 | 0.50 0.50 |
3 _ | : : |
I F?UNDA 350 ¢ 700 1 0.59 5o | -
R T ) : x 0.59 | |
THICKNESS OF .(“RDER : i :
FINISHING . . P L
t. o= : : e o o ’ R :
T ™ iBEAM 300 i 500 | 0.36 0.36 |
UNIT WEIGHT OF |: T o : :
FINISHING 300 600 -} 0.43 0.43° E
W= t/m3 | e ' .
;
i
.
: |
Rk |
. {
i
i :
@
! H
i |
il'k?ir= i :
i L

"NOTE: NAME —-<- COLUMN, GIRDER, BEAM OR UNDERGROUND BEAM

SPECIFIC GRAVITY -OF REINFORCED CONCRETE IS 2.4 t/m3.
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D87 | . 06 03y [07%| i 03 :037 |0%¢ 5% 097|078 109 04y 075 | 59 9% 16039
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- SHEET 9-90F
SEISMIC LOAD
[ E : L
ITEM CALCULATION
L N |
'ZONE FACTOR (Z) Z=1.0
STANDARD SHEAR
COEFFICIENT (Co). Co = 0.1
GROUND CONDITION {Tc)| Te = 0.60
Bard “Tc = 0.2 i
Medium Tc = 0.6 B
L Soft Tc = 0.8 i
'DIRECTION X DIRECTION - ¥ DIRECTION
" . i y i 4 ' ' )
NATURAL PERIOD : L - i
OF BUILDING =0.080 = (.080
(7). : . , N :
Heigh ‘h= m Length of Swan D= nm-{ Length of Span D= m
I2(0,01%g 30.02)*0 =0.080 - =080
T=0.09%n/4/ B 1 e e | e ety ae s
T=h/70 . = =
'CHARACTERISTICS OF
_VIBRATION OF Rt = 1.0 Rt = 1.0
THE BUILDING (Rtl
T -_Rt | T - Rt
R i e e =00 ) =0
............................................. Te ot T LT T
_.B.s:_i_:_f?...2.?.(.1‘_/..'«1‘.?...+.)_...2..... ISUUPRURE FUUNIURUUN (- RUUTURNRUURRPRRIN UUUUOTNY ISUURURRY I RN
.......................................... RETC Lo T BT T
Rt=1.6*Tc/T = oy
2*T/({1+3*T) | = D.129 =0.129
SEISMIC LOAD
"FOR EACH FLOOR :
(Qi) : A _ "
: STOR Wi )¢ i j23 JCi Qi |Wi jedilhl JCi {03
! 59,32 1.0 1 1.0 1 0.1 i5.93159.3201.0.01.0-10.1 15.93
o i l ]
|
? |
i
! 3 f [ [
L P | i -
b T Ty i ' i
I WOTE @ ~—— R&TI0 OF TEEZ REIGHT OF WHICB STRUCTURE 1S STEVL_
3 - ~ RGAINST THZ BUILDING HEIGHT h.
@i = Wi/T W
Ei = 1+ (2/f e T - a'i)*z*’r/(l + 3*T)
Ci = Z*RtFrirce o :
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DESIGN OF SECONDARY MEMRER

PomiZ+ 24205 19517 = 244 ¢

2.1 DESIGN OF BEAM 510
NO | SPAN A LOADING CONDITION c tm Mot® Qo' tlember
Wz
42 _ :
'] 5 0 P : 45/ z 3,97 5_23 qo2 -
' w, . o
by = 0% Vm‘ wh = 038 V..
P
Wh
' 352 82 26 s
o : b. /6. -5
g g | z.° t
W= 017 V2 wa= 043 ¥,

