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Indian Standard

CODE OF PRACTICE FOR CONCRETE
STRUCTURES FOR THE STORAGE OF LIQUIDS

PART IV DESIGN TABLES

0. FOREWORD

0.1 This Indian Standard ( Part IV ) was adopted by the Indian Standards
Institution on 7 December 1967, after the draft finalized by the Cement
and Concrete Sectional Committee had been approved by the Civil Engi-
neering Division Council.

0.2 The need for a code covering the design and construction of reinforced
concrete and prestressed concrete structures for the storage of liquids has
been long felt in this country. So far, such structures have been designed to
varying standards adapted from the recommendations of the Institution of
Civil Engineers and of the Portland Cement Association with the result
that the resultant structures cannot be guaranteed to possess a uniform
safety margin and dependability. Moreover, the design and construction
methods in reinforced concrete and prestressed concrete are influenced by
the prevailing construction practices, the physical properties of the materials
and the climatic conditions. The need was, therefore, felt to lay down
uniform requirements of structures for the storage of liquids giving du€
consideration to these factors. In order to fulfil this need, formulation
of this Indian Standard code of practice for corcrete structures for the
storage of liquids ( IS: 3370 ) was undertaken. This part deals with design
tables for rectangular and cylindrica! concrete structures for storage of
liquids. The other parts of the code are the following:

Part I General requirements
Part II Reinforced concrete structures
Part III Prestressed concrete structures

0.3 The object of the design tables covered in this part is mainly to present
data for ready reference of designers and as an aid to speedy design calcula-
tions. The designer is, however, free to adopt any method of design depend-
ing upon his own discretion and judgement provided the requirements
regarding Parts I to IIT of IS : 3370 are complied with and the structural
adequacy and safety are ensured.

0.3.1 Tables relating to design of rectangular as well as cylindrical tanks
have been given and by proper combination of various tables it may be
possible to design different types of tanks involving many scts of conditions
for rectangular and cylindrical containers built in or on ground.

3



1813370 (Part IV ) - 1967

0.3.2 Some of the data presented for design of rectangular tanks may be
used for design of some of the earth retaining structures subject to earth
pressure for which a hydrostatic type of loading may be substituted in the
design calculations. The data for rectangular tanks may also be applied to
design of circular reservoirs of large diameter in which the lateral stability
depends on the action of counterforts built integrally with the wall.

0.4 While the common methods of design and construction have been
covered in this code, design of structures of special forms or in unusual
circumstances should be left io the judgement of the engineer and in such
cases special systems of design and construction may be permitted on pro-
duction of satisfactory evidence regarJing their adequacy and safety by
analysis or test or by both.

0.5 In this standard it has been assumed that the design of liquid retaining
structures, whether of plain, reinforced or prestressed concrete is entrusted
to a qualified engineer and that the execution of the work is carried out
under the direction of an experienced supervisor.

0.6 All requirements of IS:456-1964* and IS:1343-1960f, in sc far as
they apply, shall be deemed to form part of this code except where other-
wise laid down in this code,

0.7 The Sectional Committee responsible for the preparation of this standard
has taken into consideration thc views of engineers and. technologists
and has related the standard to the practices followed in the country in this
field. Due weightage has also been given to the need for interfational co-
ordination among the standards prevailing in different countries of the
world. These considerations led the Sectional Committee to derive assistance
from published materials of the following organizations:

British Standards Institution;
Institution of Civil Engineers, London; and
Portland Cement Association, Chicago, USA.

“les have been reproduced from °Rectangular Concrete Tanks’
and ¢ Circular Concrete Tanks without Prestressing’ by courtesy of Portland
Cement Association, USA.

0.8 For the purpose of deciding whether a particular requirement of this
standard is complied with, the final value, observed or calculated, expressing
the result of a test or analysis, shall be rounded off in accordance with
IS: 2-1960t. The number of significant places retained in the rounded
off value should be the same as that of the specified value in this standard.

*Code of practice for plain and reinforced concrete ( second revision ).
+Code of practice for prestressed concrete.
$Rules for rounding off numerical values ( revised ).
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1S : 3370 ( Part IV ) - 1967
1, SCOPE

1.1 Thisstandard ( Part IV ) recommends design tables, which are intended
as an aid for the design of reinforced or prestressed concrete structures for
storage of liquid.

2. RECTANGULAR TANKS

2.1 Moment Coeflicients for Individual Wall Panels — Moment
coefficients for individual panels considered fixed along vertical edges but
having different edge conditions at top and bottom are given in Tables 1
to 3. In arriving at these moments, the slabs have been assumed to act
as thin plates under the various edge conditions indicated below:

Table 1 Top hinged, bottom hinged
Table 2 Top free, bottom hinged
Table 3 Top free, bottom fixed

2.1.1 Conditions in Table 3 are applicable to cases in which wall slab,
counterfort and base slab are all built integrally.

2.1.2 Moment coefficients for uniform load on rectangular plates hinged
at all four sides are given in Table 4. This table may be found useful in
designing cover slabs and bottom slabs for rectangular tanks with one cell.
If the cover slab is made continuous over intermediate supports, the design
may be made in accordance with procedure for slabs supported on four
sides ( see Appendix C of IS :; 456-1964* ).

2.2 Moment Coeflicients for Rectangular Tanks — The coefficients
for individual panels with fixed side edges apply without modification to
continuous walls provided there is no rotation about the vertical edges. In
a square tank, therefore, moment coefficients may be taken direct from
Tables 1 to 3.- In a rectangular tank, however, an adjustment has to be
made in a manner similar to the modification of fixed end moments in a
frame analysed by the method of moment distribution. In this procedure
the common side edge of two adjacent panels is first considered artificially
restrained so that no rotation can take place about the edge. Fixed edge
moments taken frno}l Tables 1, 2 or 3 are usually dissimilar in adjacent
panels and the differences, which correspond to unbalanced moments, tend
to rotate the edge. When the artificial restraint is removed they will induce
additional moments in the panels. The final end moments may be obtained
by adding induced moments and the fixed end moments at the edge. These
final end moments should be identical on either side of the common edge.

2.2.1 The application of moment distribution to the case of continuous
tank walls is not as simple as that of the framed structures, because in the

*Code of practice for plain and reinforced concrete (:ec‘ond revision ).
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former case the moments should be distributed simultaneously all along
the entire length of the side edge so that moments become equal at both
‘sides at any point of the edge. A simplified approximation would be dis-
tribution of moments at five-points, namely, the quarter-points, the mid-
point and the bottom. The end moments in the two intersecting slabs
may be made identical at these five-points and moments at interior points
adjusted accordingly.

2.2.1.1 'The moment coefficients computed in the manner described are
tabulated in Tables 5 and 6 for top and bottom edge conditions as shown
for single-cell tanks with a large number of ratios of b/a and ¢/a, b being
the larger and ¢ the smaller of the horizontal tank dimensions.

2.2,2 When a tank is built underground, the walls should be investigated
for both internal and external pressure. This may be due to earth pressure
or to a combination of earth and ground water pressure, Tables 1 to 6
may be applied in the case of pressure from either side but the signs will
be opposite. In the case of external pressure, the actual load distribution
may not necessarily be triangular, as assumed in Tables 1 to 6. For exam-
ple, in case of a tank built below ground with earth covering the roof slab,
there will be a trapezoidal distribution of lateral earth pressure on the walls.
In this case it gives a fairly good approximation to substitute a triangle with
same area as the trapezoid representing the actual load distribution,
The intensity of load is the same at mid-depth in both cases, and when the
wall is supported at both top and bottom edge, the discrepancy between the
the triangle and the trapezoid will have relatively little effect at and near
the supported edges. Alternatively, to be more accurate, the coefficients
of moments and forces for rectangular and triangular distribution of
load may be added to get the final results.

2.3 Shear Coefficients — The values of shear force along the edge of a
. tank wall would be required for investigation of diagonal tension and bond
stresses. Along vertical edges, the shear in one wall will cause axial tension
in the adjacent wall and should be combined with the bending moment
for the purpose of determining the tensile reinforcement.

_ 2.3.1 Shear coefficients for a wall panel ( of width b, height a and sub-
jected to hydrostatic pressure duc to a liquid of density w ) considered fixed
at the two vertical edges and assumed hinged at top and bottom edges are
given in Fig. 1 and Table 7.

2.3.2 Shear coefficients for the same wall panel considered fixed at the
two vertical edges and assumed hinged at the bottom but free at top edge
are given in Fig. 2 and Table 8.

2.3.3 It would be evident from Table 7, that the difference between the
shear for b/a = 2 and infinity is so small that there is no necessity for com-
puting coefficients for intermediate valaes. When b/a is large, a vertical
strip of the slab near the mid-point of the b-dimension will behave essentially

6
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as a simply supported one-way slab. The total pressure on a strip of unit
height is 0°5 wa? of which two-thirds, or 033 wa? is the reaction at the bottom
support and one-thirds, or 017 we?, is the reaction at the top. It may be
seen from Table 17 that the shear at mid- -point of the bottom edge is
0329 wa® for bja =20, the coeflicient being very close to that of
1/3 for infinity. In other words, the maximum bottom shear is practi-
cally constant for all values of b/a greater than 2. This is correct only
when the top edge is supported, not when it is free.

2.3.3.1 At the corner the shear at the bottom edge is negative and is
numerically greater than the shear at the mid-point. The change from
posttive to negative shear occurs approximately at the outer tenth-points
of the bottom edge. These high negative values at the corners arise from the
fact that deformations in the planes of the supporting slabs are neglected
in the basic equations and are, therefore, of only theoretical significance,
These shears may be disregarded for checking shear and bond stresses,
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2.3.3.2 The unit shears at the fixed edge in Table 7 have been used
for plotting the curves in Fig. 1. It would be seen that there is practically
no change in the shear curves beyond 6/a=2-0. The maximum value occurs
at a depth below the top somewhere between 064 and 0'8a, Fig. 1 will be
found useful for determination of shear or axial tension for any ratio of 4/a
and at any point of a fixed side edge.

2.3.4 The total shear from top to bottom of one fixed edge in Table 7
should be equal to the area within the corresponding curve in Fig. 1. The
total shears computed and tabulated for hinged top may be used in making
certain adjustments so as to determine approximate values of shear for walls
with free top, These are given in Table 8.

2.3.4.1 For b/a=1/2 in Table 7, total shear at the top edge is so small
as to be practically zero, and for b/a=1-0 the total shear, 0-005 2, is only
one percent of the total hydrostatic pressure, 0:50. Therefore, it would
be reasonable to assume that removing the top support will not materially
change the total shears at any of the other three edges when 6/a=1/2 and 1..

8
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At b[a=2-0 there is a substantial shear at the top edge when hinged, 0053 8,
so that the sum of the total shears on the other three sides is only 0-44 62,
If the top support is removed, the other three sides should carry a total of
0-50. A reasonable adjustment would be to multiply each of the three
remaining total shears by 0-50/0-446 2=1'12, an increase of 12 percent.
This has been done in preparing Table 8 for b/a=20. A similar adjustment
has been made for b/a=30 in which case the increase is 22 percent.

2.3.5 The total shears recorded in Table 8 have been used for determina-
tion of unit shears which are also recorded in Table 8. Considering the shear
curves in Fig. 1 and assuming that the top is changed from hinged to free,
for b/a=} and 1, it would make little difference in the total shear, that is,
in the area within the shear curves, whether the top is supported or not.
Consequently, the curves for b/a=} and 1 remain practically unchanged.
For b/a=2 an adjustment has become necessary for the case with top free,
A change in the support at the top has little effect upon the shear at the
bottom of the fixed edge. Consequently, the curves in Fig. 1 and 2 are
nearly identical at the bottom. Gradually, as the top is approached the
curves for the free top deviate more and more from those for the hinged
top as indicated in Fig. 2. By trial, the curve for §/a=2 has been so ad-
justed that the area within it equals the total shear for one fixed edge for
b/a=20 in Table 8. A similar adjustment has been made for b/a==3-0
which is the limit for which moment coefficients are given.

. 2.3.5.1 Comparison of Fig. 1 and Fig. 2 would show that whereas
for b/a=2°0 and 30 the total shear is increased 12 and 22 percent respectively
when the top is free instead of hinged, the maximum shear is increased but
slightly, 2 percent at the most. The reason for this is that most of the in-
crease in shear is near the top where the shears are relatively small,

2.3.5.2 The same procedure has been applied, for adjustment of unit
shear at mid-point of the bottom, but in this case the greatest change re-
sulting from making the top free is at the mid-point where the shear is large
for the hinged top condition. For example, for &/a=3-0, the unit shear
at mid-point of the bottom is 033 wa? with hinged top but 045 wa® with
free top, an increase of approximately one-third.

