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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies (ISO
member bodies). The work of preparing International Standards is normally carried out through ISO technical
committees. Each member body interested in a subject for which a technical committee has been established has
the right to be represented on that committee. International organizations, governmental and non-governmental, in
liaison with ISO, also take part in the work. ISO collaborates closely with the International Electrotechnical
Commission (IEC) on all matters of electrotechnical standardization.
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Desig

n method for ductile iron pipes

1 Scope

This Interrl\ational Standard covers the design of ductile iron pipes used for conveying water, sewa

fluids:
O witha

O witho

2 Norm

The follow
this Intern
publicatio
investigatq
undated r
maintain r
ISO 2531:
ISO 6708:
ISO 7186:
ISO 7268:

ISO 10804

3 Terms

For the pu
following 4

r without internal pressure;

r without earth and traffic loading.

htive references

ng normative documents contain provisions which, through¢efeérence in this text, constitute
s do not apply. However, parties to agreements based‘en this International Standard are e
the possibility of applying the most recent editions.©f the normative documents indicate

pferences, the latest edition of the normative document referred to applies. Members of

pgisters of currently valid International Standards;

1998, Ductile iron pipes, fittings, accessori€s and their joints for water or gas applications.

1995, Pipework components — Definition and selection of DN (nominal size).

1996, Ductile iron products for sewage applications.

1983/Amd.1:1984, Pipe components — Definition of nominal pressure — AMENDMENT 1.

:1992, Ductile iron pipelines — Hydrostatic testing after installation.

and definitions

rposesof'this International Standard, the term and definition given in ISO 7268:1983/Amd.1:
PpIY.

je and other

provisions of

ational Standard. For dated references, subsequent amendments to, or revisions of, any of these

ncouraged to
d below. For
SO and IEC

1984 and the

3.1

allowable operating pressure
internal pressure, excluding surge, that a component can safely withstand in permanent service

3.2

allowable maximum operating pressure

maximum

3.3

internal pressure, including surge, that a component can safely withstand in service

allowable test pressure
maximum internal hydrostatic pressure which can be applied on site to a component in a newly installed pipeline

NOTE This test pressure is different from the system test pressure, which is related to the design pressure of the pipeline
and is intended to ensure its integrity and leak tightness.
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embedment
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arrangement and type(s) of material around a buried pipeline which contribute to its structural performance

See Figure 1

35
bedding

lower part of

See Figure 1

the embedment, made of the lower bedding (if necessary) and the upper bedding

3.6
bedding reag
conventional

3.7
compaction
deliberate de

3.8
standard Proj

degree of so

4 Design

The pipe wa
effects of ext
Using the eq
pipe wall thi
pipe wall thig
respectively.

The design €
O tytores
O t,tolimi

The required

to the minimdm pipe:wall thickness t; the appropriate standard thickness class can thus be selected.

This proced(

tion angle
angle used in the calculation model to account for the actual soil pressure distribution at pipe

nsification of soil during the installation process

ctor density
| compaction, as defined in AASHTO T99 using a 2,5 kg rammerand a 305 mm drop

procedure

| thickness shall provide adequate strength against the internal pressure of the fluid and 3
ernal loads due to backfill and traffic.

Liations given in clauses 5 and 6, the desigr’ of buried pipes can be performed either by calg

kness class the allowable pressures.and heights of cover; these are shown in annex A an

quations allow the calculationyof the minimum pipe wall thickness t as the larger of t; and t,:
st hoop stresses due-to_internal pressure (see clause 5);
the diametral deflection and bending stresses caused by external loads (see clause 6).

nominal pipe wall thickness is then determined by adding the casting tolerance specified in

reCis based on separate design for internal pressure and for external loads; this is due to th

invert

gainst the

ulating the

kness from the expected internal pressure and external loads, or by determining for each available

d annex B

ISO 2531

e marginal

effect of the
(see 5.2).

NOTE
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National standards and regulations may specify other design methods.

ty factors
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Figure 1 — Trench diagram

5 Desigh for internal pressure
5.1 Design equation

_ |P(D-1)SE
2Rin

t,  is the minimum pipe wall thickness to resist hoop stresses due to internal pressure, in millimetres;

p isthe internal pressure, in megapascals (see 5.2);

O

is the pipe external diameter as specified in ISO 2531, in millimetres;

R, Isthe minimum ultimate tensile strength of the material, in megapascals (420 MPa according to ISO 2531);

SF is the design safety factor (see 5.2).
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5.2 Design

safety factors
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The minimum pipe wall thickness, t;, shall be calculated with a design safety factor of 2,5 for the maximum
allowable operating pressure and a design safety factor of 3 for the allowable operating pressure.

NOTE This allows field testing of installed ductile iron pipelines in compliance with 1ISO 10802 by application of test
pressures up to the allowable test pressures shown in annex A.

6 Design for external loads

6.1 Designfequation
K
A=10p x99
8S+0,061E
where
A s the pipe diametral deflection, in percent of external diameter D;
Ky s a deflection coefficient depending on the bedding reaction angle;
q s the vertical pressure at pipe crown due to all external loads/iif megapascals;
S = (E El )3 is the pipe diametral stiffness, in megapascals(see ISO 2531 and ISO 7186);
- tm
E s the modulus of soil reaction, in megapascals;
E s the modulus of elasticity of the pipe walkmaterial in megapascals (170 000 MPa for ductile
(t4 +0,65 +0,0005DN)* . . —
| = o is the second moment of area of the pipe per unit length, in millime
third power;
D s the pipe external diameter as specified in ISO 2531, in millimetres;
th rt . [ . . . . . -
[ 2, is the calculation thickness for the diametral stiffness of the pipe, in millimetres;
4
t, s the minimum pipe wall thickness to limit the diametral deflection and bending stress
externalloads, in millimetres;
t sthe nominal pipe wall thickness (see 6.4, note 2), in millimetres.

iron);

fres to the

caused by

NOTE This design equation is based on the Spangler model (see Figure 2) where the vertical pressure q acting downward:

O is uniformly distributed at the pipe crown over a diameter;

O isin equilibrium with a pressure, acting upward at the pipe invert, uniformly distributed over the bedding reaction angle 2a;

0 causes a pipe deflection which gives rise to an horizontal reaction pressure at pipe sides, parabolically distributed over an
angle of 100°.
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Figure 2 — Spangler model
6.2 Loads applied to the pipe

The total fertical pressure g acting at pipe crown(is the sum of two pressures:

=0+ 0

0; ip the pressure from garth loads;

0, ip the pressure-from traffic loads.

NOTE The pressre' from traffic loads g, is greater than that from normal static loads applied to the gfound surface;
however arly abnormal’surface loading may require special consideration.

6.2.1 Prepsure from earth loads

The following equation shall be used to calculate g, from the weight of the earth prism immediately above the pipe:
g, = 0,001 H
where

0, isthe pressure at pipe crown, in megapascals;

y  is the unit weight of the backfill, in kilonewtons per cubic metre;

H is the height of cover (distance from pipe crown to ground surface), in metres.
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In the absence of other data, the unit weight of the soil shall be taken equal to 20 kN/m3, to cover the vast majority
of cases. However, if a preliminary geotechnical survey determines that the actual unit weight will be less than

20 kN/m3, the actual value may be used for determining 0y, or, if the actual value will be greater than 20 kN/m3, the
actual value shall be used.

6.2.2 Pressure from traffic loads

The value of g, shall be calculated in compliance with national and/or local applicable standards and regulations.

However, the following simplified formula may be used to calculate g, as it covers most of the regulations and types
of traffic:

q, = 0/04 % (1-2x10™ DN)

0, is the pressure at pipe crown, in megapascals;

B s g traffic load factor;
H s the height of cover, in metres;
DN is the nominal size.
NOTE 1 This formula is not applicable when H < 0,3 m.
Three types ¢f traffic loading shall be considered:
O mainrogdds, 8= 1,5: this is the general case, except.access roads;
O access fjoads, 8= 0,75: roads where truck traffic is prohibited:;
O rural ardas, 8= 0,5: all other cases.
NOTE 2 In gertain countries, national reguldtions require the use of higher values for S.

