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TABLE 2 — EXAMPLE CESS SUPPORT GUIDANCE

48.39 GALVANISED — T

TUBE HANDRAILING.

CESS
WALKWAY

RN

ST3 CONCRETE —

3000

TYPICAL HANDRAIL ARRANGEMENT
(CONSTRUCTED INDEPENDENT OF CESS

SUPPORT WALL UNLESS SHOWN OTHERWISE)
SCALE 1:25

150

CESS SUPPORT SELECTION TABLE
ASSUMED MIN.
CHARACTERISTIC PILE PILE
HE\EGT:‘TN%% gg}\\LRASCTTREERN‘SG%S SURCHARGE WALL TYPE ANCHOR REQUIRED | SPACING | EMBEDDED D@yé\\/(/[)SRDG/ N;'
@) (kN/m?) (m) |LENGTH (m)
DRIVEN TUBULAR PILE NO 1.5 1 61, 262
02 20 <10
KINGPOST NO 1.5 1.25 263 NO_ HANDRAIL LOADING
HAS BEEN APPLIED TO
DRIVEN TUBULAR PILE NO 15 1.75 61, 262 | THESE EXAMPLE CESS
SUPPORT STRUCTURES.
2 <10 KINGPOST NO 15 175 263
0.4
GABION YES N/A N/A 266
30 <10 DRIVEN TUBULAR PILE NO 1.5 2 61, 262
DRIVEN TUBULAR PILE YES 15 25 264, 265
20 <10
KINGPOST NO 1.5 2 263
0.6
<5 DRIVEN TUBULAR PILE NO 1.5 2 61, 262
30
<10 DRIVEN TUBULAR PILE YES 1 25 264, 265
<5 DRIVEN TUBULAR PILE NO 1 2.5 61, 262
0 DRIVEN TUBULAR PILE YES 1 25 264, 265
<10
0.8 KINGPOST NO 1.5 2.5 263
<5 DRIVEN TUBULAR PILE NO 1 2 61, 262
30
<10 DRIVEN TUBULAR PILE YES 1 2.5 264, 265
0.9 20 <10 GABION YES N/A N/A 266
<5 DRIVEN TUBULAR PILE YES 1 25 264, 265
DRIVEN TUBULAR PILE YES 1 3 264, 265
20 H-PILE NO 2 3 267
<10 KINGPOST 1 325 263
1
KINGPOST NO 1.5 35 263
KINGPOST 2 375 263
<5 DRIVEN TUBULAR PILE YES 1 25 264, 265
30
<10 DRIVEN TUBULAR PILE YES 1 275 264, 265
1 25 267
15 20 <10 H-PILE YES 15 3 267
2 35 267
NOTES:
1. SLOPE PROFILE IN FRONT OF WALL ASSUMED TO BE NO STEEPER THAN 1 IN 2.
2. HANDRAIL LOADING OF 0.4KN/m AT 1.25m ABOVE WALKWAY LEVEL IS ASSUMED.
3. RAIL LOADING IS ASSUMED NOT TO ACT ON CESS RETAINING STRUCTURE.
4. WALL CONSIDERED TO BE FREE-DRAINING.

TABLE 1

E10

A

GENERAL SPECIFICATION

(FOR MATERIALS USED ON MOST CESS SUPPORT
STRUCTURES. REFER TO RELEVANT CESS SUPPORT
STRUCTURE DRAWING FOR SPECIFIC NOTES).

ALL PROPRIETARY PRODUCTS TO BE INSTALLED AS
PER MANUFACTURERS RECOMMENDATIONS.

ALL WORKS TO BE IN ACCORDANCE WITH NETWORK
RAIL COMPANY STANDARD NR/L3/CIV/140 MODEL
CLAUSES FOR SPECIFYING CIVIL ENGINEERING
WORKS.