;,.-;Z _
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SHEET 3Hlow
DICISION OF _BEAM SECTION - ( )
' Ih2animEmesEl - :
NUMBEZR B1 L B2 ; - : : :
LOCATION | & ; c TTE i E : C i & ; E ¢ E i+ E-: ¢ S
b ¥ D (Cm} . 30 = RO 30« 50 . i . o
d (] .(em} 43 . (371.83) 53 ¢ 4538]| -
bxd~2{cm3) 55470 ' 84270 N : ; T
M {tm) ;238 : 1238 ;409 ¢ f 409 ; : T
- L 14.9% 1 . 1.37 ¢ s B
Q (&) 40% 1 402 1 g5t g8 Ik :
C=M/(brd”2)| oq Vo3  i,85 ! g39: § - :
(kg/cmz) | 300 0 87 4.7 ¢ § | i
Pt (%) ! —
. ! - - o ] :
at  {em2) 338 ;. 4,32 . i
o A P q07
¥ (cm)
n
Tin af(cmZ)' - _
| Q/bj 3.56 478 .
Pw (%) 1 g.2o . 0.20 ' .
STIRRUP 0 H3 @& zo0 .0 H3 @Zoo
MAIN BAR U5 -#b:12- kb 3-wb! 2-8b! i
Lj2- 8633~ ub: 2-abiy-nk ¥
| ek : i == Haml
RE-BAR J t f
ARRANGEMENT, o E - I
NOTATIONT ,D —-= WIDTH, DEPTH OF BEAN S
d --- DISTANCE BETWEEN TENSILE RE-BAR AND COMPRESSION END
i e--{1/8) x4
U,L --= UPPER’ SIDu,VLOWER,SIDE ,
M,Q --- BENDING MOMENT, SHEAR FORCE
Pt --- TENSILE :RE-BAR RATIO; = at/(bxd)
at ~--~ SECTION AREA OF TENSILE RE-BAR -
Y --- 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 |925 D29 ] STIRRUP | | D10 1910 K iDlS
BAR | 2 |3.98 5.74] 7.7410. 1412.84-T” : . 'm200!@130 @200, 8156
at 3 |5.976,6111,6115.2119.26 - Pw |30 0.2370.3160.4230.564
(em2) 4 7.96011,48[15.4820.2825.68 (%) | 35_10.2030.2700,3630.484
5 19.9514.3509,3525.3532.10 i 40 - 0.2370.3180.423
6 111.94017,22{23.2230.4238.52] - . . 145 - _0.2100.2820.376
|7 _113.93120.0927.09135.4944,94 L 450 | - 1~ 10.2540,339



DESIGN OF SLAR

CALCULATION SHEET (SLAB) 9-2
SIGK. : } 8 .
DIRECTION SHORT LONG.
POSITION END CENTER ERD T CeNTER
£ {m) {l,o ' 5 0. :
2 |25 1.25 _ h
@ 0.067 |, 040 0. 056 T 028
w (17 =) 0.288 4 s 202 . 543 0.9
B o(t.m 0.53 L 0.4 ! 0,22
t (am) 12 ) /12 '
d (cw) g . g
at (cd) 3.37 2. 97 279 ;. 40
memﬁn #3414 @200 A3@20 | #3 G200 H3 @200
CONCRETE
L=007x ( . Db) ( afg s )x400
= 10,84
REMARK
SIGN Y
DIRECTION SHORT LONG
POSITION END CENTER END ~ CENTER
£ (m) 35 50
Z 143 RALE
o 0.074 i potb '_ b_éj’? | 0028
w (t/ ) 036+ 056 - 092 L
Bo(t.m) 083 . ] 052 0.6% | 0.32
t (ca) .7 /5 25 ‘
¢ (cm) 12 1
at (c) 3.95 298 3,32 .66
3. w4 @ 200 43 @00 43 @0 3 @200
REJNFORCED _ . coe
CONCRETE
007 (,‘1,3, o )l aet s ) 350
o s ”_75
REMARK :

=,
Plaia!
'A\' o

-

iy

§ /2

e
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§3 DESIGN OF FOUNDATION
AXTIAL LOAD :

