a

city council

MANUAL OF ENGINEERING STANDARDS

2014



TABLE OF CONTENTS

THE MANUAL 1
1. INTRODUGCTION. ..ottt ettt ettt b bbbttt b bttt b bbb b st et et et s s s e enas 1
2. AIMS & OUTCOMES ...ttt b bbbttt b bbbt n b et ebebes s st tne 2
3. DISCLAIMER .ttt sttt etk s bbbttt sttt ettt 2

GENERAL REQUIREMENTS 3
1. INTRODUGCTION. ..ottt ettt ettt s bbb bttt b ettt s ses bbb b b s st et et et s s s e nas 3
2. PROJECT MANAGER & PRINCIPAL CERTIFYING AUTHORITY .....oooiieiirieisieeiriee e eeeisievere s 3
3. DEFINITIONS ...ttt ettt stttk s ettt sttt eb e 3
4. DESIGN & CONSTRUCTION ....coiiiiiiiiicietetstsiisteeieietsisesese sttt tssssses st sesasasssese st se s s s ssssssssssssessssssenenens 4

AT PlANS ettt ettt ettt ettt ettt bt ettt ettt e bt e sttt e et et e e et 4
4.2, CONSLIUCTION c.eiiteteeieie ittt sttt st et et et st et e teebe st eteebeseetaebe st etaebessataebesaensebesaensebessensatesentens 4
5. INSURANCE 7 LEVY .ottt ettt sttt ettt s ettt s et et tes 5
6. WORKS ON PUBLIC LAND ..ottt ettt sttt sttt st st b s sennnaes 5
LT IR (o W o Lol AN o] o 017 OO R TR 5
(SO Yol o1 0)Y/=To I @(o g1 7= Tui o] 500 OO TR 5
6.3.  CommencemMENt OFf (IMINOI) WOTKS ....ooiiiiieeeeece sttt s s sttt sesesere st ere st eeseseseseres 6
G (o Y- o B[ =T TSSO 6
7. PUBLIC UTILITY SERVICES ..ottt sttt bttt st st sas s 6
700 EIECIMICAl POWET ..ottt b bbbttt st s e bbb b et et et et e s e s e e e rasnaes 6
S A= T= 187~ 1 1| = TP 7
7.3, ONEI AULNOMITIES. ... ettt ettt bbbttt s bbb b e 8
8. PUBLIC RESERVES ...ttt ettt sttt sttt bbbttt ettt er e bbb st et tes 8
8.1. Drainage & NATUIE RESEIVES .........ccviiiiiireeessee ettt b et es b b sa et ese b ene s 8
8.2, Parks & PlayiNg RESEIVES ..ottt sttt sttt b e 9
8.3, Plans Of MaNagEMENLE ..ottt st sttt bttt sttt et b 9
9. SUBDIVISION CERTIFICATE ..ottt sttt ss ettt ss et ettt es st aseseseens 10
2N I o @ = 1 T T o TP PP 10
L2 (o Y- o B o =T ] - SO P TSSO 10
10. BONDS FOR INCOMPLETE WORK ......cocitiiriritirireninisinint sttt ese et ssssssssssessssesesens 11
17, WORKS AS EXECUTED ..ottt ettt esete s ss sttt sttt s s sesssneeens 12
12, UNAPPROVED WORKS ...ttt sttt sttt ssas sttt st st e se bbb ss e s s assssneneens 12

ENVIRONMENT, VEGETATION, LANDSCAPING & HERITAGE 13
1. INTRODUGCTION.. ...ttt ettt ettt s et b e s sttt s st st st se bbb b es et et et et es e e e nenes 13
2.  DEVELOPER RESPONSIBILITIES.......ccsiiiiieieeieicnnieiesssissssese e ieese ettt tsssssssssssesesssesesesesesesssananes 13

0 I - <1 - (o o 1P PP TTSTOTT 13
2.2.  Heritage Conservation and ProteCtion ...t seseseens 13
3. VEGETATION L.ttt sttt st bbb bbbttt st st s bbb b e 14
4. TREES AND HABITATS. ..ottt sttt sttt ss et sttt ettt st e s et st e ens 14
A0, TrEE DISTUMIANCE ... ittt st ettt nnnes 15
B o1 o= A =T 100 0 <] o PO OTSTTRR 15
5. ENVIRONMENT ..ottt sttt sttt bbbttt st bbb es ettt ettt et s b 16
5.1, Fir@ RESIICHONS vt eereetc ettt ettt s s bt se et e s e bt et saeseneebesasereennnnanas 16
520 INOISE CONLION ..ottt sttt sttt sttt s s e bbb 16
TG N I 10 A ] 1 o PP PO TTSTSTT 16
Y (I o == U UPUUSTSPPSRPN 16
5.5, CONTAMINANTS. ..c.etiiititititetet ettt bbbtk bbb b b e b e bbb et 17
6. SOIL CONDITIONS ...ttt sttt ettt sttt sttt sttt b bbb es et e et ettt ses et asesbeas 17
7. EROSION... .ttt ettt st b b s s ettt e s bbb s bbbttt sttt b et 17
7.7, Controls - dUring CONSIIUCTION ....vevevcicieieiiiis ettt b bbb b et en 17
7.2, CONtrols - POSt CONSLIUCION ....vviveieicicceiniiitst sttt ettt b bbb bbb aee 17
7.3.  Material TranSPOMTAtiON ....ccciiiieieieierr ettt ettt sttt es e 18
8. LANDSCAPE AND VEGETATION ..ottt ittt sttt sses sttt st esesesenas 18
S I == = o Vo Lo o 1 = OO 18

