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1.0 INTRODUCTION

Binak oilfield in Bushehr province is a part of the southern oilfields of Iran, is located 20
km northwest of Genaveh city.

With the aim of increasing production of oil from Binak oilfield, an EPC/EPD
Project has been defined by NIOC/NISOC and awarded to Petro Iran
Development Company (PEDCO). Also PEDCO (as General Contractor) has
assigned the EPC-packages of the Project to "Hirgan Energy - Design and
Inspection™ JV.

20 SCOPE

This report covers the foundation calculation report of the “Oily water sump pit ”. The
foundation modelled by “SAP v21.1.0 ” software.

3.0 CODES, SPECIFICATIONS AND REFERENCE DOCUMENTS
The following codes and specifications are adopted in this report:

[1] Design and Analysis of Ground Concrete Water Reservoirs N0.123

[2] ACI 318M-14 “Building Code Requirements for Structural Concrete”

[3] INBC Part 6 “Iranian National Building Code, Part 6 (3rd Edition)”

[4] [INBC Part 9 “Iranian National Building Code, Part 9 (4th Edition)”

[5] Iranian Standard No. 2800 “Iranian Code of practice for Seismic Resistant Design of
Buildings (lranian Standard No. 2800, 4th Edition)”

[6] Iranian seismic design code for Petroleum Facilities(3" edition)
4.0 MATERIAL PROPERTIES A

4.1.Concrete Grade

f'c = 30 MPa (Min. compressive characteristic strength at 28 days on cylinder specimen)

4.2 .Reinforcing Steel

Deformed High Tensile Strength Steel Bars, Grade I in accordance with
ASTM A706 (Fy=4000 kg/cm2) or ASTM A615 Grade 60 (Fy=4000 kg/cm2)
and with minimum tensile strength of 6000 kg/cm2 meeting the specific
requirements set forth in ACI 318 or approved equivalent.
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Material properties are delivered in the following table.

TABLE

1 -MATERIAL PROPERTIES

Foundation Concrete

F'c = 30 Mpa(28- day cylindrical sample)

Long. reinforcement bar

Fy = 400 Mpa(Alll)

Trans. reinforcement bar

Fy = 400 Mpa(Alll)

Bolt Type

HV 8.8

Electrode Type

E70

5.0 DESIGN INFORMATION

5.1.Location of the Structure

Plan of structure is as follow:

-
=
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FIG 1 - Location of Structure
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6.0 STRUCTURE 3D ANALYSIS MODEL

SAP2000 have been used in order to modeling, analyses and design of this structure and its

foundation.

FIG 2 - Structure 3D Model in SAP2000(SU-2201B)
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FIG 3 - Structure 3D Model in SAP2000(Oily Sump Pit)

7.0 CALCULATION

7.1.Method of Design

structural elements have been designed in two analytical models.

Model One (Main Model): It has been designed with considering the loads.

In this case seismic load should be calculated by SAP2000 and the water load soil pressure and oil

have been applied on model.
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FIG 4 - Foundation Formwork Plan(SU-2201B)
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8.0 FOUNDATION DESIGN LOAD

8.1.Self-Weight (DL)

The self-weight of structural elements (introduced Dead Load/DL in SAP) is automatically
considered by SAP program with the specific weights below:

e Reinforced Concrete ;2500 kg/m3

8.2. Temperature load : 28°¢

8.3.Live load
For bottom distributed load about 200 kg/m2 , has been considered for design of structure.
8.4.Snow loads:

For roof distributed snow loads 25 /m2 , has been considered for design of structure.

8.5-Seismic Load

Seismic Loads are calculated according to standard 038.3rd that is summarized in below :
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The structure doesn’t have any irregularities and its height is less than 50 m from base level.so,
both static equivalent Lateral procedures could be used.

V =CW

Where:

Cs =the seismic response coefficient from Equation below:

W = the effective seismic weight of the structure

This weight includes dead weight of the supporting structure and supported components, plus
operational weight of the contents of the components such as tanks, vessels, pipes, etc. In
addition, where the snow or ice load is more than 0.25W, it shall be included in W.

S,
Cs =g
N R/Ie
Where:

Sa= mapped spectral response acceleration parameter (g), determined from hazard analysis.

