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GOULBURN-MURRAY WATER TECHNICAL STANDARD

PART1 GENERAL
1.01 INTRODUCTION
A. PURPOSE

a) The proposed work under this Technical Standard consists of the construction
of retaining walls on the Corporation’s public foreshore land by others.

b) This Technical Standard is not intended for use in Corporation Contract
documents.

c) This Technical Standard provides a guide to Proponents for construction of
retaining walls to a standard acceptable to the Corporation. Every application
will be assessed on its merit for the particular site.

d) The Corporation’s general preference is to avoid construction of new private
infrastructure on public foreshore land. Potential Proponents should contact the
Corporation to discuss proposals prior to commencement of any significant
design work.

B. GENERAL

a) Undertake the works in accordance with relevant Legislation, Australian
Standards, Codes of Practice, Corporation requirements and this Technical
Standard.

b) There shall be no deviation from the requirements of this Technical Standard
unless prior written approval has been obtained from the Corporation.

C. EXCLUSIONS
Nil.

1.02 REFERENCES

A.  The publications listed below form a part of this Technical Standard to the extent
referenced.

B. The publications are referred to in the text by basic designation only. Where no date
is given for referenced standards, the latest edition available shall be used.

C. AUSTRALIAN STANDARDS

@)
(b)
(©)
(d)
(e)
()

AS 4678 - Earth retaining structures.

AS 1289 - Methods of testing soil for engineering purposes.
AS 1726 - Geotechnical site investigations.

AS 2758.0 - Aggregates and rock for engineering purposes.
AS 4997 - Guidelines for the design of maritime structures.

AS 1170.0 - Structural design actions, general principles.
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1.03

() AS 1657 - Fixed platforms, walkways, stairways and ladders, design,
construction and installation.

(h) AS 2156.1 - Walking tracks, classification and signage.

(i) AS 2416 - Water safety signage.

LEGISLATION

a) Occupational Health and Safety Act 2004.
b) Occupational Health and Safety Regulations 2007.

c) EPA Publication No. 1896 “Working within or adjacent to waterways”

GOULBURN-MURRAY WATER TECHNICAL STANDARDS

a) TS 3542 37.10 Placement of Rock Beaching under Clear Span Bridges

b) TS 3542 37.15 - Supply of rock products for rock armouring, rock beaching and
rock spalls.

c) TS 3580 05.5 Erosion Protection of Reservoirs at Full Supply Level

DEFINITIONS

Goulburn-Murray Water is referred to as the Corporation in this Technical Standard.

PART 2 DESIGN

2.01

DESIGN STANDARDS

Retaining walls that are proposed to be constructed on Corporation waterways shall
be designed and constructed to the following performance standards:

a) Design Life

i.  Design life is the period of time for which a structure or an element of the
structure remains fit for use for its intended purpose with appropriate
maintenance.

ii. The Designer, in consultation with the Proponent, shall determine an
appropriate maintenance regime consistent with the adopted design and
materials that will achieve the design life. Particular care should be taken
when considering design life and maintenance regimes for inaccessible
elements of the wall. Such elements should have a design life (with no
maintenance) equal to the design life of the wall.

A1022372
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GOULBURN-MURRAY WATER TECHNICAL STANDARD

ii. Atthe end of its design life, the wall should have adequate strength to resist
ultimate loads and be serviceable, but may have reached a stage where
further deterioration will result in inadequate structural capacity.

iv. Retaining walls shall be designed, constructed and maintained for a
minimum design life of 60 years.

b) Minimise Public Risk

i.  Allareas must be accessible to the public and to the Corporation.

ii. The Proponent, Designer and Constructor shall consider the public and
operational risk posed by the wall during its design, construction, use and
maintenance and demonstrate that risks have been minimised.

ii. In cases of high public risk, a detailed engineering design of the wall is
required.

c) Standards and Legislation

I.  Retaining walls shall be designed and constructed to AS 4678 and other
relevant current Australian Standards and Legislation as listed in Sec 1.02.

PART 3 PRODUCTS
3.01 RETAINING WALL CONSTRUCTION MATERIALS

A. Retaining walls may be constructed in concrete, timber, rock, gabions or sheet piles
and shall be aesthetically and professionally completed. Minimalist unobtrusive
infrastructure is preferred with a small footprint and negligible impact on the
environment.

B. Some examples are illustrated below:

Photo 1 - Timber construction Photo 2 - Concrete construction

A1022372 TS 3542 53.05 - RETAINING WALLS ON WATERWAY BANKS
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PART 4 RISK ASSESSMENT AND CLASSIFICATION OF STRUCTURE

4.01 AS 4678 RISK ASSESSMENT

A.  The Proponent shall assess the risk of the structure and classify the structure
according to Table 4.01A:

Table 4.01A from Table 1.1 - AS 4678: STRUCTURE CLASSIFICATION

CLASSIFICATION ‘ EXAMPLES OF STRUCTURES TYPICAL HEIGHT
C Where failure would result in significant damage >1.5m
or risk to life
B Where failure would result in moderate damage >1.5m

and loss of services

A Where failure would result in minimal damage <15m
and loss of access

Notes:

Classification B includes structures not covered by Classifications A or C.

2. Structures where failure would result in minimal damage and loss of access where

the wall height (H) is greater than 1.5 m are deemed to be Classification B
structures.

4.02 AS 4678 FLOW CHART

A. The flow chart in Figure 4.02 is based on Appendix A, AS 4678 in order to help
Proponents to classify their structure.

Walls Support P ) Rarely accessed by people
Structures Gi=gif | el HEjghE: Jj—==tiinel ‘PubicACCEs On Private Property
v |—>1 .5m Regular public access

l

Walls support Failure will result in
structures required Failure will result in likely very great economic or 5 5
3 —¥No——> : — —» : ——~No—{ Classification =B
for post disaster loss of life No environmental
recovery consequences

Yes

Yes

Figure 4.02A - Risk Assessment flow chart for classification of structures based on
Appendix A of AS 4678
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4.03 ASSESSMENT BY GOULBURN-MURRAY WATER AND INFORMATION TO BE
PROVIDED

A.  ASSESSMENT

a) The Corporation will assess applications according to the structure classification
identified in Part 4:

i. Classification A Structures

D The Proponent shall submit a design which will be assessed by a
Corporation assessor and be in accordance with the Standard
Drawings in Annexure 2.