All pipelines ghall be designed fofatTeast 8= 0,5 and pipelines laid adjacent to roads shall be designed tq withstand
the full road loading. Finally, forpipelines which may be exposed to particularly high traffic loading, a factgr 3 of 2 or
more may bg adopted.

NOTE 3 Fof pipelinesdunder railroads or airports or subjected to heavy construction traffic, special requirements will apply.

6.3 Soil-pige interaction

The bedding Teactiomangte deperds o theinstattatiom conditions(bedding, —sidefitttompaction)—armd—on the pipe
diametral deflection (especially for large sizes).

The modulus of soil reaction E' of the sidefill depends upon the type of soil used for the embedment and upon the
trench type (see annex C). In the absence of applicable standards or other data, the values of E' indicated in
Table 1 may be used at the design stage for five typical trench types and for six soil groups (see annex D for the
classification of soils).

NOTE 1 These data are valid for pipes laid under embankments as well as in trenches.
NOTE 2 A preliminary geotechnical survey will allow classification of the soil and proper selection of E' values.

NOTE 3 E' values given in Table 1 apply when trench shoring is left in place or removed in such a way as to allow
compaction of sidefill against the native trench wall; otherwise, reduced E' values will apply.


https://standardsiso.com/api/?name=b9cda66385cb205fd6adfa249efa07cd

©1SO

NOTE 4
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with resultant loss of soil reaction modulus E'.

In very poor ground, it may be necessary to use a soil stabilisation matting to prevent migration of the embedment

Table 1 — Modulus of soil reaction E'
Trench type 1 2 3 4 5
Placement of Dumped Very light Light Medium High
embedment compaction compaction compaction compaction
Standard Proctor a > 75 >80 > 85 >90
density of sidefill
Bedding reaction angle 30° 45° 60° 90° 15d°
(2a
K, 0,108 0,105 0,102 0,096 0,045
E' (MIPa)
SoillGroup A 4 4 5 7 10
Soil| Group B 2,5 2,5 3,5 5 7
SoillGroup C 1 1,5 2 3 5
Soil|Group D 0,5 1 1,5 2,5 3.9
Soil|Group E b b b b b
Soil|Group F b b b b b
a Depending on the type of soil and its moisture contenty(a-standard proctor density of 70 % to 80|% will
norally be achieved by simply dumping the soil in the trench:
b Dse an E’ value of 0 unless it can be ensured that & higher value will be achieved consistently.
6.4 Allowable pipe diametral deflection
The allowpble pipe diametral deflection \Amax IS indicated in Table 2 for the most frequently used pipes. These
values pravide sufficient safety against yield bending strength of the pipe wall, lining deformation, joint Ipaktightness,
and hydrgulic capacity of the pipe/ However, national standards and/or the manufacturer’s catalogues may
introduce more stringent limitations, e.g. 3 % for cement mortar linings.
NOTE 1 For each DN, the allowable pipe diametral deflection, A4y, is the lowest of the three following limits:
a) A1=5%;
b) A, which provides a safety factor of 2 against irreversible damage of the lining:
O for cement mortar linings (DN = DN 300):
DN — 300 Mgt A e A s f A 07
O05—="95"T T vvIt ot e ror o707
500
0 for flexible linings:
A, = 245, with a maximum of 10 %;
c) Az which provides a safety factor of 1,5 against the yield bending strength of the ductile iron pipe wall
Az = 100 _R (D=9
SFEQDF
where

Rf is the yield bending strength of the pipe wall material (R = 500 MPa for ductile iron);

D s the pipe external diameter as specified in ISO 2531 and ISO 7186, in millimetres;
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NOTE 2

(1,3 + 0,001 DN, in millimetres).

t is the nominal pipe wall thickness, in millimetres;

SF is the safety factor (=1,5);

E is the modulus of elasticity of the pipe wall material (E = 170 000 MPa for ductile iron);

©1SO

DF is the deformation factor which depends mainly on the pipe diametral stiffness (for ductile iron pipes,

DF = 3,5).

The nominal pipe wall thickness, t, is as specified in ISO 2531 for pipes complying with ISO 2531. For pipes
complying with ISO 7186, t is equal to the minimum pipe wall thickness given in ISO 7186 plus the manufacturing tolerance

Table 2— Atffowabie pipe diametrat deftection
Arnax (%)
DN Pipes complying with ISO 7186 Pipes complying with 1ISO 2531
K9 K10
Cement-mortar | Flexible lining2 | Cement-mortar | Flexible lining2 | Cement-mortai “Flexible lining@
lining Lining lining

40 — — 0,45 0,45 0,45 0,45
50 — — 0,55 0,55 0,55 0,55
60 — — 0,65 0,65 0,65 0,65
65 — — 0,70 0,70 0,70 0,70
80 — — 0,85 0,85 0,85 0,85
100 1,65 1,65 1,05 1,05 1,05 1,05
125 2,00 2,00 1,30 1,30 1,20 1,20
150 2,30 2,30 1,55 1,55 1,40 1,40
200 2,70 2,70 1,90 1,90 1,70 1,70
250 2,95 2,95 2,20 2,20 2,00 2,00
300 3,00 3,20 2,50 2,50 2,25 2,25
350 3,10 3,50 2,70 2,70 2,45 2,45
400 3,20 3,75 2,90 2,90 2,60 2,60
450 3,30 3,95 3,05 3,05 2,75 2,75
500 3,40 4,20 3,25 3,25 2,90 2,90
600 3,60 4,55 3,55 3,55 3,20 3,20
700 3,80 425 3,75 3,75 3,40 3,40
800 4,00 4,50 4,00 4,00 3,55 3,55
900 4,00 4,65 4,00 4,15 3,75 3,75
1000 4,00 4,85 4,00 4,30 3,85 3,85
1100 4,00 4,45 4,00 4,45 4,00 4,00
1200 4,00 4,55 4,00 4,55 4,00 4,10
1400 4,00 4,75 4,00 4,75 4,00 4,25
1500 4,00 4,80 4,00 4,80 4,00 4,35
1 600 4.00 4.99 4.00 4.90 4.00 4.40
1 800 4,00 5,00 4,00 5,00 4,00 4,50
2000 4,00 5,00 4,00 5,00 4,00 4,60
2200 4,00 5,00 4,00 5,00 4,00 4,70
2400 4,00 5,00 4,00 5,00 4,00 4,75
2 600 4,00 5,00 4,00 5,00 4,00 4,85

Arax-

&  Flexible linings are those linings which can withstand without cracking a pipe diametral deflection of two times
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Annex A

(informative)

Allowable pressures

ISO 10803:1999(E)

Table A.1 indicates the allowable pressures of K9 and K10 spigot and socket pipes complying with ISO 2531,
derived from the equation and data of clause 5.

NOTE Dther limitations may prevent the full range of these pressures being used in an installed pipelingé/psuch as some
specific types of joints, the type and design of the anchorage system, other pipeline components (tees, valves; flgnges, etc.).
Table A.1 — Allowable pressures
Pressurgs in bars
K9 K10
DN Allowable Maximum Allowable test Allowable Maximum Allowfble test
operating allowable pressure operating allowable prgssure
pressure operating pressre operating
pressure pressure
40 64 77 96 64 77 96
50 64 77 96 64 77 96
60 64 77 96 64 77 96
65 64 77 96 64 77 96
80 64 77 96 64 77 96
100 64 77 96 64 77 96
125 64 77 96 64 77 96
150 64 77 96 64 77 96
200 62 74 79 64 77 96
250 54 65 70 61 73 78
300 49 59 64 56 67 72
350 45 54 59 51 61 66
400 42 51 56 48 58 63
450 40 48 53 45 54 59
500 38 46 51 44 53 58
600 36 43 48 41 49 54
700 34 41 46 38 46 51
800 32 38 43 36 43 48
900 31 37 42 35 42 47
16606 30 36 41 34 41 46
1100 29 35 40 32 38 43
1200 28 34 39 32 38 43
1400 28 33 38 31 37 42
1500 27 32 37 30 36 41
1600 27 32 37 30 36 41
1800 26 31 36 30 36 41
2 000 26 31 36 29 35 40
2200 26 31 36 29 35 40
2400 25 30 35 29 34 39
2 600 25 30 35 28 34 39
NOTE 1 bar = 100 kPa
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Annex B
(informative)

Allowable depths of cover

B.1 General

The Tables B.1 to B.3 show the allowable depths of cover calculated from the equations and data of clause 6,
assuming three different values for B3, six soil groups and five different trench types.