2.3.6 Although the shear coefficients given in Tables 7 and 8 are for
wall panels with fixed vertical edges, the coefficients may be applied with
satisfactory results to any ordinary tank wall, even if the vertical edges are
not fully fixed.

3. CYLINDRICAL TANKS
3.1 Ring Tension and Moments in Walls

3.1.1 Wall with Fixed Base and Free Top, Subjected to Triangular Load
( Fig. 3 ) — Walls built continuous with their footings are sometime designed
as though the base was fixed and the top free, although strictly speaking

9
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the base is seldom fixed, but it is helpful to start with this assumption and
then to go on to the design procedures for other more correct conditions.
Ring tensions at various heights of walls of cylindrical tanks fixed at base,
free at top, and subjected to triangular load are given in Table 9.
Moments in cylindrical wall fixed at base, free at top and subjected to
triangular load are given in Table 10. Coefficients for shear at base of
cylindrical wall are given in Table 11.

Fic. 3 WaLL wita Fixep Base ano Free Tor SusjecTED
To TriaNGULAR LoAD

3.1.2 Wall with Hinged Base and Free Top, Subjected to Triangular Load
( Fig. 4 ) — The values given in 3.1.1 are based on the assumption that the
base joint is continuous and the footing is prevented from even the smallest
rotation of kind shown exaggerated in Fig. 4. The rotation required to
reduce the fixed base moment from some definite value to, say, zero is much
smaller than rotations that may occur when normal settlement takes place
in subgrade. It may be difficult to predict the behaviour of the subgrade
and its effect upon the restraint at the base, but it is more reasonable to .
assume that the base is hinged than fixed, and the hinged-based assumption
gives a safer design. Ring tensions and moments at different heights of
wall of cylindrical tank are given in Tables 12 and 13 respectively. Coeffi-
cients for shear at base of cylindrical wall are given in Table 11,

Fi6. 4 WaLL wrta HiNGeED Base anp Frer Tor SusjecTED TO
TRIANGULAR Loap
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[£- R

3.1.2.1 The actual condition of restraint at a wall footing as in Fig,
and 4 is between fixed and hinged, but probably closer to hinged. The com-
parison of ring tension and moments in cylindrical walls with the end cen-
ditions 1 3.1.1 and 3.1.Z shows that assuming the base hinged gives con-
servative although not wasteful design; and this assumption is, therefore,
generally recommended. Nominal vertical reinforcement in the inside

curtain lapped with short dowels across the base joints will suffice.

This condition is considered satisfactory for open-top tanks with wall
footings that are not continuous with the tank bottom, except that allowance
should usually be made for a radial displacement of the footing. Such a
displacement is discussed in 3.1.5. If the wall is made continuous at top
or base, or at both, the continuity should also be considered. These condi-
tions are given in 3.1.6.

3.1.3 Wall with Hinged Base and Free Top, Subjected to Trapezoidal Load
( Fig. 5 ) — In tank used for storage of liquids subjected to vapour pressure
and also in cases where liquid surface may rise considerably above the top
_ of the wall, as may accidently happen in case of undérground tanks, the

nraserire an tank walle is 2 saomhination of the tr
PryIsuit Vil walin 3

ancular hvdrastatic n
waiis iS5 Q@ COINOAQwUs: O LT dkaliglu 2

ACLL llyulvﬂlul— N~ tl
sure plus uniformly distributed loading. This combined pressure will
have a trapezoidal distribution as shown in Fig. 5, which only represents
the loading condition, without considering the effect of roof which is dis-
cussed.in 3.1.4. In this case, the coefficients for ring tension may be taken

from Tables 19 and 14 Coefficients for shear at the bhace are given in
ITCIN} aawals 14 aniG a7, O 5 3018 Qi 11T DasSC arc given inn

Table 11. Coefficients for moments per unit width are given in Table 13.

e
EA = g

Fic.5 WaLL wrre Hingep Base anp Free Tor SUBJECTED
To TrAPRZOWDAL LOAD

3.1.4 Wall with Shear Applied at Top ( Fig.6) — When the top of the
cylindrical wall is dowelled to the roof slab, it may not be able to move
freely as assumed in 3.1.1 to 3.1.3. When displacement is prevented, the
top cannot expand and the ring tension is zero at top. If T kg is the ring
tension at 0°0 H when the top is free to expand as in 3.1.3, the value of shear
V can be found from Table 15 as below:

T=—x-—Z£ or

H
11
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HT

V=t
where

x = the coefficient obtained from Table 15 depending upon

. H?
the ratlo——b—t—

Fic. 6 WaLL wITH SHEAR AprpLIED AT Tor

3.1.5 Wall with Shear Applied at Base — Data given in Table 15 may
also be approximately applied in cases where shear is at the base of the
wall; as in Fig, 7, which illustrates a case in which the base of the wall is
displaced radially by application of a horizontal shear J having an inward
direction. When the base is hinged, the displacement will be zero and the
reaction on wall will be inward in direction. When the base is sliding,
there will be largest possible displacement but the reaction will be zero

Fic. 7 WALL wiTH SHEAR APPLIED AT Base

3.1.6 Wall with Moment Applied at Top — When the top of the wall and
the roof slab are made continuous as shown in Fig. 8, the deflection of the
roof will tend to rotate the top joint and introduce a moment at the top of
the wall. In such cases, data in Tables 16 and 17 will be found useful
although they are prepared for moment applied at one end of the wall when

12
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the other is free. These tables may also be applied with good degree of
accuracy, when the free end is hinged or fixed.

Fic. 8 WaLL wite MOMENT APPLIED AT ToP

3.1.7 Data for moments in cylindrical walls fixed at base and free at top
and subjected to rcctangular load are covered in Table 18, and the dat

[P P oLy DI fUpp, U I S Lend - Lona - anta, }-.

for moments in (.yuuuuLaI. wau, fuxea at uaac, irec at top, :ut{]cuwd 1o .ea
applied at the top are covered in Table 19,

3.2 Momenis in Circular Siabs — Data for moments in circular slabs
with various edge conditions and subjected to different loadings are given
in Tables 20 to 23,

13
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TABLE 1 MOMENT COEFFICIENTS FOR INDIVIDUAL WALL PANEL,
TOP AND BOTTOM HINGED, VERTICAL EDGES FIXED

ppey) a1 600 5 5 0o
{ Ltauses 4.1, 4.2 and 2.2.2 )

o ¢ 3
a = height of the wall ] Y
b == width of the wall 1 HINGED ;
7] , |
w = density of the liquid é 1 \rueo —
Horizontal moment = My wa? 3 é 2 '
¢ HINGE|
. 1= e P
Vertical moment = M, wad _.I ‘ .
1WQ je— J
X
bla x/a »=0 > =bls y=05/2
r A N L A /| r—~ A ~——
M, My M, M, M, M,
n 2 (3) 4) (5) (6) Q) )
3-00 1/4 +0-035 +0-010 40026 +0-011 —0-008 —0-039
1/2 +0-057 40016 +40-044 4-0-017 —0-013 —0-063
3/4 40051 40013 +0-041 40014 —0-011 -—0-055
2:50 1/4 +-0-031 +0-011 +0-021 +0-010 —0-008 —0-038
1/2 +0-052 40-017 +40-036 +0-017 —0-012 —0-062
3/4 +0-047 4-0-015 +0-036 +0-014 —0-011 -—~0-055
2:00 1/4 40025 +0-013 40015 +40-009 —0-007 —0-037
ij2 +0-:042 40-020 40028 40015 -—0-012 —0C-059
34 40041 40016 40029 40013 —0-011 —0-053
1-75 174 +6-626 +4+0-6i13 406612 40608 —3-0067 —0-035
1/2 +0-036 40020 +40-023 +40-013 -—-0-011 —0-057
3/4 40-036 40017 4.0-025 40012 —0-010 —0-051
1:50 1/4 +0-015 40013 40008 40007 —0-006 —0-G32
1/2 +0-028 40021 40016 40-011 —0-010 —0-052
3/4 40030 40017  40-020 +0-011 —0-010 —0-048
1:25 1/4 +0-:009 40012 40005 40-005 —0-006 —0-028
1/2 +0:019  4.0-019  +0-011 +0:009 —0-009 —0:045
3/4 +0023 40017 +0-014 40009 0009 —0-043
1-00 1/4 +0-005 40009  40-002 4+0-003 —0-00¢ —0-020
1/2 +0-011 +0-016 ~ +0-006 +0-006 —0-007 —0-035
3/4- +0-016 +0-014 +4-0-009 +0-007 —0-007 —0-035
075 1/4 +40-001 +0-006 40000 40002 0002 —0-012
1/2 +0-:005 40-011 40002 0003 —0-004 —0-022
3/4 40009 40011 40005 40005 —0-005 —0-025
0-50 1/4 +0-000  +0-005 0000  +0-001 —0-001 —0-005
1/2 +0-001 +0-005  +0-001 +0-001 —0-002 —0-010
3/4 +0:004 40007 40002 +0:002 —0-003 —0-014

b
-



1S : 3370 ( Part IV ) - 1967

TABLE 2 MOMENT COEFFICIENTS FOR INDIVIDUAL WALL PANEL,
TOP FREE, BOTTOM HINGED, VERTICAL EDGES FIXED

( Clauses 2.1, 2.2 and 2.2.2)

— ? 3
a = height of the wali
b = width of the wall é 7 Zrnee )2
_ . - Y, P 1
w = density of the liquid é a\ FIXED leED/ 2 a
Horizontal moment = My wa? — HINGED 2 !
=g 1\ i
Vertical moment = M, wa? b i
ble x|a y=0 »=bj4 y=52
I A - A N T A -
M, M, M, My M, M,
{ 2 (3 ) 6) () Q) (®)
3-00 0 ¢ +0:070 $ +0-027 0 —0-196
1/4 +0-028 +0-061 +0-015 +0-028 —0-03¢ —0-170
1/2 +0-049  +4+0-049 +0-032 40026 —0-027 —0-137
QA a.N.048 L .02 1 N.N24 iNn.Ne —Nn.n17 —N.Nnp7?
P i TV'VIU TVVIU T VVIT TV'VIO UVl UG/
2-50 0 0 40061 0 40019 0 —0-138
1/4 +0-024 +0-053 +0-010 40022 —0-026 —0-132
12 40042 +0044 40025 40022 —0:023 —C-115
3/4 +0-041 +0-027 40030 40-016 —-0-016 —0-078
2:00 0 0 +0-045 0 +0-011 0 —0-091
14  +0016 +0-042 +0:006 0014 —0019 —0-04
1/2 +0-033 +0-036 +0-029 +0-016 —0-018 —0-089
3/4 +0-035 40024 +0-025 40014 —0-013 —0-065
i-75 0 0 40036 0 +0-008 0 ~007i
1/4 +0-013  +40-035 40-005 +0-011 ~-0-015 —0-076
'l,,:g 40028 +0032 +0-017 +0014 —0-015 —0-076
3/4 +0031 40022 +40-021 +0-012 —0-012 —0-059
1-50 0 0 +0-027 0  +0-005 0 —0-052
I 40009 40028 40003 0008 —0012 --0-059
1/2 +0-022 40027 +0-012 40-0i1 —0-0i3 —0-063
3/4 +0-027 +0-020 +40-0i7 +0-011 —0-010 —0-052
1-25 0 0 +0-017 0 +0-003 0 —0-034
174 +0-:005 40020 +0-002 40005 —0-008 —0-042
1/2 +0-017 +0-023 +0-009 +0-009 —~0-010 —0-049
3/4 +0-021  +0-017  +40-013 40009 —0-009 —0-044
1-00 0 0 +0-010 0 +0-002 0 —0-019
1/4 +0-002 +0-013 -+0-000 +0-003 —0-005 —0-025
1/2 +0-010  4-0-017 40005 +0-006 —0-007 —0-036
3/4 +0-015 40015 40009 +40-007 —0-007 —0-036
0-75 0 0 40005 0  +0-001 ¢ —0-008
1/4 +0-001  +0-008 40-000 40002 —0-003 —0-013
1/2 +0-005 40011  +0-002 +0-004 —0-00¢4 —0-022
3/4 +0-:010 +0-012 40006 +0-004 —0-005 —0-026
050 0 0 -+0-002 0 +0-000 0 —0-003
1/4 +0-000 +0-004 +40-000 40-001 —0-001 —0-005
HZ +0-002 40006 +40.001  +0002 —0-002 —0-010
3/4 +0-007 +0-008 +0-002 +0-002 —0-003 -—0-014
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IS: 3370 (Part IV ) - 1967