D Non-standard arrangements will be considered to be Classification B
structures.

ii. Classification B Structures

D The Proponent shall submit a design that has been certified by an
Engineer registered as a Building Practitioner of Victoria. The design
will be assessed by a Corporation assessor.

iii. Classification C Structures

D The Proponent shall submit a design that has been certified by an
engineer registered as a Building Practitioner of Victoria. The design
will be assessed by a Corporation assessor and by a third party
Structural Engineer.

B. INFORMATION TO BE PROVIDED TO THE CORPORATION

a) In applying to construct a retaining wall on a Corporation foreshore, the
Proponent shall include the following:

i. Photo of site and site plan, including topographical and water depth
contours (to mAHD), existing structures and features;

ii. Design of wall, including the type and height of the proposed retaining wall;

ii. Required geotechnical investigations and report, which are wall
classification dependent;

iv. Crown Allotment number or copy of title;
v. Use and purpose of the wall;
vi. Construction methodology;

vii. Risk assessment in accordance with ISO 31000, which may be audited.

A1022372 TS 35 42 53.05 - RETAINING WALLS ON WATERWAY BANKS
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PART 5 DESIGN

5.01

A.

5.02

5.03

5.04

5.06

PURPOSE

The Designer shall consider the purpose of the retaining wall as part of the
protection of the lake edge as well as its use for land and water access and
activities.

LOCATION OF THE RETAINING WALL

The Designer shall consider public and vehicular access to the wall, site conditions,
constructability and the likely loading conditions on the wall.

LOADING ON THE RETAINING WALL

The Designer shall consider the use and location of the wall to determine the worst
likely loading cases. The Designer shall refer to AS 1170 and AS 4678 for loading
design.

RISK

The Designer shall mitigate the risk and consequence of failure of the retaining wall.
The risk of failure shall determine the level of design required.

The Designer shall consider the access of the public and Corporation staff to the
retaining wall and include fall protection in accordance with AS 1657 if required.

One safe form of personnel access to the water is also to be provided. Ladders or
steps with hand rails may be considered.

Appropriate signage shall be installed in accordance with AS 2156.1.
TOPOGRAPHY

The Designer shall consider the surrounding topography as the slope above and
below the wall may influence the likelihood of failure.

The topography will determine the height of the wall.

GEOTECHNICAL INVESTIGATIONS

Detailed site specific geotechnical investigations shall be carried out in accordance
with Table 2.1 in AS 4678 for each structure classification, to determine the following

design parameters:

a) Classification A Structures

i. Substrata type.
ii. Effect of drainage discharge onto surrounding site.

ii. Nature of retained material.

A1022372
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b) Classification B Structures

i.  All required investigations for Classification A structures.
ii. Foundation and embankment strength parameters.

iii.  Existing ground water levels and seepage.

iv. Effect of excavations and filling.

v. Location of existing or proposed adjacent structures.

c) Classification C Structures

i.  All required investigations for Classification B structures.
ii. Effect of modified water table on surrounding site.

iii. Global stability.

iv. Impact of structure ‘zone of influence’.

v. Ground movement.

5.07 GEOTECHNICAL TESTING

A.  Geotechnical testing shall be in accordance with Section 2.2 of AS 4678 and with the
testing procedures of AS 1298.

5.08 SOIL PARAMETERS REQUIRED FOR DESIGN

A.  Geotechnical investigations shall be used to determine the internal friction angle (®)
and cohesion factor (c).

5.09 FLOOD LEVELS, FREEBOARD AND FETCH

A.  Designer shall consider normal operating level, high water level, 1 in 100 year flood
level and height of the wall to determine risk and likelihood of inundation.

B. If inundation is likely, the wall shall be designed to withstand inundation and
submergence and an appropriate drainage system shall be provided. The Designer
shall consider the impact of piping or material loss from within the structure, the
structure backfill or the foundations.

C. The Designer shall consider draw down effects, differential and residual water levels
and lag and the loss of backfill through the wall.

D. The Designer shall consider the wave fetch and determine an appropriate amount of
freeboard on the wall, which should be a minimum of 300 mm above the high water
level. However, it is recognised that this may be limited by the topography at the
location and the requirement to minimise fall hazards, particularly when the storage
is drawn down from time to time.

E. The Designer shall consider the impact of waves on the wall structure.

A1022372 TS 3542 53.05 - RETAINING WALLS ON WATERWAY BANKS
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5.10

5.11

5.12

5.13

SCOUR PROTECTION

The Designer shall consider and include provision for scour and erosion in front of
the structure, which will include the analysis of the geomorphology of the area, the
water current at the location and the proposed use of the wall.

REDUNDANCY

Consideration should be given in the design of the wall and its elements to allow for
redundancies to prevent failure of the structure in the event of the loss of a critical
element.

ENVIRONMENTAL CONSIDERATIONS

Design and construction of retaining wall shall consider environmental values at the
location and mitigate against any damage to vegetation or aquatic habitat. Walls
which unacceptably impact environmental values will not be approved.

MAINTENANCE

The Designer shall design the retaining wall to require minimum maintenance over
its entire life.

The Designer must consider the following in the design of the retaining wall:

a) Access to the various elements for maintenance / repair work;

b) The ability to remove or contain waste materials during repairs;

c) The ability to undertake repair work in situ to achieve the required standard;
d) The future availability of replacement members or elements;

e) The future availability of skilled tradespersons to undertake the maintenance /
repairs over the design life.

During the design life of the wall, maintenance will need to be undertaken to ensure
that the design life is achieved. Such maintenance activities would include:

a) Regular inspections;

b) Timely repairs;

c) Timely renewal of protection systems;

d) Timely replacement of worn-out components;

e) Keeping records of inspections carried out and maintenance performed.

For continued licensing, the retaining wall must be well maintained and be in a

satisfactory condition. It must be inspected and certified as being fit for use, every
five years, by a Certified Engineer registered as a Building Practitioner of Victoria.

A1022372
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5.14

A.

SAFETY

The Designer shall design a retaining wall that is practical and safe to construct, use,
maintain and dispose of over its entire life.

PART 6 EXECUTION

6.01

6.02

6.03

SATURATED AND INUNDATED GROUND CONDITIONS

The retaining wall will likely be constructed within the waterway and be subject to
saturated and inundated ground conditions, which will affect the method of
construction. No cutting into the existing bank will be permitted.