NOTE The E' value of 0 has been taken for soil groups E and F; this is a limit case which may @ecur in soils ¢f very poor
load-bearing gapacity and/or in uncompacted, very cohesive soils.

10
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B.2 Allowable depths of cover for pipes according to ISO 7186, cement-mortar lining

See Table B.1.

NOTE

For depths of cover less than 0,8 m, further consideration may be necessary.

Table B.1 — Allowable depths of cover for pipes according to ISO 7186, cement-mortar lining

DN Soil Allowable depth of cover
group m
(B = 0,5/0,75/1,5)&

Type 1 trench Type 2 trench Type 3 trench Type 4 trench Typd 5 trench
10d A 20,5/20,5/20,4 21,1/21,1/21,0 22,2/22,2/22,2 24,7/24,7/24:6 29,7/p9,7/29,6
B 19,8/19,8/19,7 20,4/20,4/20,3 21,5/21,5/21,4 23,6/23,6/23,6 27,9/p7,9/127,8
C 19,1/19,1/19,0 19,9/19,9/19,8 20,7/20,7/20,7 22,6/22,6/22,5 26,7/p6,7/26,6
D 18,9/18,9/18,8 19,7/19,7/19,6 20,5/20,5/20,4 22,3/22,3/22,2 25,8/p5,8/25,7
E/F 18,7/18,6/18,6 19,2/19,2/19,1 19,8/19,7/19,7 21,0/21,0/20,9 23,7/p3,7/23,7
125 A 14,3/14,3/14,2 14,8/14,7/14,6 15,8/15,8/15,7 18,1/18,0/17,9 22,6/p2,5/22,5
B 13,5/13,4/13,3 13,9/13,8/13,7 14,9124)8/14,8 16,8/16,7/16,7 20,4/p0,4/20,3
C 12,6/12,6/12,5 13,3/13,3/13,1 14,0/13,9/13,8 15,5/15,5/15,4 19,0/]L8,9/18,9
12,3/12,3/12,2 13,0/13,0/12,8 13,7/13,7/13,5 15,2/15,2/15,1 17,9/L7,9/17,8
E/F 12,1/12,0/11,9 12,4/12,4/12;3 12,8/12,8/12,6 13,6/13,6/13,4 15,4/115,3/15,3
15d A 11,6/11,6/11,5 12,0/2459/11,8 13,0/13,0/12,9 15,3/15,3/15,2 19,8/]19,8/19,7
10,7/10,6/10,5 11,0/10,9/10,8 12,0/11,9/11,8 13,8/13,8/13,7 17,3/L7,3/17,2
C 9,7/9,6/9,4 10,3/10,2/10,1 10,9/10,9/10,8 12,4/12,3/12,2 15,7/]15,6/15,5
D 9,3/9,3/971 9,9/9,9/9,8 10,6/10,5/10,4 12,0/12,0/11,8 14,4/14,4/14,3
E/F 9,0/8,9/8,8 9,3/9,2/9,0 9,6/9,5/9,3 10,2/10,1/10,0 11,5/11,5/11,3
20( A 10,1/10,1/9,9 10,4/10,3/10,2 11,5/11,5/11,3 14,0/13,9/13,8 18,7/]L8,7/18,6
B 8,9/8,9/8,7 9,2/9,2/9,0 10,3/10,3/10,1 12,3/12,2/12,1 15,8/[15,8/15,7
c 7,8/7,717,5 8,4/8,4/8,2 9,1/9,0/8,8 10,5/10,5/10,3 13,9/13,8/13,7
D 7,417,3/7,1 8,0/8,0/7,8 8,7/8,6/8,4 10,1/10,1/9,9 12,4/12,4/12,3

B 7-6/6;9/6-7 7 24#216:9 442 £ 97 9.618,9/8,8

11
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Table B.1 (continued)

©1SO

Allowable depth of cover

DN Soll
group m
(B =0,5/0,75/1,5)&

Type 1 trench Type 2 trench Type 3 trench Type 4 trench Type 5 trench
250 A 9,6/9,5/9,3 9,9/9,8/9,7 11,1/11,0/10,9 13,6/13,6/13,5 18,6/18,6/18,5
B 8,3/8,3/8,1 8,6/8,5/8,3 9,7/9,7/9,5 11,8/11,7/11,6 15,4/15,4/15,3
C T 47 016,7 T 717,01 7.4 847183181 9,979;879;7 137371373/13,2
D 6,6/6,6/6,3 7,3/7,2/6,9 7,9/7,9/7,7 9,4/9,3/9,2 1437711)7/11,5

E/F 6,2/6,1/5,8 6,4/6,3/6,0 6,6/6,5/6,3 7,0/6,9/6,7 8,0/7,9/7,7
300 A 8,5/8,4/8,3 8,8/8,7/8,5 9,9/9,9/9,7 12,5/12,4/12;3 17,3/17}3/17,2
B 7,2/7,1/6,9 7,4/7,3/7,1 8,6/8,5/8,3 10,6/10,5/10,4 14,1/14)1/14,0
C 5,9/5,8/5,5 6,5/6,5/6,2 7,2/7,1/6,9 8,6/8,6/8,4 11,9/11)9/11,8
D 5,5/5,4/5,1 6,1/6,0/5,7 6,8/6,7/6,4 8,2/8,1/7,9 10,3/10§3/10,1

E/F 5,0/4,9/4,6 5,2/5,1/4,8 5,3/5,3/4,9 5,7/5,6/5,3 6,5/6,4/6,2
350 A 7,7/7,6/7,4 7,9/7,9/7,7 9,1/9,1/8,9 11,7/11,6/11,5 16,6/16}5/16,4
B 6,3/6,3/6,0 6,6/6,5/6,2 I17,6/7,4 9,7/9,6/9,5 13,2/13}2/13,1
C 5,0/4,9/4,6 5,6/5,5/5,2 6,3/6,2/5,9 7,7/7,6/7,4 11,0/10{9/10,8

D 4,6/4,4/4,0 5,2/5,1/4 5,8/5,7/5,4 7,2/7,1/6,9 9,3/9,8/9,1

E/F 4,1/3,9/3,5 4,214,3/3,7 4,4/4,2/3,8 4,7/4,5/4,2 5,3/5,2/4,9
400 A 7,0/7,0/6,7 7,3/7,2/6,9 8,4/8,4/8,2 11,0/11,0/10,8 15,9/15)9/15,8
B 5,6/5,6/5,3 5,8/5,7/5,4 7,0/6,9/6,7 9,0/8,9/8,7 12,5/12}4/12,3
C 4,2/4,1/3,7 4,8/4,8/4,4 5,5/5,4/5,1 6,9/6,8/6,6 10,2/10{1/10,0

D 3.7/3:6/13,1b 4,414,2/3,8 5,0/4,9/4,6 6,4/6,3/6,1 8,4/8,4/8,2

E/F 3,2/3,1/ C 3,4/3,2/ € 3,5/3,3/2,7D 3,7/3,6/3,1P 4,3/4.213,7
450 A 6,8/6,7/6,5 7,0/6,9/6,7 8,2/8,1/7,9 10,8/10,8/10,7 15,8/15)8/15,7
B 5,3/5,3/4,9 5,5/5,4/5,1 6,7/6,6/6,4 8,7/8,7/8,5 12,3/12)2/12,1

