






Embedding and supports

The pipes are embedded in 

accordance with the requirements 

of DIN EN 1610 Types 1 to 3 or 

the requirements of the relevant 

RIL. In the case of smooth-walled 

extruded SIMODRAIN® pipes no 

special work is required in the 

subgrade along the straight pipe 

section, e. g. profiling. Around the 

socket connection a recess must 

be made in the subgrade in order 

to prevent undue stress peaks 

occurring in that area owing to 

different supports.

Concrete supports and concrete 

jackets

Direct placement of plastic pipes 

on concrete is not allowed accord

ing to the engineering rules 

applicable, e. g. ATV-DVWK-A 127. 

Because of structural reasons 

(e. g. slight gradients or ground 

waterproofing) a concrete sub-

grade might be necessary. If so 

it will be necessary to make an 

intermediate layer between the 

pipe and the concrete subgrade, 

made of suitable soil approx. 

150 mm under the bottom of the 

pipe and approx. 100 mm under 

the socket (Fig. 6). If ground 

waterproofing is necessary, a 

suitable bedding material, e. g. 

grain size mixture 1 (KG1) acc. 

Fig. 6: Laying SIMODRAIN® pipes with concrete subgrade

Fig. 7: Laying SIMODRAIN® pipes with a concrete jacket 

SIMODRAIN® pipes
Trench placement with concrete subgrade

SIMODRAIN® pipes
Trench placement with concrete jacket

Main 
backfill

Pipe zone 
+ 

pipe support

Concrete 
subgrade

Forces from soil loads and live loads

Reaction forces exerted by soil loads and live loads
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to DBS 918 062, must be used 

instead of concrete so that the 

necessary structural design 

requirements are met. If a com-

plete concrete jacket is required 

for structural reasons, e. g. in 

tunnel construction, it must be 

designed in such a way that the 

entire static load can be absorbed 

by the concrete jacket (Fig. 7).

Pipe zone

The placement of side backfill in 

the pipe zone can only be per-

formed when the pipes have 

been laid on the bed in accord-

ance with specifications, the 

pipe connections have been 

made properly and the load-bear-

ing capacity and load absorption 

of the bed are guaranteed. Pene-

tration by in situ soil and dis-

placement of material must be 

prevented, e. g. by using a non-

woven. In the pipe zone it is nec-

essary to work with lightweight 

compacting equipment such as a 

hand  tamper or a lightweight 

vibratory tamper. The bedding 

course should be placed in such 

a way that the wedges under the 

pipe are backfilled and com-

pacted according to structural 

requirements (DIN EN 1610).

Fig. 8: Diagram of shaft placement

Main backfill

The main backfill must be placed 

in compliance with planning 

requirements.

Making the surface 

When trench backfilling has been 

completed the surface must be 

made according to the client’s 

requirements.

Shaft structures 

Shaft structures are also placed 

according to the rules applicable 

and sized to meet structural 

requirements (Fig. 8).

Shaft covers must at least conform 

to class B 125 of DIN EN 124. 

Shafts should preferably be 

mounted on a concrete founda-

tion capable of bearing structural 

loads.

During the placement of pipes 

and shafts the most recent Tech-

nical Bulletins (TM’s) and DBS 

requirements must be observed.

SIMODRAIN® shaft
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Structural analysis

Structural analysis of SIMODRAIN® 

pipes and shafts is conducted  

in accordance with the guidelines 

in the DWA Code of Practice  

ATV-DVWK-A 127. To compile  

a verifiable structural analysis, 

the client has to specify the 

required local soil and placement 

conditions in our questionnaires 

(pages 60/61).

In isolated cases where it is justi-

fied or structurally necessary, 

structural analyses can also be 

compiled outside numerical 

codes, using the Finite-Element-

Method (FEM). These are subject 

to a charge and only possible by 

prior agreement.

Numerical structural analyses 

compiled for pipes and shafts 

are chargeable verifiable analy-

ses. These analyses have to be 

checked by an independent test 

institute appointed by the owner 

or client before the pipes are 

placed.