R= the response modification factor for structure
1,= the importance factor for structure
Vertical seismic component

The vertical seismic load effect, Ev, shall be determined in accordance with the following
Equation :

Ev = 0.2SpsD

Sps = Design, 5% damped, spectral response acceleration parameter (g) at short periods (0.2 sec).
D = effect of dead load

Loads case name: EQZ=0.2x0.75xW=0.15xW (where W=DL loads)

:x: User Defined Seismic Load Pattern X
Lead Direction and Diaphragm Eccentricity Other Factors
(® Giobal X Direction Base Shear Coefficient, C
O Giobal ¥ Direction Buiding Height exp, K
Ecc. Ratio (All Diaph.)
Override Diaph. Eccen. Override...

Lateral Load Elevation Range

® Program Calculated

O User Specified

Cancel

FIG 7 - X Direction Seismic Load
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:K: User Defined Seismic Load Pattern X

Lead Direction and Diaphragm Eccentricity Other Factors

Q Global X Direction Base Shear Coefficient, C  |0.288

@® Global Y Direction Building Height exp., K
Ecc. Ratio (All Diaph.)

Ovwerride Diaph. Eccen. Override...

Lateral Load Elevation Range

@ Program Calculated

() user Specified

Cancel

FIG 8 - Y Direction Seismic Load

This Earthquake coefficient will apply in SAP2000 model to be multiplied in W (seismic weight of

structure) that will compute automatically by SAP2000 software by "mass source multiplier"
definition as below:

Dead and Live Load

:x: Mass Source Data

- ] >
Mass Source Name WSSSRC1
Mass Source
[[] Element Self Mass and Additional Mass
Specified Load Patterns
Mass Muttipliers for Load Patterns
Load Pattern Muttiplier

DL (Ope } 1. Add

Live r 0z

Live 0.25 Mo

Delete

Cancel

FIG 9- Mass Source
e According to Geotechnical report :

Soil Type :lI
I(importance factor according to table 12 — 1)=1.25

3
T = 0.05 H*=0.05 x 3%75 = 0.114 s




FIG 11 - Period in Y Direction(mode 1 ,T=0.1585)

= Sal Cy = 0.75 x 1.25 — 0.288

Y~ R Y="8ms
8.6.Seismic Load of wall :

c _ Sal Cx& _0.75><1.25_0288

x®y = "p XY ="gm@s

Seismic load of each wall applied as follow on each area:
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T0=0.1
Ts=05 S§=15 S0=1
QutputCase StepType StepNum Period ux
Text Unitless Sec Unitless
] MODAL KMode 10 0.030803 0137
MODAL Mode 2 0125813 0.07%
MODAL Mode T 0.035771 0.036
MODAL Mode 5 0.03361 3.323E-10
MODAL KMode 12 0.023738 5.427E-1
FIG 10 - Period in X Direction(mode 10 ,T=0.030803)
0<T<TO  Sax = Sp5(0.4+220) = 0.75(04 + 0.6 (“2) = 0.43
TO 0.1
c Sal c 0.43 x 1.25 0.165
= — X == .
* R 3.25
OutputCase StepType StepNum Period Ux uy
Text Unitless Sec Unitless Unitless
[ MODAL KMode 1 0.158518 1.922E-12 0.262
MODAL KMode & 0.051423 3.251E-12 018
MODAL KMode 12 0.023738 5.427TE-1 0.045
MODAL KMode 3 0.114505 1.544E-11 2.579E-1
MODAaL KMode 11 0.025853 1.54%E-11 1.41E-11
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Location Assignments Loads
ldentification
Label 2053
Load Pattern EQx ~ Aszzign Load...
Gravity Load
Coordinate System GLOBAL
L 0283 Kgf, m, C v
Load Pattern EQy
Gravity Load
Coordinate System GLOBAL Reset Al
" 0283

FIG 12 - Applied wall seismic coefficient

8.7.Wall Design Load

Lateral soil pressure load due to buried soil is applied as follow in two directions:

8.7.1 Lateral static soil pressure (Es)

Hydrostatic pressure applied from the containing liquid and for this purpose unit weight of

liquid is considered 1.0 Ton/m3.

