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Specification

This specification supersedes sections 150 & 153
brickwork and masonry repairs of the Network Rail
standard specification, NR/L3/CIV/140.

Bricks

Within the tunnel new brickwork shall be constructed
from bricks with strength and size to match
existing. In addition at portals and other brickwork
on display new brickwork should aesthetically match
existing. The use of compatible reclaimed examples
is encouraged.

The use of perforated bricks is prohibited.

N.B. Existing brickwork often consists of imperial
dimensioned bricks.

Fach tunnel patch repair should include a dated
brick clearly showing the year of repair.

To prevent frost damage, no brick shall be laid in
air temperatures < 4°c unless otherwise instructed
by the employers representative. Frost damaged
brickwork shall be removed and replaced.

New bricks shall be category F2 & S2 to BS EN
771-1
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Typical Tunnel Portal Arrangement
Table 1
Schedule of Drawings Safety, Health & Environment Risk Assessment
Drawing No. Title Designers’ note — CDM Reg. 13(2)(b)
NR/CIV/SD/520 Specification for the works The following are significant hazards which might affect the health and safety
of those undertaking the works outlined in this set of drawings on railway
NR/CIV/SD/521 Standard brickwork bonds structures or those affected by these activities. A site specific risk
assessment should always be undertaken prior to commencing any of the
Recasing of defective brickwork in tunnel linings greater than 4 works described on site.
NR/CIV/SD/522 rings with header bonding between rings
It is assumed that a competent contractor is aware of the risks associated
NR/CIV/SD/523 Recasing of defective brickwork tunnel linings up to 4 rings with general construction activities undertaken within the railway enviroment.
NR/CIV/SD/524 Single ring recasing of defective brickwork in tunnel linings up to 4
ngs RISK Stage Mitigating measures
NR/CIV/SD/525 Tunnel lining cross pinning and grouting Working at height. C Ensure all access equipment is properly erected and
o . . founded on firm level footing.
NR/CIV/SD/526 Stitching of cracks between spandrel /voussoirs and tunnel lining
Contact with OHLE. C Ensure correct procedure is followed for
NR/CIV/SD/527 Stitching of cracks isolations.
NR/CIV/SD/528 Stitching of transverse cracks in brickwark Wall mounted services and lighting. C Specific method statement and risk assesment
to identify and detail protection to all services
NR/CIV/SD/529 Spot replacement of bricks including OHLE.
NR/CIV/SD /530 Typical centering arrangements Falling items when working over C Ensure any open vehicle or pedestrian routes
live railway. are fully protected.
NR/CIV/SD/331 Re—casing jack hes | t and t |
/CIV/3D/ cTeasing yacKdarenes an eUl and cover tunneis Compromising gauging requirements D/C Full gauging check to be carried out prior to
NR/CIV/SD/532 Stone Masonry refurbishment with temporary works. planning temporary works. temporary works to be
drawn to scale against clearance requirements. form
NR/CIV/SD/533 Recasing vertical walls C required.
: Discovering instability in brickwork. D/C Ensure competent personnel are on site who are
NR/CIV/SD/540 Sprayed concrete patch repair to walls oble to assess brickwork quality.
NR/CIV/SD/541 Sprayed concrete patch repair to crown/haunches Use of chemical resin and grout C COSHH infarmation to be available on site.

to affix ties. Brief operatives on use. Ensure suitable
contingency in case of spillage.

Blow out of brickwork or induced D/C Use competent personnel. Method statement or

instability of brickwork panels caused specific specification to include guidance on grouting

by excessive grout injection. pressures. Consideration to be given to the
provision of temporary support to potentially
unstable panels.

Failure of temporary works. D/C All structural temporary works to use form C design
process. Accurate assessment of loads to be
supported and supporting fixings (e.g. no of rings to
be supported by lagging and depth of fixing to
reach sound ring).

Vehicle fumes and dust. C Ensure adequate ventilation and appropiate
monitoring.

Note : C=Construction, D=Design, O=0Operation

Stone Masonry

e) Wherever possible sound stone shall be re—used.
Stone shall be accurately cut and dressed to the
dimensions and style of finish required. It shall be
seasoned and devoid of flaws. Care shall be taken
to avoid staining during installation by coating the
exposed surface in plaster or stone dust.

Brick and Stone Masonry

f) Cutting away of existing masonry shall not disturb
the surrounding masonry which shall be supported
or shored as required.

Mortar

g) Mortar used for repairs should match the strenqgth
of existing; generally class M6 (i) or M4 (jii) lime
mortar in accordance with BS EN 1996-1-1.
Cement for mortar shall be "Portland” complying
with BS EN 197-1.