TABLE 3 MOMENT COEFFICIENTS FOR INDIVIDUAL WALL PANEL,
TOP FREE, BOTTOM AND VERTICAL EDGES FIXED

( Clauses 2.1,2.1.1,2.2 and 2.2.2 )

a = height of the wall
b = width of the wall

w = density of the liquid

Horizontal moment = M, wa®

Vertical moment = M, wa®

bla x/a

¢)) 2)

3-00 0
1/4
12
3/4

2:50 0
1/4
1/2
3/4

2:00 0
1/4
1/2
3/4

Y
4 ZFREE /
7 FIXED 4 I
/
4 FIXED \5 q
4 2
a |
-{ wa -.; s ‘- " TIOVTTIITITDV, g
)
y=0 y = b/4 y =152
r A N T N r—_'—‘&—_—_\

M, My M, M, M, M,

(3) - 4 (5) (6) (M 8

0 +0-025 0 +0-014 0 —0-082
-+0-010 40019 +0007 40013 —0-014 —0-071
+0-:005 +0010 +0-008 +0-010 —0-011 —0-055
-0-033 —0-004 —0-018 —0-000 —0-006 —0-028
—0-126 —0-025 —0-092 —0-018 0 0

0 -+0-027 0 +0-013 0 —0-074
+0-012 +0-022 +0-007 40013 —0:013 —0-066
+0:011 +0-014 +0-008 +0-010 —0-011 —0-053
-0-021 ~—0-001 —0:010 —0-001 -0-005 —0-027
-0-108 -0-022 —0-077 —0-015 0 (1]

0 4-0-027 0 +0-009 0 —0-060
+0-013 40023 +0-006 +0-010 --0-012 —0-059
+0-015 +0-016 +0-010 +0-010 —0-100 ~—0-049
—0-008 40003 —0-002 40003 —0-005 —0-027
-0086 —0-017 —0-059 —0-012 0 0

( Continued
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IS: 3370 (Part IV ) - 1967

TABLE 3 MOMENT COEFFICIENTS FOR INDIVIDUAL WALL PANEL,

bla

M
175

1-25

1-0

075

0-50

TOP FREE, BOTTOM AND VERTICAL EDGES FIXED- Contd

x[a

2

1/4
12
3/4

14
1/2
3/4

1/4
1/2
3/4

1/4
1/2
3/4

1/4
112
3/4

1/4
1/2
3/4

y=0 y=>5/4 > =52
r R} r —As k]
M, M, M, M, M, M,
3 “) (5) (6) N 8
0 +0025 0 +0007 0 ~0-050
+0012 40022 40005 40008 —0010 —0-052
+0016  +0-016 +0010 +0009 —0-009 —0-046
—0002  —0-005 40001 —0-004 —0005 —0-027
—0074 —0015 —0050 —0-010 0 0
0 +0021 0 +0-005 0 —0-040
+0-008  +0-020 +0004 40007 —0-009 —0-044
+0016  +0-016 +0-010  +0-008 —0-008 —0-042
—0003 —0-006 +0-003 —0004 —0:005 —0-026
—0-060 —0-012 —0-041 —0008 0 0
0 +0015 0 40003 0 —0-029
+0-005  +0-015  +0-002  +0-005 —0-007 —0-034
+0-014  +0-015 +0-008 +0-007 —0-007 —0-037
+0-006  +0-007 +0-005 +0-005 —0-005 —0:024
—0047 —0-009 —0031 —0006 0 0
0 +0-009 0 +0002 0 —0-018
+0:002 40011  +0-000 +0-:003 —0-005 —0-023
+0-009 40013  +0-005 +0-005 —0-006 —0-029
+0-008 —0008 +0-005 +0-004 —0004 —0-020
—0035 —0-007 —0022 —0-005 O 0
0 +0-004 0 +0001 0 —0-007
+0-001 40008 +40-000 +0-002 —0-002 —0-011
+0-005 40010 +0-002 +0-003 —0-003 —0-017
+0007 40007 +0-003 40003 —0-003 —0-013
—0024 —0005 —0-015 —0003 0 0
0 +0001 0 +0000 0 —0-002
40000 +0:005 +0-000 40001 —0-001 —0-004
+0002  +0-006 +0-001 +0-001 —0-002 —0-009
+0-004 +0-006 +0-001 40001 —0-001 —0-007
—0015 —0003 —0-008 —0002 0 0

17



1S: 3370 ( Part IV ) - 1967

TABLE 4 MOMENT COEFFICIENTS FOR UNIFORM LOAD ON
RECTANGULAR PLATE HINGED AT FOUR EDGES

bla

0
3-00

2:50
2-00
1-75
1-50
1-25
1-00
075

0-50

( Clauses 2.1.2 and 2.2.2')

a = height of the wall
b = width of the wall
w = density of the liquid

Horizontal moment = M, wa?

Vertical moment = M, wa?

xla

)

1/4
1/2

1/4
12

1/4
172

14
1/2

1/4
1/2

1/4
1)2

1/4
1/2

1/4
1/2

1/4
1)2

\nmoto X
4 7 —_;“0 N I 2 =jl4
My My My My
&) #) ®) (6)
+0-089 ~+0-022 +0-077 40-025
+0-118 +0-029 +0-101 +0-034
+0-085 4-0-024 +0-070 +0-027
+0-112 +0-032 40092 +0-037
+0-076 +0-027 +0-061 -+0-028
+0-100 +0-037 +0-078 +0-038
+0-070 +0-029 +0-054 +0-029
+-0-091 +0-040 +0-070 +0-039
+0-061 +0-031 +0-047 +0-029
+0-078 +0-043 +40-059 +0-040
+0-049 +4-0-033 +0-038 +0-029
+0-063. +0-044 +0-047 +0-039
+0-036 +0-033 +0-027 +0-027
+0-044 +0-044 +0-033 +0-036
+0-022 +0-029 +0-016 +0-023
+0-025 +0-038 +0-018 +0-030
+0-010 +0-020 +0-007 +0-015
+0-009 -+0-025 +0-007 +0-019

18



61

¢la

m
3-00

2:50

TABLE 5 MOMENT COEFFICIENTS FOR TANKS WITH WALLS FREE AT TOP
AND HINGED AT BOTTOM

( Clause 2.2.2)

x|a

0]

1/4

3/4

a = height of the wall

b = width of the wall . Z . g
w = density of the liquid T‘ 2 L
Horizontal moment = My wa?® a M
Vertical moment = M, wa3 l
\yancs
bla=30
T =0 y=bl4 y=b[2 z=c|4 £=0 )
f-—-—)' s A ~ - - B A - Y P N
Mg M, M, M, M, My M, M, My M,

3) @ () (6) Q) (8) ®) (10) (11) (12)

0 +0070 0 +0027 0 —0-196 0 +0-027 0 +0-070
40028 +0-061 4-0-015 40028 —0-034 —0-170 +0-015 +0-028 +0-028 40-061
+0-049 40049 40032 40026 —0-027 —0-137 40032 40026 +40-049 +40-049
+0-046 -90-030 40034 +0-018 —0-017 -—0-087 +0-034 <0018 440046 -0-030

0 +0-073 0 +0-033 0 —0-169 0 +0-013 0 +0-057
+0-028 +40-063 +0-016 <0033 -0-030 —0-151 <0009 4-0-014 +0-022 +0-050
+0-049 +40-050 +40-033 40029 —0-025 —0-126 +0-023 40017 40-041 +0-043
+0-046 +0-030 40037 +0-020 -—0-017 —0-084 +40-029 +40-014 40040 --0-027

( Continued )

L961 - ( AI 31%g ) oLg€ 3 ST



[y
(S X%
(=

0¢
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83

°Q
en
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TABLE 5 MOMENT COEFFICIENTS FOR TANKS WITH WALLS FREE AT TOP

ARMYEWN wwwnyeoveor ™

AND HINGED AT BOT TITOM — unua

0 0 +0-076 0 +0-041 0 —0-137 0 —0-018 0 +0-014
1/4 40-029 +40-065 -+0-018 -+0-038 —0-025 —0-125 —0-003 -0-012 4-0-007 --0-018
1/2 +0-050 +40-052 +40-036 -0-033 —0-021 —0-106 +0-011 —0:003 +0023 +0-020
3/4 +0-046 40031 4-0-037 -+0-021 —0-015 —0-074 +40-018 +0-004 +0-027 40-015

bt

n

*la bla=3-0 S

=0 y=b/4 y=b/2 z=c/4 2=0 °

—_———A e - N . £ - A . —

M, My M, M, M, M, M, M, M, M, »

2 3 4 6] ) )] (8) 9 (10) (11) (12) a

0 0 40075 0 +0039 0 —0146 0 —0005 O +0-031 P

1/4 40029 40065 40017 10036 —0027 -0-133 40-002 —0002 +0-013 +0-032 -
1/2 40050 40051 40035 +40-032 —0-023 —0-113 40-016 +0-005 +0-030  +0-029 '

3/4 40046 40-031 +0037 +0-021 —0-016 —0078 40022 +0-008 +0-03¢ +0-020 =

[-;]

~l

0 0 +0-077 0 +0-043 0 —0-129 0 —0-033 0 —0-006
1/4 40-035 +0-010 40-027 +0-011 —0-007 +0-035 +0-007 +0-:006 --0-014 +0:013
1/2 +0-057 +0-615 -0-045 +0-017 -0-0i1 —0-657 +0-015 +40-010 40027 +4-0-020
3/4 +-0-051 +0-013 +40-042 +0-014 —0-010 —0-051 +40-019 +0-011 +0-029 +0-017
0 0 40078 0 40045 0  —0422 0 —0052 O —0-031
1/4 +0-035 +4-0-010 +0-027 +0-011 —0-006 —0-032 +0-003 +40-003 +0-008 +0-011
1/2 40057 40015 40046 +0-017 —0-011 —0-053 ~+0-008 +0-006 +0-017 +0-017
3/4 -+0-051 +0-013 4-0-042 +0-014 —0-010 -—0-048 +40-013 40-008 -0-021 +0-016
0 0 10-079 0 +0-047 0 —0-118 0 —0-074 0 —0-060

1/4 40035 40010 -+0027 +0-011 —0006 —0-029 --0-001 +0-000 <0002 +0-008
/2 40057 40015 +0046 -+0-017 —0-010 —0-048 +0-002 +0-002 -+0-007 40014
3/4 40051 +0G13 40043 +0-014 —0-009 —0044 40007 -+0-004 +0013 40013
0 0 +0079 0 +0047 0 ~0120 0 —0-098 0 —0-092
1/4 40035 +0-010 -+0-028 +0:011 —0005 —0-025 —0-003 —0:005 —0-002 +0-001
/2 +40-057 40015 +0-046 +0-017 —0-008 —0-042 —0-003 —0-005 —0-001  -+0-007

3/4 40052 +0-0i3 0043 0014 —0008 —0-039 +0002 —0-002 +0006 +0:007
0 0 +0078 0 +0047 0 —0-130 0 —0-126 0 —0-123
1/4 40036 +0010 0028 +0-011 —0-004 —0-021 =0-004 —0-011 —0-005 —0-008
1/2 40057 40015 +0-047 +0017 —0-007 —0035 —0-007 -0-016 —0006 —0-010
3/4 40052 40013 40043 +0014 —0007 —0-033 —0-004 —0-010 —0-001 —0-00%

( Continued )
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cla

M

2-50

200

1.75

1-50

TABLE 5 MOMENT COEFFICIENTS FOR TANKS WITH WALLS FREE AT TOP
AND HINGED AT BOTTOM — Contd

xfa

@)

1/4
1/2
3/4

1/4
1/2
3/4

1/4
1/2
3/4

1/4
1/2
3/4

bla=2:5
£ e Rl
»=0 y=bl4 y=b/2 z=c/4 z=0
r A I r —A- N A L I oy A - ]

M, My, M, My M, M, M, M, M, My

3 4) )] 6 9 ® © (10) (1 (12)

0 +0-061 0 +0-019 1] —0-138 0 +-0-019 0 +4-0-061
+0-024 +0-053 +0-010 +40-022 —0-026 —0-132 +0-010 +40-022 +40-024 40-053
+0-042 +0-044 40025 +40-022 —0-023 —0-115 -40-025 +0-022 +0-042° 40-04¢
40041 40027 +0030 +0-016 —0.016 —0-078 +0-030 +0-016 +0-041  -0-027