33‘55 ‘ 33_35
i Fi

ErR i 32.8%

Fi Fi

? ?
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. Pl . +
DESIGN OF FOUNDATION
'OUTLINE OF FQUNDATION CHECK OF BEARING PRESSURE
RC ~ Pile (-8l Check of Pile Reaction
| - 550 ot
Pi= 36.2° %ae < A% Yhae
— . Pi'= 33,55 W
il o+ ' :
Q ) H| B .
2 O 4L | DESIGN OF FOOTING |
Factored Loéd Pile Reaction
Load-case . " |. ZN | - ZH P P1*
8 "8] (t) (t, m) (t/n_) (i/n)
b L] : .
= S J D.L+ L.L 3355 ) — | 320 [ 33.55
, | D.L+ L.L+K.L
r150 DL+ L.L+§L
Foundation weight D.L+ WL
Bi= 2%« 005 xg25 w g0 = 265" |
LOADING
_ Stress
N ()| Hx (1) | Hy (1) QF =
S BL ) 33 55 [
: HE =
vy |/
S.lx Reinforcement * _
S.Ly D= cm, d = cm, ) =71/84 = cm
. Lx HF
- nec At = =
W.ly ft- 3
0
¢ = -
Stress at botiom of foundation fa- j
N 3355 4 245 - 3420 i
H = ———— b+

P

e
SN

——



§ 4. OUTPUT DATA(Design of Main Members)
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5 B FUEL DIL YRANSFER PUAMP RARER
g 1 :sas 06.08
g8 %:
HWBR XHEM 1 A YEM 1 Ry, RN LA,
LW i RCR
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“Neo B b RGRR .
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(Y FihRanL)  (efad)
No A3SM 5-xvA BRE
1 S20 520 450 .
z 420 770 70 .

@) K& (@) CRNT T oRER EERLET. >

Ne  4BN hRFM MR Aty hRNe FRe RNV A Fle RN K KR
-1 v X 1 423.0 1 1 .
302 z - Y z 00,0 2 2 350.0 2 EH

9) K@ng (=] [t] (t/m]
Ne B > D’ L I3 w
1 33 &0 &0 0.0 0. 00 0. 0D

(o) BREE (=) (w/dl (Lim]

Ro AFH 3I=ArR F3-1: L P ORSUT L [
1 520 520 250 100. 0 ) H 0.0 c.8
. . . .
i . )
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s x Super Bld f S51 ewe  136-101507 [FUEL OIL TRANSFER PUMP RARER) WION SYSIEY 751216 PitE- 5-5-20
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5. DESIGN OF MAIN MEMBER
DESIGN OF GIRDER

(1) CONDITION OF CALCULATION _
QD : X DIRECTION QD=QL+n.QE n=1.5%
Y DIRECTION QD=QL+n.QE n=1.5
{2) MATERIAL
{ CONCRETE)
Fc : 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 STIRRUP
(3) EXPLANATION OF MARK

POINT : DESIGN POINT OF MEMBER

A : ADOPTION POINT OF STRESS

B*D :  WIDTH,DEPTH OF GIRDER

dt : DISTANCE BETWEEN TENSILE RE-BAR
AND TENSION END

ML :  BENDING MOMENT AT VERTICAL FORCE
(NODAL POINT)

ME . BENDING MOMENT AT HORIZONTAL FORCE
{ NODAL POINT)

ML : DESIGN BENDING MOMENT AT
PERMANENT CONDITION

MS :  DESIGN BENDING MOMENT AT
TRANSIENT CONDITION

QL :  SHEAR FORCE AT VERTICAL FORCE

QE :  SHEAR FORCE AT HORIZONTAL FORCE

Qo :  SHEAR FORCE OF PERMANENT LOAD AT
SIMPLE SUPPORT

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

at : SECTION AREA OF TENSILE RE-BAR

Mu . : YIELD BENDING MOMENT

QD : DESIGN SHEAR FORCE

£s*B*j :° PERMANENT CONDITION

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

{kg/cm)

(kg/cm?)