kg

yH—05X185—3X08—074—2—740—

k
— 05X 185 x31=2 — = 5—
KyyH = 0.5 x 1.85 3 3.1 28675 > 2867.5 >

m2

D01
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Analysis Model - Area Surface Pressure - Face Top (Es) ]

FIG 13 - Applied Lateral Soil Pressure(SU-2201B)

J Analysis Model - Area Surface Pressure - Face Top (Es)
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FIG 14 - Applied Lateral Soil Pressure(Oily Sump Pit)

Also to calculate soil lateral thrust on structure and according to the soil investigation report,

soil specific weight is assumed 1.85 T//m3 and the soil lateral pressure factor at rest is:
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K _ =1-Sing =1- Sin(30) = 0.50

0
Lateral pressure of soil is calculated based on the below formula:
E, =5.K,.H,

Where /s denote specific weight and effective specific weight of soil, Ko soil lateral
pressure factor at rest and Hs is height of soil :
So lateral soil pressure at wall toe can calculated as follows:

Htotal=3.1 m - Es= (1.85)x(0.5)x(3.1)=28.67 Ton/m2

8.7.2 Lateral dynamic pressure of soil (Ed+x,y)

For determination of seismic dynamic loads of soil, Seed & WITHMAN relation is used.
Based on their theory, soil extra-dynamic pressure factor during an earthquake can be
found from the following equation:

AKad=0.75Ai
In which Ai is earthquake factor and is equal to:
_ O.75x1.25. _0.288
3.25

Having AKad extra dynamic surface thrust of soil can be found by the following equation:
AP = (AK_y)7.h
Where 7 is specific weight of soil (1.85 Ton/m3) conservatively, AP’d is the extra dynamic surface

thrust of soil and h is the wall height.

HS1=0 m "\
AP’d=0 T/m2
HS2=3.1 m In s
AP’d= (0.75%0.288)(1.85)(3.1)=1.238 T/m2 %
—
These pressures applied on the surface of the walls with triangular distribution. Maximum
pressures on ground surface respectively equal to AP’d=1.238 Ton/m2 and at bottom of

walls are zero.
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FIG 15 - Applied Lateral Dynamic Pressure of soil on SU-2201B (X direction )

1

Analysis Model - Area Surface Pressure - Face Top (Edy)

FIG 16 - Applied Lateral Dynamic Pressure of soil SU-2201B (Y direction )
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FIG 18 - Applied Lateral Dynamic Pressure of soil on Oily Sump Pit (X direction )
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8.7.3. Hydrostatic pres

sure (Fs):

Hydrostatic pressure applied from the containing liquid and for this purpose unit weight of liquid is

considered 1.0 Ton/m3.

Analysis Model - Area Surface Pressure - Face Top (Fs)

FIG 19 - Applied hydrostatic pressure on walls(SU-2201B)
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I Analysis Model - Area Surface Pressure - Face Top (Fs)

FIG 20 - Applied hydrostatic pressure on walls(Oily Sump Pit)

8.7.4. Lateral Seismic Hydrodynamic Pressure of Fluid (Fdx,y):

In design of liquid containing structures to resist seismic loads, the hydrodynamic mass of the
contained fluid should be considered in the seismic load determination. Hydrodynamic pressures
should include both impulsive and convective components. Impulsive pressures are developed
by accelerations of the walls acting against the mass of the contained liquid. Convective pressures
are those produced by oscillations (slashing) of the liquid within the structure. Methodology for
developing hydrodynamic pressures has been developed by G.W. Housner.

Note: Runoff water happens for a limited time a year, so there is no hydrodynamic pressure

of fluid applied for maximum wastewater height of the structure.

According to the shape of the structure and height of the fluid, for calculation of

hydrodynamic dynamic force we have:

a. Calculation of hydrodynamic force on wall :

Structural Features for SU2201-B:
HL=2.3 m B=4.5m L=8.5m
W= L*h*»*B =73600kg=73.60 Ton

According to above-mentioned structural characteristics we will have:
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According to the diagrams and formulas, different parameters shall be determined.