Maitland City Council | Manual of Engineering Standards pii



9. BUSHFIRE PRECAUTIONS.......c.coitiitiririierccttiererenen sttt en s enenenenenns 20

ROAD DESIGN 21
1. INTRODUGCTION....cotititrtttieiete ettt sttt st bbb s sttt sttt s bbb b es et et et et et e et 21
2. GEOMETRIC DESIGN.....ociiiuiteeierirtretieieieieis sttt sttt sttt bbb sse bt ettt ettt es et aseseseens 21

2.1.  Road Hierarchy and SPeCifiCatiONS ........ccco ettt 21
2.1.1. Road Width for Lot CatChMENT ........ouieieeeeeeeeee ettt 21
2.1.2.  ConsiSteNt ROAA WIALh ......c.ooiiiiieceeceee ettt 22
2.1.3.  IMpPAactS ON EXISEING ROAAS ......vuveririririririririeeie sttt sttt 22
2,14, Part-width ROAS........oiieeiir sttt ettt sttt 22
2,15, CrOWN ROGAS ...ttt ettt et ettt ettt as bt s st e s et ese e s snnsenes 25
2.2, PavemMENt TrEALMENES ..ccuiiciiiti ettt ettt ettt be e ss bt b esa et e b esbebe s esbesessnasases 25
2.3, HOKIZONTAI CUNVES.....coiiieietctr ettt sttt sttt n et et es e 25
P oo {1 (U o [0 t= T T r= o <SOSR 26
2.5, VEIHCAI CUINVES ...ttt ettt ettt ettt st et as ettt st se s et et e s eseseas s 26
2.6.  Crossfall and SUPEreleVAtION........ccourrrrririieee ettt 26
2.7.  FOOtWAyYS, FOOLPALNS, SLEPS c.ociiiieiiriiieirrirt ettt 27
2.8, BAHIETS. etk b bbbt 27
2.9.  Culs-de-Sac and Kerb RELUINS .....cvirrrririieieirirs ettt ses e 28
3. INTERSECTION DESIGN .....coiiiiiiietitiiriritiresie ettt ettt ss sttt st s b bt ettt st esesssasesesenns 29
3.0 TraffiC SIBNAIS ettt 29
3.2, ChanneliSed INLEISECLIONS ...ccovucueuiiririieeererieieirr sttt ettt sttt e nens 30
3.3, ROUNGEDOULS ..ottt sttt ettt e 30
34 MINOT INTEISECUIONS....ccuiirieiriiret ettt ettt h bbb bttt r bt e s en s s 31
3 I U o - | o OO TSRO PPN 31
B2, RUIAL ettt bRttt et R bbb s Rttt 31
3.5, KEID REIUINS oottt ettt ettt 31
4. PUBLIC TRANSPORT (BUS)....cueiiiriririreieietsirisiteieieie ettt sttt sttt s st s s sss s ssssssssssssssenenenas 32
B, STRUGCTURES ..ottt sttt ettt sttt es ettt sttt bbb s bbbttt sttt b b 32
5.9 RELAINING WallS..o.oiiiieiecicicctce bbbttt b bbbt e b b e se e seseaen 33
ST T0 LOCATION ettt bbb bbbk bbb bbbt e 33
D12, DBSIEN ettt bbb R R bR bttt R bttt neeene 33
6. ANCILLARY DESIGN REQUIREMENTS ....coitiiirirtrttieietrtsirissceeesiste sttt ettt ses st s s 34
6.7, SAFELY AUGIE ..eeieiiece bbb bbb en 34
6.2. Traffic Control Devices (Traffic COMMITLER)....c.coiiiveeieeereee sttt ser e see et st seserenes 34
0.3, SErEEL NAME SIZNS...ciiiiieirrieiriieerre ettt b et b et r b et eerebeeeesnanenes 35
6.4, GUArdfENCE & GUIAEPOSES ...covvieieriririeiririrt ettt sttt ettt sttt 35
6.5.  Pavement EAZE RESIIAINTS.......cccoiceeeeieiiiis sttt b bbb naen 35
6.6.  Temporary TUININE HEAM ... ettt b bbbt seanaen 35
6.7.  Vehicle TUINING PathS ..ottt ettt 35
6.8.  Cycleways & SNared PathS.......ciir sttt e 36
5.9, KEBID RAMIPS .ottt b bbbttt bbbttt et a e bbb bbbt e b b ettt aen 36
B.10.  PatiWAYS ..o ciieiiesececss ettt ettt bbb bbb bbb e e aaen 36
6.11. AcCess COrTidOrs fOr DIIVEWAYS ...c.crerriririiieieieieiri sttt sttt sses s sss et sesesnns 36
G111, DU HANAIES .ttt ettt ettt s 37
6.11.2. Rights of Carriageway (NO HaNdIE)........cccvviriiiieciiinr s sb s sseeees 37
6.11.3. UNAEIEroUNd SEIVICES ....cuiuiiiieieirieieiriri ettt sttt sttt sttt sttt s et s e 37
B.11.4,  PAVEMENT ...ttt ettt b ettt b e ek e bbb b s b b et et ne e e n b e e nesbnenane 38
7.  ROADS FOR LARGE-LOT RESIDENTIAL......c.ctiiititiieietrinisiiecesesesisisesese et sessssssssssssessessssesesesesssasesesens 38
8. RURAL ROADS ..ottt sttt sttt sttt as sttt stk s ettt ettt st b b 38
8.1.  RUral DEeSIZN ElIBMENLS ..ottt ettt ettt 39