The construction methodology provided with the application shall provide details on
how the retaining wall is to be constructed and how it will mitigate against any
negative impacts on the waterway. It should also consider the prevailing water
levels. The Constructor will also be required to consult with the Corporation in regard
to the timing of the construction works.

COMPACTION

The Constructor will demonstrate that fill is compacted to the required level of
compaction.

Soil compaction and density tests shall be conducted for all Type B and C retaining
walls in accordance with AS 1289.5. The Proponent shall be responsible for making
good any subsidence.

ROCK BEACHING

Rock beaching shall be installed in accordance with the following Corporation
Technical Standards:

a) TS 3542 37.10 Placement of Rock Beaching under Clear Span Bridges

b) TS 3542 37.15 - Supply of rock products for rock armouring, rock beaching and
rock spalls.

c) TS 35 80 05.5 Erosion Protection of Reservoirs at Full Supply Level

PART 7 OHS CONSIDERATIONS

7.01

OCCUPATIONAL HEALTH AND SAFETY

The Constructor shall comply with the following safety standards and legislation, as
updated and amended from time to time:

a) 1SO 31000 - Risk Management.

b) Occupation Health and Safety Act 2004 and OHS Regulations (2007).

A1022372
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PART 8 ENVIRONMENTAL CONSIDERATIONS
8.01 ENVIRONMENTAL IMPACT

A.  The Constructor shall comply with the following environmental requirements, as
updated and amended from time to time:

D EPA Publication No. 1896 “Working within or adjacent to waterways”

B. The Proponent shall assess the environmental risks associated with the proposed
retaining wall in accordance with 1ISO 31000.
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ANNEXURE 1 - DRAWINGS

