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528564.343 69225i3.371

528635.971 6922496.778

528696257 6922471.157

528686.524 6922416.121

EXIT 49 NORTH BOUND OFF RAMP

EXISTING FEATURES AND SERVICES/CONTROL UNE SErouT

Fdlo. ing
RF

12A/110

29131'03.59"

291'3i'03.59"

RAD/SPIRAL

Drown

C amCIK

Designed
S READ

28030' 16.57"

R = -15/3232

31020'02.44"

R = -320000

207'05'17.72"

DIG AREA
co

R = 71680

28730'14.92"

HEIGHT

SHEEr 2 OF 2
ENGINEERING CERTiFiC, N RPEO

WE

R = -47,500

A 0'5HEA

7'55'12.13"

27.581

27.529

23,445

20,777

19.858

15,755

R = 30,063

COMBINED SCALE
FACTOR

R = 30,063

099959923

099959928

099959997

099960044

099960063

099960i27

COMMENTS

SCREW

SCREW

SCREW

SCREW

NAIL

NAIL

110 TE

^b Ib.
Cum^ "o

h

Series Number

Queensland
Government

4/3/59
CN- 476
786487 A
EF-2 of 2
M R etci1 2 I



Exist rig kerb Grid
chonnel. quordroil

ond poth to reinoin

Remove existing
kerb over extent
of MTC I

Type 10 kerb
Con!101 L, he MIC!

^

C^:.
=..

Choin wire f ence to connect to existing fence
PCnel
Location of 10nce posts to be determined on

Q

site. Refer 10 SId Drg Sol602

C

Excovole visibility bench to existing boiler
Rater Cross Section Org N0 786500

.

-~

Join smoothly 10 errs!ing
concrete SICb Grid kerb
Grid chonnel

Type 14 kerb and chonnel
Confro/ Line Mool

Modify extent of existing concrele lined
droin to occommodote limit of excovotion

Control Lihe MGO2

a

g
12
8
~

"
=

B.
a
a

co

Existing kerb to
reinoin

"

Remove existing
concrete chunnel

a

6

^
g
,!

Join sinoolhly 10
existing concrete
SICb Grid gully pit

it

Confrol Line MCDi

Type 28 chonnel

a
.
*

g

X

Existing gully
pit to remain

g

E
,

"

Remove exisling
concrete SIGbs Grid
kerb ond chonnel

.

a
.
.

a.
a

a
a

*

,
.
,

"

1050 dio occess
churnber

NOTES

I For SIondord keib. kerb und chonnel types reler SId. Drq. No. 1033
2. For Control Line Setout delo;Is refer Drg. Nos. 78686 Grid 786487
3. For Signs ond Linemorking deloils refer Drg. Nos. 786490 ond 786491
4. For utility service conflicts reler Drq. Nos. 786486 und 786487
5. For extents of kerb ond chonnels, Type 28 chonnel Grid kerb refer

Typicol Cross Section 0.9. No. 786485
6. For Dimnoge. subsoil droins Grid PCvement droin deloils ref e, Drq. No

786489

g
,

"

a
E

,

^

Control Libe MCA4

,

un
^

*̂

^:>@

,^^*

^fly46<1*
4j?,̂:)

E
e
a
"
a

'^3.
^;,

*.>

G

E F

: E
D

.^
C

~ A Issued ToI CUBir, c!ion

' Re, 1510"BIDesc, ;PIio"s
^ do nLrs

Existing ke, b ond .
chunnel to remain

a

a

Construct Single Gully Field Inlet
Type I. Reler SId Drg 1309

Remove existing lield
inlet ond gully

G. " co amD

<:3

c\

Existing heod. o11 Grid
culvert to reinoin. Cleon
out culvert ond remove sift.
vegetotion Grid rubbish Irom
outlet

Dole MicroliledCerl"kobori

12A _12A_41 I . on , 0.9' . AC" Current 04. C -In

LEGEND

^>

,^)., ^),,

^'I I^I I

CSJ

Povement Type I
50mm AC14 (A15E) Sadoci"g course
50th in AC14 (A15E) Intermad. to amrs.
130mm AC20 (CGOO) Bose cou, se
Prime AMC0 0.8 Im2
SIS treatment C11701,311m'. loinm ,99, egole o1 120m2/inI
150mm Lghtly Bound Improved Loyer 10 0chieve I-2MPO UCS
o17doys. (Refer MRSIO)

AssDcioled Job Nos

Type 28 chonnei

kilniliory Orq Nos Horn
Grid

Height
Or' in

Survey
Books

\

Deportmenl of Ironspori Grid Huin Rodds

\

Survey Onto

CDADC1um

Povement Type 2
50mm AC14 (AISE) Sadoci"q cow^.

Remove

existing kerb

50mm AC14 (A15Ej Interned. to cow, .

Me A94 256

loomm Topsoil ond Tuff

AHD

MRI00720

SCOles

Construct Single Gully Field Inlet
Type I Refer SId Drg 1309

jinensioris sho"n in metres
excepl .here sho"n o1he"ise

4 6 a loin

CITf OF GOLD COAST

PACIRC HIGHWAY PACIRC MOTORWAY

31100 - 31900071 CHGE
Relerence Points

From start 10
end o1 job

0.8

Hereding
RP

Idy'lOR

Existing occess
chomber Grid gully pit
10 be demolished

co
11. j

In
,\

<.,
<. 9

Digt. to Skirt

of ^b (kin)
0478

@1nO B rOm so 0 01e O

t^>

From end to
falcohg RP

7503

Remove existing kerb
between chge 142,000 und
chge 179.000 or MCA4

Folio. ing
RP

12A/110

Drown

CumCiK

Designed

S. READ

I^40Acne

EXIT 49 NORTHBOUND OFF RAMP
CONSTRUCTION AND PAVEMENT DEFAILS

SHEET I OF I
ENGINEERING CERTIRCA N RPEQ

WE SIG TURE

M07070A'"!4
OFF'

Q, ^'AMP
\ .!^,

ENC. AREA
CML A 0'5HEA

,!^,
^

<>
\

c\

^,

c:>

fob No.

Cumst Ib.
No.

