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This document provides guidance for the construction of simple,  reinforced masonry bunds for oil storage 
tanks up to 3.5 metres wide and 1200mm high. It is based upon CIRIA Report 163 "Construction of 

bunds for oil storage tanks". Where circumstances dictate a larger or more complex construction reference 
'  should be made to the original report. A similar specification for concrete bunds is also available, free of 

charge,  from the Environment Agency. Contact details will be found at the end of this document.

Notes:
To be read in conjunction with the enclosed construction drawings. The British Standards referred to in

these guidelines are listed in Appendix 1.

1. S I T I N G  AND S I T E  P R E P AR A TI O N

a. S i t e  i n v e s t i g a t i o n
Avoid sites with:-
variations in substrata which may give rise to differential settlement 
unstable slopes that may cause slip or other movement 
geological faults, below ground voids or fissures
deleterious matter present, which may have an adverse "effect on construction 
materials
a site history which may cause structural problems, e.g. previous mining, made-up 
ground, underground services, etc.
low ground bearing pressure (the model designs are based on a permissible 
ground bearing pressure of not less than 200kN/m^).

Note: the siting of a bund is dictated by the location of the primary tank, which 
may in turn be dictated by the general layout of the facility of which it is part. It 
may not be possible, therefore, to avoid sites with the characteristics listed above, 
in which case suitable precautions must be taken. The model drawings assume 
that the proposed site does not have any of the undesirable features listed above. 
Where sites with any of the above undesirable features cannot be avoided, 
specialist advice should be sought.

b.  S i te  p r e p a r a t i o n
i. Remove all vegetation and organic top soil 

Suitable subsoils or substrata include: 
firm or stiff clay 
firm or stiff sandy clay 
boulder clay
shale c la y .(n o n  sulphurous) 
compact sand or sandy gravel 
chalk 
rock.

ii. Excavate and trim the surface of the excavations to the level surfaces necessary for

If a larger or more complex construction is required, please refer to CIRIA Report 163 (see back
page for details)
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the formation of wall foundations and the base slab.
iii. Soft ground should be excavated and removed, and the formation levelled down 

to firm ground with a permissible ground bearing pressure of not less than 
200kN/m^.

iv. Compact the excavated surfaces using a vibrating roller or vibrating plate 
compactor.

v. Protect the prepared formation from the elements prior to construction of base.

2. HARDCORE AND BLINDING CONCRETE ;
Note: Blinding concrete. The British Standard for water retaining structures, BS 
8007, requires that at least 75mm of C20 blinding concrete be placed directly 
over the prepared formation. The structural concrete is then poured onto a 
polythene slip membrane placed on top of the blinding concrete.

3\
In accordance with BS 8007, this specification requires ground level reinforced 
concrete slabs and wall foundations to be built on blinding concrete rather than 
hardcore. Blinding concrete is also required for making up discrepancies in level 
between the formation and the underside of the structure.

j
Hardcore should only be used for make up beneath the blinding concrete where 
the method of placing and compaction gives the hardcore sufficient strength to 
support the structure without any long-term adverse effect.

a. Where hardcore is to be used for making up levels, it should conform with 
Granular Sub Base Type 2, Table 8/3 of the Department of Transport Specification. 
The following gradation should be used:

BS sieve size Percentage by mass passing
75mm 100
37.5mm 85 -100
10mm 45 - 100 l
5mm 25 - 85 f
600(jm 8 - 4 5
75pm 0 - 1 0

Suitable materials include natural sands, gravels, crushed rock and concrete. The 
soluble sulphate content should be within the DoT specified limits.

b. The hardcore should be placed in uniform horizontal layers not exceeding 150mm 
in depth. Each layer must be compacted prior to the placing of the next.

c. The compaction method should be sufficient to achieve the required permissible 
bearing pressure of not less than 200kN/m^.

d. Suitable compaction plant includes vibrating rollers having a mass per metre 
equivalent to 1,300kg with a total weight of 1,000kg, and vibrating plate 
compactors having an equivalent mass of 1,000kg.

e. Granular fill in combination with geotextiles may be used to stabilise soft ground. 
Construction and design techniques are site-specific and expert advice should be 
obtained before using geotextiles.

