Structural Calculations
OF

GENERATOR AND WATER
TANK
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[l RECTANGULAR PANELS SUPPO@SO e

fcu = 25 MPa
fy = 414 MPa SIDE 1 Continuous P +
' SIDE 2 Free 7 2 A
Lx = 5.725 metres SIDE 3 Continuous 2 c
Ly = 6 netres SIDE 4 Free 711 3 Lx
Ve L
w = 18.8 kN/m"2 ; 4 ;l
h = 250 mnm 7 c +
M d R x/d p p’ As As’
SIDE 1 -27.9 200 0.70 0.07 0.20 0.00 401 0
SIDE 2 +0.0 200 0.00 0.00 0.00 0.00 0 0
SIDE 3 -27.9 200 0.70 0.07 0.20 0.00 401 0
SIDE 4 +0.0 200 0.00 0.00 0.00 0.00 ¢ 0
SPAN x +24.6 200 0.62 0.06 0.18 0.00 352 0
SPAN vy +21.0 200 0.52 0.05 0.15 0.00 298 0
° DTHER 2 3 4ANOTHER 5 6 7 OTHER 8
h PANEL Material FINISH
il RECTANGULAR PANELS SUPPORTED ON FOUR SIDES [}
fcu = 25 MPa + Ly —————+
fy = 414 MPa SIDE 1 Continuous A +
SIDE 2 Free 4 2
ILx = 6 metres SIDE 3 Continuous ‘
Ly = 7.3 metres SIDE 4 Free 11 3 Lo
w = 18.8 kN/m" 2 4 2
h = 250 mm ; "+
M d R x/d p p’ As As’
SIDE 1 -30.7 200 0.77 0.08 0.22 0.00 442 0
SIDE 2 +0.0 200 0.00 0.00 ©0.00 0.00 0 0
SIDE 3 -30.7 200 0.77 0.08 0.22 0.00 442 )
SIDE 4 +0.0 200 0.00 0.00 0.00 0.00 ¢ ¢
SPAN X +38.9 200 0.97 0.10 0.28 0.00 567 0
SPAN vy +23.0 200 0.58 0.06 0.16 0.00 328 0
1 OTHER 2 3 4ANOTHER 5 6 7 OTHER 8
h PANEL Material FINISH
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Taak SLh
il RECTANGULAR PANELS

fcu = 25 MPa +— Ly ————t
fy = 414 MPa SIDE 1 Free -+
: SIDE 2 Free 2
ILx = 6 metres SIDE 3 Continuous |
Ly = 6.3 netres SIDE 4 Free 1 3| L:
w = 18.8 kN/m"2 4 l
h = 250 mm +
M d R x/d jo) p’ As As’

SIDE 1 +0.0 200 0.00 0.00 0.00 ©0.00 0 0

SIDE 2 +0.0 200 0.00 0.00 0.00 0.00 0 0

SIDE 3 -39.3 200 0.98 0.10 0.29 0.00 572 0

SIDE 4 +0.0 200 0.00 0.00 0.00 0.00 0 0

SPAN x +32.7 200 0.82 0.08 0.24 0.00 472 0

SPAN vy +29.4 200 0.74 0.08 0.21 0.00 423 0
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Analysis séttings

The following additional Settings can be made on the Input page:

= E modulus : Young's modulus for the beam (kPa).

= K modulus : Foundation modulus (kN/m?).

= Allow negative pressure :

<o - Aldminibame - - . *70E6- - - - -

D Stractarélstesl D D00 X205E6 [ .
. Soiltype | | [/ modules kHin’)
ey
L stiff. L.l 4BE3to32E3 - -
Dol Yerystift D lT T I32E310063E3 T
C ol Hard: DD 4BE3109BES - -
Y 71 11 M
.1l lLoose - - - -|- - BE3t0 19E3 - .
oo Metlitm: ;D ol 1SE3108BES [
... Denss - - - .|- /96E3Y0 300ES. .

= Yes : Enable full adhesion between beam and elastic medium.

= No : Allow uplift, i.e. zero adhesion between beam and elastic medium.

Note

= The foundation modulus, Km, is multiplied with the support width to obtain the support stiffness per unit length of the

beam. Enter a zero value for no foundation stiffness, i.e. a gap in the elastic medium.
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Project name:

Date : 01/02/00
Calculated moment
1 Mal) = 10.4 (KN.m)
{

gy Aadigld

Design OF TANK WALL

Determination the depth of the neutral axis

= 300 (mm)
= 250 (mm)
= 1000 (mm)
fst= 130 (N/mm2)
fec = 11 (N/mm2)
Es/Ec = 15
xX= 139.830508 (mm)

Checking the moment of resistance of the concrete

Mres) =  156.420569 (KN.m)
Calculation the area of tension steel
As(Requ.) =  393.333333 (mm2)
As(Min.) = 750 (mm2)
Assume d = 10 (mm)
Use 6 O 12 /m
As(Prov.)= 471.23890S (mm2)
Cracking check
r= 0.0015708
X = 152.151794  (mm)
Fet eatc)= 0.66432732 (N/mm?2) < fetcrsvie)= 1.84 (N/mm2) 0.K
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QMPKERﬁTANk) [l RECTANGULAR PANELS

. & o .
surrol{eo fa_gpretssdippell stost
g Aunrig Ll

| focu= 25 upa 4 Ly +
. fy = 414 MPa SIDE 1 Continuous +
' SIDE 2 Free 2
” ILx = b5.725 metres SIDE 3 Free
Ly = 6 metres SIDE 4 Free 1 3| Lx
w = 16.98 KN/m"2 4 l
“ h = 250 mnm +
M d R x/d P p’ As As’
SIDE 1 -32.3 200 0.81 0.08 0.23 0.00 466 0
SIDE 2 +0.0 200 0.00 0.00 0.00 0.00 0] 0
SIDE 3 +0.0 200 0.00 0.00 0.00 0.00 0 0
SIDE 4 +0.0 200 0.00 0.00 0.00 0.00 0 0
SPAN X +26.8 200 0.67 0.07 0.19 0.00 384 0
SPAN vy +24.2 200 0.61 0.06 0.17 0.00 346 0