Number

Queensland
Government

41 159

CD-I of I
MRR Detail 02 14
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Proposed ITS conduit
IOCotiOn
.

~~~\
~^^:^...

1050 din DCcess churnber
Refer Note 4

a
.
,

a
8

01

,

"

C^

I;\"

g
.

e

ê

"

g
,
"

=

~375 RCP

Remove existing
gully pit

,.

"

E

U

"̂

X

a

e

Remove existing
lield inlet

Construct Single Gully Field Inlet
Type I. Reler Note a

u,

o

,,

'^?O

,
.
,
.
U

5RC?
owe*is . lidd'

gC?
'\s\\"9

*

Existing heodwoll ond
a culvert to reinoin. Cleon

oul culvert und remove sill.

vegetation Grid rubbish Irom

a

o
co
<. 1

g

^
a

^

O.

=
_I
=
,. a

Q
Z
=
In
><
^

.

g, Gl

-^.^
L_

a

^.

"

Dullet

:
Ie
8
~

,9
Q
*

to
CLI

"
a

O>
tv'

tv

^.

IE

,

vj
.

,
.
,
"

<. 1

.^

,\
'v

,

Remove existing 575 RCP
Irom existing field inlet to
existing gully pit

*

P

V,
.

^

PI

*

Construct Sringle Gully Field Inlet
Type I Ref er Note 3
x = 528569302
Y = 6922519817
Z = 2,250

5-

- 1.3%

*

375 RCP (. to^^ 5) (23.5m)
375 RCP (91244 + 1/154) (23.5m omron IQ"9th)
510ndord Dro. ings - 1309, 1359

G

^ F
R

,*

B

* A lasted For construct"n

a Revisions/Descriptions Centiico!ion Dole Micronied
^ 00 RL*S HE D ROAD PanECTS Ian 230_12A_4/5/59 - E. ,149 Des' od Current 05_co- 1.0.

Control Libe MG44

I, ^

Q

CS

X = 528497325
Y = 6922547.236
Z = 27.258

D

C

P4 - 450 RCP Culvert

<>

c\

^
Lu <

^^
co In

:^

Existing culvert. occess
churnber grid gully pit
to be demolished

.=. - - - - - - - - ~
^

Proposed TMR
Electricnl Conduits

1.1

00
to

I^3

66
o0
-a
@ ,>
61 C*J

,^

Q
co

I- -
==

^S

,~

^;

I . The pipe CIOss does riot o1 0w I or construclion 100ding. The C DSS incy
need to be chonged to suit construction processes und equipment
Culvert Foundotion Bedding Zone to be 10id in occordonce with Ski. Drg2

1359. Hounch. Side Grid OverIcy Zone moleriol to be composted ledn
mix concrete 10 the bottom of working platform for o11 cu verls under
the rocdwoy

3 For Field Intel Type I deloils refer 10 SId. Drg. 1309
4 For Access Chombe, deloils refer to SId. Drgs. 1507. 1308 und 1441
5 Nl culverts to hove rubber ring joints
6 For netuork Droinoge Setoul Grid Heights refer Oralnoge Long Sections
7 For subsoil droin outlet ond cleonoul deloils. refer to SId Dig 1/16
8 The design surfoce contours ore sho. n

Associoled Job Nos

kiwiio, y Drq Nos Horiz
Grid

Haghl
Origin
Survey
Books

Proposed TMR
Coinmunicolion
Conduits

Deportment of Ironspor! Gad Huin Roads

Survey Dojo

Dotum CDA

P2

MGA94 Z56

P2

375 RCP (CIOss 3) (28.56m)
375 RCP till2.44 + 11/72) (28.56m one'o11 Ie"9th)
Stundord Dronings - 1309, 1359

AHD

MRI00720

-317%

SCOles

D 246810m

jinensions sho. n in metros
e, cept .here sho*n @1th ewige

X = 528526.162
Y = 692254i. 632
Z = 26.21B

DRAINAGE LEGEND

o375 RCP

Cm OF GOLD COAST

PACIFIC HIGHWAY PACIFIC MOTORWAY 12A

31100 - 31900071 CHGE
Reference Points

From stun to
end o1 job

0.8

Droinoge .ith culvert/pipe
size ond type

'~'~ ' '~'~' '-Q Subsoil Drum showing
eonout outlet Cleonouls ond Oullet

^ Poremenl Droin sho"ing
oullet Cleonouls ond Outlet

L, I

^:
.

@
eonout

Prec, ding
RP

laylOR
IOU

-I
Z

Proposed SIorm*Dier

=

<9
CUI Binbonkment o1 o Z

t;;I on 3 slope Irom the
>e

bock of heodwo I LLl

existing surfoce Existing

, ,,,, ', '_.,: ~ ~ ~ ~ ~ ~ ' ' ' ' ' _ _ _ , _ Ism, ,,
----- El -

o0 co
rot *

PiEU N

P3 375 RCP
*

--
tv=Z

Existing (11.23m)

.

.
LLi
.

Del to start

of ich tm)
0478

@1n e loin 3101* 0 o2ettni

DC
,
^

G2

61

o

I:^

@

SIruclure Reference

Access Churnber

Field Inlet

From end 10
FOND. ing RP

7503
in-

TMR New Electricol ond

Telecommunications Crossing

-I
^

^
I^

in

FOND. Inq
RP

12A/110

Orc. n

C unCIK

Designed
S READ

EXIT 49 NORTHBOUND OFF RAMP
DRAINAGE DErAiLs

SHEEr I OF I
EMINEUQi, IC CERnFiCAn RFEO

WE

^
=

ENG. AREA
CML A. O SHEA

Excovote to re-esloblish out at
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SIGN LIST

Sign Descriplion
No

Guide Sinn (Exit 49)
R4- I Speed sign (80km/h)2

R4- I Spy, d ^ig" (60km/h)3

R4-I Sp. .d 519" (60km/h)4

Guide sign (Wrong Woy Co Buck)5

R2-002 (Throngh Trollic Keep Left)6

Guide Sign (Information Sign)7

8 On Light Pole - R2-9 (Left Lone Must Iu, " Left)
Guide sign (Upper Coomero/Willow

VCIe/Brisbone/Jocobs Well)

Guide sinn R6-21 (E"d of Hotomoy)
Ne. guide sign (Upper Coomero/Willow

toIe/Brlsbcne/Jocobs Well)
Guide sig" (W, 0"g Woy Go BCCk)
R1-5 (61, e Woy o1 Roundobo, !)

R2-4 (N. Entry)
GE9-15 onong Woy)

R1-3 (Give Woy o1 Roundobout)
R2-4 (NO Entry)

GE9-15 (Wrong Woy)
R1-3 (Cine Woy o1 Roundobo"I)

R2-4 (NO Entry)
GE9-15 (W, ."g Woy)

04- I- I (Hozo, d Norker L)17

R1-3 (Ci"e Woy o1 Ro"ridobo"!)18

On R2-4 (NO Entry)
bcck

GE9-15 (Wrong funo1 I

19 G"xi, stun (Rill, Range Rd So"Ih/Uppe, Coomero)

.
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EL

a

10

11

:.
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12

Comments

To Reinoin

To Reinoin

Remove ond Re-erect

To reinoin

Remove

Remove

Remove

Remove

*,

@
.
,
,~

13

^
".
o

.

14

^

M

;^

15

"

ALIGNMENT MCXl

CLIAINAGE EASTING NORTHNG

5285B4.336 6922507.522

16.286 528568.398 6922510.861

54,834 528533.851 6922526.994

132,593 528467.410 6922513.452

220 708 528402.381 6922525.302

,~

S

un
L

16

^

^.

cc

SIGN LIST

Descriplion

04.2-3 (H, road M. ,to, )
Street sign (Rifle Ronge Rd)

21 G5 14 SI, eel sig" (Pimpomo Holl/Hatinge PC, k/Pimpomo
Slate School)

04-I-I (Hozo, d Morker L)
R1-3 (Cine Woy at R. untob, "!)

In 10rmolion sign (Fire guide)
Guide Sign (Rifle Ronge Rd-Nth I Willow VCIe)
Tourist sign (The Golden Door Heo1th Relreol)

Tourist sign (Le Mons tort racing)
Tourist sign (Stowberry Form)

Tourist sign (Coinsborough Greens Golf Course)
04-I - I (HDzord Mo, ker L)

R1-3 (Gi, e Woy o1 Roundobout)
Gade sign recoilic May North I Rill, R. my Rd Soulh)

R1-3 (Cine Woy o1 Roundobo"I)
04- I -I (Hozo, d Monte, L)

R2-2 cone Woy L)
Guide sign (Poofic MWY Nth I Brisbone)31

GE6-001 (Prohibited on Moto, "oy)32

33 Cine sign 00 PCciiic MM Sth I Jocobs Well. Gold Coosl)
04-2-3 (Hozord Mother)

Tourist sign (Air Sec Rescue)
R1-3 (Give Woy o1 Roundobout)

Tourist sign (Other Tourist Focili!ms)
R2-3 (Keep Left)

Guide sign (Upper Coomero/Willo. VCIe. MI Brisbone)

CC

CC

0000

Sign
No

20

*

G

^ F
;a

:. o
^

C

B

= A Issued For Consi, ucib. I

. Revisions/Descriplions Centi*alien Dole Mooned
^ 00 FILES G HERD Run PaniECIS 12A 2.0_12A_41Ji59 - Eru! 49 0" a ACod Cullen! SL-I

E

Provide new

,

Provide new
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REFERENCE To OTHER DRAWINGs

I. Complete Drowinq list und numbers. reler O drow, rig ser, es

SIGNS - FOOT NGS

2. The Con!roctor shrill innke enquires ribout existing dimnoqe ond public utility PIOn! bel ore underInking ony sign insulinlion
3. Signs sho be Irislolled "ith 0 3.0m minimum overhead clearonce to oboveground power lines
4. Where signs ore In close proximity 10 underground utilities. the sign fooling should be VCccum excovoled (or similor OPProved method)
5. Position of the signs ore shown OPProximotely. The Conlroclor inny chonge Ihe position of the sign .here deemed more OPPropriole

.ith prior OPProvol Irom the Adminislrolor
6. Single post signs positioned in grossed oreos ore to be insto"ed in Geeordonce rim Ihe Lo* Risk or Frongible Support deloil on SId

Drg 1368
7. Unless fooling deloils ore provided. single post signs positioned in concre!e or poved oreos ore 10 be installed in occordonce ,ith the

Tunicol SIee"e Irislollo!^on for 60.300 (50NB) Pusl^ deloil on Ski 0.9 1368
8. Unless fooling deloils ore provided. multi post signs ore to be instolled in accordance with SId Drg 1565

SIGNS - FACE AND POSTS

9. All new signs shrill provide the incke month ond yeor on the reor IOCe of eoch sign. The Conlroc!or sholl ensure these devils ore
correct ond provided before instollotion

10. A1 signs to be instolled using 50mm nominol bore posts unless otherwise directed in this Conlroct
11. an relocoled signs shun be on new posts. Where Ihe relocoted sign IOCe is do incged prior to relocolions. the Controctor must seek

odvice Grid OPProvol to reploce the do muged sign IOCe prior to relocotion
12. Unless otherwise noted. sign toces shun be instolled 2.0m min. clearonce obone the rocd shoulder ond loin cleoronce from the rocd

shoulder/kerb or behind the foce o1 quordioil. Where o sign is installed obone or ridjocenl to I o01polh or verge. Ihe sign IOCe sholl be
