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SAFETY HEALTH AND ENVIRONMENTAL INFORMATION

IN ADDITION TO THE HAZARD/RISKS NORMALLY ASSOCIATED WITH
THE TYPES OF WORK DETAILED ON THIS DRAWING, NOTE THE
FOLLOWING RISKS AND INFORMATION.

TRACK DRAINAGE FROM SOUTH

‘\ \\ / (OUTWITH SCOPE OF STUDY)

RISKS LISTED HERE ARE NOT EXHAUSTIVE. REFER TO DESIGN
ASSESSMENT FORM NO. DAF 001, 002 AND 003.

CONSTRUCTION

. NETWORK RAIL SITE

. CONFINED SPACE

. INTERFACE WITH PUBLIC
. ROCKFALL

PRESENCE OF SERVICES
DUST, VIBRATION AND NOISE
WORK AT HEIGHT

MANUAL HANDLING/ LIFTING

DEMOLITION

FOR INFORMATION RELATING TO USE, CLEANING AND MAINTENANCE
SEE THE HEALTH AND SAFETY FILE

[T IS ASSUMED THAT ALL WORKS WILL BE CARRIED OUT BY A
COMPETENT CONTRACTOR WORKING, WHERE APPROPRIATE, TO AN
APPROVED METHOD STATEMENT.

NOTES:

1. ALL DIMENSIONS IN MILLIMETRES.

2. ALL WORKS SHALL BE IN ACCORDANCE WITH
NETWORK RAIL STANDARDS.

PIPE SIZES FROM AMCO INSPECTION 10th
AUGUST 2014.

ALL TRACK AND TUNNEL DRAINAGE SHOWN
INDICATIVELY AND ALL DETAILS TO BE CONFIRMED
BY DETAILED DRAINAGE INSPECTION INCLUDING
CCTV SURVEY INSPECTION.
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SAFETY HEALTH AND ENVIRONMENTAL INFORMATION

IN ADDITION TO THE HAZARD/RISKS NORMALLY ASSOCIATED WITH
THE TYPES OF WORK DETAILED ON THIS DRAWING, NOTE THE
FOLLOWING RISKS AND INFORMATION.

RISKS LISTED HERE ARE NOT EXHAUSTIVE. REFER TO DESIGN
ASSESSMENT FORM NO. DAF 001, 002 AND 003.

CONSTRUCTION
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WORK' AT HEIGHT

MANUAL HANDLING/ LIFTING

DEMOLITION

FOR INFORMATION RELATING TO USE, CLEANING AND MAINTENANCE
SEE THE HEALTH AND SAFETY FILE

[T IS ASSUMED THAT ALL WORKS WILL BE CARRIED OUT BY A
COMPETENT CONTRACTOR WORKING, WHERE APPROPRIATE, TO AN
APPROVED METHOD STATEMENT.

NOTES:

1. ALL DIMENSIONS IN MILLIMETRES.

2. ALL WORKS SHALL BE IN ACCORDANCE WITH NETWORK
RAIL STANDARDS.

3. PIPE SIZES AND NUMBER OF CONNECTIONS FROM AMCO
INSPECTION OF 10th AUGUST 2014.
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Specification

This specification supersedes sections 150 & 153
brickwork and masanry repairs of the Network Rail
standard speeifieation, NR/L3/CV/140,

Brigks

Within the tunnel new brickwork shall be constructed
from bricks with stresgth and size to maich
existing. In oddition ot portals and other brickwork
on display new brickwork should aestheticolly match
existing. The use of compatible reelaimed exomples
ig encourgged.

The use of perforated bricks is prohibited.

Coping
Spandrel N.B. Existing brickwork often consists of Imperial
/\ dimensioned bricks.

Headwal! '

)

=

2

c} Each tunnel patch repair should include o doted

brick ¢leorly showing the year of repair.

d

To prevent frost domage, no brick shall be loid n
air temperatures < #'c¢ unless othervise instructed
by the employers representative. Frost damoged
brickwerk shall be removed and replaced.

New bricks shall be category FZ & 52 to BS EN
71

Wingwall

Slone_Masonry

¢) Wherever possible sound stone shall be re-used.

Stone shell be aecurately cut and dressed to the
dimensions ond style of finish required. It shall be
seqsoned and devoid of flaws. Care shall be taken
to oveid staining during installslicn by coating the
exposed surface in plaster or stone dust.

Brick_gnd_Stona Masonry

f) Cutfing away of existing masanry shall-not disturb

the surreunding masonry which sholl be supported
or shered os required.