D, » S C o - ’“(1'} <e ':,T{\;_\,\
isE T2 D145 Cun (For ermck 5 )

W

use Fioa 156~
, il RECTANGULAR PANELS SUPPORTED ON FOUR SIDES ||(?uufdmﬁ’Roow§
' 5
fcu = 25 MPa — Ly ——————t
l fy = 414 MPa SIDE 1 Continuous +
| SIDE 2 Free 2
Lx = 6 metres SIDE 3 Continuous
l Ly = 12 metres SIDE 4 Free 1 31 Lx
w = 16.98 kKN/m"2 4 l
L h = 250 mm +
M d R x/d P p’ As As’
SIDE 1 -27.7 200 0.69 0.07 0.20 0.00 398 0
SIDE 2 +0.0 200 0.00 0.00 O0.00 0.00 0 0
SIDE 3 -27.7 200 0.69 0.07 0.20 0.00 398 0
SIDE 4 +0.0 200 0.00 0.00 0.00 0.00 0 0
SPAN X +61.3 200 1.53 0.16 0.46 0.00 920 0
SPAN vy +20.8 200 0.52 0.05 0.15 0.00 296 0
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PANS Bent and Beam Analysis Program V4.1 SPANS
SPANS Prepared by H. Saffarini 2/2/93 SPANS

JESIGN OF ONE WAY SLAB

Number of spans = 1 Number of load cases = 1
pan Length width Depth Flange Flange
thickness width
1 6.000 1.000 - 0.250 0.000 1.000
Load case number : 1
ﬁpan UDL Load 1 Load 2 Load 3 Load 4 Load 5

val Dis val Dis val Dis val Dis val Dis
1 16.98 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

1 Line Load From Length Intensity
Support Width Redistribution
1 0.000 0 %
2 0.000 0%
invelope
Span 1ft BM span BM rgt BM 1ft SF rgt SF
1 0.0 76.4 -0.0 50.9 -50.9

Required Steel Areas (mm square)

Span Top L Bot L Top M Bot M Top R Bot R
1 327 0 0 1085 327 0

Maximum Spacing of Shear Stirrups in mm

Span leg L-zone spacing dia. R-zone spacing dia. Rest-spc dia.
1 6 1.50 161 8 1.50 161 8 161 8
Span 1
Span/Depth 27.9
Allowable 30.8
327 0 327 Requ. Top
0% O 5 ¢ 12 5 @& 12
5 ¢ 12 0% O 0% O
565 565 565 Prov. Top
| span 1 |
0 1085 0 Requ. Bot
0& O 8 & 14 0% O
0¢ O 0% O 0% O
0 1231 0 Prov. Bot
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|Section Design for Crack Widths : TANK BOTTOM SLAB

nput Data

Slab or Beam Depth h (mm) 400
[Surface zone depth he (mm) |- 100
[Beam wicth b (mm) | s00
Covercnmy | 50
[Thermal expansion coefficient  |1266
Restraint Factor R |1 05
Design Crack Width (mm) |, 2 77T
tcagpsy | %
oy ] aa
|
Load Cases
1 DL 20 225 125 16 18 15

BS8007 - 1887

400

CROSS - SECTION

e
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ity Asaigly
Jutput for Load Case 1:DL
LOAD CASE 1:.DL O_Qt_irrlu_m _____________ User
[ Configuretions ~—~ """ """ TAT T T S L T B
Bars _________________{ Y16@275 _[Y20@300 | Y25@300  |Y32@300 |\Y12@18
Crack width (M+T+T2) (mm) 0.10 0.09 0.07 {005 0ot
Crack width (T1 only) (mm) | o0 [ 008 | 0os | 005 oot 7T
Crack width (T1+T2) gom) | 19 | 016 | 013 1 10 | 002 7T
Reinforcement Area (mm#imy | 731 [ 1047 |- 1636 | w81 | 6463
Steel Stress (MPay |1 - S P 45 30 | 19 T g 7
Mu capactty (kNmdm) | 623 | 786 | 1218 | 1906 | 4777 "7
[Tucapactty Gy~~~ 680 | 860 ___[1320 ___ [208___""[st6Do -
Coacr:a{e-Teas}Ié &Fén&tﬁfét-:_*l—fl’s-hipg ____________ Criticel load case:LC1 ) )
fctith = 0.67 ; fb = bond strength  Ro critical = 0.64

4 - glar AT.YEN e WNYTAL (uSU MATTYY VL AL BL
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Retaining Wall Design

Propped cantilever exam

Wall type : Propped cantilever

Hor Accel. (g)

Include LL's

1SEISMIC AHALYSIS SETTIHGS:

Seismic Analysis ON/OFF:0N

VALUES OF PRESSURE COEFFICIEHTS:

Active Pressure coefficient Ka
Passive Pressure coefficient Kp
Seismic Active Pressure coefficient Kas
Seismic Passive Pressure coefficient Kps
Base frictional constant n

FORCES ACTING ON THE WALL:

Description

Destabilizing forces:
Total Active pressure Pa
Siesmic component of Pa

As a result of surcharge w

Siesmic wall inertia

Stabilizing forces:

Passive pressure on base Pp

Siesmic component of Pp

Weight of the wall + base
Veight of so0il on the base
Line load of 38.60 kN/m on backfill
UDL of 2.0 kN/m2

FORCES

F Horizontal
left (+)

29.875
7.046

1.843

4.400

~-6.445

7.953

:0.25
:5.76
:0.33
:2.58
:0.70

Input Data
‘Wall Dimensions Live Loads General Parameters Design Parameters

Him s _____| cm____| 04 ____| kN 2 | Soil Frict () 135 ___I SF Overt,
H2(m 15 | Fmy o] P& ] Filslope ") | ______[ SFSip ___
H3m | xtem ___| 000 __pxpm | ______1 WalFrict ))12 ____|! DL Factor _
Hwy (m) At (m) 3 L L (kN!r_nz _ __38._6 _____ C_ onc E)gn_sitg_Q_S ______ L }_Fgc_:tgr_ _
Hr (m) Ab (m) S__opm_ | 15 ____|SoilDensty |20 ]I Pmax (kPa)
Bm_ 1] Cover: wall |50 1 Lhmy | ______L foutMpe) 125 | _______
D(m) Cover: base |50 x (m) fy (MPa) 414