installed 2.5m min. clearonce obove the jinol footpath or verge surfoce level

13. HG2Ord signs 04-I-IA sholl be installed with centre of the sign IOCe installed approximotely 1.7m from the rocd surfoce
14. Sign IOCes shrill be supplied in accordonce with the requirements of MRS14 und MinS14 SICndord Specilico!ions Grid Annexures
15. RODd edge guide posts sholl be flexible melol type ond instolled on the hinge point .here specified on drawings Guide posts. which or

riot consistent with design ore to be removed
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Loop DEIECTOR FEEDER CABLE SCHEDULE

QUANTnY
STOP/HOLD (in)LINE in

230As sho*n

130As shoun

130As shoun

185As shown

675TOTAL

q. .
^\^,.

Loop
No

e A Issued For Construction

Revisions/Descriptions Orcun Cheeked Cerblicolion Dole M'fled
^ CAD F, .ES G: NERD ROAD 5 cinen!, 34 P, Gilts "glum Off Run Si rinl. bit 4 Fin. U 2 _U 276_75_Cumin, .d.

-^-^

<;,-

It^!;! ,

q:.

\

Loop TipE

%

PRESENCE

PRESENCE

PRESENCE

PRESENCE

COMMENTS

.\

.

,,
^,@ ^

e^*

,;,,

,

WARNING
SOHE SERVICES ARE ^r s^

AL CONTRACTORS ARE RESPONSIBLE FOR AVOIDING
CONFUCTS inH SERVICES AND MUST CARRY Owl
CHECKS WITH N. L SERVICE AnnoRinES BEFORE

COMMENCING WORKS

Instoll new

Instoll new

Instoll new

Instoll new

Instoll new

I*$' *

\

I
I

, *..,,

r' ,f, ~.

.>^.

*,

"

Extend/reo 'gn
exist'rig condu'I
nto ne. pts

.

\,:

63,

a

REMARKS

^,.

^3>
^.

**.*( I

STATION
No

nstoll New

nstoll new

nstoll new

nsloll new

\,

E6

(^
Q^'

\

2

4

*

FOOTING AND POST SCHEDULE
COORDINATES

NORTHINGEASTiNG

528464.536 6922572.754

528451.968 6922572.127

528470700 6922564.423

TipE

\

4.1 in Post

4.1 in Post

4.1 in Post

Associated Job No. Survey Doto

GoA94Dotum

AIXiliory Drq Nos Horn- Mus4 Zone56Grid

Height MD Derived
On in

Survey
Books

,

\^
1̂1

,
,
.

^.,
.*
?, .
' , -e;,.
A . *" ^

COMMENTS

DCpo, linent o1 Transport Grid I'Din Rodds

RUN I

^ CONNECTS

I

, , ;iz. ^;.,
. ..

J, ,., Iil\,.^ ,

in
a.
=
o
n=

I
,

nstoll New

nstoll New

nstoll New

o FUNCTION

E3

,
I

.

in

,

\I

^; ..

^ ^ <^ I
^^^
BE ^
^=

,

._ a. ,,*

,*

RED

YELLOW

,>@^>

in

,4
,,^.

(~

.

MRI00720

Q

I, ,

16<'

SCOles

O 246810m

\!I

A5 I

in 2

C

I
I

NEUTRAL

^!z==^"" SIGN SCHEDULEREQUIREMENT

IA Regulotory sign (R6-6A) Instoll new sign on new post
2A Regulotory sign (R6-6A) Instoll ne, sign on new post
3 Worning sign (W3-3A) Inst@11 neu sign on new post

GOLD coAsr ciT'I

PACIFIC MOTORWAY

EXIT 49 INTERCHANGE WEST
Ref erence Points

From 310rt to
end of job

0.53
Dimensions sho. n in metres
exce I where sho"in 6thcruise

CORES S D

2

SPARE CORES
To ERmH

19C+ECABLE SIZE

CONTROLLER TfPE

T, co ECUPSE ECi-62-16

DEIECTOR TABLE

pinsiCAL oninLLER LOGICAL Loop/PB msT To
LABEL TERMINAL IN^11 CONFIGURATION STOP UNE

Loop I PI PRES As shown

Loop 2 re PRES As shown

patsLoop 3 P3 As shown

PREs IISmP, 4Loop 4

5

B

8

11

,/
,/

,*/'

I

I' I NL ER

,.
.^==

I
I

,

,

.-- --

-.,

3-16

Preceding
RP

12A/10R

^

Dig!. to start

o1 job (kin)
0.83

o, no . FomIOU

PIT NO

El

EIA

EIB

Cl

E2

E3

E4

E5

C6

E6

E7

C7

..\

TipE

^

Instoll new pitCirculor

Instoll new pitCircular

Circubr Reploce ,ith new pit
Instoll new pitCirculor

Instoll new pitCirculor

Existing to reinoinNo. 7

Existing to remainNo. 4

Existing to reinoinNo. 4

Existing to removeNo. 7

Existing to removeNo. 7

Install new pits 528509.158 6922543.010Circulor

Circulor Instoll new pils 528509.9456922543.869

PIT SCHEDULE

-^

in to

^

COMMENIS

in

From Grid to
Folio. ing RP

7.42

COORDINATES

EAST NG NORTHING

528463.6796922576.222

528468.0196922565.371

Existing Rote 3 pillor mounted
Switchboord Site 353

Point of Supply, existing Energex
URD pillor U14i8402. o0'

e

\

A

Fol o, inq
RP

12A/110

528469.1266922565.653

528452.7956922576.338

ro. n

TRAFFIC SIGNAL INSTALLATION
OPERATIONS AND ELECTRICAL

CONNECTION SHEEr
ENGINEERNG CERTiFiCAnON RPEQ

NAMEENC AREA
e meal DROESNER

C. WO, ICIK

esigned
C. WO. ICIK

NOTES:
I . The existing informotiDn shown on the PIOns hos

been supplied by the vonous services outhorities
2. Ref er drowing number 706969 for fibre optic

coble instollotion demils

3. Instoll trothc signol controller cubinet site M5276
on concrete bose pad in occordonce with TMR
SICndord dro. ing 1423. Provide earth pit (nol
shown)

4. Multiple loops to be connected in PCrollel to o
shgle loop feeder coble OS shown

5. Provide 25mm' 2C XLPE/PVC ingins coble 10 new
Controller M5276. Energex service fuse for incins
coble to be 50A HRC

Site Number

M5276
UBD UV $02 Fan

NO DATE
09350 0 8 2

Job No

Controct No.
Orc, in "o
Series Number

Queensland
Government

TS-01 of 2
H to, 14



771
O Iyo

. . *, 43'*

TRAFFIC SIGNAL CABLE SCHEDULE
STATON/

PT

FROM To

^

^-

Z
.
13<

TSC I

^I^l

CABLE LENGTH
(in)TipE

2

19C

.:.
^

19C

.

*

^ PHASE
' D ACRAMS

TOTAL

30 Instoll new coble

REMARKS

20 Install ne, coble

50

E

'a
a.

I
I

, SIGNAL GROUPS I

; VEHICLE/PED VCI

I

' LOGICAL INPUT
g CALL
I^

EnENDa

=, INCREMENT

^

^

A P HASE

E7

"

SPECIAL

^

^---

x CONDITIONS

3

X

X

~!

^

,J

'I

-----

,,,.

^,^,

LEGEND
,.,, UNLESS OTHERWISE STATED *

PROPOSED CONDUIT RUN
EXISTING CONDUIT RUN

RECTANGULAR PIT

FOOTING LOCATION

DEIECTOR Loop

STATION POST/ID
CIRCULAR PIT

LUMINNRE 250W

=

B PHASE

VCI

1.2

PRES

.=,

.C

a
,

=

=

T

.

.

I^
(^^

"

NOTE

" NEW ITEMS ARE To BE S PPLED &
NSTALLED To TMR SPEC FroAT ON MRTs9i

^ REFER To TMR SDi4s6 FOR SYM80L DEIALS

SGI RED if presence on detector
I or 2. coneeled (of Ier min RED

o

B--~

time) ^ presence on detector 3

I-.
^,.
?\..,

' 'a". ^,.
""! *. V '
, , ' Remove existing S250W Iuminoire Grid provide
' ,',! ~ new ATS S400 Won forOScreen Iumino're (Port

a

co

^

^

5

WARNING
SOME SEIMCES ARE NOT SH^

ALL COM^CTORS ARE RrsPONSiBLE FOR AVOIDING
CONFLICTS WITH SERVICES AND MUST CARRY OUT
CHECKS Winl ALL SERVICE AinuRmES BEFORE

COMMENCING WORKS

, **V.

!g A Issued For Conchuc!ion
Revisions/Descriptions Drown Checked Centredion Dole M'filed

g go FILES G: NERD Run PROOF El. in. fits 34 Padre Moron Oil Ruin ' rinl, E. ring Fine Ms27S_"527B_15_CURm. .d*

.

a

,

19* ,

SIGNAL
post

I CIM 2 Aspect LED Lontern

2 CIM 2 Aspect LED Lontern
CIM - Ground Mounted

,

.

^,

~

LANTERN SCHEDULE

,

^,

ALPA}/

. .,

FOOTING AND POST SCHEDULE

COORDINATES

NORTHINGEASTING

I 41m Post Instoll Non 5284B4.373 6922688.679

2 4.1m Post Instoll Ne, 528494.740 6922688.941

HARDWARE

STATION
No

No. ATS OPN400 SAEG). Test in occordonce
with TMR ond AUStrolion SIGndords. Provide

~ Energex chonge of louds form to TMR

TipE

REQUIREMENT

COMMENTS

New Lontern

New Lontern

E
@
^

^
,

Poin of supply Energex
p for U1831757

..\

Proposed roff c
59no contro er
cab'net Ms275

w'Ih Top Hot
Refer Nole 4

@

tosodoled Job Nos

,

^,,.,,.

^..,
^14

Existing conduits ,/'~'

Auntory Drg Nos Hadz
Grid

Height
on in

Survey
Books

Deportment of Ironspor! Grid Huin Rocd,

RUN I
CONNECTS

co
a
=

Survey 0010

Dotum

5

A

^

E2

L,
In

FUNCTION

E4

^ ^ <^ I
51^

co
o

Z- :^.

^. O
' '22

o

07

^

Q:.
^.

SIGN SCHEDULE

REQUIREMENTSIGN TipEPOST

in Regulatory sign (R6-6A) us ' ne* ^i^
Install non sig2A Regul. toy sig" (R6-6A) on new post
Install ne, SIg5 Worning sign (W3-Sky on new post

"
"I

RED

YELLOW

Existing circular pit

^ 11^I
, L^7

E6

^ 2

Or
Q

Q

.

.

.

.

.

.
^ NEUTRAL

SCOl. s

A5 I

M2

O 246 BIOm

CORES USED

2 ..
..
^

^..

jinens orig sho. n in metres
exc. t whore shown 9th. mis.

E5

.

XIsting IT Fie

3

nt 762

CABLE SIZE

CONTROLLER TYPE

TYCO ECLIPSE EC1-62-16

DEIECTOR TABLE

phisicAL COMROLLER LOGICAL Loop/pB DisT To
LABEL TERMINAL INPUI CONFIGURATION STOP LINE

PRESPI As shownLoop I

P2 PRES coinLoop 2 2

3P3 PRES 1/6mLoop 3

SPARE CORES
To EARTH

PIT SCHEDULE
COORDINATES

EASTING NORTHING

E1 528484.421 6922687.516 Cmulor

E2 528495.016 6922687.328 Circulor

^..

GOLD COAST CITi

PACIFIC MOTORWAY

EXIT 49 INTERCHANGE EAST
Reference Points

From ,tort to
end o1 job

0.55

..
,', NL ER ..

PIT NO

ProCCdin
RP

12A/10R
rou

Digt. to BIOrj

of job (km)
0.37

01nO Q rOm

Loop DEIECTOR FEEDER CABLE SCHEDULE

DISTANCE FROM OUANTITiLoop
STOP/HOLD LINE (in) (in)TipE

As shown 530 Instoll Ne,

160 Instoll newAs shown

135 Install newAs shown

625TOTAL

E3 528479.404 6922677.642 Cmulor

E4 No. 4

E5 Cmulor

E6 No. 4