0 40065 0 +0-026 0 —0-118 0 +0-003 0 +0-038
+0-025 +0-055 +0-012 +0-027 —0-023 —0-113 40-005 <+40-006 -+0-015 -0-037
+0-043 -+G-046 +0-028 +0-025 —0-020 -0-102 +40-018 +0-011 40-032 +0-033
+0-042 +0-028 +0031 40018 —0014 —0070 +0-023 +0-011 +0-034 +0022

0 +0-067 0 +0-030 0 —0-108 0 —0-006 0 +0-025
+0-025 +0-057 +40-013 +40-030 =0-021 —0-10¢ +0-001 --0-002 +0-010 4-0-026
+0-044 +40-047 +40-029 +0-027 —0-019 —0:096 +0-013 +0-004 +40-025 +0-025
+0-043 +0-028 +0-033 -+0-019 —0-013 -—0-066 -+0-019 -4-0-008 490-029 +40-019

0 +0-068 0 +0-033 0 -—0-100 0 —0-018 0 +0-008
+0-026 +0-058 +0-014 +0-032 —0-019 —0-097 —G-003 —0-012 +40-004 +40-013
+0:045 +0-047 +40-030 +0-029 —0-018 -—-0-089 4-0-008 —0-002 +0-017 40Q-017
+0-043 40029 40034 +40-019 -—0-013 -—0-063 40-015 40-004 +40-02¢ +40-015

( Continued )
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¢la

)
1-25

1-00

0-75

0-50

x[a

@)

1/4
1/2
3/4

1/4
1/2
3/4

1/4
1/2
3/4

1/4
12
3/4

TABLE 5 MOMENT COEFFICIENTS FOR TANKS WITH WALLS FREE AT TOP

AND HINGED AT BOTTOM — Contd

bla=2"5
r A —
y=0 y=bl4 y=5/2 z=c[4 2=0
r A N A = A RN A N f A N
M, My M, My M, My M, M, M, My

3) ) (3 (6) 0] 8 9 (10) (i (12)

0 -+0-069 0 +0-035 0 —0-092 0 -0-030 0 —0-010
+0-026 +40-059 40015 +0-03¢ —0-018 -0-089 -—0-006 —0-024 —0-002 —0-003
+0-045 +0-048 +0-031 +0031 —0-016 —0-082 +40-003 —0-012 +4-0-008 +-0-007
+0-044 40029 +0-034 +0-020 -—0-012 -0-059 +0-01} -—0-002 4-0-018 +0-008

0 +0-070 0 +0-037 0 ~0-087 0 —0-045 0 —0-032
+0-026 +0-060 +40-015 +0-036 -0-017 —0-083 —0-010 —0-036 —0-008 —0-021
+0-046 4-0-048 +0-031 40-032 -—0-015 -0-077 —0-003 —0-021 —0-001 —0-008
+0-044 +0-029 +0-033 +0-021 —0-011 —0-056 +0-006 —0-008 +0-011 —0-000

0 +0-070 0 +0-038 0 --0-082 0 —0-062 0 —0-055
+0-025 4-0-060 +0-015 +0-037 —0016 -—0-078 -—0-014 —0-053 —0-014 —0-042
+0-045 +0-047 40030 +0-032 -—0-014 -0-071 —0-008 —0-035 —0-009 —0-025
+0-043 40-029 +40-033 -+0-020 --0-011 -—0-054 +0-002 —0-016 +40-005 —0-011

0 +0-069 0 +0-039 0 —0-080 0 —0-081 0 —0-080
4+0:025 +40-059 -0-014 +0-038 —0-015 -—0-075 —0-019 —0-072 —0-019 —0-068
+0-044 40-046 40028 +0032 —0-014 -—0-068 —0-014 —0056 —0-017 —0-048
+0-042 4-0-028 0032 +0019 -—0-010 —0-052 -—0-063 —0-030 ~—0-002 —0-026

( Continued )
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¢la

M
2:00

1:75

1:50

125

TABLE 5 MOMENT COEFFICIENTS FOR TANKS WITH WALLS FREE AT TOP
AND HINGED AT BOTTOM — Contd

x|a

@

1/4
112
314

1/4
1/2
3/4

14
1/2
3/4

1/4
1/2
3/4

bla=2'0
A han 1
=0 . r=bl4 y=>5/2 z2=¢[4 2=0
——— Ay A — —— N A =
M, M, M, M, My My M, M, ' M,
3 ) (5) (6) €)) 8 9 (10 (63))] (12)

0 +0-045 0 +0-011 0 —0-091 0 +0-011 0 +0-045
+0-016 +0-042 +0-006 -0-014 —0-019 —0-094 +0006 +0014 -+0-016 -0-042
+0-033 40036 +0-020 +40-016 --0-018 —0-089 -+40-020 +0016 +0-033 -+0-036
+0-036 +0-024 +0-025 +40-014 —0-013 -—0-065 <0025 0014 40036 -0-024

0 +0-048 0 +0-015 0 —0-081 0 —0-001 0 +0-032
+0-017 +40-044 .4+0-007 +0-017 -—0-017 —0-085 <+0-003 440006 <0012 +40-032
+0-034 40-038 +0-021 +40-019 —0-017 -0-083 -0-015 40-011 +40-027 +0-029
+0-036 40024 +40-025 '+0-015 -—0-012 —0-061 40020 +40-012 4-0-031 +-0-021

0 40050 0 +0-019 0 —0-072 0 —0-010 0 +0-018
40018 40046 +0-008 +0-021 -001? —0:077 +40-000 —0002 <0007 --0-020
+0035 +0-039 +0-022 +0021 —0-015 —0075 0009 +40-004 +0-020 +0:022
+0-036 -+0-02% 40026 +0-016 -—-0-012 —0-058 +40-016 +40-008 +40-025 <4-0-017

0 +0-052 0 +0-023 0 —0-064 0 -0021 O —0-000
+0-009 40-048 40009 40024 -~0-014 —0-068 —0-002 —0-013 +40-001 +0-005
+0-023 +0-041 +0-023 -+0-023 -—-0-014 -—0-069 -+0-005 —0-00¢4 <0011 <4-0-012
40026 +0-025 40026 -+0-017 —0-011 -—0-054 +0-011 +40-002 +40-016 +0-0i1

( Continued )
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cla

0

1.00

0-75

0-50

TABLE 5 MOMENT COEFFICIENTS FOR TANKS WITH WALLS FREE AT TOP

x[a

2

1/4
12
3/4

1/4
112
3/4

1/4
1/2
3/4

" AND HINGED AT BOTTOM — Conid

bla=2'0
A -
y=0 y=bl4 =52 z=c[4 =0
r A~ ’ A I A r A -~ A -

My M, M, M, M, My M, My M, A,

3 €)) (3 {6) ¢) (8) 9 (10 (1 (12)

0 +0-054 0 +0-027 0 —0-058 0 —0-037 0 —0-023
40019 +40-050 40010 +0:027 -—0-012 -0-062 —0-005 —0-025 —0-005 —0-U13
+0-037 +0-042 +0-024 +0:025 ~0013 —0-064 —0:000 —0-015 +40-001 +0-000
40037 4-0-026 +0-027 40018 —0-010 —0-051 +0:006 —0:006 +0-008 +0-004

0 +0°055 0 +0-030 0 -—0-058 0 —0-049 0 —0-044
+0-018 40-05! +40-011 +0-029 —0-012 —0-062 —0-009 —0-040 —0-010 —0-031
40038 +40-043 +40-025 +40-026 -—0-012 —0-062 —0-005 -—0-029 —0-007 —0-015
+0-037 +40-026 +0-027 +0-018 —0-010 —0-049 +0-002 —0-015 +0-001 —0-004

0 +0-054 0 +0-030 0 —0-065 0 —0-064 0 —0-061
+0-018 +0-052 +0-011 +0-029 —0-014 —0-068 —0-012 —0-056 —0-014 —0-05!
+0-038 40044 +0-025 +0-025 -0-013 —0-064 —0-010 —0-045 —0-012 —0-03¢4
+0-037 +0-026 +0-026 +40-017 —0-010 -—0-050 —0-003 -—0-026 —0-004 —0-G18
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TABLE 5 MOMENT COEFFICIENTS FOR TANKS WITH WALLS FREE AT TOP
AND HINGED AT BOTTOM — Contd

xfa bla=1'5
4 N —————n
Jio y=bl4 =b/2 z=c[4 2=0

M, M, M, M, My M, My M, M, M,
@ @ @ G ® M ® @ ) an
0 0 +0-027 0 +-0-005 0 —0-052 0 40005 0 +0.027
1/4 +0-009  +0-028 +0-003 40-008 —0-012 —0-059 +0-003 +0-008 +0-009 --0-028
1/2 +0022 40027 +0-0iz +0-0i1 —0-013 —0-063 +0-0i2 40011 40022 0027
3/4 +0-027 +40-020 +0-017 +0-011 -0-010 -—0-052 +40-017 4-0-011 +40-027  -+0-020
0 0 +0-031 0 +0-008 0 —0-045 0 —0-005 0 +0-011
1/4 +0-010 +40-031 +40-005 +40-012 -0-010 —0-050 +0-001 -0-001- 40004 4-0-015
1/2 +0-02¢ 40-030 +0-014 +40-014 —0-011 -—0-056 +0-007 +0-006 +40-014 +0-020
3/4 +0-027 40021 40-018 +40-012 —0-010 --0-048 +40-013 . 4+0-006 0018 40016
0 0 +0-035 0 +0-013 0 —0-038 0 —0-016 0 —0-006
1/4 +0-011 40034 -+0-006 40-016 —0-008 —0-042 —0-002 —0-010 -0-001  4-0-001
1/2 +0-025 +0-032 +0-015 +0-017 —0-010 —0-049 --0-002 —0-003 +0-006 +0-010
34 +0-028 +0-022 +0-019 +0-014 —0-009 -—0-045 +40-008 +40-002 40003 --0-010
0 0 +0-038 0 +0-016 0 —0-034 0 —0-02 0 —0-019
/4 +6:0ii +0-036 +0-007 +0-0i8 —0-008 —0-038 —0-005 —0-020 -—0-00¢4 —0-0i3
1/2 +0-025 +0-033 40016 +0-019 —0-008 —0-042 -—0-002 —0-014 -—0-001 —0-004
QA 1.0.098 1.0.0992 L 0.010 LN.N15 —.nN.nng __N.n4at 4.0.002 —0.007 L.0.009 4.0.001
3/4 +0-028  40-022 40019 L0-013 0-008 0-041  4-0-003 6007 40002  40-00!
0 0 +0-040 0 +0-017 0 —0-036 0 ~-0-030 0 —0-028
1/4 +0-010 +0-037 +40-007 +0-019 —0-008 -—0-040 —0-008 —0-031 -—0-007 —0-027
1/2 +0-024 +0-03¢ +0-017 40020 —0- —0-044 —0-006 —0-027 —0- —0-020
3j4 +0-028 +40-022 +0-0i8 +40-0i6 —0-008 —0040 —0-00z2 —0-0i8 -—0:00¢4 -—0-010
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TABLE 5 MOMENT COEFFICIENTS FOR TANKS WITH WALLS FREE AT TOP

x/a

@

1/4
12
3/4

14
1/2
3/4

1/4
1/2
3/4

AND HINGED AT BOTTOM — Contd

bla=1-0
A,
Jj—O _y=_Lb/4 =52 z=cl4 z=0
M, M, M, M, M, My M, M, M, M,

@ @ &) 6 ™ )] &) (10$) (1) (12)

0 +0-010 0 +-0-002 0 —0-019 0 +0-002 0 +0-010
+0-002 +0-013 +40-000 +4-0-003 —0-005 -—0-025 40000 -+0-003 40002 +0-013
+0-010 40017 +0-005 +0-006 —0-097 -—0-036 +0-005 +0-006 +0-010 40017
40015 +-0-015 +0-009 40-007 —0-007 —0-036 +0-009 <0007 4-0-015 +0-015

0 +0-016 0 +0-007 0 —0-013 0 —0-004 0 4-0-003
+0-003 +0-017 +40-001 +0-008 —0-004 —0-020 -—0-001 —0-005 —0-001 +0-003
+0-011 40020 -+0-006 +0-009 —0-007 —0-033 40-002 —0-001 +0-005 --0-007
-+0-016 +0-014 -+0-009 +0-009 -—0-006 —0-032 +40-004 4-0-002 4-0-009 --0-008

0 +0-020 0 +0-011 0 —0-011 0 —0-007 0 —0-005
+0-003 +0-018 +0-001 +0-010 -—0-004 -—-0-018 —0-002 —0-012 —0-003 —0-007
+0-012 -+0-016 +0-008 +0-010 —0-006 —0-032 40-901 —0-009 +40-002 —0-005
+0-017 +40-013 +0-010 = 40009 —0-006 —0-031 40002 —0-005 40-006 +0-001
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TABLE ¢ MOMENT