Seepage allowed

Theory : Coulonb

{kN} and their LEVER ARMS (m)
Lever arm F Vertical

1.196
1.800
1.500
1.500

0.167
0.300

doun {+}

6.185
1.498
0.392

30.875
1.900
38.600
0.000

Lever arm

1.300
1.300
1.300

0.950
0.500
1.150
1.300

oMl = glar AT VLN Ooe MYTAL SU NAYTYY LLCAA
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FORCES ACTING OH THE WALL:

FORCES (kN) and their LEVER ARMS (m)

Description F Horizontal Lever arm F Vertical Lever arm
left (+} downt {+)

Destabilizing forces:

Total Active pressure Pa 29.875 1.196 6.185 1.300

Siesmic component of Pa 7.046 1.800 1.498 1.300

As & result of surcharge w 1.843 1.500 0.392 1.300

Siesmic wall inertia 4.400 1.500

Stabilizing forces:

Passive pressure on base Pp -6.445 0.167
Siesmic component of Pp 7.953 0.300
Veight of the wall + base 30.875 0.950
Weight of soil on the base 1.900 0.500
Line load of 38.60 kN/m on backfill 38.600 1.150
UDL of 2.0 kN/m2 0.000 1.300

EQUILTIBRIUM CALCULATIONS AT SLS

l.Force Equilibrium

Sum of Vertical forces Pv : 76.0 kN
Frictional resistance Pfric : 53.2 kN
Pasgive Pregssure on shear kRey : 0.0 kN
Passive pressure on base : 6.4 kN
Horizontal reaction at top : 10.1 kN

=> Horizontal resistance Fr : 77.8 kN

o = glere AF.YEN Lpe WVYTAL (fU NAYYVY VL AA i
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Job Number - L.
a.° 1} a 252 a1t

PROKO N |- g Ay

Software Consultants (Pty) Ltd T

Internet: http//www.prokon.com

- E-Mail : maik@prokon.com Calos by |Checked by [pate
Horizontal sliding force Fh : 36.1 kN

Safety factor against overall sliding = Fr/Fh = 2.15
Reaction at base : 26.0 kN

Resistance at base : 59.7 kN

Safety factor against base sliding = Fr(base)/R(base) = 2.60

SOIL PRESSURES UNDER BASE

Maximum pressure :122.4 kPa

Minimum pressure : 0 kPa at 0.1 m from left hand side of base.

Maximum pressure occurs at right hand side of base

WALL MOMENTS (ULS) AND REINFORCEMENT TO BS8110 - 1997

Position from Moment Front Reinforcing Back Reinforcing Nominal (0.13%)

base top {(m) (kNm) (rm? /m) (mm? /m) (rma? /m)
0.00 6.92 0.00 77.13 390.00
0.05 5.67 0.00 63.23 390.00
0.10 4.47 0.00 49.87 33%0.00
0.16 3.33 0.00 37.11 390.00
0.21 2.24 0.00 24.96 390.00
0.26 1.20 0.00 13.41 390.00
0.31 0.22 0.00 2.46 390.00
0.36 -0.71 7.91 0.00 390.00
0.42 ~-1.59 17.69 0.00 390.00
0.47 ~2.41 26.91 0.00 390.00
0.52 ~-3.19 35.55 0.00 390.00
0.57 -3.91 43.64 0.00 390.00
0.62 -4.59 51.18 0.00 390.00
0.68 -5.22 58.17 0.00 390.00
0.73 ~5.80 64.62 0.00 390.00
0.78 ~-6.33 70.55 0.00 390.00
0.83 -6.81 75.95 0.00 390.00
0.88 -7.25 80.84 0.00 390.00
0.94 -7.64 85.22 0.00 390.00
0.99 -7.99 89.10 0.00 390.00
1.04 -8.29 92.48 0.00 390.00
1.09 -8.55 95.38 0.00 390.00
1.14 -8.77 97.79 0.00 390.00
1.20 -8.94 99.74 0.00 390.00
1.25 -9.08 101.22 0.00 390.00
1.30 -9.17 102.24 0.00 390.00
1.35 -9.22 102.81 0.00 3390.00
1.40 -9.23 102.94 0.00 390.00
1.46 -9.20 102.63 0.00 3%0.00
1.51 -9.14 101.89 0.00 390.00
1.56 -9.03 100.73 0.00 390.00
1.61 -8.89 99.16 0.00 390.00
1.66 -8.71 97.18 0.00 390.00
1.72 -8.50 94.79 0.00 390.00
1.77 ~-8.25 92.02 0.00 390.00
1.82 -7.97 88.86 0.00 390.00
1.87 ~7.65 85.31 0.00 390.00
1.92 -7.30 81.40 0.00 390.00
1.98 -6.92 77.13 0.00 390.00
2.03 ~6.50 72.49 0.00 390.00
2.08 ~6.05 67.51 0.00 390.00
2.13 ~5.58 62.18 0.00 390.00
2.18 -5.07 56.52 0.00 390.00
2.24 -4.53 . 50.53 0.00 390.00
2.29 -3.96 44,22 0.00 390.00
2.34 -3.37 37.59 0.00 390.00
2.39 ~-2.75 30.66 0.00 390.00
2.44 ~-2.10 23.42 0.00 390.00
29U =I.33 I5° 50 U.0U 390.00

o= e ATLYLN Lpe WWYTAL (U ANYTYY LLAA B0
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Job Number fﬁﬂ T
PRGKGN Job Title \gy .’1_;*_._3',52.“::&!