IT IS ENVISAGED THE BACKFILL TO THE CESS
SUPPORT STRUCTURES SHALL BE A WELL-GRADED
GRANULAR FILL WITH A MINIMUM CHARACTERISTIC
PHI VALUE OF 35. TYPICALLY THE GRANULAR FILL
SHALL BE GENERAL GRADE CLASS 6N IN
ACCORDANCE WITH THE SPECIFICATION FOR
HIGHWAYS WORKS.

ALL GEOTEXTILES TO COMPLY WITH NETWORK RAIL
SPECIFICATION NR/SP/TRK/010 NEEDLE PUNCHED
TYPE.

A HANDRAIL MAY BE REQUIRED SUBJECT TO SITE
SPECIFIC RISK ASSESSMENT, TAKING INTO ACCOUNT
ITEMS SUCH AS SITUATION OF SITE, HEIGHT OF
WALL, FREQUENCY OF FUTURE ACCESS ETC.

PROPRIETARY TYPE HANDRAIL TO BE USED.
HANDRAIL TO BE DESIGNED TO RESIST A
HORIZONTAL FORCE OF 400N/m APPLIED ON THE
TOP RAIL IN ACCORDANCE WITH NR/SP/OHS/069.

ALL HANDRAILS STEELWORKS TO BE MINIMUM GRADE
$275 OR TO BS EN10025:2004.

ALL HANDRAILS STEELWORKS TO BE GALVANISED IN
ACCORDANCE WITH NETWORK RAIL LINE STANDARD
NR/GN/CIV/002 AND EN 1SO1641.

HANDRAILS AT RISK OF VANDALISM MAY REQUIRE
SECURITY FIXINGS. SCHEME REQUIREMENTS SHALL
BE SUBJECT TO A RISK ASSESSMENT.

ON AC ELECTRIFIED LINES HANDRAILS SHALL BE
ELECTRICALLY BONDED AND EARTHED IN
ACCORDANCE WITH NETWORK RAIL COMPANY
STANDARD NR/SP/ELP/21085.

ELEMENT POTENTIALLY UNSTABLE DURING
TRANSPORTATION OR IN' TEMPORARY CONDITION.

SAFETY, HEALTH & ENVIRONMENT RISK ASSESSMENT

DESIGNERS' NOTE — CDM REG. 11

THE FOLLOWING ARE SIGNIFICANT HAZARDS WHICH MIGHT AFFECT THE HEALTH
AND SAFETY OF THOSE UNDERTAKING THE WORKS QUTLINED IN THIS SET OF
DRAWINGS ON RAILWAY STRUCTURES OR THOSE AFFECTED BY THESE ACTIVITIES.
A SITE SPECIFIC RISK ASSESSMENT SHOULD ALWAYS BE UNDERTAKEN PRIOR TO

COMMENCING ANY OF THE WORKS DESCRIBED ON SITE.

IT IS ASSUMED THAT A COMPETENT CONTRACTOR IS AWARE OF THE RISKS
ASSOCIATED WITH GENERAL CONSTRUCTION ACTIVITIES UNDERTAKEN WITHIN THE

RAILWAY ENVIRONMENT.

HAZARD STAGE

MITIGATING MEASURES

DETRIMENTAL CHANGES IN TRACK c/0
GEOMETRY.

WORKS THAT AFECT TRACK GEOMETRY SHALL BE
MONITORED IN ACCORDANCE WITH NETWORK RAIL

LETTER OF INSTRUCTION NR/BS/LI/045 MONITORING
CIVIL ENGINEERING WORKS THAT MAY AFFECT TRACK

GEOMETRY: PROCEDURE AND INTERVENTION LEVELS.

TRACK QUALITY RISK ASSESSMENT TO BE COMPLETED
AS NECESSARY.

LOCALISED/GLOBAL COLLAPSE OF THE C ALL WORKS TO BE IN ACCORDANCE WITH

SLOPE FROM THE BENCHING/EXCAVATION NR/PRC/MPI/CI0058. EXTENTS OF ANY PERMITTED

ACTIVITIES. EXCAVATIONS IN THE SLOPE TO BE CONFIRMED BY
DESIGNER. CONTRACTOR TO ENSURE COMPLIANCE ON
SITE.