If, during the construction phase, 

the 0.5 m minimum pipe cover 

required for live loads by ATV-

DVWK-A 127 is not observed, 

the pipes must be protected 

against traffic above by taking 

suitable precautions.
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Hydraulic analysis
Discharge table for SIMODRAIN® pipes

Hydraulic performance 

Excellent discharge figures are 
achieved due to the extremely 
smooth interior surfaces of 
SIMONA PE drainage pipes. The 
calculation of discharge figures 
for a full pipe was conducted 
according to the generalised 
concept in ATV Code of Proce-
dure 110. Accordingly, the vis-
cosity of water was assumed 
for a water temperature of 
10 °C. Service roughness k was 
assumed to be 0.01 mm in 
accordance with DVS 2210-1. 
The simple calculation below 

shows the procedure to deter-
mine the discharge figures for  
a partial pipe filling.

Given:
	 Drainage water volume to be 

discharged: Q = 100 l/s
	 Floor gradient: J = 1 %

Sought:
	 SIMONA PE drainage pipe 

SDR 17.6 with appropriate 
discharge rating

	 Filling height and flow veloc-
ity at which the drainage flow 
will be discharged

Solution:
Taken from the table of dis-
charge figures:
	 d 315, J = 1 %,
	 QV = 109.85 l/s
	 Velocity assuming full pipe

vV = 1.794 m/s
	 Ratio QT /QV = 

100 / 109.85 = 0.91

Read off the partial filling table:
	 vT / vV = 1.125	
	 vT = 2.018 m/s
	 h /d = 0.754
	 h = 237.51 mm

Result:
	 Nominal diameter:		

DN 300 / d 315
	 Filling height h:		

237.51 mm
	 Flow velocity vT:	

2.018 m/s
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Hydraulics

Excellent discharge figures are 

achieved due to the extremely 

smooth interior wall surfaces of  

SIMODRAIN® pipes. The calcula-

tion of discharge figures for full 

pipes is conducted according to 

the DWA (German Association for 

Water Management) Code of Pro-

cedure A 110 at a water temper-

ature of 10 °C. The coefficient of 

roughness (k) of the pipes is 

assumed to be 0.01 in accord-

ance with DVS 2210-1. The dis-

charge flow in relation to nomi-

nal diameter and flow velocity is 

shown in the double-logarithmic 

diagram of discharge figures. For 

example, for a SIMODRAIN® DN 

300 pipe and a flow velocity of 

1.75 m/s the dis-charge flow is 

100 l/s.

Above: Flow velocity in relation to 
nominal diameter and floor gradient

Left: Partial filling cross-section for 
circular cross-sections
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Hydraulics – partial filling figures for circular  
cross-sections in relation to QT/QV