Softwarae Consultants (Pty) Ltd Chiont
Intemet. hitp//www.prokon.com
E-Mail : mail@prokon.com Caics by IChecked by Date
2.60 0.00 0.00 0.00 390.00
BASE MOMENTS (ULS) AND REINFORCEMENT TO BS8110 - 1997
Position from Moment Top Reinforcing Bot Reinforcing Nominal (0.13%)
left (m) (kNm) (rmm? /m) (ran? /m) (ram? /m)
0.03 -0.00 0.00 0.00 520.00
0.05 -0.01 0.00 0.08 520.00
0.08 -0.04 0.00 0.31 520.00
0.10 -0.09 0.00 0.69 520.00
0.13 -0.16 0.00 1.22 520.00
0.16 -0.24 0.00 1.91 520.00
0.18 -0.35 0.00 2.76 520.00
0.21 -0.48 0.00 3.75 520.00
0.23 -0.62 0.00 4.90 520.00
0.26 -0.79 0.00 6.20 520.00
0.29 -0.97 0.00 7.66 520.00
0.31 -1.18 0.00 9.26 520.00
0.34 -1.40 0.00 11.02 520.00
0.36 -1.64 0.00 12.94 520.00
0.39 -1.91 0.00 15.01 520.00
0.42 -2.18 0.00 17.23 520.00
0.44 -2.49 0.00 19.60 520.00
0.47 -2.81 0.00 22.12 520.00
0.49 -3.15 0.00 24.80 520.00
0.52 -3.51 0.00 27.64 520.00
0.55 -3.89 0.00 30.62 520.00
0.57 ~-4.29 0.00 33.76 520.00
0.60 -4.71 0.00 37.05 520.00
0.62 -5.14 0.00 40.50 520.00
0.65 -5.60 0.00 44.10 520.00
0.68 -6.08 0.00 47.85 520.00
0.70 ~-6.57 0.00 51.75 520.00
0.73 -7.09 0.00 55.81 520.00
0.75 ~7.62 0.00 60.02 520.00
0.78 -8.18 0.00 64.38 520.00
0.81 -8.75 0.00 68.90 520.00
0.83 -9.35 0.00 73.57 520.00
0.86 -9.96 0.00 78.39 520.00
0.88 -10.59 0.00 83.37 520.00
0.91 -11.24 0.00 88.50 520.00
0.94 -11.91 0.00 93.78 520.00
0.96 -12.60 0.00 99.22 520.00
0.99 -13.31 0.00 104.81 520.00
1.01 -14.04 0.00 110.55 520.00
1.04 -14.79 0.00 116.44 520.00
1.07 ~15.56 0.00 122.49 520.00
1.09 -16.35 0.00 128.69 520.00
1.12 -17.16 0.00 135.05 520.00
1.14 ~17.98 0.00 141.55 520.00
1.17 -18.83 0.00 148.21 520.00
1.20 ~-19.03 0.00 149.77 520.00
1.22 -1.79 14.12 0.00 520.00
1.25 -1.35 10.61 0.00 520.00
1.27 -0.86 6.79 0.00 520.00
1.30 -0.49 3.82 0.00 520.00
SHEAR CHECK AT WALL-BASE JUNCTION TO BS8110 - 1997
Shear force at bottom of wall V = 36.4 kN
Shear stress at bottom of wall v = 0.15 MPa OK
Allowable shear stress vc = 1.04 MPa (based on Wall tensile reinf.)
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" Job Number
Dangpmelob-Fitlo

: - forerit

Intemat, http/feosnw prokon com

E=MaiT T Taikgprokon. conT™ {eales-by - IChecked by I Date
S

Design-code-B88110 - 1997
0,138.60kN/m

2.00

8 :
= 0 =8:058
-
n
O'/IT
e =0.70
a3 o
4kPa v= 0. a
Wall type: Propped canﬁéézp = 2.15 vc= 1.04MPa

Theory: Coulomb

¥ - olae AP VLN Gpe WATPAL (L 0U NATEVY AL AN i
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Internet. http:/Awww.prokon.com

E-Mail : mail@prokon.com Calcs by lChecked by IDate

Wall Bending Moments

0 Wall Moments Moment m 3kNm @ 1.42m

2.40
2.20 e e
ool il L
1.80 171
1.60 L 4
120N
1.0~
BOOF—r—1 T
208

-.200 |
-.400—

Position (m)

Ve

-9/00
-8,00
-7,00
-5/00
-4100
-3100

3' 00
6.00|
00|

Bending moment (kKNm)
Base Bending Moments

Base Moments Moment max = -19.0kNm @ 1.15m
o] o o] ol o] o o] ol o

2.00= fi\fé% ‘§§ 2l R 8 8 2 T &2
EEEEERL R
-6.00—
100 S B e o e
12.0 ol : o N
16.0— | e AN

18.0—1— N
-20.0—

. ;",";400
.B00

0

0

moment (kNm)

ing

Bend

Position (m)

a3 = e APLYLN e MTPAL S aSU MLYTYY AL AN i

175




Job Number ﬁﬁ
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Software Consultants (Pty) Ltd

Intemnet: http:/www.prokon.com
" E-Mail : mai@prokon.com Calcs by ]Checked by IDa(e

Client

Wall Reinforcement

all Reinforcement Reinforcement max = 390 mm#m @ 2.60m
400 P e e e

Nominal

350 |-

w
o
o

Reinforcement (mm?3/m)

a ‘ : .;:;.‘-: Sk
Position (m)

Base Reinforcement

Base Reinforcement Reinforcement max = 150 mm¥m @ 1.15m

500 b 1 B ,.,ﬁﬂﬁNbﬁﬁéaym
450 i

1o
o
O

350 [t
a0 il
250 |-
200
150 ||
100 |—

50.0

Reinforcement (mm?#*m)

0P

\

100
| 200
%00
dob

Q.
(o}
— o =

30‘(%

=y
o
@

.900 \

1.00
1.10

.20
(1 30

Position (m)

o = gls AP YL G TPAL oSG YNYEYY VL AA sl
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Software Consuftants (Pty) Ltd Cliont
Intemet: http//Mwww.prokon.com

" E-Mail : mail@prokon.com Calcs by IChecked by Date
Schematic Reinforcement
T10@200 (Hor)
A—4—T10@200 (Hor)
4+—T10@200 (NF)
T10@200 (FF)

FRONT

JH—1-R10/m2 clips

1-R10/m2 clips
T10@200 starters

[T1 0@200 starters

T10@150 (T1)

y T10@150 (B1)

j/\ /l T10@150 (T2)

2.