WORKING ON THE CREST OF THE D/C DESIGNER TO ASSESS WHERE PLANT AND EQUIPMENT

SLOPE CAUSING SLOPE INSTABILITY. CAN BE POSITIONED ON THE SLOPE TO ENSURE
STABILITY DURING CONSTRUCTION. CONTRACTOR TO
ENSURE COMPLIANCE ON SITE.

NAIL DEFLECTION DURING INSTALLATION c CONTRACTOR TO CLOSELY MONITOR INSTALLATION.

(CLOSE TO PERMANENT WAY). SOIL NAIL TO BE INSTALLED AT A SATISFACTORY
ANGLE TO MINIMISE THE RISK OF DEFLECTIONS
AFFECTING THE SAFETY OF THE RAILWAY.

ELECTROCUTION FROM AC AND DC D/C/0 | ALL STEELWORK TO BE ELECTRICALLY BONDED IN

EQUIPMENT ACCORDANCE WITH NETWORK RAIL STANDARDS.

MATERIAL/PLANT CLASHES WITH RAILWAY C CONTRACTORS METHOD OF WORKING TO BE AGREED

TRAINS/INFRASTRUCTURE. DURING WITH NETWORK RAIL. RISK ASSESSMENTS TO ADDRESS

INSTALLATION POSSIBLE MATERIAL/PLANT CLASHES. CONSTRUCTION
WORKS TO BE IN ACCORDANCE WITH THE RELEVANT
NETWORK RAIL STANDARDS.
E.G. NR/L3/INI/CPO0B3 "PILING ADJACENT TO THE
RUNNING LINE”

STABILITY OF PRECAST/PREFABRICATED D/C DESIGNER TO INDICATE POTENTIAL UNSTABLE

ELEMENTS DURING TRANSPORTATION AND
TEMPORARY CONDITIONS

ELEMENTS ON SITE SPECIFIC DRAWINGS AND
CONTRACTOR METHOD OF WORKING TO ENSURE
STABILITY OF ELEMENTS AT ALL TIMES.

NOTE : C=CONSTRUCTION, D=DESIGN, O=0PERATION

B1

1

D1

ENVISAGED METHOD OF CONSTRUCTION FOR CESS
SUPPORT STRUCTURES

THE FOLLOWING METHODOLOGY ASSUMES ADEQUATE
GROUND INVESTIGATIONS TO DETERMINE EXISTING
GROUND CONDITIONS AND PARAMETERS WILL HAVE
BEEN COMPLETED AHEAD OF THE MAIN
CONSTRUCTION WORKS.  THE CONSTRUCTION
SEQUENCE IS LIKELY TO BE AS FOLLOWS:

GENERAL

DESK STUDY TO VERIFY THE ANTICIPATED
GROUND CONDITIONS AND PRESENCE OF
BURIED STRUCTURES / SERVICES. LOCATE,
EXPOSE AND IDENTIFY ANY BURIED SERVICES.
MARK AND PROTECT CABLES AS REQUIRED
(3RD PARTY AND NETWORK RAIL).

o LIFT AND SHIFT ANY AFFECTED S & T CABLES
TO TEMPORARY POSITION AS REQUIRED.
INSTALL ANY NECESSARY TEMPORARY WORKS
(E.G. PLATFORM TO INSTALL PILES).

INSTALL PILES AS PER DESIGN.

ERECT WALL (STEELWORK OR GABION)
INSTALL SOIL ANCHORS (NAILS) AS DEEMED
NECESSARY.

« CONSTRUCT CESS WALKWAYS INCORPORATING
NEW/RECLAIMED CABLE TROUGH WHERE
APPROPRIATE.

LIFT AND SHIFT AFFECTED CABLES INTO
REINSTATED TROUGH ROUTE.

COMPLETE ANY NECESSARY SLOPE REGRADING
WORKS.

REINSTATE ANY FENCING.