T 3.9/3.7/3.2D 7.5/24,4124,0 5,215, 114,83 6,6/6,5/6,3 9,919,3/9,7

D 3,4/3,2/ C 4,0/3,8/3,4 4,7/4,5/4,2 6,1/6,0/5,7 8,1/8,0/7,8

E/F 2,8/2,6/¢C 2,9/2,71¢ 3,1/2,9/ ¢ 3,3/3,1/¢ 3,8/3,7/3,2b
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© IS0 ISO 10803:1999(E)
Table B.1 (continued)
DN Soil Allowable depth of cover
group m
(B =0,5/0,75/1,5)a
Type 1 trench Type 2 trench Type 3 trench Type 4 trench Type 5 trench
500 A 6,4/6,4/6,1 6,7/6,6/6,3 7,9/7,8/7,6 10,6/10,5/10,4 15,7/15,6/15,5
B 5,0/4,9/4,5 5,1/5,0/4,7 6,3/6,3/6,0 8,4/8,3/8,1 12,0/11,9/11,8
C 3.473,312.70 A717379135 7381471473 6;216;175:8 97519,5/9,3
D 2,9/2,7/C 3,6/3,4/2,9b 4,2/4,1/3,7 5,6/5,6/5,3 1,7(7,6/7,4
E/F 2,3/2,1/ ¢ 2,4/2,2/ € 2,5/2,3/ € 2,712,6/ € 3,2/3,0/ €
60( A 6,3/6,2/5,9 6,4/6,3/6,1 7,77,717,4 10,5/10,5/10,3 15,8/[15,8/15,7
B 4,714,6/4,2 4,8/4,714,4 6,1/6,0/5,7 812/8,2/8,0 11,9/11,9/11,8
C 3,0/2,8/C 3,7/3,6/3,1b 4,4/4,3/3,9 5,9/5,8/5,5 9,3(9,3/9,1
D 2,412,2/ ¢ 3,2/2,9/ ¢ 3,8/3,7/3,2b 5,3/5,2/4,9 7,3(7,3/7,1
E/F 1,8/¢/c 1,9/1,5b/ ¢ 2,0/1%/ € 2,2/1,9/ ¢ 2,6/2,4/ €
70( A 7,417,3/7,1 7,6/7,6/7,4 9;0/9,0/8,8 12,0/12,0/11,9 17,7/17,7/117,6
B 5,8/5,7/5,4 5,9/5,9/5,6 7,3/7,217,0 9,6/9,5/9,4 13,6/[13,6/13,5
C 4,1/4,0/3,6 4,8/4,7/4,4 5,5/5,5/5,2 7,27,1/6,9 10,8/[L0,8/10,7
D 3,5/3,4/2.8b 4,2/4,113,7 5,0/4,9/4,5 6,5/6,5/6,2 8,88,8/8,6
E/F 2,9/2,7/ ¢ 31/2,8/ ¢ 3,2/3,0/ € 3,4/3,2/2,7b 3,9(3,7/3,3
80( A 7,3/7,3/7,1 7,6/7,5/7,3 9,0/8,9/8,8 12,1/12,1/12,0 18,1/[18,0/18,0
B 5,6/5,5/5,3 5,8/5,7/5,4 7,2/7,1/6,9 9,6/9,5/9,4 13,7/13,7/13,6
C 3,8/3,7/3,3 4,6/4,5/4,1 5,3/5,3/5,0 7,0/6,9/6,7 10,8/10,8/10,7
D 3.2/3,1/2.5b 4,0/3,8/3,4 4,7/14,6/4,3 6,3/6,3/6,0 8,7/8,6/8,5
E/F 2,6/2,4/ € 2,7/2,5/ € 2,8/2,6/ C 3,0/2,8/ € 3,5/B,3/2,8b
90( A 7,0/7,0/6,8 7,217,217,0 8,7/8,6/8,5 11,8/11,7/11,6 17,6/17,6/17,5
B 5,3/5,2/4,9 5,4/5,4/5,1 6,8/6,8/6,6 9,2/9,2/9,0 13,3/113,3/13,2
C 3,5/3,3/2.9b 4,3/4,1/3,7 5,0/4,9/4,6 6,6/6,6/6,3 10,4/10,4/10,3
D 2.9/2.7/ € 3,6/3,5/3,0 4,414,313,9 6,0/5,9/5,7 8,3/8,2/8,0
E/F 2,2/2,0/ € 2,3/2,1/ ¢ 2,4/2,2/ € 2,6/2,4/ € 3,1/2,9/ ¢
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Table B.1 (continued)

©1SO

Allowable depth of cover

DN Soil
group m
(B =0,5/0,75/1,5)a

Type 1 trench Type 2 trench Type 3 trench Type 4 trench Type 5 trench
1000 A 6,8/6,7/6,5 7,0/6,9/6,7 8,4/8,3/8,2 11,5/11,5/11,3 17,3/17,3/17,2
B 5,0/4,9/4,7 5,2/5,1/4,8 6,6/6,5/6,3 8,9/8,9/8,8 13,0/13,0/12,9
C 3.273,172.60 707137871375 A 7147143 6,376,316, 1 107171671/10,0

D 2.6/2,4/ C 3,4/3,2/2,7b 4,1/4,0/3,6 5,7/5,6/5,4 7,97,9/7,7

E/F 1,9/1,6/ € 2,0/1,7/¢ 2,1/1,8/¢ 2,3/2,1/ ¢ 2,712|s1 ¢

1100 A 7,717,617,4 7,9/7,8/7,6 9,3/9,3/9,2 12,5/12,4/12,3 18,4/18}4/18,3
B 5,9/5,9/5,6 6,1/6,0/5,8 7,5/7,517,3 9,9/9,9/9,8 14,1/14[1/14,0
C 4,2/4,1/3,7 4,9/4,8/4,5 5,7/5,6/5,3 7,317,3/7,1 11,2/11[2/11,1

D 3,6/3,4/3,0 4,3/4,2/3,9 5,1/5,0/4,7 6,7/6,7/6,4 9,1/9,0/8,9

E/F 3,0/2,8/ ¢ 3,1/2,9/2,3b 3,2/3,0/2,5b 3,4/3,2/2,8b 3,9/3,8/3,4
1200 A 7,417,472 7,717,617,4 9,1/9,0/8,9 12,2/12,2/12,1 18,2/18)1/18,1
B 5,7/5,6/5,4 5,9/5,8/5,6 7,3/7,217,0 9,7/9,6/9,5 13,8/13/8/13,7
C 3,9/3,8/3,5 4,714,6/4,3 5,4/5,4/5,1 7,1/7,0/6,8 10,9/10/9/10,8

D 3,3/3,2/2.7b 4,1/4,0/3,6 4,8/4,8/4,4 6,4/6,4/6,2 8,8/8,1/8,6

E/F 2,712,5/ € 28]2,7/ € 2,9/2,7/ € 3,2/3,0/2,5P 3,6/3,/3,1
1 400 A 7,1/7,0/6,8 7,3/7,3/7,1 8,7/8,7/8,6 11,8/11,8/11,7 17,7/117[7/17,6
B 5,4/5,3/5,0 5,5/5,5/5,2 6,9/6,9/6,7 9,3/9,3/9,1 13,4/13}4/13,3
C 3,6/3,5/3,1 4,3/4,3/3,9 5,1/5,0/4,8 6,7/6,7/6,5 10,5/10}5/10,4

D 3.0/2.8/2.3b 3,7/3,6/3,2 4,5/4,4/4,1 6,1/6,0/5,8 8,3/8,p/8,2

E/F 24122/ € 2,5/2,2/ € 2,6/2,3/C 2,712,6/ € 3,2/3,0/2,60
1500 A 6,9/6,9/6,7 7,1/7,1/6,9 8,6/8,5/8,4 11,7/11,6/11,5 17,5/17[5/17,4
B 5,2/5,1/4,9 5,3/5,3/5,0 6,8/6,7/6,5 9,1/9,1/8,9 13,2/13[2/13,1
C 3,4/3,3/2,9 4,2/4,1/3,7 4,9/4,8/4,6 6,5/6,5/6,3 10,3/10,3/10,2

D 2.8/2,7/2.0b 3,5/3,4/3,0 4,3/4,2/3,9 5,9/5,8/5,6 8,1/8,1/7,9

E/F 2,2/2,0/ ¢ 2,2/2,1/¢ 2,4/2,2/ ¢ 2,6/2,3/ ¢ 3,0/2,8/2,2b
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©1SO

Table B.1 (continued)

ISO 10803:1999(E)