, % T10@150 (B2)

SECTION

o1 = glee AT-VEN g WVTTAL 18U IVTEYY L AA s
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Retaining Wall Design ¢

Propped cantilever exam

Input Data

Wall Dimensions Live Loads General Parameters Design Parameters
Hl(m) |5.2 C(m) 0.4 W N/m™) [ Soil Frict (D35 _ | SF Overt. 1.5
[H2'my [5 [ Fey | [l F&Ny (100 | Fill slope (%) SF Slip 15 ]
Hagmy [47  ~ hfemy T | oy 5 [Wall Fae (9127 | DLFactor |14 |
Ho ey [ JA@ T < | Cgnmy 77" T Conc Densit{25~ | LLFactor |16
LRGN N 1Y S M N | @y~ | 7777 " soi Gensity[20___~ TPmax gcPa) [250 ]
Bm) |5 | Coverwall |50 | thaeNmmy | [rewewray [25° [ "7
o@m) [57 T Cover:base|sd | rtco N B S B CE O D

Seepage allowed

Coulonb
Propped cantilever

Theory
Wall type :

SEISMIC AHALYSIS SETTINGS:

Seismic Analysis ON/OFF:ON

Hor Accel. (g) .15

Include LUs Y

a0 N - glas AT YOV e VAYTAL oSG NAYTYY AELAA b
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VALUES OF PRESSURE COEFFICIEHTS:

Active Pressure coefficient Ka :0.2§

Passive Pressure coefficient Kp :5.76

Seismic Active Pressure coefficient Kas :0.33
Seismic Passive Pressure coefficient Kps :2.58
Base frictional constant p :0.70

FORCES ACTING ON THE WALL:

FORCES (kN) and their LEVER ARMS (m})

Description F Horizontal Lever arm F Vertical Lever arm
left (4} dowvm {+)

Destabilizing forces:

Total Active pressure Pa 0.938 0.282 0.172 0.800

Siesmic component of Pa 0.196 0.300 0.042 0.800

Siesmic wall inertia 6.633 2.600

Stabilizing forces:

Passive pressure on base Pp -6.445 0.167
Siesmic component of Pp 7.853 0.300
Weight of the wall + base 46. 550 0.650
Weight of soil on the base 1.3800 0.650
Point load of 100.00 kN on backfill 100.000 0.650

EQUILIBRTUM CRLCULATIONS AT SLS

l.Force Equilibrium

Sum of Vertical forces Pv : 66.9 kN
Frictional resistance Pfric : 46.8 kN
Passive Pressure on shear key : 0.0 kN
Passive pressure on bhase : 6.4 kN
Horizontal reaction at top : 2.5 kN
=> Horizontal resistance Fr : 63.7 kN
Horizontal sliding force Fh : 7.6 kBN

- ples AT VLN s MTTAL 158U ANTTYY ML AA il
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Software Consuftants (Pty) Ltd Client
Intemet: hitp//www.prokon.com
E-Mail : mail@prokon.com Calcs by Date

Reaction at base
Resistance at base

Position from Moment

5.1 kN
53.3 kN

SOIL PRESSURES UNDER BASE

Maximum pressure : 64.0 kPa
Minimum pressure :-60.2 kPa
Maximum pressure occurs at left hand side of base

Safety factor against overall sliding = Fr/Fh = 8.42

safety factor against base sliding = Fr(base)/R(base) = 12.02

WALL MOMENTS (ULS) AND REINFORCEMENT TO BS8110 - 1997

base top (m) (kNm) (mm? /m) (ram? /m) (rm? /m)
0.00 3.92 0.00 43.71 390.00
0.10 3.43 0.00 38.24 390.00
0.19 2.96 0.00 33.06 390.00
0.29 2.52 0.00 28.06 390.00
0.38 2.08 0.00 23.24 390.00
0.48 1.67 0.00 18.60 390.00
0.58 1.27 0.00 14.15 390.00
0.67 0.89 0.00 9.88 390.00
0.77 0.52 0.00 5.80 390.00
0.86 0.17 0.00 1.90 390.00
0.96 -0.16 1.82 0.00 390.00
1.06 -0.48 5.35 0.00 390.00
1.15 -0.78 8.70 0.00 390.00
1.25 ~-1.06 11.87 0.00 3380.00
1.34 -1.33 14.85 0.00 390.00
1.44 -1.58 17.65 0.00 390.00
1.54 -1.82 20.27 0.00 390.00
1.63 -2.04 22.70 0.00 390.00
1.73 -2.24 24.95 0.00 390.00
1.82 -2.42 27.01 0.00 390.00
1.92 -2.59 28.90 0.00 390.00
2.02 -2.74 30.59 0.00 390.00
2.11 -2.88 32.11 0.00 390.00
2.21 -3.00 33.44 0.00 390.00
2.30 -3.10 34.59 0.00 390.00
2.40 -3.189 35.55 0.00 390.00
2.50 -3.26 36.33 0.00 330.00
2.59 ~-3.31 36.93 0.00 3390.00
2.69 -3.35 37.34 0.00 390.00
2.78 -3.37 37.57 0.00 390.00
2.88 -3.37 37.62 0.00 390.00
2.98 -3.36 37.48 0.00 390.00
3.07 -3.33 37.16 0.00 3390.00
3.17 -3.29 36.66 0.00 390.00
3.26 -3.23 35.97 0.00 380.00
3.36 -3.15 35.10 0.00 390.00
3.46 ~-3.05 34.04 0.00 390.00
3.55 -2.94 32.80 0.00 390.00
3.65 -2.81 31.38 0.00 3380.00
3.74 -2.67 29.78 0.00 390.00
3.84 ~2.51 27.99 0.00 390.00
3.94 ~2.33 26.01 0.00 390.00
4.03 -2.14 23.86 0.00 390.00
4.13 -1.93 21.52 0.00 390.00
4.22 -1.70 18.99 0.00 390.00
4.32 ~1.46 16.29 0.00 390.00
4.42 -1.20 13.40 0.00 390.00
4.51 -0.93 10.32 0.00 390.00
4.61 ~-0.63 7.07 0.00 390.00
4.70 -0.33 3.62 0.00 390.00
780 U700 U~ 0T U-00 39000

