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Closed Rectangular Tanks 2
on Ground

Capacity 350,000 Litres

2'1. Data

Capacity - 350 m3, Free Board=20 cm, Shape desired —Rect-
angular and closed '

Materials available : Concrete - grade A7 200, Steel - grade — 1
2°2. Characteristic Strengths

gep="70 kg/cm? m=13
0w =1000 kg/cm?  jd=084 d, R=14
g =170 kg/crnz m=13

05 = 1250 kg/cm? id=0'86 d, R=12'6
2:3. Trial Dimensions

Required capacity=350 m3, Depth of tank (assume) =3'5 m,
Area of the tank =100 m2. Using 155 mx7 mX3'3 m

Actual capacity =358 m®>350 m® °

SoUse 1555 mXx7mx3'5m tank

L _ 155 L _ 155 B_ 1 _
BT Chy T Es R T et

The walls can be designed as propped cantilever.

2'4. Roof Slab Loads
Use Slab and T-beam roof

Slab—span=32 m LK 1 -ZM;. i ;
Loads 7M F + i |
Live load =150 kg/m¢?, PE T
Screeding (5 cm)=110 kg/m¥, 4 —l 1
Self weight (1/35x320) at 10 cm ———155M ——

thick=10 x 24 =240 kg/m?

Total load = 500 kg/m?
2'4'1. Bending Moment

Continuous slab—span=32 m
wl/? _ 500X (3:2)%

Max. BM = 0 10 =512 m kg
2'4'2. Depth of Slab
Using M 150 concrete for foof
BM =87 bd?
512x 100 —
dngm-O— —:\/59 =77 cm.

Used=10cm and d,=8'S cm
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2'4'3. Amount of Main and Secondary Reinforcement
y 51200
¢

=T1400x 87 x85 —495 cm?

Use 10 mm ¢ at 15'5 cm c/c

015
[ . — N 2
A 100 X10%100=1'5 cm

Use 6 mm ¢ at 16'S ¢cm c/c
2'5. T-Beam

Span =725 m, assuming 25 cm bearing, centre to centre of
beams =32 m

Loads : From slab=500x 3'2=1600 kg/m

. ; 30 50
Self weight of rib (30 cm X 50 cm)=—100 X100 X 1X2400
=360 kg/m
Total load=(1600 +360) =1960 kg/m
2'5'1. Bending Moment 01M;
_ 1960 (725)* _ = '
BM= g = 8 ~— =12900 m kg ?;:11-‘
Approximate lever arm=d, —d,[2=55—5 I
=50 cm
. b qo3M
2'5'2. Approximate Steel
Approximate steel reguired ) L
_ 12900100 _ 0.\ . 1 _?JM@
1400 x 50 : M
Use 6—20 mm ¢ de0%4 05M
A¢ provided= 1884 ¢cm? L_
2'5'3. Effective width of Flange v aeal| |
The least of @

a
; 03 M
(7) 1/3 of span=?3i5=2‘42m=242 cm, l_ 'l

(i) centre to centre of beam=3'2 m=2320 cm,
(iii) 12 ds+b,=12%x 104+30=150 cm

2°'5'4. Position of N.A.
Assuming that N4 lies below the flange

B x dsx(n - %i)=mxA, (d—n)

lSO.X]O_X(n—S)-—-lSX18‘84(54—}1)

1500 n—7500=990— 340 n

1500 7 4 340 n="7500 418400

1840 n=25900

n=14'1 cm

3n—2ds ds 3x141-2x10 . 10
n-ds XT3 T T 2xI41—=10 3
_423-20 10 223 10

~ 28210 X 3~ 1gg X3y H08cm
Actual lever arm=d, — §=j;=54— 408 = 49°92 cm

=
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2'5'5. Stresses

1290000 - )
m—lB?O kg/cm? << 1400 kg/cm

: et ot 1370 x 141
Stress in concrete - =nm), Ocp= 18x399
=42'7 kg/cm? < 50 kg/cm?
2°'5'6. Shear Stress Nominal Stirrups
Maximum shear at the support edge

