Theoretical Calculations RFI
Catch-pit Suitability Check

Theoretical catch-pit loading calculations can be provided on request; these are intended only as guidance to facilitate the confirmation of the suitability of a particular catch-pit type in the application expressed. 

As AQUA Fabrications Ltd has no control over the design, installation and application of the stated product, we would remind you that it remains the responsibility of the designer/ installation contractor to ensure that products specified are suitable for a given application and installed in accordance with stated requirements.

Once complete please email this form to sales@aquafab.co.uk or your AQUA contact. On receipt we will endeavor to have completed checks sent to you within three working days. 

	Project Name:
	[bookmark: Text2]     



Chamber Information – Circular HDPE Chambers

	Catch-pit Type:
	[bookmark: SE_Chamber_Type]
	Catch-pit Depth, Htotal:
	[bookmark: Text3]     

	
	

	Lid Type:
	[bookmark: SE_Lid_Type]
	

	
	

	Base Type:
	[bookmark: Base_Type]
	



Chamber Information – Hybrid Catch-pits

	Catch-pit Type:
	[bookmark: Hybrid_Chamber_Type]
	Catch-pit Depth, Htotal:
	[bookmark: Text1]     

	

	Lid Type:
	[bookmark: Hybrid_Lid_Type]
	No. of Raising Frames:
	[bookmark: Text4]     

	

	Base Type:
	
	Raising Frame Type:
	[bookmark: Raising_Frame_Type]



Chamber Information – Rectangular

	Catch-pit Type:
	[bookmark: Rectangular_Chamber]
	Catch-pit Depth, Htotal:

	
	[bookmark: Text5]     

	Lid Type:
	
	

	
	Raising Frame Type:

	Base Type:
	
	



Ground Conditions, including Bed & Surround

	Ideal Trench Width, Bd: Chamber Width +
	[bookmark: Text6]     
	mm (recommended MIN is 400mm)

	

	Native Soil Modulus, E’3:
	[bookmark: Text7]     
	MN/m2 as per Table 13 BS 9295:2020+A1:2025 see below

	

	Angle of Internal Friction, Φ:
	[bookmark: Text8]     
	degrees.

	

	Soil Density:
	[bookmark: Text9]     
	kN/m3 (Typically 21kN/m³ as per NR/CIV/SD/5102 & NR/L2/CIV/044)

	

	Embedment Class:
	[bookmark: Embedment_Class]
	as per Table 14 BS 9295:2020 +A1:2025 see below




Loading Conditions

	Train Axle Load:
	[bookmark: Text10]     
	kN (typically 250kN as per BS EN 1991-2 Eurocode 1 Actions on Structures Part 2, figure 6.1)

	

	Alpha Factor, α:
	[bookmark: Text11]     
	(For LM71, 1.21 as per NR/L3/CIV/020 & NR/CIV/SD/TUM/5000 B.1.2)

	

	Dynamic Factor, Φ:
	[bookmark: Text12]     
	(Typically, 2.0 as per NR/CIV/SD/TUM/5000 B.1.2)

	

	Sleeper Length, mm:
	[bookmark: Text13]     
	Sleeper Width, mm:
	[bookmark: Text14]     
	Sleeper Depth, mm:
	[bookmark: Text15]     

	

	Load Spread Angle:
	[bookmark: Text16]     
	Degrees (typically 30º as per NR/CIV/SD/5204)

	

	Track Gauge, mm:
	[bookmark: Text17]     
	See NR/L2/TRK/2102/12; Design & Construction of Track & NR/L3/TRK/2049; Track Design Handbook for guidance.

	

	Offset Type:
	[bookmark: Offset]
	Offset Distance, mm:
	[bookmark: Text26]     


*¹ Ideally 1,410mm MIN as per NR/CIV/SD/TUM/5000.
	Cover Level (CL)

	[bookmark: Text18]     

	

	Bottom of Sleeper (BoS)

	[bookmark: Text19]     

	

	Or…

	

	A is

	[bookmark: Text20]     

	mm Above Sleeper Bottom

	

	Or…

	

	A is

	[bookmark: Text21]     

	mm Below Sleeper Bottom


*² Typically 1,970mm.