Mertar

g) Morkar used for repairs should maich the strength

of existing; generally class M6 (i) or M4 (i) lime
merter in aecordance with BS EN 1996-1-1,
Cement for mertor shall be "Portlond”™ complying
with BS EN 197-1,

Ume shall be high calcium [ime, semi-hydroulic ime
or magnesium lime complying with BS £N 456-1.
Sand shall comply with BS EN 13139 and shall be
woshed sand o noturai—crushed rock. It shall not
be of a marine source.

Water shall not contuin impurities & e tested in
accordance with 85 EN 1008,

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

b) Where water ingress or other defects prevent tha

use of lime mortar as describad above, proprietary
products should be used, These should hove the
fellowing propertics:

*  anti-woshout

low strength, typically fa, cube 4-20N/mm?
highly thixstropic

early initial set

simifor medulus te me merier

shrinkage compensated

zasy to use and hondle on site

»  minimal toxicity

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

Where mortar is removed by pressure waoter jetting,
oy wetling ogents odded fo the water sholl be [ow
fooming ond biodegradable.  Prier te recommencing
pointing, defective mortar to perpends and bed
joints shall be raked out to @ minimum 25mm.
For open joints with o depth of > J0mm the

again

p) The integrity of the brickwork sumounding the repair

orec is mantained using “retentioning loggings™
supparted with folding wedges on the centring ribs.
this defines the spacing for the "construction
loggings™. Loggings are ploced poraliel {o the brick
course and secured In plece with timber packing
and folding wedges.

This farm of centring is gnly suitoble for recosing
repair ared in the lower hounches ond crown of
minimal orea and within which the exerted forces
ars considersd neqligible by the employers
representative (in correspondance with the designer).
See drowing NR/CIN/SD/524.

Preformed and jointed steel ribs shall ba used in
ihe upper haunches and frown when o more robust
cenlring arrongement is required. See drawing
NR/CIV/SD/523.

Holes

The arch barrel thickness may be estimated by
measuring the number of rings on the portal foce.
However trig! driling must be used io determine the
overali brickwork thickness where this is required for
the repair. Hofes to Se fully grouted on completion.

All holes shall be drilled out and flushed clear of all
dust and debris. Each hole must be monitered to
prevent excessive grout “lake” lending te leckage
into the treck ballast or filing of cavities within the
structure.

Pinning ond stitching bors shall be stoinless steel

or .

Stainless steel bars to be high yield deformed
reinforcing bar {grade 304 or 316) complying with
BS 6744 in steel types 304531 or 3165335

GFRP bars to have o density of 2270-2500ko/ra",
tensile sirength >1800N/mm" and ukimote tensile
strein <2.0%

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

Bar and hole diameters sholl be:

Neminal | Nominal

D0 NOT SCALE THIS DRAWING

DRAWING No. NR/CNV/SD,/520

Grouting of voids

w) For stabilising the defective brickwork and previding
continuous mass to the arch barrel the grout shall
be o5 follows:

Cementitious graut with Tow heot of hydration and
low plostic shrinkage, high resistance to sulphote
and other chemical otlack and be capable of
daveloping the performance specified when large
volumes of woter are present

Compressive strength for, cube

Age (days): 3 7 B
N/mm?: 5 7 1
Selting times

Inikin! set: 15 mins

Final set: 1 hour

Any accelerator used shall be chleride free.

g sins stitehing & pinni;

X

Grout sholl be @ mixture of cement, graded
agqreqate, flow and onti-shrink odditives giving a
pumnpeble grout.  Where o proprietary onchering
methed is used, the inttidl and final setling lime

shalt be potble with the memufocturers
instructions.
¥) For bending of pinning bars inte masenry the grout

shall be o3 follows:

Cementitious, non—shrink thixotropic grout with low
heat of hydratian. high resistonce to sulphate and
other chemical atiock and be capable of developing
the performance specified when large volumes of
waler are present.

Grout to have a fypical strength fo, cube of
40N/ mm? ot 28 days (23N/mef ot 1 day).

Setting times
Initial set: 15 mins
Final set 1 hour

Any accelercter used shall be chioride free.

fu B

Alternativaly a resin of equivglent sirength may be
used.

Cenergl

The existing bending of the brick elements shali be
retained unless it is noticed %o be incorract.

In such coses the employers representative should
be informed and edvice sought.

Al terminclogy 15 bosed on thet typically used to
describs tunnel defecls.