1960X7_ o501

2
s 6850
Shear stress qs =jd+br = 4992 x 30
Provide 8 mm ¢ two-legged at 30 cm c/c
2'6. Side Walls L/h and B/h > 2
Both shorter and longer walls are designed as propped cantilevers
Maximum water pressure at the base of the wall p=wh
=1000 X% 3°5=3500 kg
2'6°'1. Bending Moment
Maximum positive Bending Moment

_wh® 1000 %x (35 _
1000 1281 mig

Maximum negative bending moment
wh3 1000 X (3°5)3

Stress in steel=

 —

=46 kg/cm?<5 kg/cm?

=5 = E =2860 m kg
2:6'2. Thickness of the Walls
2860 x 100 — :
dy=4| — 100;]-4—*--‘\/205=14 3cm

Use d=20 cm thickwalls and d,=16 cm
2'6'3. Main Reinforcement

Amount of steel required for —ve bending moment (water face)
L= 286000 513 onit
1000 x 8416~ -
Use 20 mm ¢ at 14'5 cm c/c
Amount of steel required for 4 ve bending moment (away from
water face)
128100

= 1250% 86 X 16
2'6'4. Secondary Reinforcement

=7'45 cm?. Use 12 mm ¢ at 15 cm ¢/c

0:39% of the concrete area=A.=?—£) % 20 X 100=6 cm?

Use 8 mm ¢ at 15 cm c/c on both faces
2'7. Base Slab
Base slab dimensions=16'9 m X84 m
Loads : Roof slab=740x 159 X 500=58600 kg

. 30 50
=7 il =t O = k
Beam ribs (4 Nos)=7'40 x 100 X100 % 4 % 2400=10700 kg
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Sidewalls : weight of the side walls

=2(724157) x -]2(;)0><2400><3'5
20

=2 X229 x T00 ® 2400 % 3'5=177,100 kg
Total load on the slab 58600+ 10700+ 77100= 146,400 kg
Soil reaction below the base
146400 i
. T T69xg4 ~ 1035 ke/m
2'7'1. Bending Moment

Approximate bending moment
J2 -9\2
=13L = ]035;(7 <) = 6700 m kg

Actual moment. Total load==1035 x 8'4 =8700 kg

Reaction = 4350 kg

Bending moment at the centre

=4350X3'6-1035x% -82—4 X %‘!