DN Soil Allowable depth of cover
group m
(B =0,5/0,75/1,5)a
Type 1 trench Type 2 trench Type 3 trench Type 4 trench Type 5 trench
1 600 A 6,9/6,8/6,6 7,1/7,0/6,9 8,5/8,4/8,3 11,6/11,6/11,5 17,4/17,4/17,3
B 5,1/5,1/4,8 5,3/5,2/5,0 6,7/6,6/6,4 9,0/9,0/8,9 13,1/13,1/13,0
C 34713721278 21740137 7481481475 65164162 16:2110,2/10,1
D 2.8/2.6/2,0b 3,5/3,4/3,0 4,2/4,2/3,8 5,8/5,8/5,5 8,118,0/7,9
E/F 2,1/1,9/¢ 2,2/2,0/ ¢ 2,3/2,1/¢ 2,5/2,3/ ¢ 2,9/p,7/2,2b
1800 A 6,7/6,7/6,5 6,9/6,8/6,7 8,3/8,3/8,2 11,4/11,4/11,3 17,217,2/117,1
B 5,0/4,9/4,7 5,1/5,1/4,8 6,5/6,4/6,3 8/8/8,8/8,7 12,9/12,9/12,8
C 3,213,1/2,7 3,9/3,8/3,5 4,7/4,6/4,3 6,3/6,2/6,0 10,0{10,0/9,9
D 2.6/2,4/ € 3,3/3,2/2,8 4,0/4,013,7 5,6/5,6/5,3 7,8(7,8/7,7
E/F 1,9/1,7/¢ 2,0/1,8/¢ 2,1/19/¢ 2,3/2,1/¢ 2,7/p,5/1,9b
2000 A 6,6/6,5/6,4 6,8/6,7/6,6 8;2/8,1/8,0 11,3/11,2/11,2 17,0/17,0/17,0
B 4,8/4,8/4,5 5,0/4,9/4,7 6,3/6,3/6,2 8,7/8,7/8,6 12,7/12,7/112,6
C 3,1/3,0/2,6 3,8/3,7/3,4 4,5/4,5/4,2 6,1/6,1/5,9 9,8/9,8/9,7
D 2,5/2.3/ € 3,2/3,112;7 3,9/3,8/3,5 5,5/5,4/5,2 7,7/7,6/7,5
E/F 1,8/1,6/C 18/1,7/¢ 2,0/1,7/¢C 2,1/1,9/ ¢ 2,8/2,3/ C
2200 A 6,5/6,4/6,3 6,7/6,6/6,5 8,1/8,0/7,9 11,1/11,1/11,0 16,9/16,9/16,8
B 4.8/4,714;5 4,9/4,8/4,6 6,3/6,2/6,1 8,6/8,6/8,4 12,6/[12,6/12,5
C 3,02\9/2,5 3,7/3,6/3,3 4,414,3/4,1 6,0/6,0/5,8 9,7/9,7/9,6
D 20412.2/ € 3,1/3,0/2,6 3,8/3,7/3,4 5,4/5,3/5,1 7,5/7,5/7,4
E/F 1,7/1,4/ ¢ 1,7/1,5/ ¢ 1,9/1,6/C 2,0/1,8/C 2,4/2,2/ C
2 400 A 6,4/6,3/6,2 6,6/6,5/6,4 8,0/7,9/7,8 11,1/11,0/10,9 16,8/[16,8/16,7
B 4,714,6/4,4 4,8/4,8/4,5 6,2/6,1/6,0 8,5/8,5/8,4 12,5/12,5/12,4
C 2,9/2,8/2,4 3,6/3,5/3,2 4,3/4,3/4,1 5,9/5,9/5,8 9,6/9,6/9,5
D 2.3/2.1/ ¢ 3,0/2,9/2,5 3,7/3,7/3,4 5,3/5,2/5,0 7,417,473
E/F 1,6/1,4/ C 1,7/1,5/ € 1,8/1,6/C 1,9/1,7/ ¢ 2,221/ ¢
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ISO 10803:1999(E)

Table B.1 (continued)

©1SO

DN Soil Allowable depth of cover
group m
(B =0,5/0,75/1,5)&
Type 1 trench Type 2 trench Type 3 trench Type 4 trench Type 5 trench
2 600 A 6,3/6,3/6,2 6,5/6,5/6,3 7,9/7,9/7,8 11,0/10,9/10,9 16,7/16,7/16,7
B 4,6/4,5/4,3 4,8/4,7/4,5 6,1/6,1/5,9 8,4/8,4/8,3 12,4/12,4/12,3
C 2.812;T12% 351375132 74;3714,2140 5.8715;815,7 9751975/9,4
D 2.2/2,1/1,5b 2,9/2,8/2,5 3,7/3,6/3,3 5,2/5,2/5,0 73)7,8/7,2
E/F 1,6/1,3/ C 1,7/1,4/ € 1,7/11,5/ ¢ 1,9/1,7/ ¢ 2,2/2)0/ C
a An allJowance for pressure from traffic loads using loading factors of 0,5, 0,75 and 1,5 respectively is inclided for
all depthqg of cover.
b Mininfjum allowable depth of cover is 1 m.
€ Not recommended.

B.3 Allowable depths of cover for pipes according to ISO 7186, flexible lining

See Table BJ2.

NOTE Fof depths of cover less than 0,8 m, further consideration may be necessary.
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Table B.2 — Allowable depths of cover for pipes according to ISO 7186, flexible lining

ISO 10803:1999(E)

DN

Saoil
group

Allowable depth of cover

m

(B =0,5/0,75/1,5)a

Type 1 trench

Type 2 trench

Type 3 trench

Type 4 trench

Type 5 trench

100

20,5/20,5/20,4

19,8/19,8/19,7

21,1/21,1/21,0

20,4/20,4/20,3

22,2/22,2/22,2

21,5/21,5/21,4

24,7/24,7124,6

23,6/23,6/23,6

29,7/29,7/29,6

27,9/27,9/27,8

1971719717190
18,9/18,9/18,8

18,7/18,6/18,6

1979719,9719;8
19,7/19,7/19,6

19,2/19,2/19,1

20, T120,7120;7
20,5/20,5/20,4

19,8/19,7/19,7

2276122761225
22,3/22,3/22,2

21,0/21,0/20,9

26,7126,7/26,6
25,8/p5,8/25,7

23,7/p3,7123,7

129

14,3/14,3/14,2
13,5/13,4/13,3
12,6/12,6/12,5
12,3/12,3/12,2

12,1/12,0/11,9

14,8/14,7/14,6
13,9/13,8/13,7
13,3/13,3/13,1
13,0/13,0/12,8

12,4/12,4/12,3

15,8/15,8/15,7
14,9/14,8/14,8
14,0/13,9/13,8
13,7/13,7/13,5

12,8/12,8/12,6

18,1/18,0/17,9
16,8/16,7/16,7
15,5/15,5/15,4
15,2/15,2/15,1

13,6/13,6/13,4

22,6/p2,5/22,5
20,4/p0,4/20,3
19,0/]18,9/18,9
17,9/L7,9/17,8

15,4/115,3/15,3

15(

11,6/11,6/11,5

10,7/10,6/10,5
9,7/9,6/9,4
9,3/9,3/9,1

9,0/8,9/8,8

12,0/11,9/11,8

11,0/10,9/10,8

10,3/10,2/10,1
9,9/9,9/9;8

9.8/9,2/9,0

13,0/23,0/12,9
12,0/11,9/11,8
10,9/10,9/10,8
10,6/10,5/10,4

9,6/9,5/9,3

15,3/15,3/15,2
13,8/13,8/13,7
12,4/12,3/12,2
12,0/12,0/11,8

10,2/10,1/10,0

19,8/]19,8/19,7
17,3/L7,3/17,2
15,7/]15,6/15,5
14,4/14,4/14,3

11,5/11,5/11,3

20(

E/F

10,1/10,1/9,9
8,9/8,9/8,7
7,87(717;5
T417,3/7,1

7,0/6,9/6,7

10,4/10,3/10,2
9,2/9,2/9,0
8,4/8,4/8,2
8,0/8,0/7,8

7,2/7,2/6,9

11,5/11,5/11,3

10,3/10,3/10,1
9,1/9,0/8,8
8,7/8,6/8,4

7,417,417,2

14,0/13,9/13,8
12,3/12,2/12,1
10,5/10,5/10,3

10,1/10,1/9,9

7,97,97,7

18,7/]18,7/18,6
15,8/]15,8/15,7
13,9/13,8/13,7
12,4/12,4/12,3

9,0/8,9/8,8
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Table B.2 (continued)