The use of snopped headers is forbidden, .
Any instances found in existing brickwork are to be
<olled to the attention of the employers
representative.

if repairs are to be carried out mear to any fixings
such as down pipes, cable attochments, OHLE
attachments, then accepted detolled method
statements shell be required prior to work toking
place. In the cose of OHLE attachments, the
employers representative shall contuct the QHLE
representative from the mainteining erganisation to
arrange neceasary expertise and support.

Recasing of tusnels (intrados) is restricted to o
maximum base dimension of 1 muatre or 5 bricks
at ¢ time. It is permissible to camry out this on a
hit ond miss basls in tunnefs, therefore at any one
time there may be more thon 1 no. recosing of Tm
width geing on ol the same tme. Consideration
must be given to ensure that all brickwark taken
out is reploced in the seme possession/shift.

Recasing of walls must be reshricted to 1m wide
panels ot a time ond must not extend beyond 1m
in height in line with generol bullding practice.
Agein, this may be done on a hit and miss bosis
with the approval of the employers reprasentotive.
all brickwork taken out must be replaced in the
same possession//shift.

Installation Guidence

ot
e 91
e o

following epticns should be considersd: Usege Bar o Holg o
™~ If the remaining mortar is sound end the bricks are Cm}ﬁ pinning at new 12 15 Temporary _works Refer to referznce drawings.
stable they should be carefully re—pointed. | facing or potch repairs
If bricksdure unsiable then the orea should be Stitehing cracks 16 or 20 |20 or 25 oa) Tel"ﬁmdw works detcfi[ré‘nr;}i nutel.v. ondthis and esign. Agsu
re—cased. reloted drawings are indicative oaly an
v . y . T T : .
. Re—polnting shall be carried out with the brickwork E:Enp‘"gtmgrcﬁrrm s 16 or 20 |20 or 25 are meant for quidance. For eoch Refer to reference drawings.
T!E[CG' TUI’II‘Ie| POI’tO| Arrﬂngement in o damp conditicn by wetting the raked out g d g particular project, the controctor must
joints. Youssair stitching 16 0 satisfy himseff and the employers Risk Assessment
Al prepored joints sholl be free of vegetation and rep tative that oll temporery works .
cther minerol depesits, gre cerreclly designed for the expected See table 1. Note thot a specific risk
Table 1 Pointing shall be carried out while the martar is still ut for filing volds within lining thickne: loading conditions and that gauging assessement must be prepared for each site,
lable 1 green. requirernents are fully satisfied whenever
Al joints to be 10mm thick (max), flush pointed, ] The method of grouting shall ensure that the grout trock ‘L; open to troffic with temporary
Schedule of Drawings Sofety, Health & Environment Risk Assessment ful.;t rﬁ:g;tr;:k&mh b exstng n colour. rer:aeates int'?i tm:i hﬁckwn:‘b/ma@nryt bulth mit;;misefs :::kigs"mdg:i::‘iﬁ qmng ?E"W'?G”E,:‘iﬁe
Xl in ur. gakdqe, consideration must be given (o ne @ o U !
- . here joints of negligible mortar exist {pencil grout wsed for purpose e.g. wel or dry conditicns / produced in accordance with aetwork rail compony
Drowing Ho. Ttle Designers” note - COM Reg. 13(2){h) joints™), every effort must be maode to match the size of void elc. Grouting operations shall be standard NR/SP/CV/003.
L _ L. R 3 existing course. stopped if the amount of grout take exceeds that .
NR/CIV/SD/520 Specification for the works The following are significant hazards which might offect the hecith and safely anticipated to prevent leckage. If leakage is ab) The lecetion of the temporary works must be
of these undertgking the works oullined in this set of drawings on railway Ties anticipoted, a thixotrapic stobiliser moy be used. checked {o ensure gouging <leoronces are net
HR/CW, 21 tondord brickwork bonds structures or these affec y these octivities. site specific risl compromised. Exceplionally where clesronces arg
R/CN/SD/S § truct th ffected by th ctiviti A sit ific risk - ised. Exceplionally wh [
assessment should always be undertoken prior to commencing any of the i) The preferred solution is that ecch arch ring shall ight and loads negligible (e.g. self weight of new
NR/CV/SB/522 Eﬁ;:s;:i%n;eizf::txnd@:;k:gtr:eg R;:;:l linings greater than 4 warks described on site. b;a ?undeg butgk turthetprzviopstu;iréq stu'\nlle_:s hric;nnrk nnly}b then é:ly;_uhnnd w"lrh ?me‘ﬁﬁt? 1d
i Stee] onchior ties. lies 0 be installed as wo anchars may Qe used. e contractor snall include