AT TOP AND

( Clause 2.2.2)

a = height of the wall

b == width of the wall

0 = density of the liquid
Horizontal moment = M, wa®

Vertical moment = My wa®

FOR TANKS WITH WALLS HINGED
BOTTOM

bfa=30
’ =0 ybj4 y=b/2 2=clt =0
[ 4 A Al £ A k] r A Bl [ A r A A )
Mz M’ M. M. Mg M' M. M. M¢ Mz
3 4) (5) (6) @ (8) 9 (10) (11) (12)
+0:035 40010 +0-026 +0-011 —0-008 —0-039 -+0-026 +0011 +0-035 +0-010
+0057 +0016 -+0-044 +0017 —0-013 —0-063 -+0-044 +0-017 +0057 0016
40051 +0-013 0041 +0-014 —0011 —0-055 -+0-04t +0-014 -+0-051 40013
+0:035 40010 +0026 +0-011 —0008 0039 +0021 +0010 +0-031 -+0-011
+0:057 +0-016 +004¢ 40017 —0012 —0-062 +0036 +0-017 +0052 +0-017
+0-051 -+0-013 --0041 —0-0l4 —0-011 —0-055 +0-036 +0-014 +0-047 +0-014
+0:035 +0010 +0:026 +0011 —0-008 —0-038 -+0-015 +0-010 -+0-025 -+0-013
40057 -+0016 -+0-045 +0017 —0-012 —0062 +0028 +0015 +0-043 -+0-020
4+0-051 +0-013 +0-042 +0014 —0011 —0054 +0-029 +0-013 +0-041 +0:016

( Continued )
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TABLE 6 MOMENT COEFFICIENTS FOR TANKS WITH WALLS HINGED AT TOP

x|a

(2)
1/4
3/4
14
3/4
1/4
3/4
1/4
34
1/4
3/4
1/4
3/4

AND BOTTOM — Contd

b/g=30
A
y=0 y=bj4 y=b[2 Z=c[¢ z2=0
L2 A I A 7 A N b (o A B N
M, M, M, M, M, M, M, M, M, M,
® O] ®) (6) Q) ® ¢) (10) (an (12)
+0-035 +4-0-010 +0-027 +0-01! -—0-007 —0-037 40-011 +40-008 +40-020 --0-013
+0-057 +0-015 +0-045 40017 —0-012 —0-060 +0-02F% +40-013 -+0-036 +0-020
+0-051 +0-013 40-042 +0-014 —0-011 —0-053 --0-024 +0-012 +40-036 4-0-016
+0-035 +0-010 4-0-027 -+0-011 —0-007 +40-035 +0-007 40-006 +0-014 +40-013
+0-057 40015 +40-045 +4-0-017 —0-011. —0-057 +4-0-015 +40-010 +0-027 +0-020
+0-051 +0-013 40042 +0-014 —0-010 —0-051 +40-019 +40-011 +0-029 +0:017
+0-035 40-010 +40-027 +0-011 —0-006 —0-032 0003 +0-003 +-0-008 +-0-011
+0-057 +0-015 40046 0017 —0-011 —0-053 --0-008 +0-006 -0-017 0017
+0:051 +0-013 +0-042 +0-014 —0010 —0-048 +0-013 +0-008 +0-021 +0-016
+0-035 40010 +0-027 +0-011 —0-006 —0-029 —0-001 +0-000 +0-602 +0-008
+0-057 +0-015 +0-046 +40-017 —0-010 —0-048 -+-0-002 +0-002 40007 +0-014
+0-051 +0-013 +0-043 40014 —0-009 -0Q-044 -0-007 -40-00¢4 -+0-013 --0-013
+0:035 +40-010 +0-028 40011 —0-005 —vu-025 —0-003 —0-005 —0-002 +0-001
+0-057 '+40-015 +0-046 -+0-017 —0-008 —0-042 —0-003 —0-005 —0-001 +40-007
+0-052 +40-013 +40-043 40014 —0-008 ~—0-039 +0-002 —0-002 +0-006 -+0-007
+0-036 +0-010 4-0-028 +0-011 —0-004 —0-021 —0-004 —0-0I1 —0-005 —0-008
+0-057 +40-015 +0-047 +0-017 —0-007 —0-035 —0-007 —0-016 —0:006 —0-010
+0-052 4-0-013 40043 +0-014 —0-007 —0-033 —0-004 —0-010 —0-001 -—G-:004

( Continued )
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TABLE 6 MOMENT conmcmu'rs FOR TANKS WITH WALLS HINGED A'l' TOP
AND BOTTOM — Contd

x/a

@)
1/4

3/4
1/4

3/4
1/4

3/4
1/4

3/4
1/4

3/4
1/4

3/4
1/4

3/4
1/4

3/4

bla=2'5
A Bl
»=0 y=bl4 y=b/2 z=cf4 z=0
r A r e N A N o A oy Ay
M, M, My M, M, M, M, Mg M, My
3 4 (5) (6) Q) (8) )] (10) (1) (12)
+0-031 40-011 40021 +40-010 -—0-008 -—0-038 --0-021 +0-010 +0-031 <0011
+0052 +0-017  +0-036 +40-017 —0-012 —0-062 40-036 40017 +0-052 --0-017
+0-047 +40-015 +40-036 +40-014 -—0-0l1 -—0-055 +0-036 -0-014 -+0-047 0015
+0-031 +40-011 +0-021 +0-010 -0-008 —0:038 +0-015 <4-0:009 +40-025 40-012
+0-052 +0-017 +40-036 +4-0-017 —0-012 —0-061 <+0-028 +40-015 +40-042 +0-020
+0-047 +0-015 +40-036 +40-014 —0-011 —0-054 4-0-029 +0-013 +0-041 +40-016
+0-032 40011 +40-021 40010 —0-007 —0-037 +40-011 +0-008 40020 %0-012
+0-052 4-0-018 40-037 +40-017 —0-012. —0-059 +40-022 0013 +40-035 #J-021
+0-047 +0-015 +0-036 +40-014 —0-011 —0-053 +-0-024 +40-012 +0-035 +0:017
+0-032 +0-011 +40-022 +40-010 —0-007 —0-035 4-0:007 +40-006 +0-014 +0-013
+0-052 +0-018 +0-037 +40-017- —0-011 —0-057 4-0-015 <40-010 {0-027 +4-0-021
+0-047 40015 +4-0-036 -+0-014 -—0-010 —0-051 40-:019 +-0-010 +40-029 +-0-017
40032 +0-011 40023 +0-010 —0-006 —0-032 +-0-003 +0-004 +0-007 --0-012
+0-053 +0-018 +0-038 +0-017 —0-011 —0-053 +0-008 4-0-007 +0-018 +0-019
+-0-048 4-0-015 40038 -+0-014 —0-010 —0-048 -+0-014 40008 +0-022 +0-0i6
+0-032 4-0-011 40023 +0-011 -—0-006 ~0-028 —0-001 <0000 +-0:002 +0-008
+0-053 +0-018 +0-038 +0-017 —0-010 —0-048 - -40-002 +40-002 +0:007 40-014
+0-048 40-015 +0-038 +40-015 --0-009‘; —0-044 +40-007 40004 +0-013 -0-013
+0-033 - 40-01t 40024 -+40-011 —0-005 —0-024 —0-003 —0:005 -—0-002 -+0-002
+0-054 +0-018 +40-039 +0017 —0-008 —0-041 —0-003 —0005 ~—0-000 <+-0-005
+0-049 4-0-015 +0-038 +0-015 -—0-008 —0-039 +0-000 —0-002 40-006 +0-006
+0-033 40-012 +40-024 +0-011 —0-004 ~—0-021 —0-004 —0-011 —0-005 —0-008
+0-054 +40-018 +0-040 +4-0-017 —0-007 ~—0-035 —0-007 —0-016 —0-006 —0-010
+0-049 +0-015 -+0-039 +40-015 —0-007 ~0-03¢ —0-004 —0-010 —0-001 —0-004

( Continued )
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'TABLE 6 MOMENT OOWIGIENTSTO‘R TANKS WITH WALLS HINGED AT TOP

x)a

2)
1/4
3/4
1/4
3/4
1/4
3/4
1/4
3/4
1/4
3/4
1/4
3/4
1/4
3/s

M — Contd
bla=20

=0 y=bl4 »=b/2 z=c/4 z=0
L LI 4 LI 2 L4 . I »
M, M "M, M, M, M, M, M, M, M,
3) “ O (6) ™ @® ) (10) (1 (12)
+0025 +0013 +0015 +0009 —0-007 —0-037 -+0015 <0000 +0-025 +0-013
+0042 +0-020 40028 +0-015 —0-012 —0-059 40028 +0-015 +0:042 +0-020°
+0:040 40-016 +0029 +0-013 —0-011 —0-053 +0029 +0013 +0:040 +0-016
40025 +0013 40015 +0-009 —0-007 —0036 40011 40008 +0-020 +0013
+0042 40020 +0028 +0015 —0-012 —0058 -+0-022 -+0-013 -+0-035 002!
+0-040 +0-016 +0:029 - +0013 —0-010 —0052 +0-02¢ -+0012 +0-035 -+0-017
+0-025 +0013 40016 +0009 —0-007 —0034 +0007 +0:006 +0-014 +0-013
40043 +0020 +0-028 +0-015 —0-011 —0-05 -+0015 +0-011 +0:027 {0021
+0041 +0016 +0:029 +0013 —0-010 —0-050 -+0019 +0-010 +0029 +0-017
+0:026 40013 +0016 -+0-010 —0-006 —0032 +0:003 +0:003 +0:007 -+0-011
40043 +0020 +0:029 +0015 —0010 —0052 +0-008 +0-007 +0-018 -+0-019
+0-041 +0-016 +0-030 +0013 —0-010 —0-048 -+0-013 +0008 -+0-021 +0-016
+0-026 +0013 40017 +0010 —0:006 —0-028 —0-001 40000 -+0-002 -+0-008
+0:044 +0020 +0030 +0016 —0009 —0-046 -+0-002 +0002 +0-007 -+0-014
+0:041 +0-016 +0031 0014 —0009 —0-044 -+0-007 +0-004 +0-013 +0013
40027 40013 40018 +0-010 —0:005 —0-024 —0003 —0-004 —0-001 -+0-002
40045 {0020 +0031 {0016 —0-008 —0-040 —0-002 —0-004 -0-000 -+0-005
40042 40016 +0032 40014 —0008 —0-041 -+0:002 ~—0-002 -+0:005 +0-008
40027 40013 0019 4+0-010 —0004 —0021 —0:004 —0010 —0:004 -—0:007
40046 +0:020 40033 +0-017 —0007 —0-034 —0006 —00I5 —0006 —0-009
+0:042 40016 40032 +0-015 —0007 —0-037 —0:010 —0-002 —0-008

( Continued )
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TABLE 6 MOMENT COEFFICIENTS FOR TANKS WITH WALLS umcm AT TOP.