Partial filling figures for circular cross-sections in relation to QT/QV

QT/QV vT/vV h/d AT/AV luT/luV rhyT/rhyV bT/B

0.01 0.338 0.065 0.030 0.168 0.176 0.504

0.02 0.413 0.095 0.048 0.200 0.243 0.587

0.03 0.464 0.116 0.065 0.221 0.292 0.640

0.04 0.503 0.134 0.079 0.238 0.334 0.680

0.05 0.537 0.149 0.093 0.252 0.369 0.712

0.06 0.565 0.163 0.106 0.265 0.401 0.739

0.07 0.590 0.176 0.119 0.276 0.430 0.762

0.08 0.613 0.188 0.131 0.286 0.457 0.782

0.09 0.633 0.200 0.142 0.295 0.482 0.800

0.10 0.652 0.211 0.153 0.304 0.505 0.815

0.11 0.670 0.221 0.164 0.312 0.527 0.830

0.12 0.686 0.231 0.175 0.319 0.548 0.843

0.13 0.702 0.241 0.185 0.326 0.567 0.855

0.14 0.716 0.250 0.195 0.333 0.580 0.866

0.15 0.730 0.259 0.205 0.340 0.604 0.876

0.16 0.743 0.268 0.215 0.346 0.622 0.886

0.17 0.756 0.276 0.225 0.352 0.639 0.894

0.18 0.767 0.285 0.235 0.358 0.655 0.903

0.19 0.779 0.293 0.244 0.364 0.670 0.910

0.20 0.790 0.301 0.253 0.370 0.685 0.917

0.21 0.800 0.309 0.262 0.375 0.700 0.924

0.22 0.810 0.316 0.272 0.380 0.714 0.930

0.23 0.820 0.324 0.281 0.385 0.728 0.936

0.24 0.829 0.331 0.289 0.390 0.741 0.941

0.25 0.838 0.339 0.298 0.395 0.754 0.947

0.26 0.847 0.346 0.307 0.400 0.767 0.951

0.27 0.856 0.353 0.316 0.405 0.779 0.956

0.28 0.864 0.360 0.324 0.410 0.791 0.960

0.29 0.872 0.367 0.333 0.414 0.803 0.964

0.30 0.880 0.374 0.341 0.419 0.814 0.968

0.31 0.887 0.381 0.349 0.423 0.826 0.971

0.32 0.894 0.387 0.358 0.428 0.837 0.974

0.33 0.902 0.394 0.366 0.432 0.847 0.977

0.34 0.909 0.401 0.374 0.436 0.858 0.980

0.35 0.915 0.407 0.382 0.440 0.868 0.983

0.36 0.922 0.414 0.390 0.445 0.878 0.985

0.37 0.928 0.420 0.399 0.449 0.888 0.987

0.38 0.935 0.426 0.407 0.453 0.898 0.989

0.39 0.941 0.433 0.415 0.457 0.907 0.991

0.40 0.947 0.439 0.422 0.461 0.916 0.993

0.41 0.953 0.445 0.430 0.465 0.925 0.994

0.42 0.958 0.451 0.438 0.469 0.934 0.995

0.43 0.964 0.458 0.446 0.473 0.943 0.996

0.44 0.970 0.464 0.454 0.477 0.952 0.997

0.45 0.975 0.470 0.462 0.481 0.960 0.998

0.46 0.980 0.476 0.469 0.485 0.968 0.999

0.47 0.985 0.482 0.477 0.489 0.977 0.999

0.48 0.990 0.488 0.485 0.492 0.984 1.000

0.49 0.995 0.494 0.492 0.496 0.992 1.000

0.50 1.000 0.500 0.500 0.500 1.000 1.000
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Partial filling figures for circular cross-sections in relation to QT/QV