Lime shall be high calcium lime, semi—hydraulic lime
or magnesium lime complying with BS EN 459-1.
Sand shall comply with BS EN 13139 and shall be
washed sand or natural—crushed rock. It shall not
be of a marine source.

Water shall not contain impurities & be tested in
accordance with BS EN 1008.

Batched mixes shall be used up within 2 hours of
mixing.

h) Where water ingress or other defects prevent the
use of lime mortar as described above, proprietary
products should be used. These should have the
following properties:
¢ anti—washout

low strength, typically fek, cube 4—20N/mm?
highly thixotropic

early initial set

similar modulus to lime mortar

shrinkage compensated

easy to use and handle on site

e minimal toxicity

Percolating water must be dealt with by redirecting
through drainage channels and weep holes before
attempting the repair.

i) Where mortar is removed by pressure water jetting,
any wetting agents added to the water shall be low
foaming and biodegradable. Prior to recommencing
pointing, defective mortar to perpends and bed
joints shall be raked out to a minimum 25mm.
For open joints with a depth of > 30mm the
following options should be considered:

If the remaining mortar is sound and the bricks are
stable they should be carefully re—pointed.

If bricks are unstable then the area should be
re—cased.

Re—pointing shall be carried out with the brickwork
in a damp condition by wetting the raked out
joints.

All prepared joints shall be free of vegetation and
other mineral deposits.

Pointing shall be carried out while the mortar is still
green.

All joints to be 10mm thick (max), flush pointed,
cut and struck.

All mortar to match the existing in colour.

Where joints of negligible mortar exist (“pencil
joints™), every effort must be made to match the
existing course.

Ties

i) The preferred solution is that each arch ring shall
be bonded back to the previous using stainless
steel anchor ties. Ties to be installed as work
proceeds in a diamond pattern with a nominal pitch
of 400x400mm. The edge of the cut brickwork shall
be prepared so that new brickwork can be toothed
into the existing. Ties may be mechanical or resin
fixed.

k) An alternative to stainless anchor ties is to use
header bonding. see drawing ref:
NR/CIV/SD/522.

1) Header bonding shall only be used in tunnel linings
where the number of rings forming the lining
exceeds four.

The method of header bonding the existing rings or
lining requires the cutting out of an additional block
window into the backing / next ring. These block
bonded windows shall be nominally 400mm x
400mm and occur at 1000 — 1200mm centres and
in plan be staggered between adjacent vertical
patches ar repair. The edge of the cut brickwork
opening shall be prepared so that new brickwork
can be toothed into the existing.

m) Where header bonding is preferred for re—casing it
shall only be carried out between the second and
third ring, otherwise brick ties should be installed.
In all instances the finished face bond shall match
the existing.

n) Header bonding must only be carried out by
persons with proven experience of such work and
only under the guidance of the employers
representative.

Formwork centring

0) Typical formwork comprises flat bar steel rib
centring matching the profile of the arch and
secured by anchors driven into the second or third
ring depending on the number of rings to be
re—cased.
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Lagqin

p) The integrity of the brickwork surrounding the repair
area is maintained using “retentioning laggings” W
supported with folding wedges on the centring ribs.
this defines the spacing for the “construction
laggings”.  Laggings are placed parallel to the brick
course and secured in place with timber packing
and folding wedges.

This form of centring is only suitable for recasing
repair area in the lower haunches and crown of
minimal area and within which the exerted forces
are considered negligible by the employers
representative (in correspondance with the designer).
See drawing NR/CIV/SD/524.

q) Preformed and jointed steel ribs shall be used in
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Grouting of voids

) For stabilising the defective brickwork and providing
continuous mass to the arch barrel the grout shall
be as follows:

Cementitious grout with low heat of hydration and
low plastic shrinkage, high resistance to sulphate
and other chemical attack and be capable of
developing the performance specified when large
volumes of water are present.

Compressive strength fck, cube
Age (days): 3 / 28
N/mm?: 5 7 11

Setting times

the upper haunches and crown when a more robust Initial set.: 15 mins

centring arrangement is required. See drawing Final set: 1 hour

NR/CI/SD/523. Any accelerator used shall be chloride free.
Holes Anchor grout and resins for stitching & pinning
The arch barrel thickness may be estimated by x) Grout shall be a mixture of cement, graded

measuring the number of rings on the portal face.
However trial drilling must be used to determine the
overall brickwork thickness where this is required for
the repair. Holes to be fully grouted on completion.

s) All holes shall be drilled out and flushed clear of all

dust and debris.

prevent excessive grout “take” leading to leakage
into the track ballast or filling of cavities within the
structure.