CONSIDERATION WILL NEED TO BE MADE AS TO THE
SAFETY OF WORKING ON A SLOPE IMMEDIATELY
ADJACENT AND BELOW THE RAILWAY. ANY SUPPORT
SYSTEMS USED ON THE SLOPE WILL REQUIRE A
FORM C SUBMISSION.  EXCAVATIONS INTO A SLOPE,
ALBEIT TYPICALLY FOR SHORT DURATIONS, WILL
NEED TO CONSIDER THE STABILITY ASPECTS AND
TEMPORARY WORKS DESIGNS AND WORKING
METHODOLOGIES WILL NEED TO BE CONFIRMED TO
NETWORK' RAIL.

INSTALLATION GUIDANCE

FOR THE EMBEDDED TYPE OF WALLS THE METHOD
OF PILE INSTALLATION TO BE AGREED WITH
NETWORK RAIL (E.G. DRIVING OR AUGERING PILES
TO DEPTH).

ALL FILL MATERIAL IS TO BE PLACED AND
COMPACTED IN ACCORDANCE WITH THE
SPECIFICATION FOR HIGHWAY WORKS. THE TYPE OF
PLANT TO BE CONFIRMED PRIOR TO CONSTRUCTION
AND BE SUITABLE FOR THE TYPE OF FILL TO BE
COMPACTED.

DESIGN ASSUMPTIONS

CESS SUPPORT SOLUTIONS SHALL BE DESIGNED IN
ACCORDANCE WITH NR/L3/CIV/071 SUCH THAT:—
¢ THEY DO NOT REDUCE THE GLOBAL FACTOR OF
SAFETY ON EARTHWORK.

¢ THEY ACHIEVE THE REQUIRED INTERNAL FACTORS
OF SAFETY.

STANDARD DETAILS MAY NEED TO BE ALTERED ON A
SITE SPECIFIC BASIS TO ACCOMMODATE EXISTING
STRUCTURE LOCATED IN THE CESS E.G. OHLE
STANCHIONS, S & T CABINETS. REQUIRED
AMENDMENTS ARE TO INCLUDED BY THE DESIGNER
WITHIN THE PROJECT SPECIFIC FORM A / FORM B.

THE ALLOWANCE FOR ANY UNPLANNED EXCAVATIONS
SHALL BE IN ACCORDANCE WITH NR/L3/CN/071.

IT IS ASSUMED THAT THE CESS SUPPORT
STRUCTURE IS LOCATED OUTSIDE THE INFLUENCE
ZONE OF RAILWAY LOADING. DESIGNERS SHALL
CONSIDER A NOMINAL 10 KN/m? (PLUS HANDRAIL
LOADING) UNLESS NOTIFIED OTHERWISE.
ADDITIONAL LIVE LOAD EFFECTS OF NOSING AND
CENTRIFUGAL FORCES TO BE CONSIDERED WHERE
NECESSARY.

CESS SUPPORT STRUCTURES ARE TO BE
FREE—DRAINING.

THE MINIMUM DESIGN LIFE OF THE VARIOUS ITEMS
ARE AS FOLLOWS:—

« PILES - 120yrs

+ STEELWORK — 120yrs

+ GABIONS - 60yrs

+ SOIL ANCHORS (NALS) - 60yrs

+ PRECAST CONCRETE PLANKS — 120yrs

o TIMBER PLANKS — 30yrs

THESE ARE TO BE CONFIRMED BY THE DESIGNER IN
THE PROJECT SPECIFIC FORM A.

THE DESIGNER OF A SCHEME SHALL BE
RESPONSIBLE FOR SPECIFYING THE REQUIRED PILE
DEPTH AND SPACING OR THE GABION
WALL/FOUNDATION ARRANGEMENT, AND THE
REQUIREMENT FOR SOIL ANCHOR (NAIL) SUPPORT.
CONSIDERATION OF OFF—THE—SHELF MANUFACTURED
PREFABRICATED ITEMS (SUCH AS PRECAST PLANKS)
WHEN SLECTING PILE SPACING.
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THIS DRAWING TO BE READ IN CONJUNCTION WITH
THE RELEVANT CESS SUPPORT STRUCTURE DETAIL
DRAWINGS NR/CIV/SD/261 TO 267.