K is assumed that o compelent controctor is aware of the risks ossocioted roceeds in a diomond pattern with o nominal pitch details of thelr propesels in their method
KR/CNV/SD/523 Recasing of defective brickwork tunnel finings up to 4 rings with general construction octivities undertaken within the railway enviroment. 2{ 400x400mm. The edgpe of the cut brickwark Pshu[i statements. prop
N N " N 3 N — be prepared so that new brickwork can be tcothed
NR/CN/50/524 5_mqre ring recasing of defective brickwork in funne! finings up to 4 into the existing. Ties may be mechanical or resin
fings RISK Stoge Mitigating meosures fixed.
NR/CN/SD/525 Tunne! fining cross pinning and grouting Working ol height. ¢ Ensure cll occess equipment is propedy erected and k) :n :\t:rg:ﬁ:g to stuig{ess. unc:?r tias is to use
i ender bonding. see drowing ref:
NR/CV/S0/526 Stitching of eracks betwesn spandrel/voussolra and tunnel fining founded on fim level footing. NR/CN/SD/522. |
. Contact with OHLE. c Ensure corract procedure is followed for 22,07,08] FIRST ISSUE Nu PH
NR/CN/5D/527 Stitcking of crocks ixolntions, 1) Header bonding shali only be used n tunnel lnings 0 I P 3 o o
where the number of rings forming the finin ate seription of ravision esign
NR/CW/5D/528 Stitching of transverse cracks in brickwork Wall mounted servites ond lighting, C Specific method statement ond risk assesment exceeds four, . " :
- to identify and defail protection to oll services The method of header bonding the existing rings er
NR/CN/SD/529 Spot replacement of bricks Tncluding ‘CHLE. fning requires the eutting out of an additional Tlock mmrk Ra"
. - _ N window into the backing / next ring. These block e
NR/CN/SD/530 Typical centering arrangements Falling items when werking over ¥ Ensurz any open vehicle or pedesirian routes bonded windows shall be nominally 400mm x From & to § of track . L -
AR/CN/5D/53 Ro—cash five reway. are fuly protected. 400mm and oceur ot 10080 — 12)'!)Dmm centres and or 1.5m eqch side of g“’.“’l’k 5“" ﬁinfrus#uctur; Lid,
1 —t jock arches in cut ond } P - o i eqistered office: Kings Place,
e—casing jock arches in cut ond cover tunnels Cornpromising gauging requirements B/C Full gauging check to be carried out prior to :'utzti?:s h:r ?é;%?rereqrh iet:::: ;djaienciu:e&ﬁlw " crown for single track. guqu Wy, London N1 846
NR/CV/SD/S32 Stene M i with temporory works. planning temporary works. temporary works to be § ‘ . I -
/CV/5D/! one Moserry refurbishment drown lo scale ogainst clearance requirements. form :g:ngg ‘sal-‘;ullr!e:e_n%;eptir:de:‘;_:hui new brickwork Appraved | P.Clark oo, Sg:;r"‘“ﬁng PC  [22.07.09
NR/CM/SD/533 Recasing vertical walls ¢ required. ! =ung- ! Manager
NR/CIV/5D/540 Sprayed concrate patch repair lo walls Discovering instability in brickwork. n/c Ensure competent personnel are on site who are m} g:;;eo:;“ii’ chonr:idei;gu:jt g‘:t:‘::‘d J:;r s’:‘;’;f';% dii
- oble fo assess brickwork quoly. hird ring, otherwise brick ties should be installed. Dasn | Up
NR/CV/S0/541 Sprayad contrete paich repair lo crown/haunches Use of chemical resin and groxt ¢ COSHH information lo be gvailable on site. Ilr;“ulle ig:'l:nces the finished face bond shall match th‘nl Crown Nome Posilion Signature| Date
i i h ® XISTNG.
to affix fiss. E;I:{En;i::;'h\;:s czgeu:fe .spiIEITgir.e suitoble 9 | Master copy with original signatures held by Network Rail HO
3 Header bund: t orly b o out b CML ENGINEERING STANDARD DESIGN
Blow out of brickwork or induced /e Use compatent personnel. Method statement or fi) feader bonding must only o& camed oul by
instability of brickwork panels caused / specific specification to inelude quidance on grauting g:’;"ﬁ: d:;&ilhzmgt\:je'gu::ge:?ﬂt?e cjm;l\":;"er:u# and (C) COPYRIGHT NETWORK RAL 2009
by excessive grouf injection. pressures.  Consideration to be given to the " i
isi : tative.
- Db panan T PP 1 Pty To it or TUNNEL LINING MAINTENANCE
g Eprmwark_centring defoults to 2.4m.
S . REPAIR — STANDARD DRAWINGS
Failure of temporary works. n/c Al structurel temporary works to use form C design | o) Typieal formwerk comprises flot bar steel rib
process. Accurate assessment of loods to be centring matching the prefile of the oreh and
supported ond supporting fixings {e.q. ne of rings fo secured by anchors driven Tnto the secend or third
he supported by Ingging and depth af fixing to ring dep:ndTng on the number of rings to be SPEC'FICAT'ON
reach sound ring). re—cgsed.
Vehicle fumes ond dust. C Ensure odequate ventilation and appropiate FOR THE WORKS
menitaring. . ..
Advised Area of Repair :
Hote : C=Construction, D=Design, O=0Operation