PAVEMENT DESIGN 40

1. ROAD PAVEMENTS.... ettt ittt sttt s bbb s sttt st s bbb s e e s st see s 40
IO B = V= 0 0= oL 1Y/ 7= £SO U 40
1.2, DESIN REPOI ..ttt ettt et eb e e bt n b e ee s 40
LI T Y 1T aTo T gAY U RO 41



T4, AS-BUIIE RECOTMAS ..ttt ettt ettt er st ear e st e s ts et s s e sesereseeartets et eesesesanesassre st eneeasesanares 41

2. DESIGN TRAFFIC LOADINGS .....o ottt ettt sttt ettt ettt ettt tess b s st stetensebese st st enn s ereseaes 41
3. SUBGRADE EVALUATION ..ottt ettt ettt sttt sttt sttt s et se st et eta st se st et eanesebenesneans 43
4. SUBSURFACE DRAINAGE ...ttt ettt sttt ettt ettt ettt b et st et ens b ebese e nns 43
B PAVEMENT DESIGN... .ottt ettt ettt ettt be st sttt sttt ns et s st st enn s ebese e seanserese s 43
5.1, FIEXIDIE PAVEMENT ...ttt ettt ene et naene e aenen 43
5.2, Rigid PavemeNnt (CONCIOLE)... ..ottt sttt ettt e bbb bbb ae s eneen 45
53.  Segmental BIOCK PAVEMENT ...ttt s 46
D4 ACCESSWAYS......veiierererttetetetetea ettt sttt bbbttt b bbb bbbt et b bbb bbb b bbbt et 46
D5, ROUNAADOULS ...ttt ettt ettt es e te et eneete et eseennasans 47
5.6, INtersection TAFESNOIAS .......oovi ettt eaenen 47
oI A o=\ <Y 0 1 U= g o (o[ £ 47

6. WEARING COURSE ...ttt ettt ettt ettt ettt et e s ettt stemn s et es et esenn s eaene s 47
7.  EXISTING PAVEMENT RECONSTRUCTION ....coviiitieiecteeee ettt ettt 48
STORMWATER DRAINAGE 49
1. GENERAL ..ottt ettt et ettt e et ettt b bttt b b ae et et te e bt re et et eae bt ene st et ete b et enenenens 49
2. DESIGN STANDARDS ......ooioeeteieteeeeet ettt sttt ettt be st sttt ebe st st et as et ebe st st ete s ebese e teasaseresess 49
3. HYDROLOGY ...ttt ettt ettt sttt st sttt b et sttt e b s st ettt et se st et et et et ne et et ete bt ene e nens 50
3.1, RAINFAIIDALA .ttt ettt sttt ettt sttt et ettt as et ne st et eteasebene s 50
3.2, RECUIMENCE INLEMVAL....viviiictieecetee ettt ettt sttt sttt s b s bt ebese s 50
3.3, CBECNMIENLS ..ottt ettt st ettt ettt et et ettt b ae ettt bene s 51
S = Tatu o T 1 ol 0= Y, 01U TSR 51
3.5, COEffICIENT OFf RUNOTT ..ottt ettt ettt ne et ebese s 52
3.6, Partial Ara EffECLS ....ooviviiceceeeceee ettt ettt sttt ettt ettt ene s 52
3.7, RALUONGI MELNOM ...ttt ettt sttt sttt as et ese et e e s ebese s 52

S 2% IR (0o 1ol ) @o ] alal=] o1 =1 o) o [T 53
3.7.2.  Coefficient Of ROUBNNESS ..ottt sttt 53
3.8.  Alternate Hydrological MOGEIS .........ccoiiiririrrrrreeeets sttt 53

A, HYDRAULICS ..ottt ettt ettt b bt ettt e b et se st et eesebebese st et ets et et ese st ebete b ebeneseenens 54
A1, Hydraulic Grade LINE ...ttt ettt b bbbt se ettt bbb s 54
42, Underground DraiNage SYSLEM ....cccciiiiiererinieirirereseeseietstsisisessesis st sssse s s sesesesesesessssssssasenes 54
4270, PIPE CONAUILS ..eiiieieieieieiris ettt ss ettt ettt sttt b s e e mnaes 54
422, BOXCONAUILS ..oovierieiieteteeecteeee ettt ettt ettt ettt sttt sttt e st se st et ete s et ese e seaseseteseseenes 55
423, PIPEIHNE RAAI .ouiiiiieieieieeeeeieieerere sttt b bbbttt be e ans 56
T I =T el o Y e o 5O 56
Al PIS ettt b bt ettt b At ettt bere sttt e b e b ere et et ete bt ae et et te et erene e nens 56
A4, PIUINIET CAPACILY .ovverercreereieiiirt sttt b bbb bbbttt bbb b aens 56
A.4.2.  PILIOCALIONS.....oceiieitceetetee ettt ettt ettt st sttt et et sttt b et se st et te s et ese e seas s etese e etens 56
4.4.3. o1 a(o] 1Y« W [ o ) o IO OSSR 57
4.44. EXtENAEA KEID INIET (EKIY w.vveeeereseierese ettt st sttt esesene s s artste et seseseseneseneresreenesenesesaneres 57
=T o 1 | o] PR 57
AAB.  BENCNING .ottt ettt bbb bbb bbbttt ettt ettt rens 58
44.7. LG 2= 13O SUSSSRRSN 58
A5, HYAraUNC LOSSES....ciiiieieieieieisi ettt sttt sttt ss ettt st sttt b s e e nnnes 58

5. OVERLAND FLOW PATHS .....cooicteecee ettt ettt ve sttt st sttt et b et etens et esesetenn s ereneses 59
o3 IR 1= o1l o | OO OO OO OO OO OO O O OO RRUROURR 59
oI R = 4 T=T o 0T [ o FO SO OO OO OO U RRUROORR 59