©1SO

Allowable depth of cover

DN Soil
group m
(B =0,5/0,75/1,5)a

Type 1 trench Type 2 trench Type 3 trench Type 4 trench Type 5 trench
250 A 9,6/9,5/9,3 9,9/9,8/9,7 11,1/11,0/10,9 13,6/13,6/13,5 18,6/18,6/18,5
B 8,3/8,3/8,1 8,6/8,5/8,3 9,7/9,7/9,5 11,8/11,7/11,6 15,4/15,4/15,3
C T 47 016,7 T 717,01 7.4 847183181 9,979;879;7 137371373/13,2
D 6,6/6,6/6,3 7,3/7,2/6,9 7,917,9/7,7 9,4/9,3/9,2 14;77111)7/11,5

E/F 6,2/6,1/5,8 6,4/6,3/6,0 6,6/6,5/6,3 7,0/6,9/6,7 8,0/7,9/7,7
300 A 9,1/9,0/8,8 9,3/9,3/9,1 10,6/10,6/10,4 13,3/13,3/13,2 18,5/18)5/18,4
B 7,717,717,4 7,9/7,917,7 9,2/9,1/8,9 11,3/14,2/11,1 15,1/15)0/14,9
C 6,3/6,3/6,0 7,0/6,9/6,7 7,717,6/7,4 9,2/9,2/9,0 12,8/12]7/12,6
D 5,9/5,8/5,5 6,5/6,4/6,2 7,217,1/6,9 8,7/8,7/8,4 11,0/11)0/10,8

E/F 5,4/5,3/5,0 5,6/5,5/5,2 5,8/5,7/5,3 6,1/6,0/5,8 6,9/6,9/6,6
350 A 8,7/8,7/8,5 9,0/8,9/8,8 10,3/10,8/10,1 13,2/13,2/13,1 18,7/18]7/18,6
B 7,2/7,216,9 7,4/7,417,1 8,7/8,7/8,5 11,0/10,9/10,8 14,9/14]9/14,8
C 5,7/5,6/5,3 6,4/6,3/6,1 7,1/7,1/6,8 8,7/8,7/8,5 12,4/12}4/12,3
D 5,2/5,1/4,8 5,9/5,8/5/5 6,6/6,5/6,3 8,2/8,1/7,9 10,5/10J5/10,3

E/F 4,7/4,5/4,2 4,8/4,74,3 5,0/4,9/4,5 5,3/5,2/4,9 6,1/6,0/5,7
400 A 8,3/8,2/8,0 8,5/8,5/8,3 9,9/9,9/9,7 12,9/12,9/12,8 18,7/18]7/18,6
B 6,7/6,6/6,3 6,9/6,8/6,6 8,2/8,2/8,0 10,6/10,5/10,4 14,7/1416/14,5
C 5,0/4,9/4,6 5,8/5,7/5,4 6,5/6,4/6,2 8,2/8,1/7,9 11,9/11)9/11,8

D 4,5]4,3/4,0 5,2/5,1/4,8 5,9/5,8/5,6 7,517,5/7,3 9,9/9,9/9,7

E/F 3:9/3,8/3,3b 4,1/3,9/3,5 4,2/4,0/3,6 4,5/4,3/4,0 5,1/5,0/4,7
450 A 8,2/8,1/7,9 8,4/8,3/8,2 9,8/9,8/9,7 13,0/13,0/12,9 19,0/18)9/18,9
B 6,5/6,4/6,1 6,7/6,6/6,3 8,1/8,0/7,8 10,5/10,4/10,3 14,7/14]7/14,6
€ 47146143 55154151 6:316:2159 9179177 t1:871%,8/11,7

D 4,2/4,0/3,6 4,9/4,8/4,4 5,7/5,6/5,3 7,3/7,3/7,0 9,7/9,7/9,5

E/F 3,6/3,4/2,8b 3,7/3,5/3,00 3,8/3,6/3,2b 4,1/3,9/3,5 4,7/4,6/4,2
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© IS0 ISO 10803:1999(E)
Table B.2 (continued)
DN Soil Allowable depth of cover
group m
(B =0,5/0,75/1,5)a

Type 1 trench Type 2 trench Type 3 trench Type 4 trench Type 5 trench
500 A 8,0/8,0/7,8 8,3/8,2/8,0 9,8/9,8/9,6 13,1/13,1/13,0 19,3/19,3/19,3
B 6,2/6,2/5,9 6,4/6,3/6,1 7,9/7,8/7,6 10,4/10,4/10,3 14,8/14,8/14,7
C 71 A414,31379 52151148 6;075;97156 T T T18111,8/11,6

D 3,7/3,6/3.1b 4,5/4,4/4,0 5,3/5,3/4,9 7,0/7,0/6,8 9,5/9,5/9,3

E/F 3,1/2,9/¢ 3,2/3,0/ ¢ 3,3/3,2/¢ 3,6/3,4/2,9b 4,1/4,0/3,6
60( A 8,0/7,9/7,7 8,2/8,1/7,9 9,8/9,8/9,6 13,3/13,8/13,2 20,0/p0,0/19,9
B 6,0/5,9/5,7 6,2/6,1/5,8 7,8/7,717,5 10,4/10,4/10,3 15,1/15,1/15,0
C 4,0/3,8/3,4 4,8/4,7/4,4 5,7/5,6/5,3 7,5/7,517,3 11,8/11,8/11,7

D 3,3/3,1/ € 4,1/4,0/3,6 5,0/4,9/4,5 6,8/6,7/6,5 9,3[9,3/9,2

E/F 2,6/2,3/ ¢ 2,7/2,5/ ¢ 2,7/26/ € 3,0/2,8/ ¢ 3,5/B,3/2,7b
70( A 8,3/8,3/8,1 8,6/8,5/8,3 10;1/10,1/9,9 13,5/13,4/13,3 19,8/19,8/19,7
B 6,5/6,4/6,2 6,7/6,6/6,4 8,2/8,1/7,9 10,8/10,7/10,6 15,2/15,2/15,1
C 4,6/4,5/4,2 5,4/5,3/5,0 6,3/6,2/5,9 8,0/8,0/7,8 12,2/12,1/12,0

D 4,0/3,9/3,5 4,8/4,714;3 5,6/5,5/5,2 7,3/7,3/7,1 9,9/9,8/9,7

E/F 3,4/3,2/2,6b 3,5/3,3/2,8b 3,6/3,4/2,9b 3,8/3,7/3,3 4,4(4,3/3,9
80( A 8,3/8,3/8,1 8,5/8,5/8,3 10,2/10,1/10,0 13,7/13,7/13,6 20,3/p0,3/20,2
B 6,3/6,3/6;,0 6,5/6,5/6,3 8,1/8,1/7,9 10,8/10,8/10,6 15,5/15,4/15,3
C 4,4)4318,9 5,2/5,1/4,8 6,1/6,0/5,7 7,9/7,817,7 12,2/12,2/12,1

D 37/3,6/3,1 4,5/4,414,1 5,4/5,3/5,0 7,217,1/6,9 9,8/9,8/9,6

E/F 3,0/2,8/¢ 3,1/3,0/ ¢ 3,2/3,1/2,5b 3,5/3,3/2,8b 4,03,9/3,5
90( A 8,2/8,2/8,0 8,4/8,4/8,3 10,1/10,1/9,9 13,7/13,7/13,6 20,5/0,5/20,4
B 6,2/6,1/5,9 6,4/6,3/6,1 8,0/7,9/7,8 10,8/10,7/10,6 15,5/[15,5/15,4
C 4,2/4,013,7 5,0/4,9/4,6 5,9/5,8/5,5 7,8/7,717,5 12,2/12,1/12,0