—] Denctes area apprepricte
for detailed repair. Seale
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DG NOT SCALE THIS DRAWING DRAWING No. NR/CNV/SD/525

INOTES
e Extrados. llgti: idgn. Generg|
(
R ¥ a) Adjocent arsas of locse or spalled brickwork shall 1. | This drawing shall be used for cross stitching &
e replaced prior to the shitching/grouting grouting of brick arch rings where ring separation
operation, with new bricks matching the existing in exists.
// i i ’)// —————em T T colour, strengih and bond, or may require stitching
// \<‘ /// / ,//’/// / to prevent wholesale de—bonding and fell of 2. | Where brickwork in the vicinity of the crack requires

7 - e - brickwork.  See drowings NR/CNV/SD/522, 523 & replocing refer to drawings NR/CWV/SD/522, 523 &
Tunnel lining n'ngs-// // A// ////7/ // - //7/// ///// Ea 2. 2.

Thickaess to be confirmed by driling

. E o AN 1) The contractor sholl mark out tha grid for stitching 3. | All ferminology is based on ihot iypically used ta
// / / /‘/ o // //' ’/ . // . - //// // / / /W /7 s @ Y ) bar heles on the Fring soffit. Thickness of lining to describe tunnel defects.
. g s . - - - Angle = 30 3% b be confirmad by drilling.
7T = T L 7 Gt o
o / ///// 7( //// Z £ £ L /} /h // LQ"%&\" ‘v;\‘“ t) Holes shall (wherever reasonably practicable), be
Inside faca of lining RSN N AT « farmed through brick ond masoary urits and not Refer to reference drawings.
Intrades. £ N . lhmugi:_ jnu;lkd. _"Tpe ho!_etshullhhe d;}:leq using o —
conventianal crill {o assist anchor adhesion. esion_Assumpiions
Termel \\ \ N (1 writ) D t '| 1 100mm ot rear of [ining to be left undrilled.
i emplate ' None.
see deail | 2 units) N Letan 1 ¢} Grout shafl be injected from the lowest hale untl &
1/2 grid pitch [P Seale 1: 35 issues from the next higher hole and locked off. Risk_Asgessment
I - { m Proceed upwards until complete. The grout shall
Hole diameter 20 or Z3mm, O, be injected ol o low and varioble pressure that Refer to drawing NR/CN/S0/520.
Bar diamater 16 or 20mm. ensures the grout flows and permeates the

brickwork but minimises excessive legkage. This
sholl be closely monitored by the controctor who
must give due consideration to the condition of the

Section B — B Tunnel Lining - Typicql 30 Temglqte brickwori and rinimise the risk of “blow—oul”,

Seale 1 : 10

nni . ] Whilst grout s still ‘qreen’ re—drill the holes.
Plnnln Arrun ement Mow inject the ancher grout inta the hale, insart
Scale 1: 10 the stitching bars in the some holes. Securs with
Note ; to ensure the correct drilling angle is meintoined a temporary timber bung to prevent grout loss,

during installation of the bors o template sheuld be used.
This should be cut from suitable plywoed to give the
required driling angle. The angle moy vary between 30 —

Remave bung after set periad and paint up with
martar.

Grid pitch for 30 angle.

45" depending on the number of rings. f) Bars shall intersect the ring separation and uchieve
Me. of rings | Grid pitch a minimum anchorage length of 150mm beyond
the seperotion, the cptimum length being 300mm.
fars to be SOmm shorter than hole length.
z 500
) Intersection holes shall be dried in a plane
3 500 perpendicular to the tongent of the intrados ot an
angle of between 30 & 45°. For clorificolion see
4 700 Para accomponying sketch,
pet
/
5 800 h) Spacing befween pinning holes shal vary depending
on the thickness of barrel, the angle of drilling and
6 S00 shall fellow the grid pattemn gs shown.
_ i} Pinning bar holes shall be sealed with mertor.