=15400 9100 6300 mkg
2'7°2.  Depth of Slab Required

_ [6300x100 /..
ii=y| S A

=21"2cm
Use d=26 cm and d,=22 cm
2'7°3.  Main and Secondary Reinforcement

- 030000 = 2 11 cm c/c at the
Ay lOOOx‘84><22_34cm Use 22 mm ¢

top face

G- MR-22400

ety

0°39% concrete area, A,=-?'—3'ﬁ X 20 X 100=6 cm?
Use 8 mm ¢ at 16'5 cm ¢/c on the top face and 31 cm c/c in both
directions at bottom face.
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File Edit Project Calculator Reqist  About
VAT SA A ’_ﬁl
7m | e |
A Tank Mar = 379,75 auw.
B s TR TR A = 22143
BE S 1TATWAIHEN D Mga = 44286
Emjﬂé%uﬂmam%ﬂaa’ﬂmama =2
LR AR ET .
Use 20 mm.@ 15 cm.(vdSumadaamla)
Use 12 mm.@& 15 cm.[id3umadiadinuwan)
Jze 8 mm.@ 16 cm [aSuinsaudia)
LERNRITIL NS5
| Use 22 mm.2 18 cm.[mEwnsasd Sadiuie
8 mm.@ 26 cm.[mew AsavdtuEuata Battom)
: 8 mm.@ 13 cm.(mzwnsacdFuewats Top)
ol - v
wsssndiag et bdsiu = 117660 kg
156 m wsaneasdSalalady = 17793024 kg
Lalsfisw sazndia [Up Lif
ATmRwIEdaiue = 18 cm,
el
ATEEwIsTHIwen = 20 om,
o | msemday Tavwewnesdaldls ok
asaaday 2aameuigiusdiaawa. 0K
http: / /www tumcivil com
Check Input Data ~
Tank 58w Tank gUnsawuusn E
AR = 7 m =
Aagts = 15.5m
Arsga = 35 m
AawEwasa = 20 cm.
= - -3
mgm'asmmaﬂagwlu awim = 20 mm.
vrRALERHN IR IR s an tum = 12 mm.
prEmAEuEnsaufavnanan 2 Fu awm = Bmm. ¥
Input Data
arwade = ¥ m. ‘ L l J ‘ |
A21MaTI = 15.5 m. \/
auda = 3.5 m. (o 1TAME guarans
anunuIYedaia = 20 cm. : ! T
M ([ AuRwTHES = 26 cm. PRI,
T z = wannzwATIN Y = 22 mm,
wanaZuafaf iy = 20 mm. A = 2 TAME uwiiu
F = . u WanAsuaFan14813 = 8 mm.
wHandsunaRanuuen = 12 mm.
wwamdZuIagevia = § mm. " ARATINE1ININSTINASA .JZL
& wisATMsTIEFTMRES = 3.2 m. A TANE WEa

lanadnanIsAIIaaanunag NI qlaiui
ADIRUNWTIELAITAIUILAANIN
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2F9ng Dr.D.Krist
LAAISIEANITATUITY Tank azbilau

Characteristic Strengths
Qcb1=70kg./sg.cm. Qst1=1000 kg./sgq.cm. jd1=.84d R1=14
Qcb2 =70 kg./sg.cm. Qst2 = 1250 kg./sgq.cm. jd2=.86d R2=12.6

UNALRY Tank : N394 = 7 m. X819 = 155 m. Xga1= 35 m. (ﬁ?mmmmﬁg'ﬂm Tank = 379.75 a1l.4.)
ARFIEIU ALY / ANNTN = 2.2143  ANEN9 / AANAY = 4.4286 ,ANNTNY / ANG = 2
Maximum positive bending moment = wh”3/33.5 = 1279.8507 m.-kg.
Maximum negative bending moment = wh”3/15 = 2858.3333 m.-kg.
Find min.thickness of wall =d' = (M-x 100/ 100xR1) ~ 0.5= 14 cm.
ﬁjuumm’muu’mﬁq Tyankz 20 cm. (d'= 16 cm.)
AU NLTTF AN AR L At = (M-x100)/(Qst1 xjd1xd') = 21.2674 sg.cm.
mu’]mu@ﬂﬂumﬂu UM 20 mm.@ 15 cm.
mmmmwuwummmammummuu@n At=(M+x100)/(Qst2xjd2xd")= 7.441 sqg.cm.
3 PWAWMANTUANLUEN TUA 12 mm. @ 15 cm.
AT E AN NSRRI TR At = 0.3 % x ( ANNVUINIS ) x 100 = 6 sg.cm.
PWAMANTUANLUEN TUA 8 mm. @ 16 cm.
Self weight of slab = ( AMNUUINTI / 100 ) x 2400 x 1 = 480 kg./sq.m.
Weight of water = ( unit weight ) x (97444 ) = 3500 kg./sq.m. Total load = 3980 kg./sg.m.
Maximum bending moment=w x (L ~2)/10 = 4075.52 m.-kg.
Find min. depth of slab R1 xBx (d "2) = 4075.52 x 100 AL d = 17.0619 cm.
mﬁumm”lammﬁﬂu Tank = 26 cm. (d'=23 cm.)
mmmmwuwmmmmaﬂm Lmiwmmumu At=( 4075.52 x100)/(Qst1xjd1x 23 ) = 21.0948 sqg.cm.
VUNANANAY LLﬂNﬁmmuﬁu AWM 22 mm.@ 18 cm.
mmmmwuwummmaﬂm Lmiwmmumq At =0.3 % x (ANUUIFIU) x 100 = 7.8 sqg.cm.
‘nmmmaﬂmum\iﬁ’mmumq UM 8 mm. @ 26 cm.(Bottom) 8 mm. @ 13 cm.(Top)

7m

15.5 m.
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Y3 [ a Y
(187] mmwgﬂm A Tank LKANLATNNUY

Width= 7 m.