D 3,5/3,3/2.8b 4,3/4,2/3,8 5,2/5,1/4,8 7,0/6,9/6,7 9,6/9,6/9,5

E/F 2,7/2,5/ ¢ 2,8/2,7/¢ 2,9/2,7/1¢ 3,2/3,0/ ¢ 3,7/3,5/3,1
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ISO 10803:1999(E)

Table B.2 (continued)

©1SO

DN Soil Allowable depth of cover
group m
(B =0,5/0,75/1,5)a

Type 1 trench Type 2 trench Type 3 trench Type 4 trench Type 5 trench
1 000 A 8,3/8,2/8,1 8,5/8,5/8,3 10,2/10,2/10,1 14,0/13,9/13,8 21,0/21,0/21,0
B 6,2/6,1/5,9 6,3/6,3/6,1 8,0/8,0/7,8 10,9/10,8/10,7 15,8/15,8/15,7
C 77173797136 7#.9714,814.5 58158155 81T 717.5 127311273/12,2

D 3,3/3,2/2,7b 4,2/4,1/3,7 5,1/5,0/4,7 7,0/6,9/6,7 9,7/9,6/9,5

E/F 2,5/2,3/ € 2,712,5/ ¢ 2,712,6/ € 3,0/2,8/ € 3,4/3,3/2,8P
1100 A 8,5/8,5/8,3 8,8/8,8/8,6 10,4/10,3/10,3 13,9/13,9/18,8 20,5/20)5/20,4
B 6,6/6,6/6,3 6,8/6,8/6,6 8,4/8,3/8,2 11,1/11,0/10,9 15,7/15)7/15,6
C 4,7/4,6/4,3 5,5/5,4/5,2 6,3/6,3/6,1 8,2/8,2/8,0 12,5/12)5/12,4

D 4,0/3,9/3,6 4,8/4,8/4,4 5,7/5,6/5,3 7,5/7,4/7,3 10,1/1Q,1/9,9

E/IF 3.4/3,2/2,7b 3,5/3,3/2,9 3,6/3,4/3,0 3,8/3,7/3,3 4,4/4,3/4,0
1200 A 8,5/8,4/8,3 8,7/8,7/8,6 10,4/10,3/10,2 13,9/13,9/13,8 20,7/20)6/20,6
B 6,5/6,5/6,3 6,7/6,7/6,4 8,3/8,3/8,1 11,0/11,0/10,9 15,8/15)7/15,7
C 4,6/4,5/4,2 5,4/5,3/5,0 6,2/6,2/5,9 8,1/8,1/7,9 12,5/12}4/12,3
D 3,9/3,8/3,4 4,7/4,6/4,3 5,5/5,5/5,2 7,417,3/7,1 10,0/10,0/9,8

E/F 3,2/3,0/2,5P 3,3/3,212,7b 3,4/3,2/2,8 3,7/3,5/3,1 4,2/4,1/3,7
1400 A 8,5/8,4/8,3 8,7/8,7/8,5 10,4/10,4/10,3 14,1/14,1/14,0 21,1/21]1/21,0
B 6,4/6,4/6,2 6,6/6,6/6,3 8,3/8,2/8,1 11,1/11,0/10,9 15,9/15)9/15,8
C 4,4/4,3/4,0 5,2/5,1/4,9 6,1/6,0/5,8 8,0/8,0/7,8 12,5/12)5/12,4

D 3,713)5/3,2 4,5/4,4/4,1 5,4/5,3/5,1 7,3/7,2/7,0 9,9/9,9/9,8

E/F 2,9/2,8/2,2b 3,0/2,9/2,3b 3,2/3,0/2,5P 3,413,2/2,8 3,9/3,8/3,4
1500 A 8,3/8,3/8,2 8,6/8,6/8,4 10,3/10,3/10,2 14,0/14,0/13,9 21,0/21J0/21,0
B 6,3/6,2/6,0 6,5/6,4/6,2 8,1/8,1/7,9 11,0/10,9/10,8 15,8/15)8/15,8
C 4,2/4,1/3,8 5,1/5,0/4,7 5,9/5,9/5,7 7,9/7,8/7,7 12,4/12,4/12,3

D 3,5/3,3/3,0 4,3/4,3/3,9 5,2/5,2/4,9 7,1/7,1/6,9 9,8/9,8/9,7

E/F 2,7/2,6/ C 2.,8/2,7/2,1b 3,0/2,8/2,2b 3,2/3,0/2,6 3,7/3,5/3,2
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© 1SO ISO 10803:1999(E)
Table B.2 (continued)
DN Soil Allowable depth of cover
group m
(B =0,5/0,75/1,5)a

Type 1 trench Type 2 trench Type 3 trench Type 4 trench Type 5 trench
1600 A 8,5/8,4/8,3 8,7/8,7/8,5 10,4/10,4/10,3 14,2/14,2/14,1 21,4/21,4/21,3
B 6,3/6,3/6,1 6,5/6,5/6,3 8,2/8,2/8,1 11,1/11,1/11,0 16,1/16,1/16,0
C 7121421378 51750148 6;075,975,7 80179778 1276112,5/12,5

D 3,5/3,4/3,0 4,3/4,3/4,0 5,3/5,2/4,9 7,217,1/7,0 9,9(9,9/9,8

E/F 2,712,6/2,00 2,8/2,7/2,1b 3,0/2,8/2,3b 3,2/3,0/2,6 3,7(3,5/3,2
1800 A 8,4/8,4/8,3 8,7/8,6/8,5 10,4/10,4/10,3 14,3/14,8/14,2 21,5/p1,5/21,5
B 6,3/6,2/6,0 6,5/6,4/6,2 8,2/8,1/8,0 11,1/112,1/11,0 16,2/]16,1/16,1
C 4,1/4,0/3,7 5,0/4,9/4,7 5,9/5,8/5,6 7,9/7,8/7,7 12,6/12,5/12,4

D 3,4/3,2/2,9 4,2/4,2/3,9 5,1/5,1/4,8 7,1/7,0/6,9 9,8(9,8/9,7

E/F 2,6/2,4/ € 2,7/2,5/1,9b 2,8/2,6/2,1b 3,0/2,8/2,4 3,4(3,3/3,0
2 000 A 8,3/8,2/8,1 8,5/8,5/8,3 10,3/10,2/10,1 14,1/14,1/14,0 21,3/p1,3/21,3
B 6,1/6,1/5,9 6,3/6,3/6,1 8,0/8,0/7,8 10,9/10,9/10,8 15,9/115,9/15,9
C 3,9/3,9/3,6 4,8/4,8/4,5 5,7/5,7/5,5 7,717,77,6 12,3/12,3/12,3

D 3,2/3,1/12,7 4,1/4,00377 5,0/4,9/4,7 6,9/6,9/6,7 9,6/9,6/9,5

E/F 2,412,2/ ¢ 2,5/2,3/1,7b 2,6/2,4/1,9b 2,8/2,7/2,2 3,2(3,1/2,7
2200 A 8,1/8,1/8,0 8,4/8,3/8,2 10,1/10,1/10,0 14,0/13,9/13,9 21,2/p1,2/21,1
B 6,0/5,9/5:8 6,2/6,1/6,0 7,9/7,8/7,7 10,8/10,8/10,7 15,8/]15,8/15,7
C 3,8/3y7/3,5 4,7/4,6/4,4 5,6/5,5/5,3 7,6/7,5/7,4 12,2/12,2/12,1

D 371/3,0/2,6 3,9/3,9/3,6 4,8/4,8/4,6 6,8/6,7/6,6 9,5(9,4/9,3

E/F 2,3/2,2/C 2,4/2,2/ C 2,5/2,3/1,7b 2,712,5/2,1 3,1/3,0/2,6
2 400 A 8,0/8,0/7,9 8,3/8,2/8,1 10,0/10,0/9,9 13,8/13,8/13,8 21,0/p1,0/21,0
B 5,9/5,8/5,7 6,1/6,0/5,9 7,817,77,6 10,7/10,6/10,6 15,7/15,6/15,6
C 3,713,713,4 4,6/4,5/4,3 5,5/5,4/5,3 7,417,417,3 12,0/12,0/12,0