Extrados.

Tunnel lining rings.

[ Tunnel Tining rings

= s
S BN S
Introdos Z % E
. =28
S
5 2o
g F°
e 1
Lining ring —
separation void to
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300
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16mm dia stoinless steel
stitching bars in 20mm
dia. holes.

Elevation of Both Brick Ring

and Stone Voussair

Scale 1: 10
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|
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Missing

bricks.
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300 min.
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—f-increments

\ Portal foce
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apl Al gl iyt
Typical crack,
Reflected Plan of Lining Showing Offset
Qut of Phase Stitching
Scale 1310
Horizontal anchors ‘ ’ ‘ ‘ ‘ ‘ ’ l ' ‘ ‘_
(lengths vary)
Out of Phase Stitching Bar Arrangement
Scele 1 : 10

Coping. J_—|

Poropet.

\_

String course.

Stene voussolr.

Length of stitching bar to ensure
minimum 300 embedment beyond
frocture is achieved :

16mm bar — 20mm hole.

Crack.

I

300 min.

A0mm from end of bar
to foce of vousseir to
be filled with martar. A
stone care may have to
be cut and replaced on
listed structures.

Instalt stitching bars in the
middle third of the lining.

Tunngl lining

Stitching System for Typical Longitudinal Crack
Between Voussoirs and Arch Barrel
Seole 1 ;10

Sy s LTV Lo
o o Pevre, AW AN 33 W

D0 NOT SCALE THIS DRAWING

DRAWING Mo. NR/CN/SD/526

nstallotion Guidance

@) Stitching bar positions fo be marked out ond drilled

with rotary/rock driling equipment. Stitching bars
or onchors sholl ba installed horizontally through the
voussoirs and tunnel fining, parallel to the springing.
The level of the bar shall be appreximately
equidistant from the imtrades ond extrados of the
orch barrel,

Hole diameter io be drilled with a {elerance of 0 to
+ 5%

b] Holes shall, wherever reasonably precticable, be

farmed through bricks or masenry units as
applicable end not through Joints or whare damage
to new brickwark or bonding may oteur.  Holes o
be flushed clecr of all dirt and debris, and any
sharp protrusions removed.

¢} Graut o be injected inte the anchar hele at @

pressure recommended by the supplier/manufacturer.
The grout shall have o fow heat of hydration and
fow plastic shrinkage, with a high resistance to
sulphate ond or other chemical aottock.

d) Inseri the anchor bars into the holes ensuring thot

when fully inserted, ¢ clearance of 40mm from the
face of the arch is maintoined.

€) Remove any surplus grout from drilted hole and

foce of structure.  Point wp <ny remeining holes
with morfar to moich the existing structure. Crack
to be pointed up & grouted on completian.

f) The contractor is at liberty to propose alternative

methods and/moterials for corrying out the works,
in o separale project specific Form A/B submission.

Gengrol

g) The contractor shall provide o work package plan

with details of the cracks to be injected, the
procedure for cleoning cut cracks, the fnjection
process and proposed materials te be used ensuring
nc damega occurs to the existing structure.  Crack
injestion using propristary systems shall be in
accordance with the manufacturers recommendations.
Mortar or sealing compounds vsed to sedl the foce
of the crack shall have ochieved sufficient sirength
before injection commences.

The choice of mortar, secling compound ond
injection material shell take into account the crack
width, depth, presence of woter gnd compatibility
with the “porent™ matenial.

h} The couse of the crack must be investigated. The

length of embedment of 300mm minimum is for a
shear fallure only. This will not be sufficient for o
tension failure mechanism which must be supperted
by o project specific form A/8 submission.

From ¥ 1o § of track
or 1.5m each side of
crown for single track.

Advised Area of Repair :

Oenotes area appropriate

PEXX]
$.9:9, for delailed repair.

NOTES
Generg|

1. | Length of adjacent anchors to be varied fo prevent
@ new longitudinal crack forming, by producing an

elongated s'~shoped ‘cut of phase” offsel line on
plan as shown.

Spacificgtion

Minfmum anchoer length beyond typical crack to be
ogmm.

et umpt]e

Nane.

Risk Assessment

Refer to drawing NR/CNV/SD/520,
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STITCHING OF CRACKS
BETWEEN BRICK
SPANDREL/VOUSSOIR AND
TUNNEL LINING
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From € to € of track
or 1.5m each side of
crown for single track.