Equivalent masses of accelerating liquid of rectangular tanks:

_ tanh[0.866(L/H )]
) 0.866(L/H )

=0.3114

=0.264(L/H,).tanh[3.16(H /L)] = 0.661

-

Impulsive weight, Wi= (0.3114)x(73600) =22919.04 kg=22.919 Ton

Convective weight, Wc= (0.661)x(73600) =48649.6kg = 48.649Ton

Height to centers of gravity for rectangular tanks:
For tanks with L/HL=3.47>1.333:
Hh—‘L =0.38

For all tanks:

hy . cosh[3.16(H, /L)]-1

H, 3.16(H, /L)sinh[3.16(H /L)]
Height to center gravity of impulsive force , hi= (0.38)x (2.3) =0.874 m

=0.53

Height to center gravity of convective force, hc= (0.53) x(2.3) =1.219 m

T, =27 |2t =3.755
g

D, = L =
' 3.16tanh[3.16(H /L)]

Pi = AiWi = 0.334 « Wi
Pc =AcWc =0.334«Wc

: . L
EL4hl — 6Hi — (6H — 12hi) A

Py = HLZ



£
LY

S (S Ol Mg o (391 9 CadlngS
PV e ail 9 o Y Emlaw

2]
o

e g A
Ciyron ot

- CHL‘SE?‘-L‘- —
NISOC GO (85191 x> ol ! 5o H o515 3y Slus| & /7(:7
TObow oyled Calculation Note For Oily Water Sump Pit (SU-2201 B)
¥ — V¥ —41AF o395 G Gy | owuriole | el | aby | i g Jb Ao e 51 Yol axdo oyl
BK GCS PEDCO 120 ST CN 0013 D01

. L
EC [4hl — 6Hi — (6HI — 12hi) 8

P., =

The horizontal distribution of the dynamic pressures across the wall width B, is:
P

piy :E

For X <133 M
Hp, H

pcy =

H,?

cy

B

= 0.5 — 0.09375L/H,

L

L h;
—>13 —-=0375

H, H,

h. cosh [3.16HTZ -1
£ =1-

Hy 31650 sinh2L0My

J Analysis Model - Area Surface Pressure - Face Top (Fdxi) ]

FIG 21 - Applied hydrodynamic force on wall(Fdxi)
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Analysis Model - Area Surface Pressure - Face Top (Fdyi)

FIG 22 - Applied hydrodynamic force on wall(Fdyi)

]

Face Top (Fdyc)

Analysis Model - Area Surface Pressure

J

ar ..lh.. Illll A
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FIG 23 - Applied hydrodynamic force on wall(Fdyc)
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Applied hydrodynamic force on wall(Fdxc)

FIG 24

1

Face Top (Fdyc)

Analysis Model - Area Surface Pressure

FIG 25 - Applied hydrodynamic force on wall(Fdyc)
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For Oily Sump Pit:

Structural Features:
HL=2.050m B=1m L=1m

W= L*h*y*B =1*1*2*1000=2000kg=2 ton

According to above-mentioned structural characteristics we will have:

L1 0.66 >1.333

H, 15

According to the diagrams and formulas, different parameters shall be determined.

Equivalent masses of accelerating liquid of rectangular tanks:

wi == (1—-0.218L/ HL)mp = (1—0.21*0.66) *2 =1.722ton
mc =0.264(D/H ).tanh[3.16(H,  /L)Jmp =0.35
L

— —067
L
For all tanks:
h, cosh[3.16(H, / L)]-1
H_ ~ 3.16(H, /L)sinh[3.16(H, /L)]
N 045

L
Height to center gravity of impulsive force , hi= 0.675m
Height to center gravity of convective force, hc=1.2 m

T, —272'/D =20
g

0.218L
Pi = AiWi = 0.288 = Wi = 0.288 = (1 —

0.218l
)*mp=576*(1— L )
3.16Hl

>* 2000

D
Pc = AcWc = 0.288 « Wc = 0.288 = 0.264 (hl) tanh(
3.16Hl)
D

D
= 152.064 (H_l) tanh (



U iy B Ol AT 131 9 SublungS

Y7 &)WM%'5&)¥|@»

2]
o

o £
Ciyay S

- CHL‘&E?‘-L‘- —
NISOC G (8091 raz ol 53 I @515 a8y Slus! & /7(:7
TObow oyled Calculation Note For Oily Water Sump Pit (SU-2201 B)
VBY — VP — 4 1AF o395 G Gy | owuriole | el | aby | i g Jb Ao e 51 Ve axdo oyl
BK GCS PEDCO 120 ST CN 0013 D01
Pil4hl — 6Hi — (6HI — 12hi) =
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P, =
y HLZ
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P, = L
cy HLZ
Area Surface Pressure - Face Top (Fdyc) Analysis Model - Area Surface Pressure - Face Top (Fdyi) 1