E7 No. 4

No. 4E8

E9 No. 4

Cmulor.EiO

Ell Cmulor

E12 528588.069 6922751.338 Circulor

Loop
No

3-16

ORefer Note 2

19C

I PRESENCE

2 PRESENCE

3 PRESENCE

Instoll ne, PI
Instoll ne. PI

Instoll new PI on
existing condu't

Existing to reino'n
UNrode 10 ne. PI
Existing to reinoin
Existing to reinoin
Existing to remain
Existing to remain

Instoll new pit
UNrode to new pit

Instoll new pit

TRAFFIC SIGNAL INSTALIATION
OPERATIONS AND ELECTRICAL

CONNECTION SHEET
ENGINEERING CERmnC, inON RPEQ

IURENAMEENG. AREA
ECl, cal DROESNER

TYPE

CONDUIT SCHEDULE
PIT NO ELECTRICAL LENGTH

(in)FROM To NO SIZE

Eonh 12E3 E1 2 100

100 Existing Rocd 12El E2 2

100 Existing Rocd 15E4 E5 2

Ell E12 2 100 Existing Road 21
60TOTAL:

From Grid to
Following RP

7.86

COMMENTS

Following
RP

2A, ,'110

NOTES:

I. The ex'sting informolion shown on the PIOns hos been
supp 'ed by the various services oathorities

2. Locate existing underground electrical conduit o1ignment ond
ritegrote ne. circulor electricol pit into IOCoted conduit
o 'coment OS shown

3 Refer drowing number 706970 for fibre optic coble
nstollotion deloils

4. Instoll IrufIic signol controller cobinet site M5275 on concrete
bose pod in occordonce with TMR stundord dro, ing 1423
Provide eonh pit (riot shown)

5. Multiple oops to be connected in porchel to o single loop
feeder cable OS sho. n

6. Provide 25mm' 2C XLPE/PVC moms coble to new Controller
M5275. Energex service f use for mains cuble to be 50A HRC

REMARKS

Drown

C. WeilCIK

Designed

SURFACE COMMENTS

Instoll new

Instoll new

Instoll new

Instoll new

Site Number

M5275
un up 302 F2o

Job "o

Contort. No.NO DATE
9350 o08,201 Din. i No.

Series Number

Queensland
Government

TS-I of I
toil 14
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PHASE
DIAGRAMS

SIGNAL GROUPS

VEHICLE/PED

LOGICAL INPUT

CALL

EXTEND

INCREMENT

A PHASE

VCI

4

X

X

SPECIAL
CONDmONS

SIGNAL
POST

2

B P HASE

VCI

1.2.3

PRES

LANTERN SCHEDULE

REQUIREMENTHARDWARE

T

G/M 2 Aspect LED Lontern
G/M 2 Aspect LED Lontern
G M - Ground Mounted

\

SGI RED if presence on detector I.
2 or 3 curieeled (after min RED

~ ^9, , ? .4^,: * *

else 01 of Ier RED mux time.

, ^^. a. -*.

,. ,,,,, I'S. *,,, ^I^,.. .

g.
^

New Lantern

New Lontern

,,

*

.

aE
.

\ ,-., b

LEG EN D
,*.** UNLESS OTHERWISE STATED 4. ,,.

PROPOSED CONDUT RUN

ExSTiNG CONDUIT R N

RECTANGULAR PIT

FOOT NG LOCATION

DETECTOR Loop

STAT ON POST/ D
a C RCULAR PITo

'I NOTE:
^ NEW ITEMS ARE To BE SUPPLIED &

61
NSTALLEO To TMR SPECIFICATION Mins9i

REFER To TMR SDi436 FOR SYMBOL DUALs

\/

^I '-

,g
a:

a'

8.
a

:^;.
.*3 ,

. .~.\
* 15" ^. .

J ^

^

s I\

Existing ITS
Field Cobinet
5762

co

X

^ \
~ Install ER directiono1 on tenno

on Ithe Trothc Signal post

Energex chonge of 100ds form to TMR

'^^> I I^;;, I I
"' I' I' I"""'^j> 11' I I"'71 1'1I"" I I

^:)/

a.

^

\
\

o
,"
^

o=

.

Remove existing S250W Iuminoire ond provide
new ATS SonO Wott Aeroscreen Iuminoire (Port
No. ATS OPN400 SAEG). Test in occordonce
with TMR und AUStrolion Stondords. Provide

"

El
(^^

.

,

E2

*

Q
.
,

TRAFFIC SIGNAL CABLE SCHEDUL
STAnON/

PIT

FROM To

\\

,J

,I

El

a

^

=
,!

g.
^

81

,J

^

,

Z
=
1:1=

I^I^

IA

=

..

CABLE
TipE

'^;^,,V

Joint Pillor.
Refer Dwg
No. 797596

2

EiC

LENGTH

(in)

19C

PIT NO

FROM

Ei

Ei

Cl

EIA

.

19C

...

EIB

,

^. ,

TOTAL

I'

31 Install new coble

I~'

a,

REMARKS

CONDUIT SCHEDULE
ELECTRICAL LENGTH

(in)NO SIZE

142 100 Concrete

2 100 Existing Rocd 14
53EUrlhI 100

72 100 Eonh

88TOTAL

49

Proposed Ironic signol controller
cobinet M5276 with Top Hot
Refer Note 3.

..

To

EiB

E2

C7

EIB

Q, '

Existing sub-mom coble
~ SIB 352 10 be removed.

cut-back Grid termingted
into Ms276

18 Irisloll he" coble

I"

I,

I;/

",

^^

co

o
,.

EIA

Cl

,

t
,

t

!> <;;:^,

Q"' 11'
, "' 1'
I'/

~

^ Auxinory Dig Nos Hadz
Grid^
Height

B DIG*ing Revised 0 20.11.18 On in

15 A Issued For Construction Survey
. Revisions/Descriptions Certificolion Dole Microiiled Books
^ 00 FILES C' NERD ROAD PROIECIS Element, 34 PUG"" "do"0 041 ROM S rinl, aji 49 Fino Ms275, "5276. TS. Conm, B_C. d.

Loop DETECTOR FEEDER CABLE SCHEDULE

OUANTITdLoop STOP/HOLD (in)No
LINE in

272As shown

172As shown

172As shown

185As shown

801TOTAL

E9

\

\.

SURFACE

r

Y

,

,

Loop TipE

*

2

3

4

.\

;, c,

PRESENCE

PRESENCE

PRESENCE

PRESENCE

\\
\

\

. ,fJ ." .,,

\ i, *

< ,. *$,
>^$: ! I

COMMENTS

WARNING

C"ECKS Wlm ALL SERVICE unHORmES BEFORE
COMMENCING WORKS

Instoll new

Install new

Instoll new

Instoll new

.
...

\

^;^-/
^ ,1', '^./

,. ,

\

.\

,

, ^' e^'
(^^

I

I E3

E8

REMARKS

STATION
No.

E6

Instoll Ne"

Instoll new

Instoll new

Instoll new

FOOTING AND POST SCHEDULE
COORDINATES

TipE COMMENTS EAsnNG NORTHING
4.1m Post Instoll New 528464.536 6922572.754

6922572.127528451.9684.1m Post Install New

, ;t, -
^,^

\
\ ,

\' \, I
111 ^

2

*

*. '

^ .,,,"':ai^.
;,' ;{;I, ::^,
' I I, .*,

,

C6

,

As, netted Job No.

^

is

^

Donorlm. it of Transport and Main Roed,

RUN I

./

^i^
I" '

5

co
q
=

,

.

^
49 FUNCTION

^

Survey Doto

CDA94Datum

E7

, ?,

?.

I I

^

-^.

Q
co

,.

11^I^

,

I\'
I "\/I "\
,/,,//
II^

1/11 ^I

.

.

*,, ,

^/

co

E4

^ CONNECTS
^ ^<^I

.

*><:'

.

MGA94 Zones6

in

,

,

C

^. 2
^I^

I^^

RED

YELLOW

MD Derived

,

I

c#"

E5

,~*

MRI00720

Z =
or
Q

\

.

\

'*,

Scales

O 246810m
^

As I

A4 2

I

NEUTRAL

inensions sho. n in metres
exc. t ,here sho, n other. ise

CORES us D

2

SPARE CORES
To EARTH

I

I ,^,-

I"

CABLE SIZE

CONTROLLER TYPE

Tico ECLIPSE ECi-62-16

DETECTOR TABLE
pinsicAL DinmuER LOGIC^ Loop/PB usT To

LABEL TERMINAL INPUT CONFIGURATION slop UNE
PILoop I PRES As show

Loop 2 P2 2 PRES As sho"
Loop s Pg 3 PRES As sho"

P4Loop 4 4 PRES 115m
5

6

7

SIGN SCHEDULE
SIGN TipE REQUIREMENT

Regulatory sign (R6-6A) Instoll new sign on nan post
Regulotory sign (R6-6A) Instoll new sign on ne, post
Worning sign (W3-3A) Instoll new sign on new POSl

GOLD COAST CIT'I

PACIFIC MOTORWAY

EXIT 49 INTERCHANGE WEST
Reference Points

From '10/1 to
end of job

0.53

ci' I NL BK

\

,.

I

\

POST

2A

3

3-16

Preceding
RP

12NIOR

^^^

PIT NO

19C

ro"

El

EIA

EIB

EIC

Cl

E2

Es

E4

E5

C6

E6

E7

E8

E9

Instoll new pit 528463.679 6922576.222Orculor

Instoll new pit 528486.19/6922565.485Circulor

Circulor Reploce with new pit

Instoll new pit 528485.307 6922569.080JPit

Instoll new pit 528487.279 6922565.704Circulor

Instoll new pit 528452.795 6922576.338Circulor

Existing to reinoinNo. 7

Existing to reinoinNo. 4

Existing to reinoinNo. 4

a:isting to removeNo. 7

Existing to removeNo. 7

Existing to reinoinNo. 4

Existing to reinoinNo. 4

Existing to remainNo. 4

NOTES:
I . The existing informoti@n shown on the PIOns hos been

supplied by the VCrious services outhorities
2. Refer dro"ing number 706969 for fibre optic coble

installotion deloils.

3. Instoll Ironic signol controller cabinet site M5276 on
concrete boge pod in occordonce with TMR stondord dro. ing
1423. Phid. eo, !h pit ("ot sh, *").

4. Multiple loops to be connected in porollei to o single loop
feeder cable OS sho"n.

Provide 35mm' 2C XLPE/PVC incins code to ne. Controller
Ms276. Energex service fuse for incins cobie to be 500
HRC

Conduit to be CCPped & secled in pits E6 & C6
X-Y coordinotes provided ore indicotive only. Finel localion
to be deter merit on-site in occordonce with TMR stondords
Existing under-depth electricol conduit exist on-site. No
new LV coble sholl be installed in existing under-depth
conduit. Nl existing under-depth condu'ts sholl be lobeled
on-site ,ith permonent origroved incrked plates stunng
under-depth LV conduit.

Site Number

TipE

inst. to start

of job (kin)
0.83

.!^..
. . t:,. .

IFL RANG

dinoeromI ino

---

.

PIT SCHEDULE

^

COMMENTS

\

COORDINATES

EASTlNG NORTHING

From end to
Foilo, ing RP

7.42

Existing Rote 3 pillar mounted
Switchboard Site 353

. . ......^ ^.
Point o1 Supply, existing EmergeX I
URD pillar U1428402. I

ROAD

\

fullo. ing
RP

layllQ

morn

C. 00JCiK

0,319n. d
C. WDJCIK

TRAFFIC SIGNAL INSTALLATION
OPERATIONS AND ELECTRICAL

CONNECTION SHEET
ENGINEERING CFRnRCAnON RPEQ

SIGNATURENAMEENG. AREA
Ori innl xi nodElectrical D. ROESNER

M5276
UBD NAP 302 F20

Job No

No. DATE ControCt. No.
09350 S a 201 Dram No.

Series Number

Queensland
Government

S-01 of I
Min Deloi1 02 14



77/80