B.  OPEN CHANNELS ..ottt ettt ettt ettt et b e sttt et st st et e st et be st st eteasebesese st etensarene s 59
7. MAJOR DRAINAGE STRUCTURES (BRIDGES & CULVERTS) ....cioiiriieiiieeeteteeeeeesesesessrerererereseseesesesee s 60
8. STORMWATER FLOW & QUALITY CONTROL.....oovitiieriteeecteteecete ettt sttt st evene s 60
T IR B 1= <] g (oo g T 7= 1] [ OO SUR 60
<0t T O Y/ o T= I Y0 o Tarz 1 (o | U USRTPPSRN 60
8.1.2.  CapaCity & DISCNAIEE....cccoiviviiiiceecere et b bbbt seaeaes 61
B.1.3.  OVEITIOW ettt ettt ettt ettt b et sttt as bttt et es bt e e et teasebebe et eteanera 61
BTl OULIEE .ttt ettt et b et ettt b et ettt ae b bttt eas bt e e et teasebebe e et eteneere 61

Maitland City Council | Manual of Engineering Standards p iv



B. 1.5, WAtr DEPLN oottt b bbbt e b e e e eaen 61

8.1.6.  EMDANKMIENE .ttt ettt 61
8.1.7. DIAIMIS ottt bbbt R R bR bRt R R b e e R Rt b e n Rt e nas 62
8.1.8.  Gross Pollutant Traps & Basin INIELS.........ccceerriicrreern et 62
B1.0.  SABLY e e bRttt ettt 62
8.2, StOrMWALET QUAIILY co.eveeeeieeii ettt et s s e bbb bbb ntase e s s e aeen 62
8.3, CONSIrUCEEA WELIANTUS ...ttt bbb eeen 63
B SWAIES ...ttt R ARttt ettt 64
8.5, BIO-RETENTION SYSLEIMS ...ttt bbb bbbt 64
8.6, Other WSUD TrEATIMENLES ....oiioiiieieeeteteieieieieet sttt es s bbb bbbt as e sneen 65
8.7. References for WSUD DESIGN........cccvreiriiiiiieieieie sttt sttt b s 65
BL8.  FBINICING .tttk bbb bbbt e 66

9. ALLOTMENT DRAINAGE .....oootititititiiteieiete ettt bbbttt b b b s 66
LRt O o o =TT SUPRRN 66
L | £ PP PO STTO 66
10. DRAINAGE EASEMENTS ..ottt bttt sttt es ettt 67
11, STORMWATER OUTLET ..ottt sttt sttt e 68
12, SUBSOIL DRAINAGE ..ottt sttt st s st e e e 68
13. ACCESS RESTRICTION TO DRAINAGE STRUCTURES ..ottt isesese e 68
CONSTRUCTION - ROADS, DRAINAGE, CONCRETE 69
L TRAFFIC ettt bR ARkttt Rk b b s Rt a ettt 69
100 TrAFfIC CONTIOL ettt s st 69
1.2, Partial ROAA ClOSUIE ...ttt sttt 69
1.3, FUIl ROGA CIOSUIE ...cuiieieieiririeier sttt bttt sttt bbb annes 70
1.4, ROAd OPENINE PEIMIL ...ciiiiiiiiiiiiitsree et b bbbttt bbb s 70
1.5, HAUIGEE ROULES ...ttt ettt bbb bbb bbbttt a st bbb anns 70
1.5.1. DaAmaAGE TO ROAUS ...ttt sttt nnes 70
1.5.2.  OVErWeIZNE VENICIES ..ot 70
1.6, DELOUI ROULES ...ttt sttt bbbt b bbbt ettt bbb 71

2. CONTRACTORS. ...ttt ettt ettt st st seses ettt st b b es s e ettt se et bbb es b e b e b bt et st e n bbb bnas 71
8 YU | o B @] 11 7= Tax o ] £ TP PP 71
2.2, WOTKING HOUIS ...ttt ettt sttt s e bbb 71
2.3 SABLY et b bbbt e e e aeaen 72

3. SITE MANAGEMENT ..ottt bttt ettt s s et e s b 72
B0 SUNVEY MAIKS ..ttt s ettt stttk bbb e s st et e 72
IV - = T Y o] = =TT 72

S T Yo o] a1 1Y~ =T o SOOI 72

4. INSPECTIONS ...ttt ettt st ekttt ettt b b s et se ettt s st nenens 72
41, LIMILatioNS ON APPIOVAIS....c.ceiriiririireieieisisre ettt ettt st sttt nnnaes 73
4.2, INSPECLON MEELINGES. ..ottt ettt et r et n et ner e e ses 73
43, Inspections OULSIAe NOIMAl HOUFS ..o 73
A4, APPrOVAl OF WOIKS ..ottt bbb bbbttt 73
A5, AQAIGIONGI WOTKS ...ttt ettt sttt annes 73
4.6, INSPECLION REGIME.. ..ottt ettt et b ettt n et e ner e bas 73
5. ENVIRONMENT ..ottt sttt sttt bbbttt st bbb es ettt ettt et s b 76
5.1, CONTAMUNGTION 1ottt ettt b et b e bbb bbb b e ee e eer ek eeeesnananes 76
B2, EIOSION etttk R etk R bttt R bt ene 76
521, MaiNteNaNCE Of DEVICES.......cuiiiceririeierrirt ettt sttt sttt bbb 76
5.3, TrEE ClEAIINE .c.iiiieieitiretetetetcececiiis ettt b bbb bbbttt ettt et as e s b e b et et et atebabeserereseraes 76
5.4, Vegetation DISPOSAl ........cceuiiiriiirieieerin sttt sttt st b s 77