QT/QV vT/vV h/d AT/AV luT/luV rhyT/rhyV bT/B

0.510 1.005 0.506 0.508 0.504 1.008 1.000

0.520 1.009 0.512 0.515 0.508 1.015 1.000

0.530 1.014 0.518 0.523 0.511 1.022 0.999

0.540 1.018 0.524 0.530 0.515 1.029 0.999

0.550 1.023 0.530 0.538 0.519 1.036 0.998

0.560 1.027 0.536 0.545 0.523 1.043 0.997

0.570 1.031 0.542 0.553 0.526 1.050 0.997

0.580 1.035 0.547 0.560 0.530 1.057 0.995

0.590 1.039 0.553 0.568 0.534 1.063 0.994

0.600 1.043 0.559 0.575 0.538 1.070 0.995

0.610 1.047 0.565 0.583 0.542 1.076 0.991

0.620 1.051 0.571 0.590 0.545 1.082 0.990

0.630 1.054 0.577 0.598 0.549 1.088 0.988

0.640 1.058 0.583 0.695 0.553 1.094 0.986

0.650 1.061 0.589 0.612 0.557 1.100 0.984

0.660 1.065 0.595 0.620 0.561 1.106 0.982

0.670 1.068 0.601 0.627 0.565 1.111 0.980

0.680 1.071 0.607 0.635 0.568 1.117 0.977

0.690 1.075 0.613 0.642 0.572 1.122 0.974

0.700 1.078 0.619 0.650 0.576 1.127 0.971

0.710 1.081 0.625 0.657 0.580 1.132 0.968

0.720 1.084 0.631 0.664 0.584 1.137 0.965

0.730 1.087 0.637 0.672 0.588 1.142 0.962

0.740 1.090 0.643 0.679 0.592 1.147 0.958

0.750 1.092 0.649 0.687 0.596 1.152 0.955

0.760 1.095 0.655 0.694 0.600 1.156 0.951

0.770 1.098 0.661 0.702 0.604 1.161 0.947

0.780 1.100 0.667 0.709 0.609 1.165 0.942

0.790 1.103 0.674 0.717 0.613 1.169 0.938

0.800 1.105 0.680 0.724 0.617 1.173 0.933

0.810 1.107 0.686 0.732 0.622 1.177 0.928

0.820 1.109 0.693 0.739 0.626 1.181 0.923

0.830 1.112 0.699 0.747 0.630 1.184 0.917

0.840 1.114 0.706 0.754 0.635 1.188 0.911

0.850 1.116 0.712 0.762 0.640 1.191 0.905

0.860 1.117 0.719 0.770 0.644 1.194 0.899

0.870 1.119 0.726 0.777 0.649 1.198 0.892

0.880 1.121 0.733 0.785 0.654 1.200 0.885

0.890 1.123 0.740 0.793 0.659 1.203 0.878

0.900 1.124 0.747 0.801 0.664 1.206 0.870

0.910 1.125 0.754 0.809 0.669 1.208 0.862

0.920 1.127 0.761 0.817 0.675 1.210 0.853

0.930 1.128 0.769 0.825 0.681 1.212 0.843

0.940 1.129 0.776 0.833 0.686 1.214 0.834

0.950 1.129 0.784 0.841 0.692 1.215 0.823

0.960 1.130 0.792 0.850 0.699 1.216 0.812

0.970 1.130 0.800 0.858 0.705 1.217 0.799

0.980 1.131 0.809 0.867 0.712 1.217 0.786

0.990 1.131 0.818 0.876 0.719 1.217 0.772

1.000 1.130 0.827 0.885 0.727 1.217 0.756
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Questionnaire on the  
Structural Sizing of Pipes
Fax +49 (0) 67 52 14-710
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e.SIMONA AG 

Technical Sales Support
Teichweg 16 
55606 Kirn  

Phone
+49 (0) 67 52 14-315

Fax
+49 (0) 67 52 14-710

Your details

Project

Name of contractor

Street

Postcode/town

Telephone no.

Fax no.

 

Pipe

  MP Multi-purpose Pipe, 1/3 slotted	 DN/OD

  LP Partial Drainage Pipe, 2/3 slotted

  TP Full Drainage Pipe, slotted all round

  UP Multi-purpose Pipe, solid-wall pipe
      without perforation

 

Laying conditions

  Embankment conditions (trench width ≥ 4 x DA)

  Trench conditions

Angle of slope 

Trench width at pipe crown height b  

Cover height h

Cover fill condition   	 Please mark it with a cross

Bedding condition   	 Please mark it with a cross

Groundwater

  None

                 [mm] groundwater above pipe bottom

Live loads

next to the shaft:	  UIC 71 multi-track

	  UIC 71 single-track

on the shaft:	  SLW 30

	  SLW 60

	  Lkw 12

	  Please specify

 

Soil characteristics

 

 

E1	 DPr

E2	 DPr

E3	 DPr

E4	 DPr

G1: non-cohesive soils (GE, GW, GI, SE, SW, SI)
G2: slightly cohesive soils (GU, GT, SU, ST)
G3: cohesive mixed soils, silt (GU*, GT*, SU*, ST*, UL, UM)
G4: cohesive soils (TL, TM, TA, OU, OT, OH, OK, UA)
 

Place, date

Project manager

 

Signature



	 �A1: Trench fill compacted against the natural soil in layers (without proof 
of degree of compaction); also applies to horizontal sheeting (lagging). 

	 �A2: Vertical sheeting for the trench with trench piling which is only placed 
after filling. Bracing boards or devices which are removed step by step as 
the trench is filled. Uncompacted trench fill. Washing in of fill (only suitable 
for soils in group G1).

	 �A3: Vertical sheeting for the trench with sheet pile walls, light sheet pile 
walls, planking, bracing boarding or devices which are only removed after  
filling.

	 �A4: Trench fill compacted against the natural soil in layers with proof of 
degree of compaction; also applies to horizontal sheeting (lagging). The A4 
cover fill condition does not apply to soils in group G4.

 

	 �B1: Bedding-in compacted against the natural soil in layers or in the 
embankment fill in layers (without proof of degree of compaction); also  
applies to horizontal sheeting (lagging).

	 �B2: Vertical sheeting within the pipe zone with trench piling which extends 
to the floor of the trench and is only placed after filling and compaction. 
Bracing boards or devices, provided compaction of the soil takes place after 
the sheeting is placed. 

	 �B3: Vertical sheeting within the pipe zone with sheet pile walls or light 
sheet pile walls and compaction against the sheeting, which extends below 
the floor of the trench. Vertical sheeting with planking, bracing boarding or 
devices which are only removed from the pipe zone after filling and com
paction; cannot be covered by a reliable computational model.