A1022372 TS 35 42 53.05 - RETAINING WALLS ON WATERWAY BANKS

11



GOULBURN-MURRAY WATER

TECHNICAL STANDARD

GEMERAL WARKS

EETAIMING WALL

FOURDATIONS CONTD

G THESE DR&WHGS SHALL EE READ 1 COMMMCTION WITH GHW TEHMCAL FET&KIG wALLS HeVE EEEY DESKSED T RETAlM & FREE [RAIMI4G, WELL FI0 WHLESS FFROVED BY THE FiSE EXCAYATHORS HEAR FOOTINGS SHALL “0T G0 BELOW THE
ST24DeRD TS 35 47 53.05 CoMFACTED EBACKALL WITH & SLOFE hoT EXCEELNG 10° FRirs HORIFonTAL CRITICAL LIKE &5 SHOWH BELis,
THESE RETAMING WALL DETALS ARE GENERIC OMLY AND ARE APFLICABLE To FEFER DIAGF4H5). FOR DESIGH FURFTSES THE FOLLDWING SOL FROFERTES FoaTlag Exay 2Tl
THE S0IL COMDITIGHS IW MOTE W1 THESE DESKIN DRAWINGS SHOLLD BE HiVE EEEN USED-
ERTIFIED BY A QUALFED EMGHEER T ENSURE THE GROUKD AKD LOADKG
CONDITIONS ARE SUITABLE FOR EACH INDIVIDUAL SITE. EACKFLL DENSITY = 1800 Kg/m
BACKFLL FRICTION AHGLE = 5 7 | E=CFFILLET" TREMCH OF
G URLESS NOTED OTHERWISE. ALL DIMEMSIHS ARE [N HLLIMETRES. BCKFLL CoMESIon = [ kFa HTHER ExC2yaThi
@5 THESE DEWIGS SHALL hoT BE ISED Fof FINAL SET GlIT FoR THE FROJECT 2D THE WHCH CORRESPURD To STRF S2hDY CLAYS MEONIM LENSE CLAEY SZHIE T
FROPOSENT SH2LL CHEG: 0F 0BTl &LL DIMENSI0NE RELEY &nT To SETTING ol oF ARD SANDW SILT MATERIALS. FARTIAL LoaD AhDo4aTERLAL UNCERTAINTS
THE SITE WoRKS &ND THE FROVISION OF ALy TEYFURART ERACING. INCLUDANG FACTORS HAVE BEEM AFFLIED M S0IFDAME WITH 454676 CEMIAL LIME
BESIGH, 4 ACCORDEYCE WITH THE SFECIRCATIN, W2 TREAT EARTH FACE WITH EITUHINONS PAINT 240 FROVIDE | LAVER OF 0 imm
WaTERFROOF MEMERHE LOMCRETE
A ETTIE P i BTUE AL e S W3 FROVIDE & 9IMm 206 DRAIN 8T B&SE 0F WALL <MD CONSECT T LEGAL FOgNT
o ..EE'. IE[-"Er.r [::I;Eu- -.':“THE Tll;li'lrlll-:F-ll.'Er ;TFr :r F_-L. -EETETEIFG .irlrlfli.s-lq..EE iF DAZCHARGE SNRRCUND 437 [FA[ WITH ALTER S0CK (GEOTESTILE 0 25H! 1 ALL WORKHARSHIE A4 HATERISLS SHALL BE M ACCORDARCE WITH &5 3470,
L D LEVELS SHOW 14 THE STEUCTURSL DR Wi e SHeLL EF CHECKED E1 THE .T“.FE;FTI-.LE I7E FETAI4InG| 20D AT LEAST 300nm oF GRAVEL oF CRUSHED ke e o6 T
i) I i HHEL ol C 1k, A M A A WEDR =0 AP [ nH
FROFOMENT B EFORE (0 TRUCT IR COHHENCES, Wh FFEEIEE3 [T FREE DIF 215005 @ ahULEE BACEFILL FOR FULL HEKGHT To Bick FEALIREHENTS 0OF THE FioLLerwIhG STanDarDs UNLESS MOTED OTHER: I'E.-I
- L] .
L THESE EM@HEERINE DR & wIMGS HAVE EEEN PRER SRED FROM IFORHATIN STATED o) V5. BACFFILL wITH FATERIAL FROM SITE COMFACTED P LATERS 40 SOFE THEM A53600___ COMCRETE STRUCTURE
THE DF&lhis. &5 THIS WPk eaThin a i BE SUBJECT To CHabiE PRIOE To oF S DEEF. ELCRFILL SHALLD AOT EE ELACED EEHIND THE W ALL LETL. &T #5416 TEEL FBNFURLDH 5 B2 FOf: COCRETE
DHRFG QoS TRICTION THE FROPORENT 15 TO INFORK GHY WHERE DISCRERAHCIE LESST TEN Davs AFTER FOLFING FooTINGs. FREFERSELE EACKALL 15 COARSE T
nCak. FEAED SOL WITHOUT &4 ADMISTURE OF ARE SOl FARTICLES SUCH &5 VER a% 7164 COCFETE AGEFESATE
G : cE - : ) PER“ESELE CLESY S&4D 0R GR&VELS SR oow
at FF_I'F _T_" THE I_"” .E"E F'II.“F “"'F!_ -":E = TF__"T'I'IF I 1o ['E'TIF.' sLL e, SEAL BAKFILL wITH & CovFACTED LAYER oF MaTERIAL WITH Low (3 COKCFETE SHALL EE SUFFLED © & FERFOR*A4CE B&515 AMD HAVE THE FOLLOWING
E¥l TI_-J_ EFVICE . AN paregE T EXIETING SERYEES T EE FECTREDR T THE FEF“ESEILITY <40 FEOVIDE &M OFEY [R&IM AT SURFACE F FAYHG OF SIHILAR CHARACTERETES
FROFINENT 5 EXFERSE. } TR
I5 tuT T BE (o STRICTED ELE-ENT < TREMETH EFETEIEE B
w7 @oBAL SLF FALURE 15 WoT ConSDERED Ak 155UE WHEN THE Soll STRENGTH ! a ol
G7 DR IG ConsTRUCTION THE STRUCTURE SHALL BE MAIRTAIED 1 & SAFE 4B STEELE CREASES WITH DEFTH. COMSULT &H ENGMEER F THIS 15 HOT THE CA5E ke & -ILE Fl?F ‘GI’FEE'"I"TE mm
CORDM0N <50 b0 FART SH=LL EE OVERSTRESSED, TEMFOR~FY EF 0N SHALL EE “OFT LAYER OF CL&¥ 15 BELOW THE wall &HD FulkDaTHws Lk
FRUYDED E¥ THE FROPINERT &5 REOURED T KEEP THE WURKS &HD EXCay ATION LEEFER* 44 T
TiELE AT aLL TIHES. FAUNDATIONS pp—— o =
G THE STRUCTURAL CoMPOMERTS DETAILED 0% THESE DR &wlhas HavE BEEH DESIGHED FI THE FEWET EOTECHAICAL EGINEER FSE) SHALL EE FRESERT FOR ALL EXCAYATIN o 'F:;EFEEFE_ T' [1'_EE’F'I5_'L IEFHL[: E'f_: -F;F;':.'.Fg;' m: cEF[ﬂ:"I_EI.Ell.'i_['EE';'EF"F':.'ITF”:'r'I'I'
I ACOOFDAME WITH THE FELEVART AUSTRALlAh STAMDRRDS 26D LOCAL Fuk EUILLH a3 FULNDATI, <ol TESTS MUST BE CARRIED ol 400 THE FOLKDA T THE PLACEVENT OF A4+ CoMCRETE, 4L (HLOEIGE “HaLL T BE USED Iy 21 1
SUTHORITY OEIH2HCES Rk THE FLLOSING LOZMNGS: MATERIAL =HALL BE 2PFFouED By THE PEE EEFORE PLACIG ELINDIG &u[vof JErET ME AT R TR, AL - e
PEV R CEVE TS FLY45H SHALL 50T T BE WSED &5 & CEYENT REFLACESENT EUT “&¥ EE ADDED FOR
LIVE LE&D5 : SURCHAEGE S kF3 : o #ORESEILTY T 2 <axplH 255 0F CEHENT COMTENT.
F AL FOOTING EXCAVATIONS SHALL EE HAINTAMED FREE oF WATEF BY FROVISIN OF {5 THE FNISHED: COMCAETE SHELL BE & DEWSE HOMOGENEOUS HASS. COMPLETELY FLLING
O O CORMERENENT OF R, o e sHaLL BF AFPROVED B PRI P i BEah e6E T SUITSELE COLLECTRN SHES Pk FEAUVAL £ THE FCRHWORK THORDUGHLY EYEELOING THE FEINFURCEMENT A0 FREE OF STONE
Ti COHHERCEMENT oF Wekk, A3 R HARUAL MBS POCKETS.
o _ - _ N _ F& AL FOOTING EXCAVATIONG SHALL BE INSFECTED & SFFROVED BY PGE 50 45 To 6 AL FuR“ED ExPosED EDGES 2nb PE-ENTRANT CoRMER: SHALL BE CHAMFERED oF
G TLLD n7rTFE;-I_TL “—# rL;-F_f ;j- =[l!I_FF[-IH-_I_-LDEEITIH- ;;_-E--:E--L tE mg ITEI_FELIEI--;-; E4SURE DESIGY 255UMFTHING 2RE “ET. FILLETED ‘Smm FOR CH=MFERS, FLLETS ETC, FEFER To DET&ILS, M2INTAI MMM
THE FELEY 24T BULLIG SUTHIRITIES, o ' Fi FoURDHG #2TERIAL o4 SITE SHALL HaVE skl CHARACTERIETIE 4% LISTED B BLow COVER TORENFURCEHENT =T THESE LUCATH
MATERIALE:  C/CHOEMOSC €7 b0 PENETEATIONS CHASES OF TEFFORARY AXTURES ARE FERITTED I THE CONCRETE
i ‘ HEHBERS WITHoal 4| A 45 E*GIHEER.
REINFORCEMENT ol o L ACHFILL AN 1ShUn’ FOR NATURAL S0 EHEEES WITHOLIT FEIGE PFEOVAL oF THEVEETIFr14G EAGHEE
N _ . DR 2INED- PHI=FADEGREES MM, 4D C= & WHEM DRILLIG WO EXISTHG STEUCTURES. USE HEMMER DEILLS OKLY, D HOT USE
R1 REWFCRLEMENT SHOWN O THE DRAMINGE IS REFRESENTED LISCRANMATIALLY AHD UABRAINED,  PHIE 30D SUait 2 HI, 420D COFE DRILLS. EXCEFT WHERE SFEQFICALLY SOTEL [0 BOT CUT 0F [1+1AGE
ST HEESS SFILT SHOWH |4 TRUE FROUECTRIN, FaH: il ExI5TIG REIMFORCEMENT UNLESS hoTED,
F: E&R LAP LErTHS SHALL EE SUFFRIENT To DEVELGP THE FILL STREMGTH uF THE F& EEHEL&TION OF &Ky IMDENTIAED S0FT A40V0F ORGAHIC “ATERIAL, WF HAED LAYEF 18 CHEMKAL LhCHGRS FaR Flligh To CoelCRETE SHALL EE HLTI CHEMGET ZbiHORL oF
FEINFORCEMERT. E&F LAFS 1M HILLUFETEES ~FE T0 EE ~5 SHOWH EALYW (AFFLKAELE “HiLL BE FERFORHED UNGER THE SUFERVIENS OF THE 2TTEMGING FISE & AFFEOVED AFFFOVED SIMLAF,
Fof 37MPa ConCRETE STRENGTH:- Ev THE FE.
. o ) 1 ZLL COMCRETE, INELUBING SLAES o GROLND & FOoTlhGs SHALL BE COMPACTED LISIG
. g - 155 Fi ALL RETAIMFG WALLS &HD TREWCHES SHALL BE TEHFORFILT FROFFED FRIOE To IEF 2 Tlixv| EalAF “ET.
i & 900 BLCHALLIG WITH PROFS EERG FETAMED UMTIL COMPLETION OF (LEING oF
{ R 300 FOF COMFRESSION LAF UFFORTIAG SLAES. ! 1 THE CoucRETE SHaLL EE TESTED Fok ConPULAE wITH SPEAFED < TRENETH & sLLME
i, T HECH2NKCEL SFLICE Fof: TESS Kk L2F . e EAE D e Ik ACCORDAKCE WITH 45565,
F7 BACKRLL WITHI & PlUH oF adonm oF THE B2iFaCE OF a7 FET=LING wall 013 FROFGHERT SUPFORET FRGFFING SHALL BE LEFT I FLACE Ta 4vol ovERSTRESEING THE
B3 ENNODLED E&RS SHaLL EBE TIED TOSETHER &T 50 Bk DIZHETER (ENTFES WITH 3 HALL EE & SFFROVED HOH-PLASTIC, FREE DR AIMNG GEAVEL HATERISL FREE oF 13 PROPONEH CRT FROPFING SHALL EE “FLACETo 2vol oWERETRESEING
AR R =y STRUCTURE BUE T C0n STRUCTION LOADIE IT 15 THE C0KTRACTOF S FESFOHSIEILT T To
WE2F= oF TIE WIRE. DELETEF kalls 2D adRa3&rIC HATTER LISLESS woTED aTHER wI:E oTHER ALL HATEFIZL . L Lo s .
_ - WAT BE HATERIAL &S EXCAVATED, CONPACTED T6 95% OF MAXINUM BRY DENSITT EVSURE THAT STRIFFING 20D BSOPROFFING COMFLES WITH THE REQUIFEVENTS oF
B4 REMRIRCECENT 57 HBOLS 1- TARCARE COMPACTION TEST A5 PER A51E86. 223810 - FORHWORE Fuk ConCRETE
F-  DEMOTES GRADE 75IF HOT ROLLED FLAIN BARS T0 A5 447 - . \ . . s -
Mo BETE: GhALE 1 HEGH ELD DEFCRMEDE AR To 2 4k Fi FGE T [VSFECT EATTERS A%D1 ADJUST SLOFES &5 YECESSARY [AIFING QohsTRUCTI! - HULHNERETE T EE FRLRED HEW SITE TEMIPER #TURE EXCEEL 35°C OF FALLS BELMY 51
) Tir ERSNRE ADEOLATE STAELITY 0F EATTERS. 6w WATER SHaLL BE ABOED To ComCRETE on SITE WITHOUT PRIGE 2PFROVAL 244
) - AHFLE SHALL H&VE wATER ADDED oLty T THE 2F0UNT ALLOWED ok THE SNFELY
Fa Folly[rg HS&TEFI:L FoRHIMG ELSE ZRE Tio EE CLELW 20D FREE oF 27 LodiE AT . i
MATERLAL Sir 25 To SCHEVE %ovbi ATED EE 2R G C2F AT GlEN o THE DR 2 uliis. DACKET 20D SHALL BE TESTEL ~FTER THE ~LOITIEH UF THE 1w TEF.
COPYRIGHT [y K AT " :
‘:.;1"-‘..1‘?1.”|:Fi~=\; COULBURN MURRAY WATER
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GOULBURN-MURRAY WATER