3.  R E I N F O R C E D  M A S O N R Y  WALLS

a. R e i n f o r c e d  B l o c k w o r k  t o  BS  5 6 2 8
i. Reinforced blockwork walls may be built off independent reinforced concrete strip 

. * * foundations or constructed integrally with the reinforced concrete bund floor.

If a larger or more complex construction is required, please refer to CIRIA Report 163 (see back
page for details)



ii. In either case the 'L'-shaped reinforcement bars, which give the blockwork its 
tensile strength, must be set in the correct positions before the foundation or slab 
is cast. Longitudinal lacer reinforcement bars are required to maintain the 
alignment of the 'L'-shaped bars during concrete casting and, where appropriate, 
to tie the bottom leg of the bar to the mesh reinforcement of the foundations or 
slab.

iii. Hollow concrete blocks must comply with BS 6073. Block thickness must be not 
less than 215mm and net block strength should be not less than lON/mm^.

iv. The mortar mix for bedding and jointing the blocks shall conform to BS 5628 class 
(i) and comprise the following proportions by volume:
1 part of ordinary Portland cement, 1/4 part of hydrated lime, 3 parts sand.

v. The concrete for infilling the block cores shall be GEN 2 or a mix comprising the 
following proportions measured by weight :
1 part OPC, 3 parts sand to BS 882, 2 parts coarse aggregate to BS 882.
The maximum size of the coarse aggregate shall be 10mm. The mix should have 
a high workability with a concrete slump of 150mm to 200mm. A superplasticiser 
may be used to help provide the necessary workability.

vi. The blocks must be laid and bonded so that the cores align vertically and that the 
completed work is in horizontal and vertical alignment and to the required 
dimensions. 'U'-shaped flat metal ties (one per core) may be used to bond the 
block cavities at straight bonded pier positions.

vii. In order to facilitate proper placing of the infill concrete, the cores of the blocks 
and the reinforcement must be kept clean of any extraneous or adhered mortar. 
This can be achieved by placing the joints of the first row of blocks on small 
concrete block or brick spacers (see drawing no. 16).

viii. The vertical reinforcement should be fixed prior to laying the blocks.
ix. Horizontal reinforcement must be placed as the work proceeds.
x. On completion of the blockwork, the hollow cores should be cleaned out and, 

when the mortar has hardened sufficiently, filled with concrete. When concrete 
begins to flow out of the bottom of the wall, the voids between the spacer blocks 
should be shuttered. The infill concrete should be poured and tamped 
continuously until all core voids are filled. The cores should be slightly overfilled 
and the surplus concrete should be trowelled over to form a rounded coping 
along the top of the wall.

xi. External surfaces and joints should be finished or prepared as necessary to be 
compatible with any subsequent surface coatings.

xii. The wall should not be fully loaded until it has achieved the specified 28-day 
design strength.

xiii. Wall joints. It is extremely difficult to make watertight movement and 
construction joints in blockwork walls, joints should therefore be avoided 
wherever possible, although vertical movement joints are essential to help 
minimise shrinkage cracking in long walls, joint component and joint sealant 
manufacturers should be consulted about suitable products and techniques for 
forming joints. Hydrostatic pressure limitations on wall joints may dictate the 
maximum wall height and therefore the bund capacity.
Where a masonry wall would be so long (e.g. in multi-tank installations) that a vertical 
contraction joint would be neededit is recommended that either more than one bund 
is constructed (thus negating the need for joints), or that the bund is constructed from 
reinforced concrete.

b.  R e i n f o r c e d  B r i c k w o r k  t o  BS  5 6 2 8
i. Reinforced brickwork, either concrete filled cavity or concrete pocket construction, 

may be founded on individual reinforced concrete strip footings or constructed 
directly off the reinforced concrete bund floor slab.

ii. In either case the specified wall reinforcement bars must be set into the concrete 
foundations and located at the correct positions to provide the reinforcement for

If a larger or more complex construction is required, please refer to CIRIA Report 163 (see back
page for details)
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the walls. Lacer bars are necessary to maintain the position of the reinforcement 
bars during concrete casting (see Baii). All wall reinforcement (including 
horizontal distribution bars in cavity fill construction) must be fixed prior to 
construction of the wall.