6. EARTH = FILL oottt sttt bbbttt sttt 77
LT IS = o = o [T P PP 77
5.2, TOPSOIl iitereieieiiiiitieseseste et bbb bbbttt ettt R bbb bbbt r e e e aeaen 78
6.3, RELAINING WallS ettt ettt ettt s 78
B4, DIAIMIS ettt bbb Rk R R bR bttt R bt e bt ene 78

Maitland City Council | Manual of Engineering Standards pV



6.4.1. REAUNAANT DAIMS ...eviirieeeceiee sttt st ete v e st seresttsbeste et eeseseseresasaresrs et etsesesereseearesresseesseseeareres 78

7. ROAD FORMATION ...oooitiiiectiietetee ettt ettt ettt st sttt be sttt ebebe st st eteasebese st st ennnsebeseseeseanasesese s 78
7.1, MaterialsS & TOSHINE ..cocviiieictiiiir ettt sttt sttt b 78
70700 COMPACON TESTS ..ttt bbbkt b bbbkt 79
702, PTOOT-ROII TS ..ttt ettt ettt sttt e b ettt teas e bt s st etensebebesesnenenseres 79
28 = 1| OO OO 79
20 T U OO OO OO 80
25 T P @ | (ol 1o [ = < F OO OO OO OO OO OO UU TR RO 80
7.3.2.  BatI fACES .ottt et ettt bttt bttt s et et e e e nennana 80
T4, SUD-Grade (NGTUTAI)......oo oottt ettt ettt st et e et et e e ea e st e eae s 80
7.5, SUD-GrAE (SEIECL) ...ttt ettt st e e s sttt ea e st e eae s 80

8. STORMWATER DRAINAGE ..ottt ettt ettt et sttt as et b e sttt asebese st steansereseaes 81
S I U] o LYo B =11 = = (< USSR T TR 81
< R I = et a1 OO UO RO 81
B.1.2.  FIEI MALEIIAL .ttt ettt ettt ettt as bttt as et ebeesnesensenes 81
8.1.3. Common Trench (WIth Water MATIN)......cvorieerieriee e st e st et se s eseseseresesareseeseessesteesesanas 83
BT FIUSN POINES ...ttt ettt ettt sttt st ettt st et as et et e et sensebebesessesennanas 84
S T o T o o T 1 111 OO PR R TR 84
8.3.  Pipe INStallation (CONCIELR) ...ttt ettt st 84
8.4.  Pipe Bed, HAauNCh & SIAES ...ttt 84
8.4.1. Common Trench (with subsoil draiNage) ... 86
8.5, PIDE OVEIIAY ..ttt b bbbttt b bbbt b et aen 86
8.6,  PIPE BACKIIING vttt ettt 86
8.7.  Trench COMPACHION TESHING ......cvvieeeririeiririrtr ettt sttt bttt st et b s nenas 86
B.8.  PreCast BOX CUIVEIS ......ccivi ettt ettt et sttt b ettt teas s bt e st eteasebebeenennnsenes 86
B.9.  BASE SIADS ...ttt bttt b bttt as b b e et teanana 87
B0, PIES ettt ettt ettt ettt et ettt e b et e et et eae e b b et et et ees e bt et et eteasebebeseeaerens et 87
8.10.1.  Pit FOrmwOrk & BacKfill ......c.ccoeiiiieiiiiieiciciceceeee ettt ettt veaeene 87
8.11. GroSS POIULANT TrapsS ..ccieiiiririiiieieeeeise ettt sb ettt ettt s s bbb bbbt b e e e seseaes 88
B.12.  SCOUI PrOTECHION. .ottt ettt ettt ettt et sttt ab et e st etsebe st easebe st essebe st enbebesbensesesseasases 88
B.13. OPEIN DIAINS ...oieviuiirieitreeteeieieieseese st sr b sesbsie s eb et st aesr bt e et s ee s b b et st st s e e anebeseeesn s erebesenasnnenanas 89
8.14.  INter-AllOtMENT DraAiNAEE «..ovivivreieeerieirieirirere ettt sttt sttt ettt sttt sttt s b esenas 89
B 15, CUIVEIES ettt ettt ettt sttt et ettt as e b b et st et eas e b et e e st eteasebebe s st eteasebebeseseetensere 90
B.16. PIDE TOIBIANCES ...ttt bbbttt bttt et a s b bbb et et et e b e se e e seseaen 90

9.  PAVEMENT CONSTRUCTION ....ovitiiitetictctcteectete sttt sttt ve sttt be st st eteas b s st stetensebese st st etesesenesns 90
0.1, FIEXIDIE PAVEMENL ..ottt ettt sttt ettt as bt s st ete s ebebe e snesenseres 90
0. 1.1, TOIBIANCES ..ottt ettt ettt e b bttt as e bt et st et as et b e et esensebebeseeaennasana 90
0.1.2.  PavVeMENt MatEIIAIS.........coeviicieieiecetectete ettt sttt ettt et ettt ens b b e e s sensene 91
0.1.3.  Pavement COMPACHION. ...c.coiiiiirrieiresreereree ettt b et sr b e sesbse s s r b e nestsanenes 92
0.1.4,  PaVEMENT TESTING ..c.eiveiiririeiiiiieercrieire sttt ettt r bt sn b e e snanenes 93
9.1.5. e \V=] 0 T<T oL [0} £SO 95
9.2,  Rigid Pavement (ROAAS).....cccoiviriiiiieieieieieieiseesisistss sttt ettt as s bbb bbb e s areseseaes 95
02,1, MAEEIIAIS ..ttt ettt ettt e b ettt b ettt teas b be et teaeena 95
0.2.2.  COMPONENTS ..ottt sttt bbb b et st e s h bbb e s b bttt e e e e b b e neesn s enebeseesnnanenes 95
L T e | gl =] (T =T ] = U SEPPUUSTRPSRN 96