TECHNICAL STANDARD

EORED PIER TIMBEE i w OEE

BF! EORED FERS SHALL BE DESIGHED AN CORSTRUCTED [N &COORDANE WITH &5 7159, T1 AL TIMEEF WOREM2NSHF SHALL BE P ACCORDENCE TO 457121, _LLrE””' ISHE SHR TATERIELS SHELL BE 11 ACLORDARCE WITH 25 4100 &rt

EF2 2Ll l:l.l'-EFEI'E -HaLL HavE & 24 DAY CHARACTERETIC STREMGTH It72 OF 22 Hba T+ &l TIMEER tHalL EE “E2iorEl &USTEALIAL HaRDwooDh si0 tHaLL T

ITH & SLUF OF &0nin. COLFORH T FEQURESENTS OF 451047, WHLESS SHWH OTHERWISE ALL S TEEL COMFOHERTS SHALL EBE 14 AC0RDA5CE

. a1 r WITH 2536791 GF.&DE 300,
EF3 ALLMKCRETE WioRK SHALL COMFLY WITH &5 3605, REFER HOTE C70,

® o N T : T3 oLl TIMEER SHALL HAVE & MlIMIN STRESS GRADE oF F22,
EF THE FROFOLENT |5 FE=FOMSIELE FOF FROFEELY =ETTING OUT THE FIEF LOCATINE, 3 ALLENLTS Tiv BE STREMGTH GRADE 46 T0&57117, TIGHTEVED UG & STANDARD

. . . . . T4 &LL TIMEEF SHLL EE 0OF THE FolLow 4G SFBIES: WREMEH Tor & 2406 THHT ConbiTlo, 2LL BalTE “HaLL EE oF SLkCH LEsGTH THaT
A [} [ “n A,
BFS THE FIEFS SHALL hoT DEVISTE FRnt THE VERTICAL BT SI0RE THAR T 1M 25, ~IFONEARK, FED (EUCALTETUS SIDEF O {LON =T LEZ=T OAE FULL THREAD |5 EXFOSE BEYORD THE BUT AFTER THE HUT H=
BFe THE “1&IFUH [FERSIONAL TOLERAME 1 241 DIRECTER IS 2 Dnn. -IRONERE, FED EROALLES VED IEUCALFTUS AERGSS EEE" TIGHTEED.
-IFOMEARE, GREY (EUCALYPTLE P AMIQILATE