Pinning and stitching bars shall be stainless steel
or GFRP.
Stainless steel bars to be high yield deformed

reinforcing bar (grade 304 or 316) complying with
BS 6744 in steel types 304531 or 316S33.

GFRP bars to have a density of 2270-2500kg/m’,
tensile strength >1800N/mm’ and ultimate tensile
strain <2.0%

The half pitch between points of entry shall range
between 250mm (min.) to 500mm (max.) depending
on conditions and severity of defect in accordance
with drawing NR/CIV/SD/525.

Each hole must be monitored to Y)

aggreqgate, flow and anti—shrink additives giving a
pumpable grout.  Where a proprietary anchoring
method is used, the initial and final setting time
shall be compatible with the manufacturers
instructions.

For bonding of pinning bars into masonry the grout
shall be as follows:

Cementitious, non—shrink thixotropic grout with low
heat of hydration. high resistance to sulphate and
other chemical attack and be capable of developing
the performance specified when large volumes of
water are present.

Grout to have a typical strength fe, cube of
40N/mm? at 28 days (23N/mm? at 1 day).

Setting times

Initial set: 15 mins
Final set: 1 hour

Any accelerator used shall be chloride free.

u) Bar and hole diameters shall be: z) Alternatively a resin of equivalent strength may be
used.
Usage Nominal | Nominal
. Bar ¢ Hole ¢
Cro.ss pinning at new 1 06 Temporary works
facing or patch repairs
Stitching cracks 16 or 20 |20 or 75 aa) Temporary works details and notes on this and
Cross pining Tor related drawings are indicative only and
grouting at arch rings 16 or 20 |20 or 25 are 'me(mt fo'r guidance. For each
particular project, the contractor must
Voussoir stitching 16 20 satisfy himself and the employers
representative that all temporary works
are correctly designed for the expected
Grout for filling voids within lining thickness loading conditions and that gauging
requirements are fully satisfied whenever
v) The method of grouting shall ensure that the grout track is open to traffic with temporary
permeates into the brickwork/masonry but minimises works in place. The temporary works,
leakage. consideration must be given to the type of design, MWWQS and form. C are to be.
grout used for purpose e.g. wet or dry conditions / produced in accordance with network rail company
size of void etc. Grouting operations shall be standard NR/SP/CIV/003.
stopped if the amount of grout take exceeds that
anticipated to prevent leakage. If leakage is ab) The location of the temporary works must be

anticipated, a thixotropic stabiliser may be used.

From (E to(E of track
or 1.5m each side of
crown for single track.

Down
Haunch

Down
Sidewall

Down
itme

checked to ensure gauging clearances are not
compromised. Exceptionally where clearances are
tight and loads negligible (e.g. self weight of new
brickwork only) then plywood with appropriate
anchors may be used. The contractor shall include
details of their proposals in their method
statements.

Up
Haunch

I To defining feature or

defaults to 2.4m.
Up
Sidewall ‘

Advised Area of Repair

for detailed repair.

Denotes area appropriate

NOTES

General

1. | The existing bonding of the brick elements shall be
retained unless it is noticed to be incorrect.

In such cases the employers representative should
be informed and advice sought.

2. | All terminology is based on that typically used to
describe tunnel defects.

S. | The use of snapped headers is forbidden.

Any instances found in existing brickwork are to be
called to the attention of the employers
representative.

4. |'If repairs are to be carried out near to any fixings
such as down pipes, cable attachments, OHLE
attachments, then accepted detailed method
statements shall be required prior to work taking
place. In the case of OHLE attachments, the
employers representative shall contact the OHLE
representative from the maintaining organisation to
arrange necessary expertise and support.

5. | Recasing of tunnels (intrados) is restricted to a
maximum base dimension of 1 metre or 5 bricks
at a time. It is permissible to carry out this on a
hit and miss basis in tunnels, therefore at any one
time there may be more than 1 no. recasing of Tm
width going on at the same time. Consideration
must be given to ensure that all brickwork taken

out is replaced in the same possession/shift.

6. | Recasing of walls must be restricted to Tm wide
panels at a time and must not extend beyond 1m
in height in line with general building practice.
Again, this may be done on a hit and miss basis
with the approval of the employers representative.
all brickwork taken out must be replaced in the

same possession/shift.

Installation Guidance

Refer to reference drawings.

Design Assumptions

Refer to reference drawings.

Risk Assessment

See table 1. Note that o specific risk
assessement must be prepared for each site.
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