Front Reinforcing Back Reinforcing Nominal (0.13%)

23N = Jlar AT.VEN Gipe WVTTAL ST NIYEYY LECAA il
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BASE MOMENTS (ULS) AND REINFORCEMENT TO BS8110 - 1997

Position from Moment
left (m)

.03
.05
.08
.10
.13
.16
.18
.21
.23
.26
.29
.31
.34
.36
.39
.42
.44
.47
.49
.52
.55
.57
.60
.62
.65
.68
.70
.73
.75
.78
.81
.83
.86
.88
.91
.94
.96
.99
.01
.04
.07
.09
.12
.14
.17
.20
.22
.25
.27
.30

R R R EHE R R R R N R 000 0000000000000 00000C0TO0DOODODDOO0O0OO0OO

(kNm)

-0

-0
-0

-5
-6

~-10

~14

-9

-1

.00
-0.
-0.

02
10

.22
.38
~-0.
~-0.
-1.
~-1.
~-1.
-2.
-2.
-3.
-4.
-4.

60
86
17
53
94
39
S0
45
05
69

.39
.13
-6.
-T.
-8.
-9.
.56
-11.
-12.
-13.
~-14.

~-9.
.96
~14.

-9.
.08
-8.
-7.
~-6.
-6.
-5.
~5.
~4.
-4,
-3.
-3.
-2.
-2.
~-1.
-1.
-1.
.01
-0.
-0.
-0.

92
76
64
58

59
67
79
96
86

96
86

34
63
95
31
69
11
56
04
55
09
66
27
91
58
28

77
57
39

[sNeNoNeoNoNoNeNoNeNoNeNeNoNeNelloNoRollololojollellelel

6
4q
3

Top Reinforcing
(mm? /m)

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

00

.00
.00
.00
.00
.00
.00
117.
77.
117.
117.
7.
71.
65.
60.
54.
49.
44.
40.
35.
31.
27.
24.
20.
17.
15.
12.
10.
7.

80
58
80
80
58
50
66
08
74
65
81
22
87
18
83
33
98
87
02
41
05
94
08
47
10

(ram? /m)

.00
.19
.75
.70
.02
.71
.79
.24
12.06
15.27
18.85
22.81
27.14
31.85
36.94
42.41
48.25
54.47
61.07
68.04
75.39
83.12
91.22
99.70
108.56
.00
00
.00
00
.00
.00
.00
.00
00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

Wad WEHEOOoOOo

[ e e
.

.

[cNoNoNoNoNoNeNeRoNoNoNoNoNeNolNoeNolNololo oo

SHEAR CHECK AT WALL-BASE JUNCTION TO BS8110 - 1987

Shear force at bottom of wall V =
Shear stress at bottom of wall v

Allowable shear stress vc

8.7 kN

0.04 MPa OK
1.04 MPa (based on Wall tensile reinf.)

520.00
520.00
520.00
520.00
520.00
520.00
520.00
520.00
520.00
520.00
520.00
520.00
520.00
520.00
520.00
520.00
520.00
520.00
520.00
520.00
520.00
520.00
520.00
520.00
520.00
520.00
520.00
520.00
520.00
520.00
520.00
520.00
520.00
520.00
520.00
520.00
520.00
520.00
520.00
520.00
520.00
520.00
520.00
520.00
520.00
520.00
520.00
520.00
520.00
520.00

Bot Reinforcing Nominal (0.13%)
(mm? /)
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Client
Internet: http//www.prokon.com
E-Mail : maik@prokon.com Calcs by lChecked by Date
Sketch of Wall

Design code: BS8110 - 1997

100.00kN
0.15
B= 2 486N
O-q
8 E 08 S%EBZgQ
o s kD 28459
I
= {.I/=0.70
59.0kPa ~ 0.04MPa
v=0.
Wall type: P?gp%%%acanﬁésép = 8.42 vc= 1.04MPa

Theory: Coulomb

o= gle AT YL e YWAYTAL ST NATTEYY L AR b
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Client
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Wall Bending Moments

Wall Moments Moment max = 3.92kNm @ -.400m

4.50 s

4'00 SR

3.50 |
_ 3.00}-

250

2.00 sl NGB e e e

—

Position (m

1.00|1—
5008

"d \.U
-3.00
5
-2.00
: :
1.00
5Q0
0

Bending moment (kNm)

Base Bending Moments

Base Moments Moment max = -15.0kNm @ .650m

ol o ol ol ol o ol o .o
"] 8 S 8 § g T § °

400
1.500
600

N

o

o
/

N
N
(@]

Bending moment (kNm)
» o
! ( o o
& O

-14.0 , . \

-16.0

Position (m)

o = glas AYLVEN oo WTTAL 85 MAYYYY ALLLAA (il
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Wall Reinforcement

Wall Reinforcement Reinforcement max = 390 mm*m @ 4.80m

400
Nominal
£ 300
£
E 250 ——
£ 200
(O]
o
S 150
R G R AR AR
@ 100
50.0 Qoloojo oo olooolooalnlooloooo o 0o
OO OO | N < 0] 0 LO-NTSF 000 O NI TOTEO-Q LN ) 0100
| ¥ S OFRIRE =T | | o BECK| | 03] 9| 03| 5| o | <F | RIS

Position (m)
Base Reinforcement

Base Reinforcement Reinforcement max = 118 mm?%m @ .650m

450
£ 400
€ 350
=
= 300
&
c 250
3
5 200
= 150
(1
100 \\
50018 Si8n-8r S S8 8 8 8nn {3
= -3l 3| 3| \R| & S| 2ok | Z