EF HEFE FIER* HzvE EEE :ETII“TII_F FLACED IMCoRRECTLY _T_HEFFIIIFII'-E'T !'ILLL _ 5 FE :E”':ILL|PT“IFF"FI e | &LL WELD TYFES TO EE CATEGOEY 5F, WELDS SHALL COMFORM T 4578 AHQ

EEc;liif“Ti IBLE EF '|'|-T “'I T %;ETDET:'F II'ET'EE'T A [D' ;j'TE_TFflr"f“';'T;_E WELDVG ELENTRODES Th £ V835, WELDIMG SHALL EE PERFORMED By 2%
I WORES O MANTAR Gt HTENT AHD NTESHITH 0 AL TR ; H A s 5 ExFERENCED GPERZTOR. THE INSPECTIN TESTING oF &Ll WELDYG HELL EE

TS &L TIMEER Tor BE USED SHALL BE CCA TREATED I ACoRDAYCE To 4506
FlABATR STSTER. THIS SHALL ILMLE, BUT LT BE LIMITEL Ton ToALAE He, I e CAFRIED 0T |4 SCCORDSCE WITH 2522710 AKD HOTES O THE DR & WG WELD
_ . TAFES FE DESIGHATED &5 FOLLINY S

- DESIGH CHECKS E'v Endl4EER | ity

_F'E_,:_. ||FfE|‘|'|=I||'_'|I':'|'_Ff||f||-;L BY ENGEHEER Tt EMD: 6F ALL TIWEERS SHalL EE GIVER & CoaT oF PETReLEUM JELLY, ©F CFW - ConTIMIGNS ALLET WELD

- DESIGH ARD CORSTRUCTION OF & DD AL ECRED FIERS &4D FILE CAF IF HECES S &R IMLAF AFFROVEDGRESSE, WITHIY 45 HOURS OF BEINS 5 &Wh &T THE FILL, e L PLETEFEER AT ENTT VELD

- INSFECTION &HDEERTIFICSTION 6F RECTIFKCZTKIN Wik S THE ERGIMEER 5 SEFVIES 1 L ESFUSED ED SR CLUING DRILL HOLES A90 TI-EER T0 TIMEER - o7 -
’ ) . AL EX GRAIN (HELUDENG aup T

PR THESE WORES SHALL BE FAID BT THE FROF ORENT, QVTACT SURFACES SHALL EE DOATED WiTH & HELY MIAT OF FROTI O § HOT DF G5LVARERG SHALL BE 1N ACCORDMNCE WITH FELEVANT AUSTRALIAK

EFé4 COMCFETE SHALL BE FLACED &5 Sont &5 FOSSlELE AFTER DRILLING AMD 2FTER TIMEER PROTECTIVE E¥ULEIo SFTER CUTTIHG DRILUAG. 2TARDARDS a51:4, A5E5Y A%anl, A58791 & A54792 REFARTING/REF2F UF
LPPRAVAL HAS BEEM GIVEY EV THE CERTIFVING ENGMEER . IF NMECESTARY D12 MAGED GALY AHIEED SURFACES [EG, SITE WELDG | T0 BE FAINTED WITH 1 CnaT
TEFFoRARY LIING =HaLL EE USED To HaluTaln THE SIDE: oF THE FIER LMTIL Té  ALL HOLES FoR JOIMTS SHALL EE TELLY EORED 24D &LL JOWTS CUT To F UF 2FFROVED JNC RICHF 2IKT.

COMCRETING SIURATELY D TKHTLY. HOLES SHALL EE 10 FER «ENT GREZTER |
o u f CATHODIC PEATECTION SHALL BE 1M5TALLED 14 SCCORDENCE WITH &5 2835
EFY THE FEF HULE® “HiLL BE FEFT FFEE OF WATER AT ALL TIMES, B EZILING OF DI ETER THEN THE EOLTS,
PUSFING WHEFE MECESSSF 1 PARTICULZFLY FEKOR To QOMFETIMG. O0MEETE 19 BOLTHOLE RECESSES [AFTER FINAL TIGHTEMNE OF BOLTS] SPLITS AMD SFFROFRISTE CoRRoslon RESIST 4T FITTIRGS 8D FIsTURES To BE USED,
HiLL ol EE PLACED 1 WATER. THE ToF oF THE HolE SH:LL EE FRGFEFL' FTTHILES | EL'EER “HALL EF FLLED o ITH P AECH HADRZELL TARE 1
COVERED TOFFEVENT SURFACE WATEFR O F&[MFALL FROM ENTERIN THE HOLE, FHIEE GELLE F En Il A LEAT.
BP0 FEAFER 54FETY FRECAUTIONS SHALL BE TAKEN T &VoAD [4IURT T0 FECFLE. THE -
WY ATTENRED HOLE SHALL BE C0VERED: f FENCED 0FF £T aLL TIHES. T &Ll BOLTS, WUTS &40 WaSHERS SHALL BE HUT CPRED Galvaslsel | PRECAST CONCRETE
SiCORDayCE wITH &% afan,

EF*! WHERE THE ARAL CWT-0FF LEVEL 15 2BOVE MATURAL GROLND LEVEL THE FIEF ' Pt &Ll FRECST COMCRETE IS T corFLY WITH THE COMCRETE oTES o4 THESE
MUET EE FORMED T0 THE CORRECT LEVEL B USING TEFORAE T LINERS, Ti EOLTS SHELL BE GRADE 465, waSHERS SHALL COMFORH To 2% 120, BOLTS DF & WG, &5 3R00 A0 A53E],

EF'2 COKCRETE I THE B2 5ES &40 SHAFTS SHALL BE FLAED ConTISGLELY UF To THE HaLL BE RETIGHTERED AT Slx rokTH: AFTER ConPLETION OF GORSTRUCT Ik, F? THE COMCEETE 4 THE SLEEFEES 15 To H&VE & HIMIMUM CHSRACTERISTIC
UNDERSIDE OF FILE CAF5, CONCFETE  SHALL MOT EE DRWFFED EUT SHALL EE o . ) ) . ) STRENGTH Fo = 4% HP s THE COMCRETE STRERGTH &T REHVAL FROM MOLLLE |5
FLACED LI5IMG & COMCRETE FURF 0F & FROPERLY CibSTRLETED CHUTE. T all f:"-THE-E' UF SUTS o EXFOSED SURFACES SHALL BE RECESSED BELUW TorBE & HIIMIE oF 7€ vFa.