AN DALY nad
ARANAF BN R B NFIVA T VG

xfa bja=15
-~ - g A
y=0 w—hl4 w5812 ) o al g0}
D S Vi T e aT=vyps Lt
L4 A —a A L] A Ty A Lant L »
M, M, My M, M, My A M, M, M,
@ 3 O G (6) ™ @ @ @ ay 12)
14 40015 +0-013 +0-008 +0-007 —0-006 —0-032 +0-008 +0-007 -+0015 -+0-013
12 40028 40021 +0:016 +0-011 —0010 —0-052 +0-016 40011 +0-028 -+0-021
3/4  +0-030 +00i7 ~+0020 +00i1 —0010 -0048 40020 +0-0i1 40080 40017
14 30016 +0:013 40009 +0-008 —0-006 —0029 +0004  +0-004¢ +0-009 +0-012
12 40029 40021 +0-017 +0012 —0-010 —0-049 -+0-009 -+0-008 +0-018 +0-019
3/4 40030 +0017 +0-020 +0012 —0-009 —0045 -+0-014 +0009 +0-023 +0-016
14 40016 +0-013 40010 +0-009 —0005 -—0-025 40000 +0-001 0003 +-0-008
1/2 40030 40021 +0019 +0-012 —0-009 —0-043 -0-003 +40-003 4-0-008 40-014
3/4 40031 40017 +40-021 +0013 —0-008 —0041 +0-008 40005 +0-014 +0-014
/4  40-018 +0:0i4 40011 +00i0 —0-004 —0021 —0-002 —0-008 —0-66i +0-002
1/2 40032 +0-022 -+0021 -+0014 —0-007 —0-036 -0002 ~0004 <0001 +0-005
3/4 40032 +0-018 +0-022 +0-014 —0-007 —0-036 4-0-002 —0-000. +0-006 -+0-008
I/4 40020 +0:016° +0-013 +0-012 —0003 —0-017 —0-003 —0-009 —0-00¢ —0-006

1/2 +0-035 +40-024 +4-0-023. +0-018 -0-006 -—0-031 —0-006 —0-014 -—0-005 -—0-007
3/4 +0-034 +0-020 -0-024 -+0-016 —0-007 —0-033 —0-003 —0-008 -0-001 .--0-001
( Continmed )
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TABLE 6§ MOMENT COEFFICIENTS FOR TANKS WITH WALLS HINGED AT TOP
AND BOTTOM — Contd
x|a _ bla=10
v
JTG y=bj4 y=b/2 2=cj% 2=0
- 3 = ‘1 (g a I 4 =N P
My 8y My My My My Mg My My iy
{2} 17} 74\ 78} F{ ) N 70\ 701 710 111N 7100
\=J \v/. \F/ \~/ \v/ \7) \v) \7/ vy &) \i&;
1/4 +0-005 +40-009 40-002 40003 —0.004 —0-020 -+0-002 40003 0-005 4-0-009
1/2 +0-01  4-0-016 +4+0-006 -40-006 —0-007 —0:035 +0:006 <40-006 <0011 +0-016
3/4 +0:016 +0-015 40-009 +0-007 —0-007 —0-035 <+0-009 --0-007 +40-016 --0-015
1/4 40006 0010 0003 40004 —0003 —0.016 0000 40000 40001 30-005
1/2 +0-013 +0-017 +40-008 +4-0-008 —0-006 —0-029 +4-0-001 -0-001 -+0:005 4-0-009
3/4 +0-017 4-0-016 +40-010 +0-008 —0-006 —0-031 -0-004 -+0-003 +0-008 <0-010
1/4 +0-007 +0-011 +0-005 +40-006 ~—0-002 —0-010 ~0-002 -—0-005 —0-003 —0-002
1/2 +0-015 +4-0-018 +4-0-010 +40:0100 —0-004 —0-021 -—0-003 —0-007 —0-003 —0-002
3/¢ +0-018 40-016 +0-012 +-0-010 —0-005 —0-026 —0-00- —0-004 —0-000 <0-001
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TABLE 7 SHEAR AT EDGES OF WALL PANEL HINGED
AT TOP AND BOTTOM

( Clauses 2.3.1, 2.3.3,2.3.3.2, 2.3.4, 2.3.4.1 and 2.3.6 )

. b _
7 3
‘ - A [ Y
Y / %
/ HINGED A I
7N |
E 7 \FIXED Fn(gg./; T
e L,
y " 2 l
‘ INGED ; ¢
— wa |- ] -
bla
T B 2 5 10 Infinity
M @ ®) @ ®) ® ™
Mid-point of bottom
edge +0-140 7 a2 40-241 Qwa?2 +0-3290 wa? —_— —_— +0-333 3 wa?
Corner at bottom edge —0-257 5 wa®? —0-4397 wa®  —0-583 3 wa? —_ — —0-600 0 wa2
Mid-point of fixed side
edge +0-128 0 wa®  40:258 2 wa?  40-360 4 wa2 — - +0-391 2 wa?
Lower third-point of ) 7
side edge 401736 wa?  +4-0-311 3 wa?  +0-402 3 wa? —_ — 40411 6 wa®
Lower quarter-point
of side edge 40:191 9 w52  +0-3153 we2  4.0-390 4 a2 — —_ +0-398 0 wa?
Total at top edge 0-000 0 waZb 0-005 2 wa2b 0-053 8 wa2b 0-120 3 wab 0-143 5 wa2bh C-166 7 wa2b
Total of bottom edge 0-048 0 wa?b 0-096 0 wa2b 0-181 8 wa2b  0-271 5 wa?b 0-302 3 wah 0-333 3 watb
Total at one fixed side
edge 0226 0 wa2b 0-199 4 wa2b 0-132 2 wa2b 0-054 1 wa?b 0-027 1 wa2b 0:275 wad*
Total at ali four edges 0-500 0 wad 0-500 0 wa?b 0-500 0 wa2b 0-500 0 wa2b 0-500 0 wa2b 0-500 0 wa?b

Note 1 — Negative sign indicates that reaction acts in direction of load.
Note 2 — w = Density of the liquid.
*Estimated.
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TABLE 8 SHEAR AT EDGES OF WALL PANEL FREE AT TOP AND HINGED AT BOTTOM®*
( Clauses 2.8.2, 2.8.4, 2.3.4.1, 2.3.5 and 2.3.6)

L. b b
7 2
4 4 2 Y
4
£l P/
4 4
Al | =]
y 4
4 HINGED E
=g e
—.' WQ ' e
bla
T} 1 2 "
a) @) @ @ ®)
Mld-pomt of bottom edge 0:141 wat +0-242 wal +0-38 wat +-0-45 watt
Corner of bottom edge ~0-258 was ~0-440 wad ~(1583 wa® —0-590 was
Top of fixed side edge wad 40:010 1002 +0-100 g8 +0-165 ws?
Mid-point of fixed side edge +0-128 wat +0-258 wat +0 +375 wat +0-406 wa®
Lower third-point of side edge 3-0°174 wa? +0:311 wa? +0:406 wat +0-416 wad
Lower quarter-point of side edge +0-192 wad +0-3151wa® +0-390 wad +0-398 wa-
Total at bottom 0-048 wath 0-096 watb 0:204 wa®h 0-286 wath
Total at one fixed side edge - 0-226 wath 0-202 wath 0-148 watbh 0-107 wah
Total at all four edges 0-500 wah 0-500 watd 0-500 wals 0:500 wa?b

Nore 1 — w = Density of the liquid.

Note 2 — Data are derived by modifying values computed for walls hinged at top and bottom.

'Neglnve sign indicates that reaction acts in direction of ioad,

1This value could not be estimated accurately beyond two decimal places.
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TABLE 9 MSIONINGIROULARR!NGWALL.MIASE,FREETOPAND

T = Coefficient X wHR kg/m 1

Y
J-i‘
&
A
t

TO TRIANGULAR LOAD
( Clause 3.1.1)

Notz 1 ~ w=Density of the liquid.
Norz 2 — Positive sign indicates tension.

H? CoerriciEnTs AT POINT

bt TUoH  o1H  02H _ 03H  04H  03H  06H  O0TH _ 08H  09H
0} (2) 3) 4 (5) (6) N 8 )] (10) (11)
04 40149  +0-134 40120 +0-101  40-082 +0-066 +0-049 +0:029 40014  -0:004
08  +0-268 40289 40215 40109 40160 40130 +0-096 40063 +0-03¢ 40-010
12 10283 40271 +025¢ +023¢ -+0-209 --0-180 +0-142 +0-099 +0-05¢ 40-016
16 40265 40268 +0268 0266 +0250 +0-226 0185 40134 40075  -+-0-023
20 40234 +0251 40278 +0285 40285 +0:274 40232 +0-172 +0-104  40-031
30 40134 +0203 40267 40822 40357 +0-362 40330 40262 +0-157  +0-052
40 40067 40164 40:256 0339 40403 40429 0-409 40334 0210 0-073
50 40025 40137 40245 +0-346 40428 40477 +0-469. 40398 +0-259  +0-092
60 40018 +0119 +0234 40344 40441 40504 +0-514 +0-447 40301  4.0-112
80 —0001 +0-104 40218 40335 40443 +0-53¢ +0-575 +0-530 40-381  4.0-151

1000 —0001 +0098 40208 +0-323 40437 40542 4+0-608 40589 +0-440  +0-179

120 —0005 +0097 +0202 +0-312 40429 40543 40628 +0-638 40-494 4.0-211

140  —0002 +0098 +0-200 +0-306 0420 0539 40639 0666 +0-541  +0-24]

160 0000 40099 +0-199 +0-30¢ 0-412 40581  +0-641 40687 10582  40-265

L961- ( AI 37%g ) 0LE€ : SI
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TABLE 10 MOMENTS IN CYLINDRICAL ‘WALL, l"lXED BASE, FREE TOP AND
SUBJECT TO TRIANGULAR LOAD

Moment=Coecfficient X wH3 kgm/m

( Clause 3.1.1)

r——ﬂ

]. :

-

i

T

H? COEFFICIENTS AT POINT
Kok A N \
D “oum 0-2H 0-3H 0-4H 0-5H 0-6H 0-7TH O-BH 0-9H 1-0H
n @) (3) @ (5) 6) ) (8) ) (10) (11)
0-4 +40-0005 4-0-0014 -i-O-OOZI +0-0007  =0-0042 —0-0150 —0-0302 -0-0529 —0-0816 —0-1205
0-8 +0-0011  +0-0037 -+-0-0063 4-0-0080 +40-0070 4-0-0023 —0-0068 —0-0024 -—0-0465 —0-0795
1-2 +0-:0012 +40-0042 +40-0077 40-0103 +40-0112 400090 40-0022 —0-0108 —0-0311 —0-0602
1-6 +0-0011 +40-0041 +40-0075 +40-0107 +40-0121 +40-0111 40-0058 —0-0051 —0-0232 ~—0-0505
2:0 +0-0010 -+0-0035 -+-0-0068 +0-0099 +40-0120 +0-0115 40-0075 —0-0021 —0-0185 —0-0436
30 +0-:0006 4-0-0024 4-0-0047 +0-0071 +40-0090 +40-0097. 4-0-0077 4-0-0012 -0-0119 —0-0333
4-0 +0-0003 +0-0015 4-0-0028 +40-0047 4-0-0066 -+0-0077 +40-0069 +-0-0023 —0-0080 —0-0268
50 +0-0002 +0-0008 +0-0016 -40-0029 40-0046 +0-0059 +0-0059 -+0-0028 —0-0058 —0-0222
60 40:0001 +40-0003 +0-0008 +40-0019 +40-0032 4-0-0046 400051 +0-0029 -—0-0041 —0-0187
8-0 0-0000 +0- 0001 +0-0002 +4-0-0008 -4-0-0016 --0-0028 -+0-0038 +40-0029 —0-0022 —0-0146
10-0 0-:0000 0-0000 0-0001 4-0-0004 4-0-0007 4-0-0019 40-0029 +0-0028 --0-0012 —0-0122
12-0 0-0000 -—0-0001 40-0001 +4-0-0002 4-0-0003 --0-0013 40-0023 +40-0026 —0-0005 —0-0104
14-0 0-0000 0-0000 0-0000 0-0000 +40-0001 +40-0008 --0-0019 +4-0-0023 —0:0001 ~—0-0090
16:0 0:0000 0:0000. —0-0001 -—0-0002 —0-0001 +40-0004 +-0:0013 4-0-0019 <4-0-0001

NoTe 1 — w=Density of the liquid.
‘Note 2 — Posmve sign indicates tension on the outside.

—0-0079

L961 ~ ( AX 33w ) oLEC : S1



( wH? kg ( triangular )
o = Coefficient X { pH kg ( rectangular )
| M/H kg ( moment at base )

H? TRIANGULAR RECTANGULAR TRIANGULAR OR MOMENT
Dt Loap Frxep Loap Fixep  REeCTANGULAR Loap AT
Base Base Hingep Base EbGe

04 +0-436 +-0-755 +0-245 —1-58
08 +0-374 - 40-552 +0-234 —1:75
1-2 +0-339 +0-460 +0-220 —2-00
1-6 +0-317 +0-407 +0-204 ~2-28
2:0 +0-299 +0-370 +0-189 -2:57
3-0 +0-262 +0-310 +0-158 —~3-18
40 +0-236 +0-271 +0-137 —3-68
50 +0-213 +0-243 +0-121 —410
6-0- +0-197 +0-222 +0-110 ~4+49
80 +0-174 +0-193 - +0:096 —5.18
10-0 4-0-158 +0-172 +4-0-087 —5-81
12:0 {0-145 +0-158 +0-079 —6-38
14-0 +0-125 +0-147 +-0:073 —6-88
16:0 +0-127 +0-137 +0-068 —7-36

NoTE 1 — w = Density of the liquid.
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Note 1 — w = Density of the liquid.