DO NOT SCALE THIS ORAWING

DRAWING No. NR/CN/SD/527

Deslgn_Assumptions

a) To dstermine the frecture stitching orrangement o
number of faoctors need to be established.

b} Location:
Thickness (T} of Ening to be drilled ond stitched.
Driling angle of 45" from the face.

2

Drilling angle of 45 from the foce. Thickness to be
siitched: check that when the bar Ts in position

General

This drawing shall be used where cross sbitching &
grouting Ts to be undertaken for crocks thot exist
in alf elements of briclwork.

Where brickwork in the vicinity of the crack requires
replacing refer to drawing NR/CN/SD/529.

Toble 1 of the foot of the drowing is a quide for
the required depths needed lo ensure on odequate
repair.  Although the volues in Ralics for 2 & 3
indicate insufficient anchorage length, generclly such
thin linings would not be found other than in
culverts and due to restricted access & would be

ihat it extends o minimum 150mm beycnd the
| fracture, the optimum length being 300mm. This
H does not prevent grecter lengths being installed if

required a3 directed By the employers representative.

- Tmpracticable to carry out such repairs.
the minimum length is 300mm.

4. | The dimension befween bar cenires sholl be
specified in the project specific Form B ond for
agreed work scope.

d) Location: refer fo controct drawing or inspection
report.
Type: refer to inspection report.

Crown | Crown

b —

&

Thickness {'T')} of tunnel fining must be eatoblished
by trigl driling.

Calculotion of bar lengths, hole depths ond driling

positions

=

Depending on the type of fracture under repair the
position of the intersection point (ip} must be
considered. The mast desirable position for
ntersecting the crack is midway through the breok.
therefore the angle of entry must be 457,

Vertical cra:k\

g} Shear crocks = T/2; desired repdir at midway in iiali
braak.

Refar to design assumptions ond specification on

h) To ensure that the (ip) is no less then 125mm droming NR/CN/3D/520.
from the foce of the introdes it must anchar inte Figk Agsessment
at least the second ring or course.
Having determined the drilling position, the minimum
bor length must be 3C0mm,

Advised Area of Repair :

S = Denotes areo appropriate
-/\ for detoiled repair.

Refer 1o drowing NR/CIV/SD,/520.

i} The spacing or half gitch {'A") of bars measured
tangitudinglly alang the crock shall be uniform
throughout the fergth, this will be proportional to
the distance (ip) nominally between 250mm ong
S00mm. See note 4.

b i} Far beth brick & stone masonry opproximotely
S00mm each side of the crack must be cleaned
using @ high pressure waterjet.

K

The crack and any poor mortar joints within the
cleaned area to be roked out to o min depth of
Note : to ensure the esrreet drilling angle is 25mm er scund material which ever is gregter and

maintined during installetion of the bars o :;z::’gied by hend or on opprover mechanical

ternplote should be used. This should be cut felh Joints o be tully morlared up ond struck
W‘ — to give the required drilling angle. s

Pointing to be dllowed to obloin sufficfent strength
pricr to the grouting. This being corried out ofter
the stitching process.

Dimension "A" to be bstween 250mm

ond S00mm depending on the local - nstoliation Guidance
conditions. Refer o note 4

Holas shall be drilled, flushed clear of all dust and
{1 unit) debris ond wherever reasonobly proclicable, be

formed through bricks or masenry units o3
applicable and not through joints.

Spacing_of Stitching Bars Along Face of tumns] fring
" or structural element
Length of Typical Crack

Seale 1: 5 Temglate

=

Details of tolerances with respect te hole diometer,

. . length and deviotion, the methed of monitoring hole
(1 onit) occuracy and ony comective gction sholl be Included
in the method stotement.

o,

The grout to be injected ot o pressure ond
consistency that will snsure the grout travels and
permeates Tnto the brickwerk without immediately
o running out. Minimise excessive leakage. Give due
EN wonsideration to the condition af the brickwark and
4 not couse ‘blow—out’. Closely manitor grout ‘take’
to minimise leakoge.

TyQiCCH 45 Templote d) Whilst grout is still ‘green’ re~drill the holes. Inject
Seale 1: 10 'k;h! u.nd};r grout i;tﬂ‘ the ém\e, inse&t theJﬁ stitching
- ors in the same holes. Secure with a temporary
limber bung ta prevent grout loss. Remove bung A 22-07—U5I FIRST 1SSUE N [ PH
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End of hole io
be repointed Driling position dp
F The figures in itglics foil to reach desired volues but

Hole diometer 20 or 23mm,

Bar digmeter 18 or 20mm. Inside face of liring or

vertical member. may be used with employers representotive’s ogreement.