D 3,0/2,9/2,5 3,8/3,7/3,5 4,7/14,7/4,5 6,7/6,6/6,5 9,3/9,3/9,2

E/F 2,2/2,0/ ¢ 2,3/2,1/1,5b 2,4/2,2/1,7b 2,6/2,4/1,9 2,9/2,8/2,5
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ISO 10803

:1999(E)

Table B.2 (continued)

©1SO

DN Soil Allowable depth of cover
group m
(B =0,5/0,75/1,5)&
Type 1 trench Type 2 trench Type 3 trench Type 4 trench Type 5 trench
2 600 A 7,9/7,9/7,8 8,2/8,2/8,1 9,9/9,9/9,8 13,8/13,7/13,7 20,9/20,9/20,9
B 5,8/5,8/5,6 6,0/5,9/5,8 7,7/7,6/7,5 10,6/10,5/10,5 15,5/15,5/15,5
C 3761376133 7451441473 5.415.315:2 73173172 T1971179/11,8
D 2,9/2,8/2,5 3,7/13,7/3,4 4,6/4,6/4,4 6,6/6,5/6,4 9,2/9,2/9,1
E/F 2,1/2,0/ ¢ 2,2/2,1/1,4P 2,3/2,2/1,6P 2,5/2,3/1,9 2,8/2,112,4
a An allpwance for pressure from traffic loads using loading factors of 0,5, 0,75 and 1,5 respectively is includgd for all
depths of|cover.
b Minimum allowable depth of coveris 1 m.
C Not rgcommended.
B.4 Allowpble depths of cover for K9 pipes according te, ISO 2531, cement-mortar lining
See Table BJ3.
NOTE Fof depths of cover less than 0,8 m, further consideration may be necessary.
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©1SO

Table B.3 — Allowable depths of cover for K9 pipes according to ISO 2531, cement-mortar lining

ISO 10803:1999(E)

Allowable depth of cover

DN Soil
group m
(B =0,5/0,75/1,5)a
Type 1 trench Type 2 trench Type 3 trench Type 4 trench Type 5 trench
40 A 50b/50b/50b 50b/50b/50b 50b/50b/50b 50b/50b/50b 50b/500/50b
B 50b/500/50b 50b/500/50b 50b/500/50b 50b/500/50b 50b/500/50b
C 50Db/50D/50D 50Db/50D/50D 50Db/50D/50D 50Db/50D/50D 50b]500/50b
D 50b/500/50b 50b/500/50b 50b/500/50b 50b/500/50b 50bf500/50b
E/F 50b/50b/50b 50b/50b/50b 50b/50b/50b 50b/50b/50b 50bf500/50b
50 A 50b/500/50b 50b/50b/50b 50b/500/50b 50b/50b/50b 50bf500/50b
B 50b/50b/50b 50b/50b/50b 50b/50b/50b 50B/500/50D 50bf500/50b
C 50b/50b/50b 50b/50b/50b 50b/50b/50b 50b/50b/50b 50bf500/50b
D 50b/50b/50b 50b/50b/50b 50b/50D/50D 50b/50b/50b 50bf500/50b
E/F 50b/500/50b 50b/500/50b 50b/50b/50b 50b/500/50b 50bf500/50b
64 A 50b/50b/50b 50b/50b/50b 50b/50b/50b 50b/50b/50b 50bf500/50b
B 50b/500/50b 50b/500/50b 50b/500/50b 50b/500/50b 50bf500/50b
C 50b/50b/50b 50b/500/50D 50b/50b/50b 50b/50b/50b 50bf500/50b
D 50b/50b/50b 50b/500/50b 50b/50b/50b 50b/500/50b 50bf500/50b
E/F 50b/50b/50b 50b/50b/50b 50b/50b/50b 50b/50b/50b 50bf500/50b
63 A 50b/50b/50b 50b/50b/50b 50b/50b/50b 50b/500/50b 50bf500/50b
B 50b/500/500 50b/50b/50b 50b/50b/50b 50b/50b/50b 50bf500/50b
C 50/500/50b 50b/50b/50b 50b/50b/50b 50b/500/50b 50bf500/50b
D 50b/50b/50b 50b/50b/50b 50b/50b/50b 50b/50b/50b 50bf500/50b
E(F 50b/500/50b 50b/500/50b 50b/50b/50b 50b/500/50b 50bf500/50b
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ISO 10803:1999(E)
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Table B.3 (continued)

©1SO

Allowable depth of cover

DN Soil
group m
(B =0,5/0,75/1,5)a
Type 1 trench Type 2 trench Type 3 trench Type 4 trench Type 5 trench
80 A 50b/500/50b 50b/500/50b 50b/500/50b 50b/500/50b 50b/50b/50b
B 50b/500/50b 50b/500/50b 50b/500/50b 50b/500/50b 50b/50b/50b
C 500/500/500 500/500/500 500/500/500 500/500/500 50b/50P/50b
D 50b/500/50b 50b/500/50b 50b/500/50b 50b/500/50b 50b750p/50b
E/F 50b/500/50b 50b/500/50b 50b/500/50b 50b/500/50b 50b/50P/50b
100 A 50b/500/50b 50b/500/50b 50b/500/50b 50b/500/50D 50b/50P/50b
B 50b/500/50b 50b/500/50b 50b/500/50b 50b7500/50b 50b/50P/50b
c 50b/500/50b 50b/500/50b 50b/500/50b 50b/500/50b 50b/50P/50b
D 50b/500/50b 50b/500/50b 50b/500/500 50b/500/50b 50b/50P/50b
E/F 50b/500/50b 50b/500/50b 50b/50b/50b 50b/500/50b 50b/50P/50b
125 A 39,2/39,2/39,1 40,3/40,3/40,2 41,9/41,9/41,8 45,3/45,3/45,3 50b/50P/50b
B 38,6/38,6/38,6 39,7/39,7/39,7 41,3/41,3/41,2 44,5/44,5/44,5 50b/50P/50b
C 38,1/38,1/38,0 39,4/39,3/39,3 40,7/40,7/40,7 43,7/43,7/43,6 50b/50P/50b
D 37,9/37,9/37,8 39,2/39,2/39,1 40,5/40,5/40,5 43,5/43,5/43,4 | 49,6/49)6/49,5
EIF 37,7/37,7/37,7 38/8/38,8/38,7 39,9/39,9/39,9 42,4142,4142,4 | 47,9/47)9/47,9
150 A 28,4/28,4/28,3 29,2/29,2/29,1 30,5/30,5/30,5 33,4/33,4/33,4 | 39,4/39}4/39,4
B 27,7127,7127\1 28,5/28,5/28,5 29,8/29,8/29,8 32,4/32,4132,4 | 37,8/37[7/37,7
C 27,1/127:1127,0 28,1/28,1/28,0 29,1/29,1/29,1 31,5/31,4/31,4 | 36,7/36)6/36,6
D 26,8/26,8/26,8 27,8/27,8/27,8 28,9/28,9/28,8 31,2/31,2/31,2 | 35,8/35/8/35,7
EIF 26,6/26,6/26,6 27,4127,4127,3 28,2/28,2/28,1 30,0/30,0/29,9 | 33,9/33)8/33,8
200 A 18,9/18,8/18,7 19,4/19,4/19,3 20,6/20,5/20,5 23,1/23,0/23,0 | 28,1/28)1/28,0
B 18,1/18,0/17,9 18,6/18,6/18,5 19,7/19,7/19,6 21,8/21,8/21,7 | 26,1/26)0/26,0
C 17,2/17,2/117,1 18,0/18,0/17,9 18,8/18,8/18,7 20,6/20,6/20,5 | 24,7/24,7/24,6
D 17,0/17,0/16,9 17,7/117,7/117,7 18,6/18,5/18,5 20,3/20,3/20,2 | 23,7/23,7/23,6
EIF 16,7/16,7/16,6 17,2/17,2/117,1 17,7/117,7/117,6 18,8/18,8/18,7 | 21,3/21,2/21,2



https://standardsiso.com/api/?name=b9cda66385cb205fd6adfa249efa07cd