10, KERB & GUTTER.....o ittt ettt ettt et ettt e b et et sttt bt e e st et eas bt ese st etete s abeneseevns 97
10.1.  Concrete SUPPIY & PIAaCEMENT.. ..ottt eaeaes 97

11, WEARING SURRFACE ...ttt ettt ettt et sttt et st sttt et e st et ets et ebe e st et ets et ebese s seasesebenensns 98
117, BItUMEN FIUSN SBAL.....iiiceieeceeeee ettt ettt ettt et s et ese e s 98
10,2, PIIMIEE S ettt ettt ettt ettt et et sttt bbb sttt e b et ne st et ete b ebene e tns 99
10,3 ASPNAI ettt ettt aes 99

12, CONCRETE ITEMS.....coi ottt ettt ettt ettt ettt et et bt s et et b et ess st et ets b ebess st etetsesebess st ebetsebebenessetin 100
12,1, Driveway ACCESS HaNAIES.......coviiiicicriceeei et bbbttt anas 100
12,2, PatNS ettt ettt ettt bttt et bt ettt eae b be et eteaeebeneea 100
12.3. CONCIELE LININES ..ttt sttt ettt h bt r e nae s erene e 100

Maitland City Council | Manual of Engineering Standards p Vi



12.4. Concreting Placement & PraCliSE ...t as 100

1241, SUDBASE .ttt ettt ettt b b bbbttt et bbbt et tets 100
12.4.2.  REINTOMCEMENT ...ttt et b bbb bbb et s s bbb st ananaes 101
1243, PlACEBMENT .t e ettt ettt ettt ettt a s bbb b e b e b et et e b e e e e e e s s sebesesnanes 101
{0 o | T 101
12,5, SUIACE ettt et ettt e s e s et et e et an et et et et ee et teenanenes 101
D T G | ] 7= TSRO 101
12047, DAIMAEE ..ttt ittt bbb bbbttt etttk kbbbt bbb bbbk b ettt st sttt ettt 101
T204.8.  TOSTINE ..ttt ettt bbb bbb bbb bbbttt sttt ekttt 102
12,49, WEAENET ...ttt ettt e ettt bt e ettt s et ettt s b 102
13. CONDUITS & ROAD CROSSINGS ...ttt sttt 103
14. SURFACE RESTORATION ....citiiiiriririititieietste ettt sttt ss st sttt st sttt sse s ssnenesens 103
T4, GENEEAN .ottt ettt ettt ettt ettt b et e e st ea et et e ettt te ettt ae e 103
N o To 1 17 VTSSO 103
T4.3. TIENCRES ..ttt s e bbb b b e b b et e b e b et ettt bbbttt et e s aes 103
144, aAll-WEALNET SUIMACES ..ottt bbb bbbttt aes 104
145, MUICH @NA TUM ettt bbbttt bbbt b et eb et b s s s an b e 104

L T N = A I =TT U TSP 104
15. LINEMARKING & SIGNPOSTING.......ccttuetitririieiririnieisisi sttt sesessesssesss sttt ssss st sessssesesene 104
16, LOCKS BUKEYS...ceeieertrttieieieieis sttt sttt st st s ettt sttt bbbttt 105
17. SITE PRESERVATION ...coiiicieieeeeeie ittt sttt sttt ettt ss st b e bbb bbbttt a et bbb s s anaes 105
18. COMPLIANCE CERTIFICATES. ... .ottt eeeseeiet sttt sssss s bbb bbbttt s ettt snananaes 105
DEVELOPMENTS 106
1. INTRODUGCTION ...ttt ittt ettt sttt sttt s bbb es st a e st st e s bbb b s s et et et eteas 106
2. RESPONSIBILITIES ..coottitctstctetetetetcere ittt tssass s bbb bbbttt bttt a s s s b e b et et et etasaseseresanens 106
B T | 0TS U1 =T L= TP 106
2.2, PUDIC ULIIEIES. ettt 106
2.3, SAfELY Of WOTKS ...ttt ettt en s 106
2.4,  Removal Of DefECtiVE WOTKS .......cccvccccciiissss e 107
3. DRIVEWAYS (AND ASSOCIATED WORKS WITHIN THE ROAD RESERVE)........ccccovvviiiiiercesierenene 107
3.1, Driveway SPeCfiICatiONS .......coieieuriiiriri ettt bttt 107
B0 T WD bbbttt e 107
3.1.2.  ConStruction SPeCfiCatiONS.......ccccciviiiiiiiiiiicceeee st 108
313, PIOFIIES et b bbbt 108
N S G 1T V=T o T OO OO OSSR TR 108
3.5, Table Drain CrOSSINGS ..ccoeoereeeeeiiiririteeeeisisisiresesesesesstsssssssesssssssssssssse st sesesssessssssssssssssssssesssssseens 109
3.1.6. PUDBIIC LaNeWays (EXISTING) ...cccvvirivireeiiiiriirisiste et cssssssss bbb bbbt sesnsnsns 109
3.1.7.  Driveway CroSSiNgS OVEI PAtNS ...ttt ssebeseresssssssssesesenens 109
3.1.8.  REMOVAI OF PANS c.ecviiiiecccctet ittt b bbb bbbt 109
319, VeI DAMAEE ..ttt sttt b et R bbb r bt r e 109
3.1.10.  RedUNant LAYDACKS ...ttt bbb bbb 109
3111, Lintel & Grate AQJUSTMENTS ..ot b bbb 110