\~\

AID

Potentiol under-depth
conduit. refer Note 2

A ,, Born

^
<

LEG EN D
,.,. UNLESS OTHERWISE STATED *

PROPOSED CONDUIT RUN

^ ^ ^ EXISTING CONDUIT RUN

RECTANGULAR PITC=

FOOTING LOCATION

DETECTOR Loop

STATION POST/ID
PIT NUMBER

CIRCULAR PIT

LUM NA RE 250W

",

.

o

"
=

g
,^
E
t
a:

I

EB

a.
^

I^

I

.!

a
, NOTE
;a
~ NEW ITEMS ARE To BE SUPPLED &8
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WARNING
SOME SERVl^S ARE NOT SHonN

ALL CONTR, CIORS ARE RESPONSIBLE FOR AVOIDING
CONFucts WITH SERVICES AND HUSr CARRY OUT
CHECKS WITH ALL SERVICE AnnoRmES BEFORE

COMMENCING WORKS

^

,

Sub-duct Mienno coble in
20mm MD Comms conduit in
Electrical conduit

' B Drowing Revised
= A Issued For Construction

Revisions/Descriptions
^ 00 RLES G: NERD ROAD gamen1,34 PDL"ic Momm

^,
.

B PHASE

VCI

1.2

PRES

\

Provide new 35mm' 2C

.

T

I, ^;, .'.'

);lipA{pA, ,

XLPE/PVC Moins cable into
Controller M5275 from
Energex Pillor U856182

SGI RED if presence on detector
I or 2, conceled (of Ier min RED
time) b presence on detector 3

*^.
,

E
CD

Certification Dole Microfiled
011 Rom SI rob Exit 49 rin01 1,5275_"5276. TS, Coining. B. C. d

0,350 20.11. ,,

E3

Instoll BT direction o1 Gritenno

on the Troffic Signol post

Proposed troffic
s'grin control CT
cobinet M5275

wlh Top Hot
Refer Note 4

Associntcd Job "OS

E3A

Survey 0010

Datum

Auxiliary Drg Nos Horn
Grid
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SCOles
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O 246810m
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jinenaions shown in metres
ace I .here sho. n 6th erui$e

E5

*

E6

^^
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I

XIst'rig n Re
net 5762

Provide new 35mm' 2C XLPE/PVC
Moms coble into SIB 352
Refer Rote 3 Lighting Orc, ing

.V
.

.@-

GOLD COAST crrY

PACIFIC MOTORWAY

EXIT 49 INTERCHANGE EAST
Reference Points

From start to From end to
end of job FCllo. ing RF

0.55 786
into I. in

to colly deepen conduits
odjocent cobine! to ochieve
As/NZS3000 coinplionce

Preceding
RP

I Ion
,OU

NOTES:

I. For Noles ond Schedules refer Drowing Number 797597
2. Electricol Controctor sholl check conduit for coinplionce to As/NZS3000

requirements. If under-depth. Conlroctor sholl install75mm(Min)thick
concrete obove conduit to o1 surfoce level to ochieve coinplionce

5. Position of signs to be confirmed on SIe
4. Existing under-depth electricol conduit exist on-site. to ne, LV cuble

shall be instolled in existing under-depth conduit. All existing under depth
conduits sholl be lobeled on-site unh permonent engroved in orked plotes
stating under-depth tv conduit

met. to stun

of job (kin)
037

@1nO G rOm

Remove existing Sub-in dins
supply coble into SIB 352.
cut bcck ond instoll into

M5276 vio Joining pillor

Folio, ing
RP

12A/110

re. n

C. wOJCIK

Designed
C. WOJCIK

TRAFFIC SIGNAL INSTALLATION
OPERATIONS AND ELECTRICAL

CONNECTION SHEET
ErrsiNEERiNe CERTiricAnoN lipEq

SIGNATUREus, E
R On in o1 si fled

DEIECTOR TABLE

phisicAL COMROLLeR LOGICAL Loop/PB DisT To
LABEL TERNIN". INPUT CONFIGURAnON STOP LINE

Loop I PI PRES As sho. n

Loop 2 P2 PRES Born

PRESloop 3 Ps 116m

ENG. AREA
Ele Ir o D

NEUTRAL

SPARE CORES
To amH

Site Number

19CCABLE SIZE

CONTROLLER TIPE

TICO ECUPSE EC1-62-16

M5275
UBD MAP 302 F20

Job "o
Controd. NoNO DATE

09350 30,0820i DIG. in NG
Series Number

3-16

Queensland
Government

TS-I of 2
eo 14



LEGEND
UNLESS OTHERWISE STATED o. 4*.

PROPOSED CONDUIT RUN
EXISTING CONDUIT RUN

RECTANGULAR PIT

PIT NUMBER

FOOTING LOCATION

LUMINAIRE 250W

SWITCHBOARD

.

@
.

a^-

.

NOTE
NEW ITEMS ARE To BE SUPPLIED &

INSTALLED To TMR SPECIFICATION MRTs9i
REFER To TMR SDi4s6 FOR SYMBOL DETAILS

WARNING
SOME SBMCES ARE NOT SHOWN

ALL COM1RACIORS ARE RESPONSIBLE FOR AVOIDING
CONFUCTS WITH SERVICES AND MUST uniat OUT
CHECKS WITH ALL SERVICE AmHORmES BEFORE

COMMENCING WORKS

a
,
^
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TRAFFIC SIGNAL CABLE SCHEDULE
STATION/

PIT

FROM ToSi

g
^
E
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co POS Energex

Z
=
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^
.
,
,
^

TSC I

a

CABLE LENGTH
(in)TipE

-.* 11
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^
8
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g
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Pill r No. U8561

PR

2

19C
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^ ~ ^. 11

19C

TOTAL

=

50 Install ne, coble

,

REMARKS

.

20 Instoll ne, coble

,

50

,I

r

,

,

,

<

SIGNAL
POST

I GIN 2 Aspect LED Lontern
2 CIM 2 Aspect LED Lontern

G M - Ground Mounted

11,
11^

^

,

=

LANTERN SCHEDULE

I

r
^

81

.

FOOTING AND POST SCHEDULE
COORDINATES

EASTING NORTHING

I 4.1m Post nstoll Nan 5284B4.573 692268B. 679

2 4.1m Post nstoll New 528494.740 6922688.941

HARDWARE

STATION
No

TYPE

5.
,̂

.

REQUIREMENT

COMMENTS

^

^

^

New Lontern

New Lontern

-~ A Issued For Construction

Revisions/Descriptions
s co RLES G: NERD ROAD PRO^Cls BErneni, 34 DCic Hold,

^i

Survey Dojo

Dotum

AIXiliory Drg Nos Horn
Grid

Height
On in

Survey
Certification Dole Microiiled Books
inI Ruin Si nol, Exit ,9 RFol Ms275. "5276. TS. Coming. B. C. d.

JOIN DRAWING No. 706975

PIT SCHEDULE
COORDINATES

NORTH NGEASTING

. 528484.421 6922687.516 Circulor

E2 528495.016 6922687.328 Circulor

E3 528479.404 6922677.642 Cmulor

E3A 528478.600 6922677.381 J Pit

E4 No. 4

E5 Cmulor

E6 No. 4

E7 No. 4

E8 No. 4

E9 No. 4

r Note 2 *EIO C'rcu or

Ell No. 4

E12 528504.647 6922851.153 Cmu or

AESOPiolod Job Nos

SIGN SCHEDULE
REQUIREMENTPOST SIGN TipE

egulotoiy sign Instoll new sign
(R6-6A) on nan post

Regulotory sign Instol new sign
(R6-6A) on ne. post

Worn'rig sign nsto new sign
(us-3A) on new post

Warning sign Insto new signSAO
(W3-3A) on new post

*Post'on of 99ns to be conf'rined on site

Deportment of Transport Grid NGin RDOds

in

PT NO

2A

30

Loop DETECTOR FEEDER CABLE SCHEDULE

DISTANCE FROM QUANT, IYLoop Loop

STOP/HOLD UNE (in) (in)TipENo

I PRESENCE As shown 550 Instoll New

2 PRESENCE As shown 160 Instoll ne,

3 PRESENCE As shown 135 Instcll new

TOTAL 625

SCOles

O 246810m
^

TipE

inchsion, shown in metres
exec I .here sho. n other. ise

COMMENTS

Instoll ne, pit
Instoll neu pit

Instoll new pit on
existing conduit
Instoll ne, pit

Existing 10 reinoin
Up910de to he, pit
Existing to reinoin
Exist'rig to reinoin
Exist'rig to reinoin
Existing to reinoin

rigto new pit
Existing to remain

Insto new pit

CONDUIT SCHEDULE
ELECTR CALPIT NO LENGTH

(in)FROM To No szE

E3 E1 2 100 Eonh 12

' ER 2 100 Existing RODd 12
E4 E52 100 Existing Rocd 15
Eii E12 2 80 65Eonh

TOTAL 104

GOLD COAST CIT/

PACIFIC MOTORWAY

EXIT 49 INTERCHANGE EAST
Reference Points

From '10/1 10
end o1 job

0.55
o 1.4

Preceding
RP

12,110R

REMARKS

UsI. to stun

of ich (kin)
0.37

61nO e rOmrOu

SURFACE

NOTES:

I. The existing information shown on the PIOns hos been supplied by Ihe
vonous services outhorities

2. Locote existing underground electrlcnl conduit o1ignment Grid intogrote new
cmulor electricol pit into IOCoted conduit o1ignment OS sho"n

3. Refer drowing number 706970 for fibre optic coble installation deloils.
4. Instoll troffic signol controller cobinet site M5275 on concrete bose pod in

occordonce with TMR stundord drewing 1423. Provide eonh pit (riot show
5. Multiple loops 10 be connected in podlel to o single loop feeder coble OS

sho. n

6. Provide 35mm' 2C XLPE/PVC in Qins coble to new Controller M5275. Energ
service I use for in Gins coble to be 50A HRC

7. X-Y coordinates provided ore Indicolive only. Final 1000tion to be delermen
on-site in accordonce with TMR stondords

COMMENTS

From end to
Following RP

7.86

Instoll new

Install new

Instoll new

Instoll new

Following
RP

12A/110

Din, n

CumCiK

Desiqned
C. WO. ICIK

TRAFFIC SIGNAL INSTALLATION
OPERATIONS AND ELECTRICAL

SCHEDULES
ENGINEERING CERnRCATiON RPEQ

ENG. AREA NANE
eclricul DROESNER

Site Number

M5275
UBD MAP 302 F20

Job No.

Cantoct No.NO DATE
50 o11,201 Dro*in No.

Series Number

Queensland
Government

TS-2 of 2
all 14



us^NB^NB^N .^^11 ,
NB-HB=!*a=NB-UB__

LEGEND UNLESS OTHERWISE STATED
ExisnNG CULVERTS

ExiSnNG NOISE BARRIER

ExiSnNG GUARDRAIL

CONCRETE BARRIER

EDGE OF PAVEMENT

EXISTING CABLE/CONDUIT U/G ROUTE
Lv/SL POLE I JUNcnoN Box
400W HPS PROPOSED LUMINAIRE

250W HPS EXISTING LUMINAIRE