FEIES
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N |
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FIG 26 - Applied hydrodynamic force on wall(Oily sump pit)

8.8.Bottom Design Load

Vertical oil pressure load is applied as a dead load on bottom of sump pit.
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J' Analysis Model - Area Uniform Resultants ]
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VvV,
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FIG 27 - applied oil weight on bottom of sump(2530kg/m2)

8.9.UPLIFT pressure of underground water (UP):

According to underground water level and position of the structure, height of

underground water is 0.5 m below the ground level.So an uplift pressure is applied on

foundations of the structure with rectangular distribution.

In these calculations, foundations thicknesses are assumed equal to 40 cm

Fupit=2.3Ton/m2 (total Uplift pressure of underground water)

conservatively.

Uniform Load
Coordinate System
Load Direction
Force/Area

Load Pattern

Uniform Load
Coordinate System
Load Direction
ForcelArea

Load Pattern

Temperature Load
Temperature
Joint Pattern

Load Pattern

Uniform Load
Coordinate System
Load Direction
ForcelArea

GLOBAL
Gravity

25 o
Live

GLOBAL
Gravity
200
TLst

28.°C
None
Fs

GLOBAL
Gravity
-2300.

FIG 28 - applied uplift load on bottom of sump (2300kg/m2)

AN
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9.0 P-DELTA EFFECT

P-Delta effect on model applied as follow:

:x: Load Case Data - Nenlinear Static

Load Case Name Notes Load Case Type
|P—De|ta Set Def Name Modify/Show... Static ~ | Design...
Initial Cenditions Analyzis Type
@ Zero Initial Conditions - Start from Unstressed State O Linear
(® Nonlinear
Modal Load Case Geometric Monlinearity Parameters
Al Modal Loads Applisd Use Modes from Case MODAL ~ O Mone
(®) P-Delta

Loads Applied
O P-Delta plus Large Displacements

Load Type Load Name: Scale Factor
Load Pattern ~ | DEAD . Mass Source
Load Pattern DEAD 1.2 Add MSSSRCH e
Load Pattern i 1.6
Modify
Delete

FIG 29 - P-Delta

10.0 LOADING COMBINATIONS

Foundations, structures and members of structures shall be designed for the most severe
loading combination given in below Table. Loads shall be combined as specified in the
Table(According to Iranian Seismic Design Code for Petroleum Facilities(3 rd edition)

10.1.Strength Design:
1.4D+1.4F+1.6H+TLst

1.2D+1.6L+0.5(Lr or S)+1.2F+1.6H+TLst
1.2D+1.6(Lr or S)+(L)+1.2F+1.6H+TLst

1.2D + L+ .5(Lr or S) + 1.2F + 1.6H + TLst
1.2D+E+L+0.25+1.2F+1.6H+TLst

0.9D + 1.6H+TLst

0.9D + E + 0.9F + 1.6H+TLst
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10.2.Alloawable Design:
D+F+H+TLst
D+L+F+H+TLst
D+F+H+(LrORYS)
D+F+H+0.75L + 0.75(Lr or S)
D+ F + H+0.7E

D + F + H+0.75(0.7E)+0.75L+0.755
0.6D +H

0.6D +0.7E + 0.6F + H

**F is Water load And H load is soil load

11.0 ANALYSIS AND DESIGN

11.1.FOUNDATION CONTROLS

Model analysis is done by Sap 2000 software.in model loads are applied, some graphical outputs

from modeling are shown as follows.:

According to Sap 2000 results Maximum moment for foundation slab is approximately 6.017 ton.m

foundation thickness = 40cm

cm?2
Asmm = 0.0018 x 100 x40 =7.2 .

So for foundation p16@150 mm is used.