TABLE 12 TENSION IN CIRCULAR RING WALL, HINGED BASE, FREE TOP AND SUBJECT
TO TRIANGULAR LOAD
( Clauses 3.1.2 and 3.1.3 )

D

i

33 <

« ¥
T = Coefficient X wHR kg/m [] 5l H

- &

] o

4 2

. V.- : _JL
ol tlewhsd ¢
COEFFICIENTS AT POINT
‘00H 0'1H 02H 03H 0-4H 0°5H 0:6H 07H 0-8H 0-9H
(2) (3) ) (5) (6) (7) 8 )] (10) (11
+0:474 40440  40-395  40-352  +0-308 40264 40215 40-165 +0-111  +0-057
40423 40402 40381 40358 +40-330 40-297 40-249  +0-202  +40-145  40-076
+0-350  4+0-355 40-361 40-362 +0-358 +0-342 40-309 +0-256 40-186  40-098
+0-271  +40-303  +0-341  40-369  4+0-385 40-385 4+0-362 +0-314 40-233 4-0-124
+0205 40-260 40-321  40-373  40-411 043¢ 40419 +0-369 +0-280 4-0-151
+0-074  +0-179  4-0-281 40375 +0-449 +0-506 +0-519 +0-479 +0-375 40-210
+0-017 40-137 40253  +0-367 +0-469 40545 +0-579 +40-553 40447 +4-0-256
—0-008 +0-M4 40235 +0-356 +0469 +0-562 +0-617 40606 4-0-503  4-0-294
—0-011 40103 +0-223 4+0-343 40463 +0-566 +0-639 +0-643 40-547  +0-327
—0-015 +40-096 +0-208 +0-32¢4 +0-443 +0-56¢4 40661 +0-697 40621 4-0-386
—0-008 +0-095 +0-200 +0-311 +40-428  +40-552  +4-0-666 +40-730 +0-678 40-433
—0:002 40097 +0-197 40-302 +0-417 +0-541 +0-664 40750 +40-720 40477
0-000 +0-098 +0-197 +4+0-299 +0-408 +40-531 40659 +0-761 +0-752  4-0-513

+0-002 +40-100 40-198 4+0-299 +0-403 +0-521 +0-650 40-764 +0-776 +0-536

Nore 2 — Positive sign indicates tension.

L961 - ( AI 3xed ) 0LEE *ST
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TABLE 13 MOMENTS IN CYLINDRICAL WALL, HINGED BASE, FREE TOP AND SUBJECT

TO TRAPEZOIDAL LOAD
( Clauses 3.1.2 and 3.1.3 )

Moment = Coeflicient X ( wH3 + pH?) kgm/m

| i T
1

H [;

JJJJJ,—J

R m——

COEFFICIENTS AT POINT
P,

25

01H

2
-+0-002 0
-+0-001 9
+0-001 6
+0-001 2
+0-000 9

+-0-000 4
+0-000 1
0-0000
0-0000
0-0000

0-000 0
0-0000
0-6000
0-0000

~
—

DERD POUAP W=mOO
COOO OQOOOO OMNOB

et ot st

02H
(&)
40007 2
+0-006 4
+0-005 8
+0:004 4
+0-003 3

+0-001 8
+4-0-000 7
+0-000 }
+0-006 0
+-0-006 0
0-000 0
0-000 0
0-000 0
0-000 0

0-3H

4
+0:015 1
+0-013 3
+0-0111
+0-009 1
+0-007 3

+-0-004 0

_+0:001 &

+0-000 6
-+0-000 2
—0-000 2

—0-000 2
—~0-000 1
—0-000 1

0-000 0

Note 1| — w = Density of the liquid.
NotE 2 — Positive sign indicates tension on the outside.

0-4H
®

+0-0230
+0-020 7
+0-017 7
+0:014 5
+0-011 4
+0-006 3
+0-003 3
+0-001 6
+0-000 8
+0-000 0

—0-000 1
—0-000 2
—0-000 1
—0-000 1

0-5H
(6)
+0-030 1
+0-027 1
+0-023 7
400195
+0-015 8
+0-009 2
+0-005'7
+0-003 4
+0-0019
+0-000 7

+0-000 2

0-000 0
—0-000 1
—0-000 2

0'6H
Q)

"40-034 8

+0-0319
+0-0280
+0-023 6
+0-0199

4+0-0127

-+0-008 3
-+0-0057
+0-003 9
+0-002 0

+0-001 |
+0-000 5

0-000 0
—0-000 4

07H
®
+0-035 7
+0-0329
+0-029 6
+0-025 5
+0-0219

+0-015 2
+n-0109
+0-008 0
+-0-006 2
+0-003 8

+4-0-002 5
+0-001 7
-+0-001 2
+0-000 8

0-8H
)]
40-0312
+40-029 2
+0-026 3
+0-023 2
+4-0-020 5

+0-0153
+0-0118
+0-009 4
+4-0-007 8
+0-005 7
+0-004 3
-+0-003 2
+0-002 6
+0-002 2

0-9H

(10)
+0-0197
+0-018 7
+0-017 1
+0-015 5
+0:014 5

+0-011 1
+0-009 2
4-0-007 8
+0-006 8
+0-005 4

+0-004 5
+0-003 9
+0-003 3
+0-002 9

10H
(11)

CO0CO COOOO COOOO

L961 = ( AT 3ved ) 0L€€ : SI



TABLE 14 TENSION IN CIRCULAR RING, HINGED BASE, FREE TOP AND SUBJECT
TO RECTANGULAR LOAD

(Clause 3.1.3)

{ = Coeflicient X pR kg/m __]

] B

[l S,
fe—— X

He COEFFICIENTS AT PoINT
— P,
e 0-0H 01H 0-2H 0-3H 0-4H 0-5H 0-6H 0-7TH 0-8H 094
¢)] 2 3 ) (5) (6) Q] ) ) (10) 1)
0-4 +1-474 1-.340 +1-195 +1-052 40908 40-764 -+0-615 +0-465 +40-311 --0-154
08 +1-423 41302 41181 +1:058 40930 4+0-797 40-649 +0-502 +0-345 +40-166
1-2 +1:350 41255 +1-161 +1-062 0958 +0-843 +0-709 +0-556 +0-386 -+0-198
16 +1271 41203 41141 41069 +0985 40-885 40-756 4+0-614 0433 +0-224
2.0 41-205 41160 1121 41073 41011 40934 0819 40669 -40-480 +40-251
30 +1-074 41079 41081 +1-075 -+1-049 +1-006 40919 +0-779 40-575 +0-310
4-0 41017  +1-037 41053 4-1-067 41069 +1-045 +0-979 4-0-853 40647 $0-356
50 +0-992 +1.014 +1.035 +1-056 +1-069 41-062 41017 +0-906 +0-703 4-0-394
60 +0-989 41003 41023 +1-043 +1.063 +1-066 +1-039 +0943 4-0-747 +40-427
8-0 +0985 40996 +1:008 +1-024 +1-043 +1-064 41-061 40997 40821 40-486
10-0 40992 40995 +1-000 +1-011 +1-028 41-052 +1-066 -+1-030 +0-878 +0-533
12-0 +0998 0997 40997 +1-002 +1-017 +1-041  41-06¢ 41050 +0920 +0-577
14-0 +1-000 40998 40997 40999 +1-008 +1-031 1059 +1-061 40952 40-613
16:0 41002 1000 40998 40999 +1.003 +1:021 +1-050 +1:064 0976 40636

Note — Positive sign indicates tension.

L961 = ( AI 33ed ) 0L : ST
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TABLE 15 TENSION IN CIRCULAR RING, FIXED BASE, FREE TOP WITH SHEAR ¢}’
PER METRE APPLIED AT TOP

(Clauses 3.1.4 and 3.1.5)

v -
—— = ey ——
."Q - R
: : o
{ = Coefficient x VR/H kg/m ‘e I
-:"';.-\ | H
# i i
(Ladd I 7.
¢
_1_1_'3 CoOEFFICIENTS AT POINT*
Dt A >
0-0H 0-1H 0-2H 0:3H ' 04H 0:5H 0-6H 0-7H 08H 09H
(1 (2) 3 ) (5) (6) ) (8) &) (10) {n
0-4 —~1-57 —1:32 —1-08 —0-86 —0-65 —0:47 —0-31 —~0-18 —0-08 —0-02
0-8 —3-09 —2-55 —2:04 —1-57 —1:15 —0-80 -0-51 —0-28 —0-13 —0:03
12 -3-95 -3-17 —2-44 —~1-79 —1:25 -0-81 —0-48 —0-25 —0-10 —0-02
1-6 —4-57 —354 —2-60 —1-80 —1-17 —0-69 —0-36 —0-16 —0-05 —0:01
2:0 —5-12 —3.83 —2-68 —1-74 —1-02 —0-52 —0-21 —0-05 +0-01 +0-01
30 —~6-32 —4-37 —2-70 —1-43 —0-58 —0-02 +0-15 +0-19 +0-13 +0-04
4-0 —7:3¢ —4-73 —2:60 —1-10 —0-19 +0-26 +0-38 +0-33 +0-19 +0-06
5-0 —8-22 -—4-99 —2-45 —0-79 +0-11 +0-47 +0-50 +0-37 +0-20 +0:06
60 —9-02 —5-17 —2:27 —0-50 +0-34 +0-59 +0:53 +0-35 +0-17 +0-01
8:0 —10-42 —5-36 —1-85 —0-02 +0-63 +0-66 +0-46 +0-24 +0-09 +0-01
10-0 —11-67 —5-43 —1-43 +0-36 +0-78 +0-62 +0-33 +0-12 +0-02 0-00
12:0 —12.76 —541 —1-03 +0-63 +0-83 +0-52 +0:21 +0-04 —0-02 0-00
14-0 —13-77 —534 —0-68 +0-80 +0-81 4042 +0-13 0-00 —0-03 —0-01
16-0 —14-74 —5-22 —0-33 +0-96 +0-76 +0-32 +0-05 —0-04 —0-05 —0-02

NoTE —- Positive sign indicates tension.
*When this table is used for shear applied at the base, while the top is fixed, 0-0H is the bottom of the wall and 1-0H is the
top. Shear acting inward is positive, outward is negative.

L961 - (AI 33eg ) 0L6E ¢ SI
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TABLE 16 TENSION IN CIRCULAR RING, HINGED BASE, FREE TOP WITH MOMENT PER
METRE, M, APPLIED AT BASE
( Clause 3.1.6)

t = Coeflicient X MR/H? kg/m

H?2 COEFFICIENTS AT POINT*

Di 00H 0'1H 02H 0-3H 0-4H 0'5H 0-6H 07H 08H 0'9H
¢y 2) 3 ) (5) (6) Q)] ®) &) (10 (11)
04 +2:70 +2-50 +-2:30 +2:12 +1-91 +1-69 +1-41 + 113 + 0-80 + 0-44
0-8 +2:02 +2-06 +2-10 +2-14 +2-10 +-2-02 +1-95 + 175 + 139 4 0-80
1-2 +1:06 +1-42 +1-79 +2-03 +2-46 +2-65 +2:80 + 2:60 + 2:22 + 1:37
1-6 +0-12 +0-79 +1-43 +2-04 +2:72 +3-25 +3-56 + 359 + 313 + 2:01
2:0 —-068 +0-22 +1-10 +2-02 +2-90 +3-69 +4-30 + 454 + 4-08 + 275
30 —1-78 -0-71 +0-43 +1-60 +2-95 +4-29 4566 4658 4 658 4 473
4.0 -1-87 —1-00 -0-08 +1-04 +2-47 +4-31 +6:3¢ + 819 4 882 + 681
50 —1-54 —1-03 —0-42 +0-45 +1-86 +3-93 4660 4 941 +11-03 + 9-02
6-0 —1-04 —0-86 ~0-59 —0-05 +1-21 +3-34 +6:54 41028 4-13.08 +11-41
8:0 —0-24 —0:53 —0-73 —0-67 —0:02 +2-05 +5-87  +11-32 +16-52 +16-06
10-0 +0-21 —0-23 —0-64 —0-94 -0-73 +0-82 +479 41163 499.48 +420-87
12-0 +0-32 —0:05 —0-46 —0-96 —1I-15 —0-18 +3-52 41127 4-21.80 42573
14-0 +0-26 46-04 —0:28 -0-76 —1-29 —0-87 +2:29 41055 42350 4-30-34
16-0 +0-22 +0-07 —0-08 —0-64 —1-28 -~1-30 +1-12 + 9-67 +24-53  +34.65

NoTe — Positive sign indicates tension.

*When this table is used for moment applied at the top, while the top is hinged, 0:0H is the bottom of the wall and 1'0H
is the top. Moment applied at an edge is positive when it causes outward rotation at that edge.