GENERAL

ALL DIMENSIONS ARE IN MILLIMETRES UNLESS
OTHERWISE SPECIFIED.

ALL DETAILS ON THESE DRAWINGS ARE SUBJECT TO
CONFIRMATION BY DETAILED SITE SPECIFIC DESIGN
FOLLOWING A COMPREHENSIVE GROUND
INVESTIGATION AND TOPOGRAPHICAL SURVEY. DEPTH
AND COVERAGE OF GROUND INVESTIGATION TO BE
SUITABLE FOR THE CESS SUPPORT TYPE, LENGTH
AND SITUATION.

THE DESIGNER SHALL ASSESS WHETHER THE
PARTICULAR SITE HAS SLOPE INSTABILITY. THE
TYPICAL CESS SUPPORT STRUCTURES SHOWN ON
THESE DRAWINGS HAVE NOT BEEN DESIGNED TO
REMEDIATE EXISTING SLOPE FAILURES, HOWEVER
SOME DETAILS MAY BE UTILISED FOR SUCH A
PURPOSE — SUBJECT TO A GLOBAL AND INTERNAL
STABILITY CHECK. SUCH REQUIREMENTS SHALL BE
DEFINED IN A PROJECT SPECIFIC FORM A.

DESIGNER TO UNDERTAKE THE NECESSARY DESIGN
/ CHECK TO ENSURE INTERNAL AND GLOBAL
STABILITY OF THE CESS SUPPORT STRUCTURES IN
ACCORDANCE WITH THE RELEVANT EUROCODE. THE
EXAMPLES SHOWN ON DRAWINGS NR/CIV/SD/261
TO 267 ARE FOR GUIDANCE ONLY.

ANY ASSOCIATED SLOPE REGRADING AND BENCHING
SHALL REFERENCE THE SLOPE REGRADE STANDARD
DETAILS DRAWINGS NR/CIV/SD/230 AND /231.

STANDARD DETAILS TO BE USED IN ACCORDANCE
WITH NR/L3/CIV/151 'TECHNICAL APPROVAL OF
STANDARD DESIGNS AND DETAILS FOR CIVIL
ENGINEERING WORKS'.

ALL WORKS TO BE COMPLETED IN ACCORDANCE
WITH THE REQUIREMENTS OF NETWORK RAIL
COMPANY PROCEDURES NR/L2/AMG/1030: WORKING
SAFELY IN THE VICINITY OF BURIED SERVICES.

GUIDANCE FROM NETWORK RAIL EARTHWORKS
ENGINEER MUST BE SOUGHT FOR ANY PROPOSED
CONSTRUCTIONS OR ALTERATION TO A SLOPE
WHERE SIGNIFICANT DEFECTS OR MONITORING
INSTRUMENTATION ARE PRESENT.

REQUIREMENTS OF NR/PRC/MPI/CI0058 TO BE
ADHERED TO.

DESIGN TO BE IN ACCORDANCE WITH NETWORK RAIL
COMPANY STANDARD NR/L3/CIV/071: GEOTECHNICAL
DESIGN.

THE TABLE ON THIS DRAWING CAN BE USED AS A
GUIDE IN SELECTING A PARTICULAR DETAL FOR
CESS SUPPORT (REFERENCING THE DETAILS ON THE
DRAWINGS NR/CIV/SD/261 TO 267).

REFERENCE TO BE MADE WHERE APPROPRIATE TO
THE FOLLOWING STANDARD DETAIL DRAWINGS:

¢ SOIL NAILS NR/CIV/SD/280 SERIES.

«  DRAINAGE NR/CIV/SD/320 & 350 SERIES.

*  ECOLOGICAL DETAILS NR/CIV/SD/240 SERIES.
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