11.2.WALL DESIGN

For lower part of the wall :
@16 @150 mm is used:

Resultant M22 Diagram (1.20+L+0.25+1.2F+1.6H-Ey-0.3Ex-Ew+TLst) ]

101056647

| =Sl

16.8
14
1.2

8.4
5.6
2.8

- oo
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FIG 30 - Resultant M22 Diagram(ton-m)

As
INPUT Mu(ton.m) b{cm) d{cm) Fy (kg/cm*2)  [e[kg/cm”2)  phi
10.1 100 25 4000 280 0.9
Mn Rnl ml Py As(re use phi Used
OUTPUT req {req) P
1122222.222 17.956 16.807 0.004672 11.681 16.000 6.000 phi 16 I

FIG 31 - M max under critical load combination on wall (M(mean)10.1 ton.m)

11.3. TEMPRATURE AND SHRINKAGE REINFORCEMENT CONTROL

m2
As usea = 916@150 mm = 12.06——

12.06

Pused = m = 0.0048

s _ko_o0e7x16 ..
max = T 2% 0.0048 oA ALem

er = 05X (Ty +T,).a =05%x28x12x107° = 16.8 x 107>

W= Spgp& = 1116 X 16.8 x 1075 = 0.187mm

0.82,/f c 0.82v300

Pcritical = fy - 4000 0.00355

_K.@.ep 067 x16x168x107°
Peat =5 = 2 % 0.187

= 0.0048 > periricar = 0.0035 ok.

10.4.DISTRIBUTION OF FLEXTURAL REINFORCEMENT

According to code 123 section 4-6-1 part 3 :

56000 56000
= = 175.88 N/mm2
db)

1.35 x Jzooz +4 (50 + 25)

fs,max =

ﬂJsz +4 50+
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Mservice  0.20 X 1075
fsear = d.A;, ~ 19x12.06

According to ACI-350-10.6.5 Maximum allowable reinforcement space is:

C. = concrete cover inroof slab =7.5cm

94600 94600

s = min{3oo — 2.5C.J=min{300,52>
According to code 123 section

z = f.3[d,. A =87.28380 % 250 = 150 = 12587 < 23500 ok

[ry] cilisee e bul o 5o jloe S 3 co pd 25 Tas polie —T-F Joos
5 AP e lb L | F > (W)

— 2.5 75} =300 > 200

#(Z)N/mMm) s S 4 g 2
(mm) S, 5,0 2S5l hexo bl ol
a8yl Sy sl )l o 5
< (80) Y90 (VD) </ (A) ol by oo la) o
Teber (VV0) TYa-- (A7) A B) sy s lal 2
Y¥&e (AY) Yo (VFO) ¥ (C) damgs Jams lal 5

FIG1- -Allowable Width Crack (code 123)

12.0 Shear Control Under walls :
1 2 2
Fooit = 5 Koyh? = 0.5 x 0.5 x 2 X 1000 x 2.78% = 3864.2 kg/m

1
Fu = 5¥wh® = 05X 1x 1000 x 1 x 2.3 = 2645 kg/m

k
F¢ = Fw + Fsoil = 5290 Hg in1m = 6509kg = 6.509 ton

V. = 0.53Vfc bw d = 0.53v300 X 100 X 25 = 22949 kg = 22.949 ton (in 1 m) > Ft ok

According to sap analysis result maximum shear on wall is under critical load combination is a