CeEs WAL ETE L eI e T e e

4 N - hh H N - - = " i - " "

iF LINER SHiLL EE WITHDR&w% &HD THE COnCRETE vIERATED WITH 1MER Sl T e e e T e, e Fi  THE SLEEFERS H4VE EEER DESIGHEDFOR THE 14 FLAGE COMMTION (L. - LOZDS THE
TVFE VEF&TORS, FRACTICAELE THE EXISTING DET4ILs THEY SRE FEFLACIHG - FRECAST SLEEFER: AFE SUEJECTED' To AFTER EFECTION 0 S[TEl AhD THE

EF13 CinCRETE SHELL EE CoFFACTEL EY IMHMERZED WIEF & TUR Havlkg = FRERLIEYCY - FEOFOREST  FUST  MAKEE  HI o ASSESSHMERT &% T &MY EXTES

40T LE=S THaH Bont ER&TIoNS FEE MIMUTE FEINFORCEHENT, LIFTING ATTINGS, STROMGE 20005 ETC, THAT Ha7 BE FEGLIRED
To UM HE PROFOSED STRIFFING. LFTHG STACEMG  TREMSFORTATION
H&HELING SHD ERECTIOY HETHOOS, [T 15 THE RESFOSSIELITY OF THE FROFOKENT
To PROVIGE SUCH 2DMTIOMAL DETAILS &ML REISFORCEMERT 14 THE SLEEPER:
SUCH THAT COMCRETE  STRESSES THROUGHOUT HAKDLFG SHALL N C2USE
CF AINE
PE  ALL SHOF DE&WINGS SFE To BE <FFFOVED BV THE CEFTIFYI4G E4GHEER FRICF To
COMSTRUCTION COMMENCING, THE PEOFONENT SHALL BE RESFUNSELE FOR ALL
DHERGIHAL CHEJ: WD THE FAERICATED ELEVENT |5 SUITZELE Fof
oS TRUICTION,
F&  LFTING FIXINGS FE NOT SHOWH 0% THESE DESWINGS, THE FROFORENT SHALL
SPELY &40 FIT HOT DF G4l &HISED O OTHERWISE AF FROYED LIFTING FIAINGE
45 FEOUIEED. THEZE =HaLL TAKE THE FoRe oF C25T [N (2ELES oF FERRULES,
THEY “HALL FOT EE LOCATED 14 THE FAE  WHIKH |5 EXFOSED To VIEW 1M THE
Fl4AL akDITESY 280 ZFTER LISE “HaLL EE PRGTEICTED T 230d0 CoR R
Taluln. TEETS FRovInG sHCHORAGE C2F 20T+ oF LFTILG FERRULES ARE To EE
CONDUICTED.
COPYRIGHT . 5 "
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GOULBURN-MURRAY WATER

TECHNICAL STANDARD

RETAINING WALL SCHEDULE @ MAX 2400 CTRS NOTE:
HEKHT [0EPTH |EMBED DAMETER fOLUMN SZE CORACR COLUM FOUNDATION MATERIAL T0 EE
<700 000 00 &00 I.-\.|;| uLs 150 PFC SEAL BACKFILL WITH & COMPACTED —~T| |r_'_-|_. II||: . Ky |TH _ | ? E[I
N TR N R LATER OF “ATERISL WITH LOW LFE BEARING CAPACITY OF 150kFo
] 30 g PERMESEILITY AWD PROVIDE &1 OPEN LFT ADHESIN: 0 i
1500 | 100 | 1560 500 100 LS 150 PFC DRAIN AT SURFACE OR FROVIDE P2 YING. . H . il FIHE AU OF 0P FUR
1500 2000 1500 400 50 UL73 180 PFC BEORED FIER®
10 VEHICLE TRAFFIC S p—
THESE FETAIMING WALL DETALS ARE GERERIC 04LY AMD ARE APPLICAELE TO THE =0l FER~ITTED o Es
COMDITIONS I WOTE w1 ON SHEET 1 THESE DESIGN DR&wINGS SHOULD BE CERTIFIED B v LIS S _ - 3
F_I}#uE___LclﬂlElp DI-II:.'BIUEELF ':'TIIIEE URE THE GROUND  AhD LoADING CONDITIONS ARE SUITLELE L) SOCERHPTY - T EACKFILL WITH “ATERI2L FROM SITE 45 REGUIRED
' - CO“PACTED I LAYERS HO MGRE THAY “SImm DEEF.
§ BACKFILL SHOULD “0T BE PLACED BEHIND THE WALL
=1 -~ - UWTIL &T LE&=T TEW Davs 2FTER POURIMNG FOOT[MGS
P B _ _ BATTER FRONT FACE FREFERAELY BACKFILL wITH COZRSE GRAIMED SOIL
{7 _I.x{-f y ll / 5\[«::' Ll i T«{J WITHOUT SDMIXTURE OF FINE S0IL FARTICLES SUCH &
— B’I; 7 t p — p, 7 E ERvT PEFME&ELE CLE=* SanD OF GRavEL:
R, ~BF -~ -BP - COLUMNE BETOND
-] - z PROVIDE %00mm FREE DRAINNG GRAMULAR BACKFILL
I = FOR FULL HEWGHT TO B4CK FACE OF WALl
I
N | 503 5 SURROMMD GG DRAIN WITH FILTER SOCK (GEOTEXTILE 0.25MM
PL-‘&-IN N £ PAPTICLE SIZE RETAINNG) 24D MINMUM 300mm OF GR&VEL
SCALE 150 = TRUCTUR AL FRE-C&5 T ———o OF CRUSHED STONE
MAX SPACING = 2.4m = CONCRETE SLEEPERS PROVIDE ©0%0mm 4GG DR&IN AT BASE OF WaLL
- - AhD CORMECT To LEGQ2L FOINT OF DISCHARGE
I 7 [ |
. STEEL COLUMAS &5 POLYTHEYE MOISTURE MEMERAKE 0.2mm THICK! LAPRED
L FEF “CHEDULE el 4ND TAFFED 2T JMTS FLACE BELOW BOTTOM FANEL
' s E= EEHIMD EXTIRE B&Ck OF Wall 2D PLACE OVER BITUM[MOUS
=4 Pl
| | I ' A 'rT_IF-ﬂI WELD HIT—, FIERE CE¥ENT SHEET PACkING To
, . \ BACKFILL SIDE. PACE WITH R
T [ & (1 LPRELY EBITUMIMODS PAINT [ EOTH SIDES. ! ! i . \
= TO BASE 4MD SIDES OF BOTTO™ I I I"'.' HRINE GROUT IF APFLICAELE
% P COMCRETE SLEEPER PAMEL TO AID DAMP PROOFING o \
L1
- [
| | | l' | | a Il y W
Il | 7
o Pl e LI Tpre-cast concrerel (11 THICKVESS I (2 | = T
| | | | SLEEFERS &% FER | | . - ' | | - -
5| Z | :“LJ_E BED CoLUMn | : : | DETAL | :ll | ! T || | DETAIL "f'l-\'.
Zl g Lafi 1 wtoeees 22 LI LIyl MIM. 75 S SCALE 110 \ 503
£l 8 : - T5mm TYFICAL %0° CORNER DETAIL S
|5 I i I e e I i I I it I &, ] TVFICAL COMNCRETE
i 1l [ [ = - =
0F 15 7 H""'\-\-.. . | =
| ||| [EORED FIER | | L | z oL 212 BARS T . 2 LEEFER DETAIL
| I I Lt 4 SECTION /2y _———FIERE CEMENT SHEET
DIAMETER ‘d' ' = ————1omm CHAMFER <(alF 0 "\E'E_;j PLATE E0f —— PaCkInG To BACKFILL
LoG EACH EAD SIDE. Fack WITH Hom
_ — - o - o G Ex | L 2hE P
TYPICAL CONCRETE SLEEPER RETAINING WALL LUONCRETE ©LEEFER STEEL FOST WALL STICH WELD HIT [ HRINE GROUT IF
, — | (il —————  APFLICAELE
SCALE 150 FEMFORCEVENT £ MISS 00 - L ]
NOTE: OETAIL E4(H <IDE .
LADDERS AMD HARDRAILS WILL BE ASSESSED ACCORQDING TO THE RISE ASSESSMEMT CRITERIA & To A50s57 TYFICAL &NGLE CORMER DETAIL
CORYRIEHT 'L‘-‘“”‘l”ﬁ{ COULBURN MURRAY WATER
W a T - .
R = STANDARD RETAINING WALL
Colbamr =4y
AN . T T 3 T L r r ™ =
P 1 T3— Updrs A51014 A% 61 [T ] B 0 L O T e smascg W L% Hy KEE e \ _|-' i mUFsY BB MTE _--TH i & ,-:l- Ex J'_FEI' HLMEER sl wwsgr | SEEES
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GOULBURN-MURRAY WATER