	 �B4: Bedding-in compacted against the natural soil in layers or in the 
embankment fill in layers, with proof of the degree of compaction; the B4  
bedding condition does not apply to soils in group G4.
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Questionnaire on the  
Structural Sizing of Shafts
Fax +49 (0) 67 52 14-710

Pl
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ut
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ax
 t

em
pl

at
e. SIMONA AG 

Technical Sales Support
Teichweg 16 
55606 Kirn  

Phone
+49 (0) 67 52 14-315

Fax
+49 (0) 67 52 14-710

Your Details

Project

Name of contractor

Street

Postcode/town

Telephone no.

Fax no.

Dimensions

Outside diameter

Height of shaft jacket

Diameter of the shaft pit

Placement depth

Lateral distance of the
shaft from the track

Accessible shaft	   yes	   no

Shaft cover	   Class A 15	   Class D 400

	   Class B 125	   Class E 600

	   Class C 250	   Class F 900

 

Groundwater

  None

  	 [mm] groundwater above shaft floor

Live loads

next to the shaft:	  UIC 71 multi-track

	  UIC 71 single-track

on the shaft:	  SLW 30

	  SLW 60

	  No live load

	  Lkw 12

	  Man load

	  Please specify

 

Soil characteristics

 

 

 

next to the shaft	 E1	 DPr

in situ soil	 E2	 DPr

under the shaft	 E3	 DPr

G1: non-cohesive soils (GE, GW, GI, SE, SW, SI)
G2: slightly cohesive soils (GU, GT, SU, ST)
G3: cohesive mixed soils, silt (GU*, GT*, SU*, ST*, UL, UM)
G4: cohesive soils (TL, TM, TA, OU, OT, OH, OK, UA)

 

Other information

Place, date

Project manager

 

Signature
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Jiangmen, Guangdong
China 529000
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Phone +44 (0) 1785 222444
Fax +44 (0) 1785 222080
mail@simona-uk.com

SIMONA AG SCHWEIZ
Industriezone
Bäumlimattstraße 16
CH-4313 Möhlin
Phone +41 (0) 61 8 55 9070
Fax +41 (0) 61 8 55 9075
mail@simona-ch.com

SIMONA S.r.l. ITALIA
Via Padana 
Superiore 19/B
I -20090 Vimodrone (MI)
Phone +39 02 25 08 51
Fax +39 02 25 08 520
mail@simona-it.com

SIMONA IBERICA 
SEMIELABORADOS S.L.
Doctor Josep Castells, 26–30
Polígono Industrial Fonollar
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Phone +34 93 635 4103
Fax +34 93 630 88 90
mail@simona-es.com
www.simona-es.com
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Upon publication of this document all previous editions shall become void. For relevant changes within this edition, please refer to our company website at www.simona.de. 
All information furnished herein reflects our scope of knowledge at the point of publication (errors and omissions excepted).

SIMONA-PLASTICS CZ, s.r.o.
Zděbradská ul. 70
CZ-25101 Říčany-Jažlovice
Phone +420 323 6378 3-7/-8/-9
Fax +420 323 6378 48
mail@simona-cz.com 
www.simona-cz.com

SIMONA POLSKA Sp. z o.o.
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Phone +48 (0) 71 3 52 80 20
Fax +48 (0) 71 3 52 8140
mail@simona-pl.com 
www.simona-pl.com

SIMONA FAR EAST LIMITED
Room 501, 5/F
CCT Telecom Building
11 Wo Shing Street
Fo Tan
Hongkong
Phone +852 29 47 01 93
Fax +852 29 47 01 98
sales@simona.com.hk

SIMONA ENGINEERING PLASTICS 
TRADING (Shanghai) Co. Ltd.
Room C, 19/F, Block A
Jia Fa Mansion
129 Da Tian Road, Jing An District
Shanghai
China 200041
Phone +86 21 6267 0881
Fax +86 21 6267 0885
shanghai@simona.com.cn

SIMONA AMERICA Inc.
64 N. Conahan Drive
Hazleton, PA 18201
USA
Phone +1 866 501 2992
Fax +1 800 522 4857
mail@simona-america.com
www.simona-america.com
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