(kg/cm2)

(cm)
(cm)
(cm)

(cm)
(tm)
(tm}
(tm)
(tm)

(it}
(t)
(t)

(%)
{(en?)
(tm)

(o)
(t)

(%)
{(cm?}

(cm)

/RSJL

pos—

iz



0

et

+ GIRDER |
i -

CONCRETE: F o2 Lfex70.0 .
(F'c lol fe SHOAT =282 CooAtNG HODWL TOINT

WAIN RE-BAR: [S030) rfy LtiGeig70 SORTeZAiZ  5LAB @ [S130)
. HORIZONTAL  KODAL TOLNT

Lise 2.0 STIRRUP; [SDAD} . vf1 LONG=1B70 SIORT=2812

:Exln:xt:mﬁ|xﬁm‘=\P-f.leﬂ‘lﬂl!IxutcI-n_'la;:.xk:tll-llll.:n:_‘:-:nuu.a--u.hn::!a.:zlsllxvhl-.-EI-saaxnxt:s::hll:lulﬂﬁall!::l:_x!:lk:;!s-:ﬂ:n;:s'a
LEMGTH OF : i .

hIcHT

[g;lr)\. T -a -8} | uom c.mnEn oot i LEFF  4#¢  CENTER 34
. . CENTER
WPER . =D =D S obeme TV 3ed BT fet Yo LEFT marr
LOWFR ~u e b M 1HaL e - 100
STIBRSF % | HE . {oes oo hasoon T
) T K . : ’ JLINT: )
M8 P . ll‘(u e V' osar
N o] ) | e LoNg

SEEERE MR Lk AI R AEEIRONCFAI I FREIRANTIRTT AN SRR SRR an-:t:ts-xn:::nxcz-r:k:::'ak=ttx--zn===tl=lalI-:x:i:::_z:: extcERzzEraxkzrx

"sb 30 . ASTH ASLS
Grade 40
e —— 23
D13 e # 4
P1E e 'g'_s
D1y m—— ¥5
' . 522 e #7
— EB

pes

TR SISTER  ‘F61206  PIGE- H-9-43

[FUEL DJL TRANSFER PUMP ARER)
[RCﬂ HEHE2]