L961 - (A1 3xed ) 0LEE 2 ST
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TABLE 17 MOMENTS IN CYLINDRICAL WALL, HINGED BASE, FREE TOP, WITH
MOMENT PER METRE, M, APPLIED AT BASE

( Clauses 2.3.3 and 3.1.6 )

Moment = Coefficient X M kgm/m

H
V.,
&
Py
M ¢
H3 COEFFICIENTS AT POINT*
m r —Ae "
01H 0-2H 0-3H 0-4H 0-5H 0-6H 0-7TH 0-8H 09H 1-0H
n 2 3) *® (5) {6) ) (8 9 (10} (1
0-4 +0-013 +0-051 +0-109 +0-196 +0-296 +0-414 +0-547 +0-692 +4-0-843 +1-000
0-8 +-0-009 +0-040 +0-090 +0-164 +0-253 +0-375 +0-503 40659 +-0-824 +1-000
1-2 +0-006 +0-027 +-0-063 +0-125 +40-206 +0-316 +0-454 +0-616 4-0-802 +1-000
1-6 +0-003 +0-011 +0-035 +0-078 +0-152 +0-253 +4-0-393 +0:570 +0:775 ~+1-000
2:0 —0-002 —0-002 +0-012 +0-034 +0-096 +40-193 +-0-340 +0-519 +0-748 +1-000
3-0 —0-007 —0-022 —9-030 —0-029 +4-0-010 +40-087 +0-227 +0-426 +4-0-692 +1-000
40 -—0-008 —0-026 —0-044 —0-051 —0-034 +0-023 +0-150 +0-35¢4 +0-645 +1-000
50 -0-007 -—0-024 ~—0:045 —0-061 —0-057 —0-015 +4-0-095 +0-296 +0-606 +1-000
60 —0-005 —0-018 ~0-040 ~—0-058 —0-065 —0-037 +0-057 +0-252 4-0-572 +1-000
8-0 —-0-001 —(-009 —0-022 —0-044 —0-068 ~0-062 +4-0-002 40-178 +0-515 +1-000
10-0 0-000 —0-002 —0-009 —0-028 —0-053 —0-067 —0-031 +0-123 +-0-467 +4-1-000
12-0 0-000 0-000 ~0-003 —0-016 —0-040 —0-064 —0-049 +0-081 +0-424 41-000
140 0-000 0-000 0-000 —0-008 —-0-029 —0-059 -—0-060 +4-0-048 +0-387 +4-1-000
16:0 0-000 0-000 +0-002 —0-003 —0-021 —0-051 —0-066 +0-025 +0-354 +1-000

- Notr — Positive sign indicates tension in outside.

*When this table is used for moment applied at the top, while the top is hinged, 0-0H is the bottom of the wall and [1-0H
is the top. Moment applied at an edge is positive when it causes outward rotation at that edge.
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NoTe —- Pasitive sign indicates tension on outside.
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TABLE 19 MOMENTS IN CYLINDRICAL WALL, FIXED BASE, FREE TOP WITH SHEAR PER METRE,
V APPLIED AT TOP

( Clau.v073.l.7 )

1=

Moment = Coefficient X VH kgm/m i3 D

Y
o
e f—————-
et

COEFFICIENTS AT POINT*
P,
01H 0-2H 034 0-4H 05H 0:'6H 0'7TH 0'8H 0'9H 1-0H

(M 2 @) O ®) (6) ™ ®) ©) (10) (1
40093 46172 +0-240 40300 40354 40402 0448  +0-492 +0535  +0-578

E

r

&

PP
S

08 40085 +0-145 +40-185 40-208 -0-220 40224 +0-223 40219  +0-214 +0-208
12 40082 40132 40157 0164 +0-159 +0-145 40127 +0-106 +0-084  +0-062
16 40079 +40122 +40139 40138 40125 40105 +0-081 +0-056 +0-030 0004
20 40077 40115 40126 40119 -+0-103 40080 0056 +0031 +0-006 —0-019
30 40072 40100 +0-100 +0-086 +40-066 +0-044 +0025 +0006 —0-010 —0-024
40 40068 +0088 -+0081 -+0-063 10043 +0-025 +0-010 —0-110 —0-010 —0-019
50 40064 0078 40067 40047 40028 40013 40003 —0003 —0007 —0-011
60  +0062 40070 0056 40036 0018 --0-006 0000 —0-003 —0-005 —0-006
80 40057 +0058 40041 40021 -+0-007 0-000 0002 —0003 —0-002 —0-001

100 40053 +0049  +0-029 40012 40002 —0-002 —0:002 —0:002 —0-001 0-000

120 40049 40042 0022  4-0-007 0000 —0-002 —0-002 —0-001 0-000 0-000

140 40046 40036 +0017 40004 —0-001 —0002 —0-001 —0-001 0-000 0-000

16-0 +0-044  +0-031, +40-012 ~ +0-00! —0-002 —0-002 —0-001 0-000 0-000 0-000
NoTe - Positive sign indicates tension on outside.
*When this table is used for shear applied at the base, while the top is fixed, 0°0H is the bottom of the wall and 1°0H is the
top. Shear acting inward is positive, outward is negative.
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TABLE 20 MOMENTS IN CIRCULAR SLAB WITHOUT CENTRE SUPPORT, FIXED EDGE, AND SUBJECT TO UNIFORM LOAD
( Clause 3.2 )

o

TTTTITITI Tl TL
Moment = Coefficient X pR% kgm/m  Je 7 iy 7T g iU T p L8
R —
Coefficients at Point 0-00R 0-10R 0-20R 0-30R 0-40R 0-50R 060K 0°70R 0-80R 0'90R 1‘0R
Radial Moments, M r --0-075 +0-073 --0-067 +0-057 +0-043 +-0-025 +0-003 -0-023 —0-053 —0-087 —0-125
Tangential Moments, Mt +0-075 +0-074 +0-071 +0-066 +-0-058 +0-050 +0-039 +0-026 +0-011 —0-006 —0-025
Norte — Positive sign indicates compression in surface loaded.
TABLE 21 MOMENTS IN CIRCULAR SLAB WITH CENTRE SUPPORT, FIXED EDGE, AND SUBJECT TO UNIFORM LOAD
( Clause 3.2')
<]
Moment = Coefficient X pR2 kgm(m l
C|D COEFFICIENTS AT J’OINT
A
0-05R 0°10R 0-15R 0°20R 0:25R 0-30R 040 0-50R 0-60R 0-70R 0-80R 0-90R 1-00R
Raprar Momints, Mr
f A _
0-05 ~0-2100 —0-072 9 —0-0275 —0-0026 +0-0133 40-0238 +0-034 2 +0-034 7 10027 7 +0-0142 —0-0049 —0-0294 —0-0589
0-10 — —0-1433 —0-0624 ~—0-0239 —0-0011 +0-0136 400240 +00326 400276 400158 —~0-0021 —0-0255 —0-0541
0-15 —_ —_ —-0-1089 —0-0521 —0-0200 ++0-0002 +0-022 0 +0-029 3 +0-026 9 400169 400006 —00216 —0-0490
0-20 - — — —0:0862 —0-0429  --0-0161  +0-0133  +0-0249  +0-0254  +0-0176 00029 —0.0178 —0-0441
0-25 — — - - —0-0698 —00351  +0-00:9  40-0194 400231 400177 +0-0049 —0-0143 —0-0393
TANGENTIAL MamenTs, Mt
~ ’ A ——
0-05 ~0-0417 —0-0700  —0-0541 —0-0381 —0-0251 --0-0145 +0-000 2 +0-098 5 +0-0118 400109 -4-0-0065 -—0-0003 —0-0118
0-10 — -0-028 7 —0-0421 —0-0354 —0-0258 —0-0168 —0-002 7 +0-005 9 +0-009 9 400098 400061 —0-0009 —0-0108
0-15 — — —0-0218 ~—0-0284 —0-0243 —0-0177 - —0-0051 -+0-003 1 +0-0080 400086 00057 -—0-0006 —0-0098
0-20 — — — -00172 —00203 —0-0171 ~0-007 0 +0-0013  40-0063  +0-0075 +40-0052 —0-0003 —0-0088
0-25 — — — — —0-0140 —0-0150 ~0-00¢& 3 —0-0005  +0-0046  +0-0064 +0-0048 0-0000 —0-0078

NoTtE — Positive sign indicates compression in surface loaded.
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C|D

0-05
0-10
0-15
0-20
0-25

0-05
0-10
0-15
0-20
025

TABLE 22 MOMENTS IN CIRCULAR SLAB WITH CENTRE SUPPORT, HINGED EDGE, AND SUBJECT TO UNIFORM LOAD

Moment = Coefficient X pR2 kgm/m ‘

( Clause 3.2 )

e

Coxmcmnls AT POIlNT
o 0-05R 0-10R 0-15R 0-20R 0-25R 0 30R 0-40R 0-50R 0-60R 0-70R 0-80R 0-90R l-OORj
Rapia. M_gm;ms, Mr
’ —0-3658 —0-1388 ~0-0640 —0-022 1 +0-005 +0..025 5 +0-050 1 +0-061 4 +0-062 9 +0-056 6 +0-043 7 +0-024 7 0 )
-— —0-2487 -0-1180 —0-0557 ~0-017'6 +0-008 1 +-0-039 1 +0-053 9 +0-057 8 +0-053 2 -+0-041 6 +0-023 7 0
— —_ ~0-186 9 —0-097 7 —0-046 7 ~0-013 5 +0-0258 +0-045 1 +0-0518 +0-049 4 +0-039 3 +6-0226 0
— — — ~0-1465 —0-0800 —0-0381 400109 +0-0352 +0-:045 2 +0-045 1 +0-0368 +0-021 5 0
_— - -_ — —0-1172 —0.0645 —0-0055 +0-024 5 +0-038 1 +0-040 4 +0-034 0 +0-0200 0
TAaNGENTIAL MOMENTS, M!
r A 3]
—0-073 1 —~0-127 7 -—0-1040 —0-078 6 —0056 9 —0-0391 —0-0121 +0-006 1 400175 +0-023 4 +0:025 1 +0-022 8 i-0-016 8
— ~0-0498 —0-0768 —0-0684 —0-0539 —-0:0394 00153  +0-0020 +0-0134 400197 +0-0218 400199  +0-0145
- — —0:0374 —00516 —0-0470  —0-0375 —0-0175 —0-0014 400097 400163 400186 40-0172  40-0123
— - _ —~0-0293 —0-036 7 —00333 —0-0184 —0-004 2 +0-006 5 +0-013 2 +-0-0158 +0-014 8 +0-0103
— — —_ — —0-023 4 —00263 —0-0184 —0-006 2 +0-003 8 +0-010 3 +0-0132 +0-0122 +0-008 5

NoTe — Positive sign indicates compression in surface loaded.
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TABLE 23 MOMENTS IN CIRCULAR SLAB WITH CENTRE SUPPORT, HINGED EDGE WITH MOMENT PER METRE, M APPLIED AT EDGE

(Clause3.2)
"( SR
Moment = Coefficient X M kgm/m l
C/D CozrriomenTs AT POINT
W
0-05R 0-10R 0-15R 0-20R 0-25R 0-30R 0-40R 0-50R 0-60R 0-70R 0-80R 0-99R 1-00R

RapiaL MongNTs, Mr
-

005  —2650  —1-121  —0622 —0-333 —0-129 40029  -+0-268 40450  +0-596  +0-718  ++0-824 40917 1000
010 - —1950  —1026 —0-584 —0-305 —0-103  +0-187 +0-39¢ 40558 40692 40808 40909  +1-000
015 - - —1.594  —0930 —0545 —0280 40078 40323  40-510 0663 40790 40900  ++1-000
0-20 - — — ~1:366 —0842 —0499  —0-057 +0236  +0-451 +062¢  +0-768  +0-881  41-000
025 - _ —_ — —1204 —0-765  —0216 —0130 40392 40577 40740 40880  1:000

TANSENTIAL MoMmenTs, At
o

005  —0530  —0980  —0-847 —0-688 —0-544 —0-¢18  --0-211 ~0042  +0095 40212 40314 40405 0486
0-10 - -0388  —0641 —0608 —0-518 —0-419  —0-233 —0072  +0066  +0:185  +0-290 40384  -4-0-469
015 - —_— —0:319  —0-472 —0463 —0404  —0:251 —0100 40035 40157  +0:263  40-363  4-0-451
0-20 _ — —_ —0272 —0372  —0-368  —0:261 —0-123 40007 40129  +0-240  +4+0-340  40-433
025 — - — —_ —0-239 0305  —0-259 —0-145 —0020  +0099  +0-214  +0-320 40414

Nore — Patitive sign indicates compression in top surface.
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