iii. Clay, solid class B engineering bricks to BS 3921 Table 1 and Table 6, (Class B) shall 
be used for reinforced brickwork.

iv. Cavity brickwork should be of bonded stretchers, with the two skins tied together 
with stainless steel wall ties.

v. 11 Omm thick walls and single skin blockwork shall be in stretcher bond: other 
walls shall be in English bond. j

vi. The mortar mix must conform to BS 5628 class (i) and comprise the following 
proportions by volume: |
1 part of OPC, 1/4 part of hydrated lime, 3 parts sand.

vii. The concrete for infilling cavity brickwork should be high workability grade RC30.
viii. The mix for infilling blockwork cores shall be GEN2 or a mix comprising the 

following proportions measured by weight:
1 part OPC, 3 parts sand to BS 882, 2 parts coarse aggregate to BS 882.
The maximum size of the coarse aggregate shall be 10mm. The mix should have 
a high workability with a concrete slump of 150mm to 200mm. A superplasticiser 
may be used to help achieve the necessary workability.

ix. Beds shall be level with joints of uniform thickness and perpends plumb. All beds 
and joints should be flush and plumb. Ail bricks should be well wetted prior to 
laying. I

x. Brickwork should be true, square, and properly bonded and each course levelled 
round in a uniform manner. j

xi. Reinforcement must be fixed in the correct position and all cavities and pockets 
kept free from all deleterious matter and extraneous mortar prior to concrete 
infilling. !

xii. Concrete infill should be uniformly placed and properly compacted in a 
continuous operation taking care not to displace or damage the brickwork during 
this operation. 1

xiii. Internal surfaces of the walls should be prepared ready to receive any subsequent 
surface coatings. !

4 .  C O A T I N G S  A N D  S U R F A C E  T R E A T M E N T S

Masonry is inherently more permeable than in situ concrete. It is therefore 
recommended that all internal masonry surfaces are rendered with at least 19 mm 
of sharp sand/OPC 3:1 mix applied in two coats. Surfaces should be properly 
prepared and wetted prior to application. Special attention should be given to the 
junction of the wall and floor slab. A mastic sealant is recommended at the 
junction. Grooves should be cut in the concrete ready to receive the finished 
coatings. The second render coat should be applied so that joints in work areas 
do not coincide with joints in the first coat.

Appendix 1 List of British Standards referred to in this specification
BS 8007:1987 Design of concrete structures for retaining aqueous liquids 
BS 882: 1992 Specification for aggregates from natural sources for concrete 
BS 5628: Part 3: 1985 Use of masonry j 
BS 6073:1981 Precast concrete masonry units 
BS 3921:1985 Clay bricks !

If a larger or more complex construction is required, please refer to CIRIA Report 163 (see back
page for details)
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Calculation ot length /  width pf bund

XI (internal length of bund) m X2 (length or diam. of primary tank) • 15 m 
Y1 (internal length of bund) = Y2 (width or diam. d( primary tank) ♦ 15 m

C alcu lation ol height of bund w a ll

(a) Method 1 * 110% rule (see Section 12 ol report)

height of bund wall ■ (1.1 x primary tank volume /  (X1 x YU) * (volume ol lank supports /  (X1 x YD)

(b) Method 2 -  alternative method (see Section 3.3 ol report)

height of bund wall = (primary tank volume /  (X1 x YD) * (volume ol tank supports /  (X1 x YD) + freeboard

Freeboard to be allowed (or rainwater, (ire fighting agenls and dynamic elfects as appropriate and as 
defined in Section 3.3 ol report.