Position (m)

ol = slae AY.YEN Gope WAYFAL 8L NYYYY ALLAA b
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Internet. http/fwww.prokon.com
E-Mail : mail@prokon.com Cales by |Checked by Date
Schematic Reinforcement
T10@200 (Hor)
T10@200 (Hor)

T10@200 (NF)

FRONT

SECTION

T10@200 (FF)

| _—1-R1 0/m2 clips

1-R10/m2 clips
T10@200 starters
T10@200 starters
T10@150 (T1)
T10@150 (B1)

T10@150 (T2)
s

[ [/ AFro@is0 82)

o381 - gle AT YL Ue WTFAL 65 NIYEYY LE AL b
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O

300

x 550 mm

f'c

Ly

21 MPa

414 MPa

Confinement:

clr cover

spacing
16 N-12 at

64 mm

Spiral

40 mm

1.10%

2000

1000

57

=z X

1808 mm"2

4.159¢+009 mm~4
J
1.238e+009 mm"4

-1000

As =
Ix =
Iy =
Xo = 0 mm

- [a)
OREEE

consed To: COns

2e

nams

File namne:
DEAD SEA
Tels

Columnn

Sngineer: HAZSAN AL

Date:r 127272000
odsr AU 315-89
Unitas: Metrilc
A-axis slancdernass

(~1 T
o

TRANSEFORMER CoOL.

C:\COMPTRCI .COL

FLEX Material Properties:

L

Ec = 23168 MPa eu o= 0,002 mm/mm
—FKHAMERAH fo = 17.55 MPa s = 198955 MPa
Time: 15:11:53 Betal = 0.8&!

Stress Profile: Bloco

phitcr = 0,75, ohiib) = !
13 conasidered,; kiky = 1.20 I = L.Z0

o= gles AT YEN Oipe WNTYAL (56 AYEYY L AL GL
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Structural Calculations

OF

CORRIDOR PANELS

2N - plas AY.VEN Uipe NATTAL 86 NNYTYY L AA il
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el /o T 012 R2S XA S AR K2
o = O~0%)§£’_2.X\»4>0~524\<\\\(M2.

F\;\;S\\\vﬁf,
Lave Yoad = 22067 2.2 KN [w2

—~oval hoad = A2%0.404+ 2. 228325 KW/ 2
~oval hoad ol Pavel=2.4¥2-ARe.325
,‘ = 44 .95 ki/s
weight on Ba lro slab = 47-95/(4x2A)
, < 5 KNs [mR
M’f”} “% BW?/’"Rr-&oZ(ﬂ-/g 0124028+ 0 12) X 25X A
= 4.9 KN/

Z/‘ngo[//hfm;vyﬂ 5 @an $4~j+5;j‘j fCN/ng
p@s,/éh g Ty Bouni=

jsa/%m Boftom sl2b= ,13/)(/-2’5)(0‘8 C,Z&'"Xﬂ‘/ﬂ))(f«f'//‘g
= [-J2 KN/mpru=[.972

/'3 [2Kkfur W,
%W%% >

D€S; " ?L FWML;V“ Bh“\’cfa/\mce, ?amejlg,‘.——

o = plae AT .YLY Gipe TVTTAL (U VYTYY ALL - AA b
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CC gmtsbiiian ol slal
T
0w ( Bee )= 0 ‘GXO'%XQSX\‘A': 6.3 KN/MK
weighi Jro. slab= ¥5 K5O (12 X2 )X A (1, 2X2)
4 6 AX0 2R 2EK A
= 2 S2KN/wg
ﬁ;{skﬂnj = 0.6 RO-03X2 X\A-—\-%(l. A ’-8> ‘ﬂzzﬁ@‘?/@w});\ow
= 0.924 KN/mg
-Wfﬁf/m/g: 9, ’%@wk/‘\//»nkﬁ—\\[i%: o3 K\\\/‘“p\
bive koad = 2_x1 60 6 X2 K1 E/2A
~ |26 K(\\/w\l’

il RECTANGULAR PANELS SUPPORTED ON FOUR SIDES |f

3

fcu = 25 MPa +— Ly —+
fy = 414 MPa SIDE 1 Free +
SIDE 2 Free 2 l
ILx = 2.4 metres SIDE 3 Free
Ly = 2.4 metres SIDE 4 Free 1 31 L»
w = 8.325 KN/m"2 4 ‘
h = 120 mm +
M d R x/d P p’ As As’

SIDE 1 +0.0 90 0.00 0.00 0.00 0.00 0 0

SIDE 2 +0.0 90 0.00 0.00 0.00 0.00 0 0

SIDE 3 +0.0 90 0.00 0.00 0.00 0.00 0 0

SIDE 4 +0.0 90 0.00 0.00 0.00 0.00 0 0

SPAN X +2.6 90 0.33 0.03 0.09 0.00 83 0

SPAN vy +2.7 90 0.33 0.03 0.09 0.00 84 0

o - plae AP .YEY Gpr NATYAL ;oSG NAYTYY LLAA oL
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SPANS Bent and Beam Analysis Program V4.1 SPANS
SPANS Prepared by H. Saffarini 2/2/93 SPANS

coordor-top beam

Number of spans = 1 Number of load cases = 1
Span Length Width Depth Flange Flange
thickness width
1 3.400 0.200 0.700 0.000 0.200
Load case number : 1
Sr—m UDL Load 1 Load 2 Load 3 Load 4 Load 5
val Dis Val Dis val Dis val Dis val Dis
1 9.90 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Span Line Load From Length Intensity
1 1 0.85 1.70 1.98 0.00
Support width Redistribution
1 0.000 0 %
2 0.000 0 %
Envelope
Span 1ft BM span BM rgt BM 1ft SF rgt SF
1 0.0 16.4 0.0 18.5 -18.5

Required Steel Areas (mm square)

Span Top L Bot L Top M Bot M Top R Bot R
1 202 0 0 202 202 0

Maximum Spacing of Shear Stirrups in mm

Span leg L-zone spacing dia. R-zone spacing dia. Rest-spc dia.
1 2 0.85 437 8 0.85 437 8 437 8
Span 1
Span/Depth 5.1
Allowable 42.1
202 0 202 Requ. Top
0 ¢ 12 2 % 12 0% O
0 ¢ 16 0% O 2 % 16
226 226 402 Prov. Top
I span 1 |
0 202 0 Requ. Bot
0% O 2 % 16 0¢ O
0% O 0% O 0% O
0 402 0 Prov. Bot