ANTHUUINTE = 20 cm.

- WaNFATeLNIUNA 8 mm.@ 16/|dm.
,gé Height = 3.5 m.
wiangusuluauna 20 mm@ 15 ci.

wangusuuenawa 12 (Mm@ 15 cm.
p —A)

=] [

Wmﬁwmﬁu: 26 cm.
(A) v

Cross Section

Length = 15.5 m.

J

nn ~ nn,

ANTHUUINTIG = 20 cm.

- ANSATaLGIIUNA 8 mm.@ 16 cm.
_IK“ Height = 3.5 m.
wangusuluauia 20 mm@ 15 cm.
WANEWAULENTWIA 12 mm.@ 15 cm.

L ANINUUINY = 26 cm.

Long Section
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TA59N15 g UAIRENg

Y3 s [~ o &
LLﬂﬂ\'i.ﬂ']‘Wgﬂﬁlﬂ Tank AMNENILASTNITAALURANNUI-NU

Length = 15.5 m.

B

ANHUUINTIG = 20 cm.

L de WANTATRLONTUNA 8 mm.@ 16 cm.
Height= 3.5 m.
e wanguduluaim 20 mm@ 15 cm.

< WANEUANLUeNIWIA 12 mm.@ 15 cm.
" AZINT 22 mm. @ 18 cm.
8 mm.@ 26 cm.(Bottom) LL@J;:@ 13 cml(Top)
.
(e N— A A— A 7 A \Nu— ahhbi
APUUNINY = 26 cmT
U U
Length = 3.2 m.
Long Section
N N )
WANEUANLUENIWIA 12 mm.@ 15 cm.
<7

wiangiuduluaum 20 mma@ 15 cm.

LRAAINITHALARNNITI

U

WIANAAARLN 2UNA 22 mm. @ 18 cm.(1EuL31IEw)

WMANAZUNT 1WA 22 mm. @ 18 cm.(ddUAaLin)

-

URAINITEALREATRY
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1 Max positive bending moment 1281 m.-kg. 12798507 m.-kg.
2 Maxnegaitive bending maoment 2860 m.-kqg. 2858.3333 m.-kqg.
3 PR E AR L TIG U TU A 21.3 =q.cm. 21.2674 sg.cm.
TEmAnEELIuWE 20 mm.
FEUEMT Spacing 14.5 cm. 15 cm.
4 PrufnininmE nuagLmisinuuan (At 745 sg.cm. 7441 sgq.cm.
TEmAAEE IR 12 mm.
FEUEMT Spacing 15 cm. 15 cm.
& Punindin & nLEF LT R Giuuan (At b sg.cm. b sg.cm.
TEmAAEELIILAE B mm.
FrUE Spacing 15 cm. 16 cm.
B Covering Concrete Mg 4 cm. 3 i
7 FIM TLILLEAg B300 m.-kqg. A075.52 m.-kqg.
8 PurindiamE new nsagucinu St 34 sg.cm. 21.0948 sg.cm.
TEmanESLIUR 22 mm.
FEUEMT Spacing 11 cm. 18 cm.
9 PR E Ae TG ETIA) B sg.cm. 7.8 sg.cm.
TEmAALEE LIS B mm.
FEUEMT Spacing 16.5 cm.(Top) 13 cm.(Top)
31 cm.(Bottam) 26 cm.(Bottam)

sransiifiadunnnuanasusalinilunidaie aavnsIan
TaansAwIamalatalnulzsNTuniivdananseluu?
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