sew Super Bullé f $S1 s #+ 138-101507

. . .
I¥sY=h:Fe=210 L{e=70.0 = 5:|5P30] rft &mﬂe?u Mpze2812 A5 78 [sD30) Mm=zE12 a: KN EA
'] ) L= 1.0 Lk [SD30) =1¢ XW=1870 WE=2812° P B4
=x=_:====&‘n:an-;§:==xm £ sua=ss ze s=s=ssEs =
{RFLA 2 -3 ) | BHE 80D.0 AR 750.0 © —RA et 70| R 143 RS 38 HR 1
Bl 35 &0 i k-2 174 R 34 H8 idt _t 7.0 7.0 (NN XK. 513
k@ 3-p22  2-D22 3-Dizl G 0.0 2125 mo.o 212.5 0.0 1 7.0 7.0 . OTeD WL E3 1.3
Fs  2-b22z 3-D22 2-DZ21 Mt 5.7 3.0 5.7 m-l. 10.0 10,0 10,0 10.0 -10.0 |0c 2z, T2
25902 2-p10 200 1.ME ~-3.0 {PE= -y 8} 3.0 ipesk  I1S.3 188 10,0 10,0 1S.1 100 9.1 9.1
. | Lt 9.7 - =48 ~9.0 -4.8 @7 ) 10,0 15,1 5.1 15.34 10,0 ILX 3.0 120
IHs x 12,2 X 14,2 mu 171 17,1 1 & 171 17
1 F . 8.0 7.0 o114 11.4 tak .14 ¥ 1.00
= == EERREERR T EERTEXCES ===xa=-=s=-s::=====s=====..:sll .=z wxx PELTS 1 fezzm
IR.FL B ..~ ] | EH& BeO.0  HEE 7S0.0 —%8 9t .01 £ 174 R e 973 Eq 1 .
Bap 5= €0 t R 144 R 378 HN ¢t .L 7.0 2.0 el =R bL ]
LM, 3-p22z 2-D22 3-D22I L™ . 0.0 282,55 400.0 212.5 [ XN 7.0 7.0 .00 1.3 T3
Faa' 2-D22 3-D2Z 2-DRXI M 2.7 -6.9 5.8 maL 1.0 15,0 10,0 10.0 10,0 0o V.2 h2
R9%927* z—mo 8200 | nz <20 {OE= -0, 8) 3.0 IHaS.l: 15,4 10,0 iG.0 10,9 a5, w0 9.1 2.1
: ALy 9.7 -4, B -89 -47 a8 | 16,0  15.%1  15.§  15.p 10,0 X 12.9 12.9
ims kb 8.2 . 14.3 lHu J-, 17,1 12,11 ¥ 1.1 7.8
1 F 6.9 £.9 6.8 1 F 114 Coi54 la %113 ®MO1.00
E== = ERSETE! t3 3 = ETEEIT = RBEEXEZ £ EEEREE: EERESICLRSIERRREATEIIIN
avgY~tb i Fer2ll Lf=70. Q0 ¥ g [5030) rfe KRET1E70 MN=2312 AB7E: [5h30) ER=2612 KM BA
(g #) LI~ 7.0 29727 : (5D30) »ft fdﬂﬂs?o HE=2812 - ¥ B
E—::ES~:’EN-==S¢R==:-$= ] SEEEFEX == = £11 az prEcIS aamnEs
- {R.FL 2 & ] 1 HBHE 500,00 RE 450.0 —RH dt 7.0 b ] 1s4 e Ire HE 1
EaD - 35:- BU t R 3’4 Y /e HE i R 7.0 .o . 7.0 b2 55
L 3-pZ2  2-D22 3-0271 QIR 0.0 137.5 250, n 137.5 0,01 T 7.0 1.0 7.0 IGL 35 .5
Fig  2-D22 I-DAZ_ 2-DaR AL 3.6 -1.7 3.6 Ihat 1.0 10.0 10,0 10.0 30,0.1Gs - 3.3 3.5
FoL T 2-D10 %200 1 nE 3.1 foz= =1.3) %1 |Mask 35,1 1.0 10.0 10,0 151 10D B d £.4
1 Het L6 -0.6 © -3.7 +~0-B 361 T 100 %53 15,1 315.1 10,0 & 153 1.5
. |ns_1-. 22 5.4 BTV 8.2 1u k1% 17.1 0¥ 17,7 17
X I 1.0 AT 1,7. 2.7 .01 TF . 1it.4 11,4 lak 1,36 % 1.03
3 cE=ES FzATE=H TF ExIQ SSESETE
[R.FL 1 A «B } o m-m 5000 © RE ¢s0.0 —REB dt 7.0 35 1 14 LS 374 5 )
B=p . x B0 t 'a 14 cha 3r2 £/ st k 7.0 7.0 . F.0 1 iR -
kX 3-D22 2-p22 3-p221 LA 0.0 }¥7.5 250.0 1375 0.861 T. TO 7.0 7.0 18 3.5 3.5
Fi  I-D22 3-DeZ 2-027L nL JET S =1, 5.7 [Mal 0.0 $0.0 0.0 . 10,9 10.0 10 35 3.5
234" 2-b10  $200 [ ~3.1 - (UEx -53)- 3.3 (Maskt . 1S5.1 a0.0 30,0 300 15,3 pOB 0 B.2 &.2
. : | et 2,7 -0.5  =1.6 ~-0.5 271 F 1000 15.1 151 151 100 (GE 15.2 152
! R . MS E 9.3 1.5 C 3.5 8.3 k& 174 . .11 & 17.6 B
I T 0.9 2.6 1.8 2.6 .21 T 1.4 1,4 {ok 1,33 M 1. oz
xa znzoem ®zrrazsesmackmsIIED rxzamcazs x=a