STATION NUMBER

PIT NUMBER

RECTANGULAR PIT

CIRCULAR PIT

RATE 3 PILLAR MOUNTED SWITCHBOARD

(^^

g
<

^
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or
=
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^--. ^--^ ^ ^-
^^^
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13:

g
,a
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^
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(^^
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BAOFIC 11070RWAY^oL!I.H^bullD. ~

T 49 OFF RAMP

^

@

ExiSnNc unLiTiEs
STORMWATER PIPE

DBYD SEWER

a

X

.

"̂

PACIFIC MOTORWAY NORTHBOUND

^.
,,
,

Survey 0010

Dotum

a AIXiliory Dig Nos Hada.
' 713 26- '
B Minor Changes o 20.11.18 I 929 0 - ,
IE A Issued For Reinediol Electricol Work UF. A Suru
' Re, isions/Descriptions Certificotion Dote Micronled Books
^ CUD RLES G: HERD ROAD PRO"CIS Ehmnt. 34 Silo 352 . .I a futon Soulhbou, d on Rqm SIe 352 SI. D ER & Evil 49 59ulhbourid dr_B. d

co

b
N

FROM Pn

El

ELECTRICAL CONDUIT SCHEDULE
LN H

USAGE SURFACESIZE (min) (in)
80 65 Electricol Eonh

No

2

ROAD LIGHTING SCHEDULE
POLE LUMINAIRE

COMP Exi ING RECOVER ERECT ALIGN COMP RECOVER ERECT
EXIST.o- I. D. (in) ,in, ,in, (in) ID LUMIN. CUST. LUMIN

REFER DRAWING NUMBER 713929
O & MAIN ROADS DEPARTMENT, M - U MouN D. BPM - BASE PLATE M UN . Ju - JOINT USE POLE. K - KM

LOCATION

SERVICE LOCATIONS AND CONFLICTS

I. The existing services information shown on this PIOn is OS supplied by Tronsporl Grid MDin Roads ond vonous utility service outhorlties.
2. The informotion is riot intended 10 provide line Coalroctor with complete or occurole informotion concerning the IOCotion ond extent of utility services.
3. The Controctor is to incke enquiries of the service oulhorities OS to the location, depth Grid extent of utility services prior 10 commencement of ony work

on the site.

4. No work is to be corned out within 3 metres of ony existing services. without prior recorded consultotion with Ihe relevont service oathotity.
5. The Controctor is to jinmediotely odvise the Principol Grid relevont service outhority. when on existing underground utility service riot previously identified. is

found during construclion. A hold time of two doys is 10 be o110wed for the service authority to witness und document.
6. The Controctor will be solely responsible for ony doincge incurred to existing utility services OS o result of the execution of work under the Controct

-----.
^^

-......

Associoled Job Nos

LIGHTING DESIGN COMPLIANCE CERTIFICATE
THIS LIGHTING DESIGN COMPUES GENERALLY WITH THE NOMINATED

CATEGORIES OF Asii58.11:2005 & Asii58.12:20io

NAME: 0. ROESNER TITLE: ELECTRICAL ENG

vs (EXTENTS LIMITED To LOR)LIGHTING CATEGORY

I""""

Deportment o1 Tmnspor! und Moin Roads

I"
I'

COMMENTS

New conduit

LUMINAIRE DETAILS
MANUFACTURER & MODEL
TipE & WAnAGE
I-TABLE

INnlAL LUMENS

COMPUTER DESIGN ODAILS

Asi i58.22005 COMPLIANT SIWARE PERFECT LITE
SOURCE OF PROGRAM TREvoR cusswELL sopiwARE

077MAINTENANCE FACTOR
CIE-R3ROAD REFLECnON CHAR

ALL LIGHTING CALCULATIONS ARE AVAILABLE UPON REQUEST

FOR LIGHTING ARRANGEMENT, SPACINGS. MOUNTING HEIGHTS. OUTREACH
DEIA LS AND SIGNIFICANT ROAD FEATURES, REFER To DRAWING

SDS No

SCOles

O 5 10 15 20m
^

\\

jinensions sho*n in me res
ace I .here sho. n nth. miso

STATION to

\

GOLD COAST CITf
PACIFIC MOTORWAY

OIL OHGE 30.995km - 32,275km
Ref erence Points

inst' to 510r! From start 10 From end toPreceding
of pb (km) Grid of job FCllo. ing RFRP

laylOA 039 1.28 7145
rOU @1nO Q loin in

ATS OFnSPAN

HPS 250W I HPS 400w
OPN250SAQT99 L1642 I
OPN400SAQT99 L1560

28000 I 4800o

EASTING

FOOTING SCHEDULE
NORTHING FOOTING TipE

N/A ALL FOOTINGS ARE EXISTING

CUST

K

OUTREACH ARM

SDS EXIST REC R CT

No. to) (in) tin)

PT NO

El

E2

ELECTRICAL PIT SCHEDULE
COORDINATES

TYPE
EASTING NORTHING

528504.048 6922840.140 Cmulor

Type 4

in-

NOTES:

I. Th's drowng 's bosed on 'incrked up' inf ormotion provided by RODdTek ond must
be confirmed on-SIe.

2. X-Y coordinotes provided ore indent re only. Finol IDCotion to be dolerment on-site
n occordonce with TMR SIondords

5. Existing under-depth electricol conduit exist on-site. No new LV coble sholl be
'rigtolled in existing under-depth conduit. All existing under-depth conduits sholl be
obeled on-site with permonent engroved incrked plates sloting under-depth LV
conduit.

SHEEt I OF 5

ENERGEX PROJECT NUMBER: S2350210
PROJECT SUBURB: PIMPAMA

COMMENTS

SDS No

Following
RP

layl lA

MOUNT
HEIGHT

(in)

Gun

UNOKHOVA

Designed
DROESNER

RATE 5 ROAD LIGHTING
LAYOUT

SHEET I OF 3
ENGINEERING CERTIFICATION RPEQ

ERG. AREA NAME
ELECTRICAL DROESNER

REMARKS

PROPOSED

EXISTING

REMARKS

S te Number

S352
Job No

No. DATE Contort. No.
09350 o04,201 nthin No.

Series Number

Queensland
Government
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OFF RAMP

Potentol under depth
conduit. Refer Note 5
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SERVICE LOCATIONS AND CONFLICTS

I. The existing services informotion shown on Ih's PIOn is OS supplied by Tronsport Grid Main Rocds ond vonous utility service outhorities.
2. The informotion is riot intended to provide the Conlroctor with complete or occurote informotion concerning the location ond extent of utility services.
3. The Controctor 's to incke enquiries of the service outho, ities OS to the IOCotion. depth Grid extent of utility services pro, to commencement of ony ,ork

on the site.

4. No work is to be coined out within 3 metres of ony existing services, *'thout prior recorded consultotion with the relevant service outhority.
5. The Controctor s to jinmediotely odvise the Primcipol ond relevont service outhorlty, when on existing underground utility service nol previously identified. is

found during construction. A hold time of two days is to be o110wed for the service outhority to witness ond document.
6. The Controctor will be solely responsible for ony do muge incurred to existing utility services OS o result of the execution of work under the Controct.

,
v,
,

co

e
ai

d
,"

.

LOR

^

' B Minor chonges
A Issued For Reinediol Electrical Work

Revisions/Descriptions
^ 00 RLES G: NERD ROAD PROilECIS Elements 34 Site

^

^

o=

co
.b
o

o

' PR

^

co

L, .I

SB 352

I. .
<

MFA

Centiicolion Dole Microlrl, d
2 - Hl & Exit 00 Southbound on Ruin SIC

070

Un/800
'ACAone

0701i"'
^'77180U

^

^,

0,350 20.11.18

,,

NEW POS ENERGEX
PILLAR U856182

^S
,

Survey Doto

Dotum

Aunilio, y Drg Nos Hadz
Grid

713925
Height71,927-
On in713929
Survey797596
Books

SL un * E. it 49 Southbound d, B. d.

Associated Job Nos

,AQIa. Q#'70

El

^-!.

Deportment o1 Ironsporl und M@in RODds

^o
o<
coo
Z "

^=
<

\^
,,!, *

<^^

E2

SCOles

O 5 10 15 20m
^

JOINS LEFT

linensions shown in metres
exce I .here sho. n o1hemi, e

o TH o

NOTES:

I. For Symbol Legend Grid Services Conflict ref er Sheet I of 3
2. This drowing is bosed on 'monted up' informotion provided by RocdTek ond must be

confirmed on-site

3. Lighting Design completed to comply with As/NZS 1158.11:2005 cotegory us for the
extents within LOR shown.

4. Existing under-depth electricol conduit exist on-site. No new LV cuble shall be instolled
in existing under-depth conduit. All existing under-depth conduits sholl be lobeled
on-site ,ith permonent engraved ingrked plotes stoting under-depth LV conduit

5. Electricol Controctor sholl check conduit for coinplionce to As/NZS3000 requ'reinents. If
under-depth, Controctor sholl inst01175mm(Minithick concrete obone conduit to at
surface level to ochieve coinplionce

RATE 3 ROAD LIGHTING
LAYO UT

SHEET 2 OF 3
ENGINEERING CanFCAnON RFEq

WEENG. AREA
ELECTRICAL DROESNER

OIL OHGE

Preceding
RP

laylm

GOLD COAST CITY

PACIFIC MOTORWAY

30,995km - 32,275km
Reference Points

From start to
Grid o1 job

1.28

Dint. 10 510rl

of job (km)
0.39

041
^;441,

From end to
Following RP

7145

Foilo. ing
RP

12A, I'llA

^;^~\

Drown

L NorHOVA

DOSign. d
DROESNER

SHEET 2 OF 5

ENERGEX PROJECT NUMBER: S2550210
PROJECT SUBURB: PIMPAMA

Sin Number

S352
Job No.

Contract. No.DATENO
9350 20,0420i Drowin No.

Series Number

Queensland
Government
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linensions sho. n in metres
exce I .here sho. n other. ise
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^

-^

^^^
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^

^ ..