TECHNICAL STANDARD

) ) 0" Max BATTER —
SEAL B2CEFILL wITH & CO+P2CTED
LAYER OF MATERIAL WITH LD — — —
[ - A - | ! L
e lER OF MATERIAL WITH LD O VEHICLE TRAFFIC RETAINING WALL SCHEDULE @ MAX 2400 CTRS
DR2IN AT =URFACE OF PROVIDE Paving FERMITTED J— HEIGHT |DEPTH |EMBED DIAMETER fOLUMM SIZE | CORMER COLUMN
e e | o b b o b O
T =700 1600 D00 &0 1 UG 150 PFC
a0l 1700 1030 L1 1 U0E 150 PFC
o BACKFILL WITH “ATERIZL FROM SITE 45 REOUIRED T =T NPT 600 100_UC’S 1ED FFC
s COMPACTED I LAVERS Hey MORE THAY “Simm DEEF. T T T §00 T UCs 150 PFC
i BACKFILL SHOULD 40T BE FLACED BEHIND THE WLl 500 | 2000 | a0 800 B0 U5 180 PFL
/ UNTILL AT LEAST TEN DATS AFTER POURING FOOTINGS
/ FFEFFEFAELT BACKEFILL wITH COZRSE GR2IMED =0IL
/ WITHOUT 2DMTURE OF FINE SOIL PARTICLES SUCH A5
. BATTER FRONT Falf—° f VERT PERMISELE CLEAN S&nD OF GRAVELS
=
e 1 ~—PFROVIDE 200mm FREE DE&IMING GRHULLE B2(EFILL
2 COLUM5 BETOND FOF FULL HEIGHT T0 BACK FACE OF WALL.
- SURROUND 4GG DRI wITH FILTER S0CK (GEOTEXTILE NOTE.
F AMD AT LEAST 300mm OF GRAVEL OF CRUSHED STOME. —ti
i PROVIDE GG DR&ln AT BASE OF waLL FotnDeTIon MATERISL T EE
" : : _._ £ 0 @elimm & 1 25F OF wWa " o - - ) LAl .
L TVEER F'LEEEEEE’ o 44D CORMECT T LEGAL POINT OF DISCHARGE .-—T' IFAL fIII: 3 .\IT_H A M EMD
B T POLYTHENE MOISTURE “EBRAE 10 Zmm THICK PAFE EEARING Lep LTy oF LUkPo
CA — POLATHENE MOISTURE “EVBRAYE (D 7mm Tt e B
" LAPPED AND TAPED 4T JOITS PUNING THE & SHAFT ADHESION DF 10kPa FOR
ENTIRE BACK OF Wall EORED FIERS.
ML
(]
EROSION PROTECTION
HEEDED TO LAKE BED I
ACCORDAREE WITH aH'w
) TZ3E4005 05
Mass (DNCRETE PIER
&
MOTE:
o FEFER TO THWFICAL CORMER DETLILS
2 (N SHEET 3 15030 FOR WALL
OIRECTION CHAMGES
-
STEEL FOST wWALL 24m CTRS
TOFICAL EMO wALL
TYPICAL SECTION Lol B0
SLALE 1:20 T
TIMBER SLEEPER
RETAINING WALL
FOFTRIGHT 'Ll‘”“l“ﬁj; COULEURN MURRAY WATER
L - STANDARD RETAINING WALL
Gl bamr =4y
(1] o Ay LT . T & T A m HUMAER el & 3 ET *
— — e _ T _— . W L Y FEE T : -LE.‘ Ly ~.-L\-TET:;.TH ir _ SR | A T T S T
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GOULBURN-MURRAY WATER TECHNICAL STANDARD
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