follows

TABLE: Element Forces - Area Shells

Area AreaElem OutputCase CaseType V13

Text Text Text Text Tonf/m Tonf/m
29 29 Env-A Combination 13.609 -5.626
29 29 Env-A Combination 15.514 -5.626
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29 29 Env-A Combination 15.514 2.773
29 29 Env-A Combination 13.609 2.773
29 29 Env-A Combination 7062 | A -15572
29 29 Env-A Combination 14.943 | / \ -15.572
29 29 Env-A Combination 14.943 DQOI 0.595
29 29 Env-A Combination 7.062 0.595
30 30 Env-A Combination -8.503 4.464
30 30 Env-A Combination 9.314 4.464
30 30 Env-A Combination 9.314 4.733
30 30 Env-A Combination -8.503 4.733
30 30 Env-A Combination -10.327 1.931
30 30 Env-A Combination 4.277 1.931
30 30 Env-A Combination 4.277 0.945
30 30 Env-A Combination -10.327 0.945
31 31 Env-A Combination -7.114 4.989
31 31 Env-A Combination 0.484 4.989
31 31 Env-A Combination 0.484 1.293
31 31 Env-A Combination -7.114 1.293
31 31 Env-A Combination -7.894 1.907
31 31 Env-A Combination -2.183 1.907
31 31 Env-A Combination -2.183 -3.773
31 31 Env-A Combination -7.894 -3.773
32 32 Env-A Combination -3.304 2.52
32 32 Env-A Combination 1.136 2.52
32 32 Env-A Combination 1.136 2.738
32 32 Env-A Combination -3.304 2.738
32 32 Env-A Combination -4.069 -2.215
32 32 Env-A Combination -0.46 -2.215
32 32 Env-A Combination -0.46 -3.561
32 32 Env-A Combination -4.069 -3.561
33 33 Env-A Combination -2.09 3.612
33 33 Env-A Combination 0.928 3.612
33 33 Env-A Combination 0.928 2.609
33 33 Env-A Combination -2.09 2.609
33 33 Env-A Combination -2.589 -2.612
33 33 Env-A Combination 0.339 -2.612
33 33 Env-A Combination 0.339 -3.591
33 33 Env-A Combination -2.589 -3.591
34 34 Env-A Combination -0.849 3.162
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34 34 Env-A Combination 0.892 3.162
34 34 Env-A Combination 0.892 3.266
34 34 Env-A Combination -0.849 3.266
34 34 Env-A Combination -1.428 -3.058
34 34 Env-A Combination 0.612 -3.058
34 34 Env-A Combination 0.612 -3.105
34 34 Env-A Combination -1.428 -3.105
35 35 Env-A Combination -0.416 3.569
35 35 Env-A Combination 0.642 3.569
35 35 Env-A Combination 0.642 3.144
35 35 Env-A Combination -0.416 3.144
35 35 Env-A Combination -0.967 -2.845
35 35 Env-A Combination 0.258 -2.845
35 35 Env-A Combination 0.258 -3.003
35 35 Env-A Combination -0.967 -3.003
36 36 Env-A Combination 0.041 3.32
36 36 Env-A Combination 0.491 3.32
36 36 Env-A Combination 0.491 3.399
36 36 Env-A Combination 0.041 3.399
36 36 Env-A Combination -0.591 -2.859
36 36 Env-A Combination 0.119 -2.859
36 36 Env-A Combination 0.119 -2.779
36 36 Env-A Combination -0.591 -2.779
37 37 Env-A Combination 0.205 3.454
37 37 Env-A Combination 0.259 3.454
37 37 Env-A Combination 0.259 3.28
37 37 Env-A Combination 0.205 3.28
37 37 Env-A Combination -0.443 -2.71
37 37 Env-A Combination -0.136 -2.71
37 37 Env-A Combination -0.136 -2.785
37 37 Env-A Combination -0.443 -2.785
38 38 Env-A Combination 0.469 3.25
38 38 Env-A Combination 0.134 3.25
38 38 Env-A Combination 0.134 3.453
38 38 Env-A Combination 0.469 3.453
38 38 Env-A Combination -0.23 -2.755
38 38 Env-A Combination -0.257 -2.755
38 38 Env-A Combination -0.257 -2.709
38 38 Env-A Combination -0.23 -2.709




&b S (B Ol g (9 5 cablugS @‘
< R =
m _ HIRGAN ———
NISOC G (8091 raz ol 53 I @515 a8y Slus! ‘ & [_J
TObow oyled Calculation Note For Oily Water Sump Pit (SU-2201 B)
VBY — VP — 4 1AF 039y | G s | owiSidle | Mg | &by | SamEg | Jbw | 4 TE YYD axio ool
BK GCS PEDCO 120 ST CN 0013 | DO1