Location of Chamber relative to Bottom of Sleeper

 Please use the below to aid in providing information relative to the positioning of the chamber relative to the underside (bottom) of the sleeper.

Cess Applications
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For 6ft applications, see below.


	Cover Level (CL)

	[bookmark: Text22]     

	

	Bottom of Sleeper (BoS)

	[bookmark: Text23]     

	

	Or…

	

	A is

	[bookmark: Text24]     

	mm Above Sleeper Bottom

	

	Or…

	

	A is

	[bookmark: Text25]     

	mm Below Sleeper Bottom



6ft Applications
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BS 9295:2020+A1:2025 Table 13 – Native Soil Modulus
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BS9295:2020+A1:2025 Table 14 – Embedment Class
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Aqua Fabrications Ltd, Belmont House, Garnett Place, Skelmersdale, WN8 9UB
Email: sales@aquafab.co.uk; Web: www.aquafab.co.uk	v1.1 July 2026
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Offset from Running Edge (RE) to Running Edge (RE)
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image3.png
Table 13 — Guide values of Spangler modulus for native soils, E',

Seiltype, [Spangler modulus for soils i various conditions (MN/m)

[Verydense _ [Dense __[Medumdense _|Loose [Very loose.
Gravel Over 40 5wi |9015 5109 G5
Sand 150020 9015|4109 204 102
Clayey,silty sand 106015 010 |25106 151025 |05to1s
Clay Veryhard |14

Hard 10011

Very stiff 61010

st 4106

Firm 304

Soft 15103

[Very soft 015

NOTE_Further guidance on the use of ightweight aggregates i given in A114.
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Table 14 — Semi-rigid and flexible pipe embedment properties

Embodment |Compacted | Embedment |Defloction _|Straim fctor, D,
Cassasin |density ¥, |soil lag factor, | for various pipe ring stffnesses
Table 15and | modulus, [, e
deflection
coofficient |(SeeNote3) [MN/m
K %
15 [25 [so [0 |15 [swer
Casssi[sellcompacting® |10 m 7 s [3 [ [ o
K =008
Casssz[Uncompaced |3 s FEJN FER FER P FCER ETY
Keoom  [s0 125 07 Jes fa3 feo i fso
s 7 10 7 |as faz fao  fars fas
90 10 10 7 Jos fs3s fao Jars fss
Tamss [ms B s 6z 55 [a75 [izs [0 |3z
K=0100 |90 i 125 775 lse s Ja7 fazs |ss
Tasst |55 B 15 6z |55 [a75 [izs [0 s
K=0100 |90 s 125 775 |es s [s7 |azs |as
Tamss |55 T 30 == F | = =
K=0100 |90 B 20 - = = = e s
CassBl |55 s 15 = - | [ = p=s
K=oom |90 i 125 N S T O
CasBz |55 B 20 == | &= = s
K=oom |90 s 175 - = = feo Jso s

'NOTE 1 For construcion detais of embedrment cosses see Tuble 5.
NOTE 2 Quote values of ', assume pip st b installe below groundwater:
NOTE 3 M, indicotes mofed Procor density and coresponts totheheavy compaction tet i BS 1377.

" Where the designercan b certain that nitial pressurization o atleast 3 bar (1 bar = 100 kPa = 0.1MPa =
0.1 /mm = 105 4/mw) will ake place within on year of backfling an the depth o cove docs not exceed 25 m,a
Valu of 0 may be aken fo th deflecton ag factor

1 These factors were derived for GRP pipes and should be used with caution fo other materials. The values i this table
have been broght forward from esrlier ecitions ofthis standard where they were used n conjuncton with the Marston-
Spangler method.

" Pipe sifnessesare il values. Pipe sandards fordifferen mterias quote nominal stiffnesses a diferent values.
“These may be interpolated.

1 Singlesized granular materal, with compaction raction value of .15 o les,capable ofillng space under haunches of
pipe with ow compactiv efors
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