4. DRIVEWAY HANDLES (WITHIN THE PROPERTY)...c.eiirtrtrteietsieirireceeisesisiseseseseseseiesssssssssssssesessesssseeens 110
4.1, Driveway Corridor WIGth ...t 110
4.2, Driveway SPeCfICatiONS ....cciiiiiiiiiiriririeeiiiirrs et b bbbttt as (NN
A2 WIAEN ettt ettt a et 111
42.2.  CONSLrUCION SPECITICATIONS. ..ottt sttt 111
T T C 1 = o [OOSR 111

5. VEHICLE ACCESS, PARKING AND TURNING .......cccccviiimriniriiiririeeeereeiiist e sescsssssssssssesesesesasesens 112
Bl PAVEIMENT .ttt et b et b bbbt b et a bttt e b b e enes 112
LTI TR =T 11T OO U PP SRTTTTTR 112
5920 UNSEAIEA ..ottt bbbttt b bbb bbb 112
5.2, TUIMINE PANS .ot bbbttt st b b b et et et et e se e resesens 112
e T 1 10T 6y T o] KOOSO TSP 113

6. ANCILLARY OFF-SITE WORKS ...ttt ettt sttt bbb ss sttt sse e s sesesns 113



6.1.  Road, FOOtWay and DIraiNAgE..........ccceeerrimimiiiiritirereieeeseeesesssts e stsssssssssssssasesesesesesssesssesens 113

6.2, CONCIELE WOIKS ...ttt bbbttt et s s 114
6.3, INSPECLION OF WOTKS ...ttt sttt es 114

7. STORMWATER DRAINAGE ......c.ciiitttieiees ettt sttt sttt ees 115
7.1, AIMS aNd ODJECLIVES ..ottt sttt sttt enes 115
720 DESIGN PlaNS ..ottt b bttt ettt sttt s bt eb et et asane e s e 116
7.3, DESIZN SLANAAITAS ...cvitititieeiec ettt ettt ettt et s bbbttt ans 116
N G 1 Ua B =1 o OO STTPEOPPPRRTT 116
7.5, DiSCharge FrOM The SITE ...c.ciiiiceiriee ettt sttt et enes 116
750, Gravity PIPE FIOW ..ottt b b bttt ans 116
752, Charged Pressure HEAM.... ..ottt 117
7530 PUMIPING ettt bbbkttt 117
754, FOOTWAY CIOSSINE ....cuiiuiuiieieteieiteie et eteieetsie e etese et te e e tese et et e etas e e s ae st seeses e s aeneseesesesneaneseenenan 117
7.6. Inter — Allotment DraiN@ge (JAD) .....ccceiiiiiertstrtsiee ettt b ettt 118
T0.1.  PIPES ettt bbb bbb bbb bbbttt b bbbt 118
78,2, PSRt R bR E bttt ettt ebes 118
7.0.3.  EBSEIMENTS. ...ttt ettt bbbtk b b 119
7.6.4.  Structures / Easement RelatioNShiP......cccoiiiiiiiiiiiseeiss et eb s s sesens 119
A = (=<0 T Y- [OOSR 119
7.8.  On Site Detention (OSD) Of STOMMWALET .......oveiee ettt eseeeresr sttt seresenaresssreesnens 119
7.8. 1. INAUSLIAI & BUSINESS....ecttiiriieciririeie sttt sttt st st etenes 120
7.8.2.  RESIAENTIAN .. cueieeeteie ettt ettt 120
7.8.3.  Detention with “BASIX" rainwater NarvesSting........cccveerrrrnnnneeesssseseeeseeee e senes 120
7.8.4.  Detention without “BASIX" rainwater Narvesting..........ccceoeerrnrneeessneneeeee s 121
7.8.5. GeNeral REQUIFEMENTS ..o sb bbbttt n bbb b bt e 122
7.9. Certification & Works as EXeCULEd DIraWingS .......cccovvieeeeueienineieiieieseresssssesesssesesessssssssssesesenens 123

8. STORMWATER QUALITY ..eiiiitititiiricieieieieisi sttt ettt st sttt ettt st st eseseses 123
8.1.  MaiNtENANCE Of DEVICES ....cucuiviriiciririeiesr ettt sttt sttt eaes 123
8.2.  Water Sensitive Urban DeSigN (WSUD) ...t scscsssssssssssssesesesssesens 124
8.2.1.  GeNneral REQUIFEMENTS ...ttt sttt st b bbb b b etans 124
8.2.2. Erosion & Sediment CONLIOI (ESC) w.ccviiiriiiererieereseereseseeeesteeseseseress st sseesseseseresaseressseneenne 125

9.  DRAINAGE EXTERNAL TO THE SITE ..oceititeeiei ettt sttt sttt st sennas 126
9.1.  Discharge from UPSIIEAM .......ccviviviiiieiciceerinnesiss sttt sttt a s bbb b s sans 126
9.2, DiSCharge DOWNSIIBAM .....cccoiiriririiiieieie et b bbbttt ettt ettt a s e bbb b baretans 126
9.3.  Downstream Drainage UPErade ...ttt eseenes 126
APPENDIX A - GUIDELINES FOR THE PREPARATION OF DESIGN PLANS 129
1o PLANS Lttt e R SRRkttt Rkttt ettt 129
2. SCALES ..ttt R bRt A Attt et ettt ees 129
3. DETAILS TO BE SHOWN ON PLANS ..ottt sttt st 129
B0 SUNVEY ettt bbbttt etttk A ettt et 130
B2 T A bbbttt 130
33 TT Stttk bbbkt bbb bbbttt 130
3 U 1A= USRS 130
3.5, AQJOINING ACCESS ..ttt bbbttt st sttt et 130
BB, SOI/GIASS....eeieieeeee ettt ettt et e 130
3.7, ETOSION CONTIOL.c.iuiiiieieieiri ettt bbbttt ettt 131
3.8, SUDSOII DIaiNAEE. .. e ceeeeiririiieeeerieeet sttt sttt sttt sttt st bbbt e e 131
3.9, Materials & TESHNE .coviviiiee et et b bbb bbb e e e annas 131