39 39 Env-A Combination 0.643 3.338
39 39 Env-A Combination -0.099 3.338
39 39 Env-A Combination -0.099 3.29
39 39 Env-A Combination 0.643 3.29
39 39 Env-A Combination -0.093 -2.718
39 39 Env-A Combination -0.511 -2.718
39 39 Env-A Combination -0.511 -2.828
39 39 Env-A Combination -0.093 -2.828
40 40 Env-A Combination 1.07 3.056
40 40 Env-A Combination -0.222 3.056
40 40 Env-A Combination -0.222 3.495
40 40 Env-A Combination 1.07 3.495
40 40 Env-A Combination 0.313 -2.915
40 40 Env-A Combination -0.678 -2.915
40 40 Env-A Combination -0.678 -2.77
40 40 Env-A Combination 0.313 -2.77
41 41 Env-A Combination 1.526 3.135
41 41 Env-A Combination -0.492 3.135
41 41 Env-A Combination -0.492 3.055
41 41 Env-A Combination 1.526 3.055
41 41 Env-A Combination 0.751 -2.975
41 41 Env-A Combination -1.012 -2.975
41 41 Env-A Combination -1.012 -2.952
41 41 Env-A Combination 0.751 -2.952
42 42 Env-A Combination 2.726 2.451
42 42 Env-A Combination -0.222 2.451
42 42 Env-A Combination -0.222 3.438
42 42 Env-A Combination 2.726 3.438
42 42 Env-A Combination 1.952 -3.433
42 42 Env-A Combination -1.044 -3.433
42 42 Env-A Combination -1.044 -2.438
42 42 Env-A Combination 1.952 -2.438
43 43 Env-A Combination 4.095 2.51
43 43 Env-A Combination 0.531 2.51
43 43 Env-A Combination 0.531 2.329
43 43 Env-A Combination 4.095 2.329
43 43 Env-A Combination 3.277 -3.332
43 43 Env-A Combination -1.207 -3.332
43 43 Env-A Combination -1.207 -2.025
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43 43 Env-A Combination 3.277 -2.025
44 44 Env-A Combination 7.972 1.042
44 44 Env-A Combination 2.148 1.042
44 44 Env-A Combination 2.148 4.722
44 44 Env-A Combination 7.972 4.722
44 44 Env-A Combination 7.036 -3.522
44 44 Env-A Combination -0.448 -3.522
44 44 Env-A Combination -0.448 2.175
44 44 Env-A Combination 7.036 2.175
45 45 Env-A Combination 10.454 4.413
45 45 Env-A Combination -4.468 4.413
45 45 Env-A Combination -4.468 4.142
45 45 Env-A Combination 10.454 4.142
45 45 Env-A Combination 8.375 1.266
45 45 Env-A Combination -9.122 1.266
45 45 Env-A Combination -9.122 2.027
45 45 Env-A Combination 8.375 2.027
46 46 Env-A Combination -6.885 2.65
46 46 Env-A Combination -14.742 2.65
46 46 Env-A Combination -14.742 -5.275
46 46 Env-A Combination -6.885 -5.275
46 46 Env-A Combination -13.78 0.632
46 46 Env-A Combination -15.689 0.632
46 46 Env-A Combination -15.689 -15.918
46 46 Env-A Combination -13.78 -15.918
47 47 Env-A Combination -13.944 0.085
47 47 Env-A Combination 1.721 0.085
47 47 Env-A Combination 1.721 -13.312
47 47 Env-A Combination -13.944 -13.312
47 47 Env-A Combination -16.788 -2.711
47 47 Env-A Combination -7.244 -2.711
47 47 Env-A Combination -7.244 -19.484
47 47 Env-A Combination -16.788 -19.484
58 58 Env-A Combination 17.35 -13.227
58 58 Env-A Combination 7.172 -13.227
58 58 Env-A Combination 7.172 0.398
58 58 Env-A Combination 17.35 0.398
58 58 Env-A Combination 12.757 -19.57
58 58 Env-A Combination -1.652 -19.57
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| 58 | 58 | Env-A Combination -1.652 -3.029
| 58 | 58 | Env-A Combination 12.757 -3.029
Max 17.35
Min -16.788

V m,ax <22.949 ton ok .

Maximum shear load is less than shear capacity of wall that is acceptable.

13.0 Uplift Control Under Foundation :

kg

Uwater = Yh = 2.3 X 1000 = 230()E

Uyater = 2300 X 8 X 4 = 73600 kg = 73.600 ton
Weight of walls =(8.3 + 4.3) X 2 X 0.3 X 2.5 = 18.9 ton

Weight of Soil on Foundation=(9+5) x2x0.4x2.78x1.9= 59.19ton

Weight of Foundation=2.50 x (9.4 x 5.40) x 0.3 = 50.76 ton
1890 4+ 59.19 + 50.76

73.600

= 1.75 > 1.25 ok