~~~~-

~-

--

^

.--

-~-

^

^

^

OIL CHGE

Preceding
RP

laylOA

^

~^

SERVICE LOCATIONS AND CONFLICTS
I . The existing services information sho, n on this PIOn is OS supplied

by T, on sport Grid Moin Roods Grid vonous utility service outhorities
2. The informotion is riot intended to provide the Controctor wilh

complete Dr occurote informotion concerning the 1000tion Grid exlen!
of utility services

3. The Controctor is to in oke enquiries of the service outhorit'es OS to
the IOCotion. depth und exlent of utility services prior to
commencement of ony work on Ihe site

4. No ,ork is 10 be corned out within 3 metres of ony existing
services, without prior recorded consultation ,ith the relevont service
outhority

5. The Conlroctor is to immediately odvise Ihe Principol Grid relevont
service outhority, when on existing underground utility service riot
previously identified, is found during construction. A hold time of
two doys is to be o110"ed for the service outhofity to witness ond
document

6. The Controctor will be solely responsible for ony do incge incurred to
ex st rig at ity services OS o result of the execution o1 work under
Ihe Coalroct

~^-^- ~

~-.

~^

^
LEI
co

co
Z
o
, --

^

^

GOLD COAST CIT/

PACIFIC MOTORWAY

30,995km - 32,275km
Reference Points

From start 10
end of job

1.28

Dist. to 3/@ it

o1 job (kin)
0.39

@1nO e Torn

~~

.~~

reu

~.-

-^

^

^-

^

~-

~~~~.

~.-

~~

~..

in.

^

From end
Following

7145

NOTES:

I. For Symbol Legend refer Sheet I of 3
2. This drowing is bosed on 'incrked up' information provided by

RoodTek ond must be confirmed on-site
3. Existing under-depth electrico conduil exist on-site. No new LV

coble sholl be instolled in ex'sting under-depth conduit. A I existin
under-depth conduits sholl be lobeled on-site with permonent
engroved in orked plates slothg under-depth LV conduit

Fello. ing
RF

12A/11A

Orc. n

L. NOKHOVA
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CIRCUIT SYMBOL LEGEND

-/- Main Switch/Disconnector
-,^,- Fused Switch (single phase)

Contactor with 230V coil./

A LV us Termination Box

B-. HPS 250W Iuminoire

.-. HPS 400W Iuminoire

I Slotion number

O Existing Energex Service Pol

O Pole Mounted Ironsiormer
'/~ Circuit Breoker

POS Energex -
Pillor U856182 Energex Service

Fuse

. ^

NEW 35mm'

4C XLPE/PVC

CIRCUIT NOTES
I. Calculations bosed on 230V supply for single phDse ond 4000 for Ih

phose
2. Foult loop impedance CGIculoted using the following

. 5 sec disconnect lime I or 20 imp I use pro^Cled. pil to pit.
underground circuit crible;

. 0.4 sec disconnect time for 10 Amp fuse protested. loop in
code, from pit/kit to pole terminol PCnel;

. Din Roil mounted multi purpose fuse switchj

. Trip current, 10 in Decordonce with As/NZS3000:2018
3. MOXimum roting of fuse to comply with foult loop impedonce

requirements
or riot met, contoct designer before circuit is energised

4. Voltoge drop CUIculotions bused on the following Blurt Grid run curren
S250W Stun = 1.80A Run = 1.45A

SIor1 = 2.93A Run = 2.28AS400W

,

g

^

.

,

^

~

*

a

gi
3.
a
I^
E

I00A Moin
Disconnector

10A
.!^

IA
.,!^j

IA
.!^

IA
^;.

I^

ELECTRICAL WORK NOTES:

I . Remove existing sub-moms coble to SIB 352 Grid terminote in M5276
2. Provide new mains cuble from p or U856182 to Site 352 (As shown)
3. All ,orks to be completed und tested in occordonce with relevont MRTS

ond ALIBIrolion Blondords

a.
.
^
Q

SÎ

A^^aLL.
S352Li

*!

ON

OFF

B

c^^^aLL.

I:^)"'O

(^0 @

a

8.
a
P

^

Is
e:

OA
.!^

,!^

.!^

,;
in
,

A ^, 52L2_.

co

e
N

N Auxinory Drg Nos Hadz.

B Minor Chonges o, 11/8 713927 ,. .
:. A Issued For Reinediol Elec!ricol Work MF. A 797596 Survey

Revisions/Descriptions Centiicotion Dole Micronled Books
a CAD RLES G: NERD roan PROIEdS Elemenls 34 SIG 352 - un a bing Southbound on urn Sit, 2 SL "I & at 49 Southb, u, d dr. B

B -a^^aLZ-.

c ^^aLL.

(D

o

o

@

o
^!^

,!^
.A

.!^

o

A^^^ZEL.

B ^^aLL.

c^^ZEL. I

o

o

C^

NOTES

I. These drowings ore provided for inodificotion to existing electricol
cobling. suitchgeor ond sriitchboords in regords 10 "Grid of life"
inninten@rice. The existing lighting design Grid o I existing
Iuminories, outreoches. poles etc ore 10 remain OS is
Certilicotion of Ihese drawings ore limited to electricol chonges
only

2. This drowing is bosed on 'ingrked up" informot'on provided by
RoodTek grid must be confirmed on-site

@

^

o

I JOINT AT A28

I^

,A
^

^
..

^

,A
,^

^^^^:^)

A ^^aL*._

B ^^2.5. ,

c ^^ZEL.

Associo!ed Job Nos

@

N ......

RATE S Top MOUNTED SWITCHBOARD SITE 352

...... E

E
------J

Deportment o1 Tronsport Grid Main Roads

@

Survey Dot

Datum

LUMINAIRE
LOCATION/ SUPPLY HASE CIRCUIT STATION

NUMBER

S352Li 3.5.10,100 4x250W HPS

5252L2 8.14 2x250W HPS

S252L3 15.20 2x250W HPS

S252L4 2.25 2x250W HPS

S352L1 2.6,7 3x250W HPS

S252L2 9.13 2x250W HPS

S252L3 17.21 2x250W HPS

S252L4 23.26 2x250W HPS

1.4 2x250W HPSS352Ll 3.6

S252L2 11.12 Ix?Sow. 1,400w HPS 4.73

S252L3 16.18.19 5.43x250W HPS

S252L4 24.27 2x250W HPS 3.6

@

@ ^^)

I^;)

FACIRC

MOTORWAY Pillor
EXIT 49 u856i82

(SWB352)

Dimensions sho, n in metres
e"ce I "here shown o1hemise

A

@

CIRCUIT SCHEDULE
STARI RUN FUSE

CURRENT CURRENT RAnNG

(A) (A) (A)

20 25mm' 4C XLPE/PVC Existing7.2 5.8

20 25mm' 4C XLPE/PVC Existing

20 25mm' 4C XLPE/PVC Existing2.9

20 25mm' 4C XLPE/PVC Existing2.9

4.35 20 25mm' 4C XLPE/PVC Existing

20 25mm' 4C XLPE/PVC Existing29

20 25mm' 4C XLPE/PVC Existing2.9

20 25mm' 4C XLPE/PVC Existing

20 25mm' 4C XLPE/PVC Existing

20 25mm' 4C XLPE/PVC Existing

20 25mm* 4C XLPE/PVC Existing

20 25mm' 4C XLPE/PVC Existing

LOAD

B

OIL CHGE

receding
RP

2,110A

r

GOLD COAST CITY

PACIFIC MOTORWAY

30,995km - 32,275km
Reference Points

From SIGrt to From end to
end of job Fallo. ing RP

1.28 7145

C

inst. to glad

o1 job (km)
0.39

Ulna . rainon

3.6

32A Moin
Disconnector

3.6

3.6

5.4

2.9

MINNUM
CONDUCTOR SIZE

...... E

E ,

3.6

3.6

3.6

in-

REMARKS

29

2.9

3.73

4.35

2.9

6A
I~ To GPO I (RCD P, o10.1. d)
6A
I~ To GP0 2 (Non RCD palatal)

N ......

rollo. ing
RP

12A/11A

ExisnNG FIELD CABINEi 5761

Gun

NOKHorlA
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LOCATION
POLE

STN SITE I, D.
COMP Exi NG RECOVERNo. (POLE N. ) (in) (in)ID.

I W468597 P01 108PM
2 W468598 FD1 108PM
3 W468599 P01 10BPM
4 w468600 Poi 10sBM
5 10/547 P01 8.5BPM
6 10/546 P01 8.5BPM

7 W468601 P01 8.5BPM

8 10/548 P01 10BPM
9 10/553 POi 10BPM
10 10/554 Pot 8.5BPM
10A 1113/6 POi 8.5BPM
11 10/549 P01 10BPM
12 10/552 P01 108PM
13 10/550 P01 10BPM
14 10/551 P01 10BPM

15 10/528 Poi 10sBM
16 10/599 POi 8.5SBM
17 W468602 POI TOBPM
18 w468603 POT 10sBB
19 10/600 POi 8.5SBM
20 w46a604 pot 8.5BPM
21 W468605 POi I DBPM
22 W46B606 P01 10BPM
23 W46B607 POi 10BPM

24 W468608 P01 10BPM
25 W468609 POi 10BPM
26 W468610 P01 10BPM
27 W468611 P01 10BPM

Exir 49 SOUTHBOUND
INTERCHANGE

ECT

(in) SDS No.

Ex
Ex

Ex

Ex

Ex

Ex

Ex

Ex
Ex
Ex

Ex

Ex

Ex

Ex

Ex

Ex
Ex
Ex

Ex

Ex

Ex

Ex

Ex

Ex

Ex
Ex

Ex

Ex

MRD - TansPORT & MAIN ROADS DEPARTMENT, sBM - SLIP BASE MOUNTED. BPM - BASE PLATE MOUNTED. JUP - JOINT USE POLE. KB

AUGN COMP
Exisi.(in) I, D

Ex SLi s250CM3