. PLANS Lttt R R b AR AR Attt et ARk R bt n sttt et 131
A, LAYOUL PlANS ettt sttt sttt bttt 131
B I o) o= 1 U To [T T= ISy T[] TPV ORI 132
4.3, CrOSS SECLIONS ...ttt ettt bbbttt b kbbbt b bbb bbbttt ettt b e 133

5. KERB RETURN PROFILES AND PLANS .......ccooiiiirieteinisteirt sttt esasse et be s s ssesesasssnsssns 134
6. STORMWIATER.....coetetei ettt sttt ettt bttt st sttt b b st ettt et ettt n s 134
7. ENGINEERING SURVEY ...ttt sttt sttt sttt st sttt ss sttt st sasasesesens 135



7.0, datuUm / BENCH MArKS ..ottt ettt bbbt s se e aeain 135

A € 4 0151 Y= 4 ] OO USR 136

7.3, LONGILUAINGI SECHIONS .evuiviiitiiriicieieieie sttt sttt et tenes 136

8. EROSION & SEDIMENT CONTROL PLANS ..ottt ettt e 136

9. TRAFFIC MANAGEMENT PLANS (& TRAFFIC CONTROL PLANS) ....coovevitieeietiecrceeeeeeeeve e 136

10, MISCELLANEQUS ..ottt ettt ettt ettt ea et et et seetnas e s et e e st eteteesesennssans 137

APPENDIX B - EROSION & SEDIMENTATION CONTROL 139

1. INTRODUCTION. ..ottt ettt ettt ettt et sttt e b et ese st et ets b ebess st ebetsebebese st eteasesebensssetetsesesensssetin 139

2. SOIL EROSION & SEDIMENT LOSS ...ttt ettt ettt ebs sttt re et tens e 139

3. EROSION & SEDIMENT CONTROL PLAN ...ttt ettt aneveneeas 140

4. MAINTENANCE ...ttt ettt ettt ettt et et et st et e et et et st etese et et e s seetnesasatenessaes 140

5. TEMPORARY MINOR EROSION & SEDIMENT CONTROLS. ......c.cooieietieicree ettt 140

Lo I T o V=T o= USSR 140

520 HAY BalE BaITIEIS ..ttt bbbttt ettt es b eb et abas et e 141

B3 SHE FENCES ..ttt ettt ettt bttt b et ettt b bt et tenene 141

5.4.  Stormwater Pit & INIEL TFAPS .vovvviirriririerrre ettt sttt 141

LT T = (U4 £ 4o T3 R 141

5.6.  Diversion Banks & DIAiNS........ccciiiieierieirieiecieteeeeretee sttt evetee st esesese s tets s besesseteassseseseseenens 142

5.7, LVl SPrEATEIS ...ttt ettt b s 142

5.8.  Shake DOWN Ar€as/ACCESS 0 SIEES.......ccveviivirietieeretee ettt ettt st s st s e aeain 142

6. PERMANENT OR SEMI-PERMANENT CONTROLS ......oooioiiiicice ettt vt 142

7. CHANNEL STABILISATION.......ct ittt ettt ettt ettt ettt bt se sttt evebeseseeteas s benesnesenserene 143

8. INSTALLATION OF SERVICES ...ttt ettt ettt sttt ettt bttt vt sa et eas b b s st tenserene 143

8.1, WINA EFOSION ottt ettt ettt sttt e b et et sttt bt ettt as et be et esensebese e sennnsne 144

8.2, SOIl SLOCKPIIES ..ottt bbbttt a e b b e b et et et e sese e e rarens 144

9. PROGRESSIVE REVEGETATION......ccitiiiictieirctie ettt ettt ettt ev et st teas b be e et easerene 144

1O, HAY MULCHING ..ottt ettt ettt et bttt et e b et se st et eas e bt ese st eteasesebene st etetsesebensseetin 145

10.7. SUITACE PreParatioN ....cu ettt sttt sttt st st b b b s e s 145

T0.2. FOITIISEE vttt ettt ettt as bttt et eas e b et et st eteasebebe e st etensebenesea 145

T0.3. WALEIING 1vereeeeiieeert sttt e ettt ettt b et et e et e s e b b et e et e s e bt et e et es e b b et se et esesbene e ssetesesbenesens 146

APPENDIX C - STORMWATER DRAINAGE 147

APPENDIX D - PAVEMENT MATERIAL PROPERTIES 151
REVISION LIST

REVISION | DESCRIPTION DATE ISSUED

1

2

Working Draft Sept 2004
Exhibition Draft Nov 2004
Adopted Final - 24/5/05 Ccl min. 9.2.7 May 2005
Minor Amendments Feb 2006
Major and minor amendments - adopted 12/8/08 Ccl min 9.3.1 Aug 2008
Major Revision - draft Feb 2013
Amendments in response to submissions -Adopt 13/5/14 Ccl min 11.1 May 2014

Maitland City Council | Manual of Engineering Standards p ix