This drawing to be read in coryunction 
with drawing No's 9 . 11 and 
specification
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This drawing to be read in conjunction 
with drawing No 8 . 11 and 
specification

* number Dl bars (N1.N2) * (wall length /  200) ♦ 1 
H * height of bund wall t * I hickness of bund watt.
W * Y1 -  thickness of bund wall - 50mm Y1 * internal width of bund 
L * X I * thickness of bund wall » 50mm X1 * internal length of bund

Drawing Title

Reinforced brickwork bund: 
up fo 3.5m wide and 
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Details tor brickwork bund walls, 
(walls built off slab refer lo drq 9)

CONSTRUCTION NOTES:

• it is important to ensure that the reinforcement is correctly positioned, 
the cavity is clear and all surfaces are property prepared prior to filling 
the cavity with concrete. Special care is needed where water bars
are provided

• it is recommended that the brickwork incorporates sufflcent openings, 
particularly at foundation level, to facilitate.cleaning of the cavity and to 
allow for preparation of the concrete surface prior to cavity filling 
during placing of the cavity fill the access holes should be shuttered 
once it has been observed that the concrete is property filling the cavity 
voids and that the reinforcement has not been displaced

• the concrete must be properly compacted to achieve the required 
strength and impermeability. Care must be taken to avoid damaging 
the brickwork and temporary supports may be necessary
during casting

• the shuttering, and any temporary supports to the brickwork, must not 
be moved until at least 12 hours after casting.

This drawing lo be read in conjunction 
with drawing No 8 . 9 and speciation

Or awing Title

Reinforced brickwork bund 
construction details

erg no „ 11
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Calculation of lenoth /  width ol bund

X1 (internal length of bund) -  X2 (length or diam. of primary tank) •» 1.5 m 
Y1 (internal length of bund) = Y2 (width or diam. of primary tank) ♦ 1.5 m

Calculation of height of bund wall

(a) Method 1 -110% rute (see Section 3.2 ot report)

height of bund wall = [1.1 x primary tank volume /  <X1 x YD) « [volume of tank supports /  (X1 x YD]

(b) Method 2 -  alternative method (see Section 3.3 of report)

height of bund wall = [primary tank volume /  (X1 x Y1)l ♦ (volume of tank supports /  (X1 x YD] ♦ freeboard

Freeboard lo be allowed for rainwater, fire fighting agents and dynamic effects as appropriate and as 
delined in Section 3.3 of report.

this drawing lo be read in conjunction 
wilh drawing No %  , 16, 17 and 
specification
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* number of bars (N1.N2) - (wall length /  200) ♦ 1 
H * height ol bund wall i = thickness of bund wall.
W » Y1 ♦ thickness of bund wall ♦ 50mm Y1 * internal width of bund 
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CONSTRUCTION NOTES:
In a reinforced blockwork wall it is important to ensure that the reinforcement is correctly
positioned and all voids in the blocks are filled with concrete.
To achieve this the following procedure is recommended :

• position starter bars in foundation to line up with block cavities. It is important that 
reinforcement bars are positioned precisely as shown on the drawings.

• pour foundation concrete and allow to cure
• start construction of wall by positioning concrete (or other suitable material) slip blocks, so 

that the centre-line of each slip block coincides with the vertical joints in the blockwork. The 
slip block spacers form part of the wall and should be mortared
in position

• place first course of blocks over bars and bed in mortar. Proceed similarly for next three 
courses, positioning the vertical and horizontal reinforcement as detailed.

• before mortar has fully hardened, clean out hollows in blocks, removing all projecting nibs of 
mortar etc. This can be achieved using a length of reinforcing bar.

• clear away debris at base of wall, by way of the gaps created by the slip blocks
• position remaining reinforcement, and fill hollows with high-workability concrete mix ( see 

specification). When concrete appears at bottom of wail indicating that it is flowing properly 
in the hollows, position and secure formwork stop-ends to retain concrete.

• continue pouring concrete until ail hollows/voids are filled, using a reinforcing bar or timber 
batten to compact it and to ensure there are no air pockets

• allow at less 12 hours before removing formwork

Tfts drawing la be read in conjunction 
with drawing No 13 . K  . 17 arid speciation
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Fax: 0118 950 0388

W ELSH
Rivers House/Plas-yr-Afon 
St Mellons Business Park 
St Mellons 
Cardiff CF3 0LT 
Tel: 01222 770 088 
Fax: 01222 798 555

The 24-hour emergency hotline number for 
reporting all environmental incidents relating 
to air, land and water.

E N V I R O N M E N T  A G E N C Y  
E M E R G E N C Y  H O T L I N E

0800 80 70 60

http://www.ciria.org.uk/ciria/