EEENNREE=TEIFRRMECIFIREIIASESEST




1

9-30

»es Super Boild / §S1 oo  135-101507 {FUEL DIL TRANSFER PUNMP ARER) IWIOK SYSTEM 751216  PLGE- 5-9-44
" [RCR wEHX2)
3¥2Y—F i Fer210 L{ex70.0 ¥ B |SD30) rfv KEAT1B70 ME=2812 :.975;[3»30 X=2812 FE 1] n,q
N # i@ ) Lfax 7.0 25923 1 [SD30] wivy KWS1870 MK=7612 14 AP B
tB*‘llq‘:&alﬂII**!!.IG.'I"IBIHl'llﬂll‘ﬂall.il!l‘l‘l‘l-'Illl‘l"l!I-ﬁIII-.ltlilll!I"S.I!l‘!""!‘u!Hllllll.llh-‘ﬂlllIIIIRBIIIIIIIIII
[e.fL n 2~ ) | BHE 800,00 AR T50.4 —RA & L0 W 14, RE Ird E Y}
Bxh 5= 70 1 b4 ] 124 PR 3ra w49 rdt k0 T.0 ) 7.0 1. W L L B
ke 4-pz2 24022 4-D2ZZ| QX L0.0 212.5 AOo.o 212.5 .01 F %0 .0 7.0 {0L 10,3 5.5
T 2-D22 4-D22 2-D22I W, .5 =12.9 5.4 )M 15,9 159 159 15%  15.9 wr 102 5. ¥
ZFI 2-D10 $200 | HE -5 4 {CE= -0.9) 3.4 {hMast 2%9 1.9 1.9 119 23.900P - 12,3 158
1M 9.5 ~7.8 =12,9 ~8.0: 9.4 1°F 11,9 239 239 3% 119 kX LS 173
116 k 14.6 . 1.5 (ne £ 27,1 LoFn -8 265 255
Lo VT 10,3 12,9 10,4 { F 13.5 L5 lok 1,29 M (.M
ANRFEEERTREEY 2 184 ARREEEY 3 -s‘sthﬁ:qlhx!‘xsl!llt:‘ﬁxlul:n:‘lkl;llklllt(!IIBSHII!ks!ull‘!!ﬂa.:l!-.‘ia!
[G.FL B 2 -1 ) | EH% 8000 ME 50,0 - —RA @ .01 - XA tre - 34 HF T -
Bap 3% W0 1 bt ] 128 . g 34 EiF 14t t 7.0 . 7.0 no % | £ ]
L& 4-p22 2-D22 «<-D221 IR 0.0 2125 4000 -232.% 0.0t °F e 0 S IR T~ WS TN TS ¥
TH 0 2-D2y 4-D22 2-D221 ML 9.9 «13,7 - 2.9 1hal 459 15,9 15,9  15.9 0 15.§ {0, 30,8 10.2
21%.7" -0t §200 1 HE ~3.4 E>  =0,9} 3.4 {MeSE 235 41,9 1.9 1.9 239 10D 12,9 12,3
. . . | 9.9 -85 -:3.7 ~6. %5 9.9 1 F 159 . 239 235 2% 119 1k < 17ns
1ns kb 15,0 15,0 e b 27,1 - 27231 ¥ 2.7 26,7
10,3 i3, 2 0.9 ) 13,5 lefk 1.78 8 1.3
=tl==w!z==‘aslill:=ll‘Blutilaiﬂ'zs‘:t:k::x‘lsng!t-llllnsll:-ll!nIEI'EillB!::stilla%unﬂ!l!ltls.llIlﬂllxlﬂx:uFII:III:II‘!II!DSH::IEul
2y7Y—be chzso Lfex70.0 * f:[SD30) rft £F=1670 ¥M=2812 AB7H: [SD30) MMxe2012 : A: &M B&
{2 E) Lfs= 7.0 9%+7% : [SD30] vft KXI=1870 HM=2812 . . . : X BA
-a.---s.s&-g“-..pgn;-ga ew w=nmx aaase xrEnzuRE cxrazwe »xn
- [8.FL 2 R ] I BHE& 500.0 HE <4500 —@mB 4t 7.0 b.3" 3 178 #n 27 5% |
BaD :ssv 70 1 F3 ] 174 T 374 HE 18t ,1-, 7.0, 1.0 RO A ©ie Hi
IR 4-D22 2-D2F 4-DI2] QR 0.6 137.5 250,0 1375 0.0 7.c 7.9 .0 (0L z.9 2.9
Feg  -D22 4-022  2-D2ZL ML 1.1 -2.8 1.t maL 15,9 15,2 15§ 159 15.9 10s 2.8 2.0
APP27* 2-D10 €200 I hE 3.3 . (bE= -14) 33 ipesk 23,9 1L9 1.3 11,5 ¥3./9 16D 6.0 6.0
N .1 -2,0 -2.3 -0 il F 11,8 239 239 259 139 IbK 20,9 209
s b 6.0 o 0,3 6.0 fhu £ . 273 2744 | 7.8 2.8
1 F 3.8 4.3 2.8 4.3 .81 F 135 13.3 laf 1.54 ¥ 1.36
AN EEENES I C LI TR LT EIE R RSN EETTE I ITIESIR EE=ZEXZREX SEIXIE. =TT ZEXR EXESSTUEKAEEEFTFRETREERRE
{6.FL ¢ A -2 ) P gHE ScH.0 AE 4500 0 —RE 4 .01 b3 ] ira PR 324 & i
B=D 358 70 1 £% 1% =R 3se % et B 7.0 7.0 7.0 4 ] £
A% 4-D22 2-D22  4-D2I QX 0.0 1%7.% 250.0 1315 [ X N} 7.0 1.0 2.0 100 3.2 3.2
T 2~D22 4-DZ2 2-DZZ) ML 1.3 -3.2 1.3 [nat 15,2 §5.9 159 15.9 10c 3.1 3.1
S TREY 2-D10 €200 I HE -3,3 {oEx =i, 4) 3.3 |nask 239 4.9 15,9 11,8 23.9 oD 6.3 6.3
1oL 1.3 2.7 "2 -2 .31 F 11,3 3.9 23,3 31,9 itk 20.2  Z20.%
Ins k B2 6.2 My £ 27.1 ZT.: | ¥ 28.3 28,3
3.6 4.5 3.2 4.5 361 T 135 13,5 loX 1.5¢ 3% 1.39
= == : 1 =nk= FEMEIESFIEISTIRNCSREEEESSANARET
e .
»
. . I A SN
'
N
~