G - gle AY VLN Gge NYTAL 56 NAYYYY EE-AA slb
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SPANS Bent and Beam Analysis Program V4.1 SPANS
SPANS Prepared by H. Saffarini 2/2/93 SPANS

coordor-top beam

Jumber of spans = 1 Number of load cases = 1
Span Length width Depth Flange Flange
: thickness width
1 4.600 0.600 0.300 0.000 0.600
TLoad case number : 1
S}oe.i1 UDL Load 1 Load 2 Load 3 Load 4 Load 5

val Dis Val Dis val Dis val Dis Val Dis
1 11.03 17.8 2.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Span Line Load From Length Intensity
Support Width Redistribution
1 0.000 0 %
2 0.000 0 %
Envelope
Span 1ft BM span BM rgt BM 1ft SF rgt SF
1 -0.0 49.6 -0.0 34.3 -34.3

Required Steel Areas (mm square)

Span Top L Bot L Top M Bot M Top R Bot R
1 242 0 0 555 242 6]

Maximum Spacing of Shear Stirrups in mm

Span leg L-zone spacing dia. R-zone spacing dia. Rest-spc dia.
1 2 1.15 146 8 1.15 146 8 146 8
Span 1
Span/Depth 17.4
Allowable 33.2
242 0 242 Requ. Top
0 % 12 4 & 12 0% O
0 ¢ 16 0% O 4 & 12
452 452 452 Prov. Top
| span 1 [
0 555 0] Requ. Bot
0% O 4 & 14 0O ¢ 14
0% O 0¢ O 0% O
0 615 0 Prov. Bot

0¥ = glar AT VLN Gpe WATTAL o0 NAYTYY ELCAA s
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mm diam.

fy

As
Ix
Iy

X0
3L~

Confinement:
clr cover
spacing

7 N-16 at 1.11%

I

1993

21 MPa
414 MPa

Spiral

30 mm
125 mm

1400 mm”"2

1.257e+009 mm™4
|
1.257e+009 mm"4
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File name:

]
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Enginser: Hasss

juy]

ot

Tal: 400 nm

C:A\UNFILE.COL
s Dead Zea Conplex

column

Dat s 12000 Time:
Code s ACT 21a-0%9

Un < Matr

A-axia slanderness i1s consider

Material Properties
BEc o= 23168 MPa e o= 0,003 om/mun

199555 MPa

Profile: Bl
e i . v = Gl
biby = 1.00 s = 1L 20
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Concrete Base Design :

input Data
Base Length A (m) 1
[Base Width B (m) | 1]
| Column(s) "~~~ " colt” " "[Col2 _ ]
cm " oa
X R
O D
[
[Stab column height X (m) | 1]
R
Soil Cover Z (m) 0.8 | Load |Column | LF | LF P Hx Hy Mx W
Conereie Densty @i [25 1| |gose | o | mipy|max| w0 |0 | o | ot | @
Soil Density (kN/n3) 20 1 1 1 11 |35
Soil ‘f_ri_cﬁ&n‘a_nél‘é E"S ——————— 35 ]
Base friction constart | 14 ]
Reinf. depthtop X (mm) | 500
Reinf. depthtop ¥ (mm) | 50 7]
Reint. depth botfom X (mm) |50 |
[Reinf. depth bottom ¥ (mm)_ |50 |
Min Load Factor: self weight (15 |

‘Qutput for Load Case 1

OUTPUT FOR LOAD CASE 1
Meax. soil pressure (kPa) 6244
SF overturning (SLS) 1100 _]
SF overturning (_U—Lé) uuuuuu =100

i UG I A UG

Linesar shear X (kN) 0.000

[veXMPay T 0347 ]
Linear shear ¥ ()~~~ "|0.000_ |
ve Y (MPa) o 0.347

Linear shear other (k) |0.000 |
[Punching shear (kN) | 0000 |
[vePunch 7T 0347 |

DN = glas APLYEN Gpe NATTAL ST NAYEVY UL AA B
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PROKON

Software Consultants (Pty) Ltd
Intemet: hitp.//www.prokon.com
E-Mail : mail@prokon.com

Job Number

Shest

Job Title

Client

Calcs by

Checked by Date

Schematic reinforcement of Base

— 5Y12-A-200 (B1)

A

Col1!

A

PLAN

— 5Y12-B-200 (B2)

E_E
E E
Section:Column 1
Y1 -E
1R8-F;
SECTION

oY = ghe AY.YEN G NAYYAL -G ANYTYY VLA i
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W= 8325 K2
.fx/jj _ /085 =2-©
l:/)p,/ =ox F > Xy = 60324
My = Xy P Ky= 0.0877
P = é:/o,g/,ﬁ = VJL/XS‘EZD/X (FXOES =€ 0lhE

MQ(: 06384 x6-ol4t =0 95 KN=m
M)/ L 0.03Y Y K6 0l48 = 0. 2867 KN ="

_ 2
use Min /&’a«% _ pewoz Kloo K10 =2¢..%.
USE 7'5-/0;) A0

o381 - gl AF.YEN Gope WAYTAL S5 NAYTYY L AA b
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CH

250 mm diam.

f'c 21 MPa

i

Ly 414 MPa

Confinement: Spiral
clr cover = 40 mm
spacing = 81 mm

5 N-12 at 1.15%
As = 565 mm"2

Ix = 1.917e+008 mm"4
|
1.917e+008 mm™4
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File name: C:\COMCGOCY
Froject: DEAD SEA COMEFLEX

Column Id: %00 mn INTERIOR

D

1s

.COL

considerad;

Ec = 23168 MPa 11 = 0,003 mm/mmn
fo = 17.85 MPa Es = 198855 Mba

stress Profile: Eloc
“phidfcl = 0,75, vhiin) = 0,90
= 1.00 is 1L20
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