Ring thickness bosed on 110mm wide bricks. Hrick dimensions

may vary, STITCHING OF CRACKS
Typical Section at 45" Cross Stitching of Cracks

Scale 1: 5
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300 min.

300 min.

| tmm Stitching bar.

‘LTypicnl transverse frocture to arch

fings or flat struetursl slements.

N

Elevation Spacing of Stitching Bars

k)

B

g,

d

=

DO NOT SCALE THIS DRAWING

DRAWING No. NR/CIV/SD/528

nstollotion Guidance

Mong every fourth bed course grind out the
existing mortor to a depth of 40mm ensuring o
minimum anchor length of 300mm either side of
the fractura.

After opplying the propriefary ancher grout with an
injection toel, insert the stitching bor into a fully
grouted joint and press the bars firmly into place.

The surrounding brickwork shall be wetted firstly
before re—peinting Is comfed out. The crack ond
any poor martar jeints within the cleaned ares to
be roked out to @ min depth of 25mm/sound
material, which ever is greafer, All prepared joints
shall be free of vegetation and other mineral
deposits.

Peinting shall be carried out while the mortor is
still green either by hand pointing or by any
approved mechanical method,

Joints to be flush pointed cut and struck o match
existing depending on location.

Where fracture is to an external face morter to
mateh the existing in colour.

Where joints of negligible martor exist "pencil
Joints”, gvery affort must bs mede to moich the
existing, course for course.

HOTES | 4, haral

1. | Individual bricks are to be reploced depending en
the cenditien of brickwork and the length of erack.

2. | The exent of repair will be decided by the
employers representative on site.

3. | Cenerally small isclated areas of repair would not
necessitate the need for formwerk support.  Small
wedges securing the perpendiculor and bed joints
should suffice until striking up of the joints can
be achieved.

4, | Where brickwork in the vicinity of the crack
requires replacing refer to drawing NR/CIV/5D/529.

Specificution

Refer to drawing NR/CIV/S0/520.
Bisk Assessment

Refer to drawing NR/CN/SD/520.

Along length of Crack From % 10 & of ek

Seale 1: 5 or 1.5m each zide of
" crown for single track.

Fracture.
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Advised Areg of Repair :

Denotes area appropriote
for detaited repair.

Section A — A Stitching Bar Along Bricks

Seale 155

STITCHING OF TRANSVERSE
CRACKS IN BRICKWORK

Scale AS SHOWN
orovig NR/CIV/SD/528 ["A
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Note : the bond of the brickwork
repair should match existing. See
drawing : NRACN/30/521 for details

of brick bonds.

Typica! radial fracture.

Remeval of isolated bricks
o first ring only.

Small timber wedges,

1

Elevation Spot Replacement of

Bricks in Enalish Bond
Scale 1 : 5

Isometric_View Showing Timber

Wedges_Used to Secure Spot
Replacement of Bricks

Not to scale

-—|.|—- \ Spot raplocerent of individual bricks,

From & to & of track
ar 1.5m each side of
crown for single trock,

Advised Area of Repair

[~ o] Denotes area appropriata

DO NOT SCALE THIS DRAWING

DRAWING No. NR/CNV/SD/528

Ingtoligtic idgn

o} Bricks 1o be replaced along length of ¢rock
wherever a full breck has occurred. This il be
at the discretion of the employers r i

ot
p tive.

b

The surrounding brickwork shall be wetted firstly
before re-pointing is corried out.  The crack and
any poor martar joints within the cledned areo to
be roked out to @ min depth of 25mm/sound
material. Al prepared joinls shall be free of
vegetation ond other mineral deposits.

¢) Painting shall be carried out while the mertar is
still green either by hand peinted or by any
opproved mechonicol method.

Joints to be flush pointed cut ond struck to
mgtch exisling depending on lecation.

All mortar to match the existing in cofour.

Where joints of negligible mortor exist (“pencit
joints"}, every effort must be mode te malch the
existing, course for course.

4

Wedges qre to be remeved after 7 days and
pointing completad.

HOTES

General

1. | Indwidugl bricks are to be replaced depending an
the condition of brickwork and the length of
cragk,

2.1 The extent of repair will be decided by the
employers representative on site.

3. | Generally small Tsoloted areas of repair would not
necassitote the need for formwork support. Small
wedges securing the perpendicular ond bed joints
should suffice until striking up of the joints can
be achieved,

4. | Wedges are intended to support the repair in the
the temporary case only.

Specification

Refer to drawing NR/CM/SD/520.
Rigk Assessment

Refer 1o drawing NR/CIV/SD/S520.
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