-~
. 1
Nowgs”

:5 P S \\

/@%“ ._



>

DESIGN OF COLUMK _
(1) CONDITION OF CALCULATION
© + QD : X DIRECTION QD=QL+n- -QE
- Y DIRECTION  QD=QL+n- Qv
(2) MATERIAL-
(CONCRETE)
Fc - : DESIGN STANDARD STRENGTH OF CONGRETE

- Lfe -1 ALLOWABLE COMPRESSION STRESS AT
L - PERMANENT "CONDITION ‘
~(TRANSIENT CONDITION : Lfc‘?.O)

Lfs : ALLOWABLE SHEAR STRESS AT
PERMANENT CONDITION _
{ TRANSIENT CONDITION : Lfs*1,5)

{ REINFORCING BAR)

S o0
W i
= g
(SR

rft : ALLOWABLE TENSILE STRESS
wft  :  ALLOWABLE TENSILE STRESS FOR HOOP
(3) EXPLANATION OF ‘MARK o
POINT : DESIGN POINT OF MEMBER
Fal : ADOPTION POINT OF STRESS
"Dx,Dy : DEPTH OF COLUMN
dt : DISTANCE BETWEEN TENSILE RE-BAR
AND TENSION END
yi ! ADITIONAL COEFFICIENT OF FORCE
_ FOR LONG COLUMN
NL : AXJAL FORCE AT VERTICAL FORCE
NE i AXIAL FORCE AT HORIZONTAL FORCE
ML :  BENDING MOMENT AT VERTICAL FORCE
t {NODAL POINT) _
ME 1+ 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 : SHEAR FORCE AT VERTICAL FORCE
QE : 'SHEAR FORCE AT HORIZONTAL FORCE .
Qo . : SHEAR FORCE OF PERMANENT LOAD AT
“ ++ BIMPLE SUPPORT '
Pt t  TENSILE RE-BAR RATIO
IR nat/(dx y® dy A}
. at - : SECTLON .AREA.OF TPNSILP “RE-BAR
Mu i YIELD BENDING HOMENT
AYMu. : TOTAL Mu OF GIRDER USE FOR
% CALCULATION QD OF COLUMN
u : :..4/(M/(0-(Dx dt))+1)
QD .- i 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 1 P1TCH OF ROOP

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

(kg/cm?)

(kg/cm?)
(kg/cm2)

(cm)
{cm)
{cm)

{cm)

(t)
(t)
{tm)

{ tm)
(tm)

(t)
(tm)
(t)
( t)
(£

(%)

(cnf)y

C(tm)

{tm} -

Sty
()

(%)

{cm2)

{em)
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