Ex SLi s250cMs
Ex SLi 5250cMs
Ex SLi 5250cMs
Ex SLi s250CM3
Ex SLi s250CMs
Ex SLI S250CM3

Ex SLi s250cM3

Ex SLi s250cM3
Ex SLi s250cMs
Ex SLi S250cM3
Ex SLi 5250cM3
Ex SLi s250cM3 s250cM3 MR0 5400cA
Ex SLi s250cMs
Ex SLi 5250cMs

Ex SLi s250cMs
Ex SLi s250cM3

Ex SLi s2socMs
Ex SLi $250cMs
Ex SLi s250cMs
Ex SLI S250CM3
Ex SLi s250cMs
Ex SLi s250cMs
Ex SLi s250cM3

Ex SLi s250cM3

Ex SLi S250cMs
Ex SLi S250cMs
Ex SLi s250cM3

ROAD LIGHTING SCHEDULE
LUMINAIRE

RECOVER
LUMIN. CUSI. LUMiN

CONSUMER MAINS u856i82 To s352

^
^

LOCAnON

,

,

o

"
=

â

ERECT

UNDERGROUND CABLE SCHEDULE
VOLTSSTATIONS

(v)FROM - To

CUSI.

r̂
.,

^

SOS No.

Ex

Ex

Ex

Ex
Ex

Ex

Ex

Ex

Ex

Ex

Ex
Ex
Ex

Ex

Ex

Ex

Ex

Ex

Ex
Ex
Ex

Ex

Ex

Ex

Ex

Ex

Ex
Ex

g

FAC F1C MWY
EXIT 49

SWITCHBOARD 352

OUTREACH ARM
EXIST ECOVER ER

(in) (in) (in)
3.0
3.0

3.0

3.0

3.0

3.0

3.0

4.5
4.5
5.0

3.0

4.5

4.5

4.5

4.5

3.0

3.0
3.0

3.0

3.0

30

3.0

3.0

3.0

3.0
3.0

3.0

3.0

U856182 - S352

X

:.

;,

^.

.

S352 - 5

5-3

5 - 10

5 - 10A

S352 - 6

6-2

6-7

S352 - 4

4-I

Ex REC IN

400

MRD

,,
*

400 X

400 X

400 X

400 x

400 X

400 X

400 X

400 X

400 x

CABLE SIZE/TipE

X 35MM' 4C XLPE/PVC
CIRCUIT 352Li

25MM' 4C PVC/PVC
25MM' 4C PVC/PVC
25MM' 4C PVC/PVC
25MM' 4C PVC/PVC
25MM' 4C PVC/PVC
25MM' 4C PVC/PVC
25MM' 4C PVC/PVC
25MM* 4C PVC/PVC
25MM' 4C PVC/PVC

CIRCUIT 352L2

25MM' 4C PVC/PVC
25MM 4C PVC/PVC
25MM' 4C PVC/PVC
25MM' 4C PVC/PVC
25MM' 4C PVC/PVC
25MM' 4C PVC/PVC

Survey Data

001um

S Auxiliary Drg Nos Horn.
= rid

B ' ' 79 6 Ohm

= Revisions/Descriptions Certificolion Dote Microfiled Books
g CAD R G. NERD amD PRO. IECIS acmen1,34 Site 352 - an * E. it ,9 Soulhbound on Ruin 510 352 51.0 un & Era 49 Soulhbound dr_B. d

.

o
N

SOS No.

Ex

Ex

Ex

Ex

Ex

Ex

Ex
Ex
Ex

Ex

Ex

Ex

Ex

Ex

Ex
Ex
Ex

Ex

Ex

Ex

Ex

Ex

Ex
Ex
Ex

Ex

Ex

Ex

SITE 352

MOUNT
HEIGHT

(in)
12
12
12

12

10.5

10.5

10.5

12

12

10.5
10.5

12

12

12

12

12

10.5

12

12

10.5

105

105

10.5

105

10.5

10.5

10.5

10.5

S352 - 14

14 - 8

S552 - 13

13 - 9

S352 - 11

11-12

TOTAL
LENGTH

(in)
338

KERB BACK. ER - EDGE OF PAVEMENT. EL - EDGE LINE (WHITE)

400 X

400 X

400 X

400 X

400 X

400 X

ExistiNG POLE, OUTREACH AND LUMiNAiRE.
EXISTING POLE, OUTREACH AND LUWNAIRE.
ExlSnNG POLE. OUTREACH AND LUMiNNRE
ExisnNC POLE. OUTREACH AND LUMiNNRE
EXISTING POLE. OUTREACH AND LUMINAIRE
EXISTING POLE. QUIREACH AND LUMiNAIRE
ExlSriNG POLE. OUTREACH AND LUMiNAiRE.
ExisnNC POLE. OUREACH AND LUMiNAiRE.
ERISnNG POLE. OUTREACH AND LUMINAIRE.
EXISTING POLE, OUTREACH AND LUMINAIRE.
ExistiNG POLE, OUTREACH AND LuwNAiRE
ExisiiNG POLE. OUTREACH AND LUMiNAiRE

Ex STING POLE. OUTREACH AND NEW LUMiNAiRE
EXISTING POLE. OUTREACH AND LUMINAIRE
EXISTING POLE, QUIREACH AND LUMINAIRE.
ExisiiNC POLE. OUTREACH AND LUMiNAiRE.
EXISTING POLE. OUTREACH AND LUMINAIRE.
EXISTING POLE, OUREACH AND LUMINAIRE.
EXISTING POLE. OUTREACH AND LUWNAIRE
ExistiNG POLE. OUTREACH AND LUMiNAiRE
EXISTING POLE. OUTREACH AND LUMINAIRE
EXISTING POLE, DuneEACH AND LUMiNAiRE.
EXISTING POLE. OUTREACH AND IUMiNNRE.
EXISTING POLE, OUTREACH AND LUMINAIRE.
EXISTING POLE. OUTREACH AND LUMINAIRE.
EXISTING POLE. OUTREACH AND LUMINAIRE.
EXISTING POLE. OUTREACH AND LUMNAiRE
Exi^ING POLE. OUTREACH AND LUMiNAiRE

REMARKS

REMARKS

NEW CABLE

ExisnNC CABLE

EXISTING CABLE

EXISTING CABLE

ExisnNe CABLE

ExisnNe CABLE

ExiSnNG CABLE

EXISTING CABLE

EXISTING CABLE

EXISTING CABLE

As^toted Job Nos

ExisnNC CABLE

EXISTING CABLE

ExistiNG CABLE

ExisnNe CABLE

ExiSnNG CABLE

Ex sriNC CABLE

Deportm. nt o1 Transport Grid Main Roads

LOCATION

UNDERGROUND CABLE SCHEDULE
VOLTSSIATIONS

(v)FROM - To

PACIFIC MM
EXIT 49

SWITCHBOARD 352

SCOles

NTS

mensions shown in metres
orc I ,here sho. n other. ise

S352 - 15

15 - 20

S352 - 17

17 - 21

S352 - A28

A28 - 16

16 - 19

A28 - 18

Ex REC IN

400 x

400 X

400 X

400 X

400 X

400 X

400 X

400 X

OIL CHGE

co. ding
RP

2A/Ion

GOLD COAST CITY
PACIFIC MOTORWAY

30.995km - 32,275km
Reference Points

From stun to
end of job

1.28
kin - kin

SITE 352

CABLE SIZE/TIPE

inst. to start

of job (kin)
0.39

@1nO E ruin

S352 - 22

22 - 24

S352 - 23

23 - 26

S352 - 24

24 - 27

U

CIRCUIT 352L3

25MM* 4C PVC/PVC
25MM' 4C PVC/PVC
25MM' 4C PVC/PVC
25MM' 4C PVC/PVC
25MM' 4C PVC/PVC
25MM' 4C PVC/PVC
25MM 4C PVC/PVC
25MM' 4C PVC/PVC

CIRCUIT 352L4

25MM' 4C PVC/PVC
25MM 4C PVC/PVC
25MM' 4C PVC/PVC
25MM' 4C PVC/PVC
25MM' 4C PVC/PVC
25MM' 4C PVC/PVC

TOTAL
LENGTH

(in)

400 x

400 X

400 X

400 X

400 x

400 X

NOTE

I. This dro. ing is boged on monted up" information provided by
RoodTek Grid must be confirmed on-site.

From end I
Following RP

7145

REMARKS

EXISTING CABLE

ExiSnNe CABLE

EXISTING CABLE

EXISTING CABLE

Exis, ING CABLE

EXISTING CABLE

ExlSnNG CABLE

EXISTING CABLE

Fullo. ing
RP

layllA

Drown

L. NOKHOVA

Designed
DROESNER

RATE 3 ROAD LIGHTING
SCHEDULES

EXISTING CABLE

EXISTING CABLE

EXISTING CABLE

ExisiiNC CABLE

EXISTING CABLE

ExisnNC CABLE

ErrslNEERiNG canIFiCAnON RPEQ
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r~~~~~~~~~~~~~~~~~~~

r~

Remove Existing 40A Fuse
Grid reploce "ith 32A ~'\

^^^

I I
IBOA I

4c 35mm* I

I I I _I_I R3 SITE 3531

__ ,,,- I ----I, .;_ .

Existing Circuitry 10 reinoin
OS is (Not shown)

N
4C 35mm'

XLPE/PVC

ABC N

^
.
,

Existing Energex
PIOr 1428402

I^

I I

*

a

"
.

N
2C 35mm'

XLPE/PVC

41^'^R Re:11'!"

E

^
"

^

G
U

a

g.
:!
=

CIRCUIT SYMBOL LEGEND

-,.- Moin Switch/Disconnector
-^,,- Fused Switch (single phone)

g
,
Q

a

Contortor with 230V coilCIO

A LV us Terminotion Box

^-. HPS 250W Iuminoire

I Stotion number

@ Existing Energex Service Po e

O Pole Mounted Tronsformer
^/ Circuit Breaker

+ Eonh

5.
~
"
*

~

^

N AIXiliory Drg Nos HDh, .

I^ 713925_ Grid
713929 Height
^ On in
' A Issued For Reinediol Electricol Work Sure

Revisions/Descriptions Certificotion Dote Microliled Booke
^ CAD FILES G: NERD cong PanECIS gen. at, 4 Silo 352 . un & E"i149 Southbound on Rum SIG 352 Sun .I & E, it 49 50.1hbuund dr_B. d.

Q

Tyco roychem gel CCPs
Grid chimps

TMR Pillor

Fix coble to mount Plote

Associated Job Nos

ABCNl

35mm' 2C XLPE/PVC

DC urinemt of Tronsporl und Main RODds

Survey 0010

DC1"in

loomm' HD UpVC Conduit

11:33 $3;,

Provide 3 Phose 'Lug Grid Bolted" joinl in
DCcordonce unh TMR STD Drowng 1626

Fix coble to mount Plote

35mm' 2C XLPE/PVC

Dimensions shown in metres
orce I .here shown 6th cruise

OIL CHGE

Preceding
RP

I2.1'Ion

GOLD COAST CIT/

PACIFIC MOTORWAY

30,995km - 32,275km
Reference Points

From start to
aid of job

1.28
in

Dist. 10 stun

of job (kin)
0.39

o, no e loinrou

TMR PILLAR DETAIL
ms

I00mm' HD UpVC Conduit

in.

From end 10
Following RP

7,145

ELECTRICAL WORK NOTE

Existing Rote 3 Switchboord 355 is to reinoin existing except 40A Fuse is to be reploced ,'th
new 32A Fuse OS shown und o11 new logelling to clan, Iy define o11 circuits.

Following
RP

layllA

rown

L. NOKHOVA

Designed
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Project
Proposal

Project Summary

Region/Unit

Location

Program

Project Number

Project Description

Options
Analysis

4in, Template

Business

Case

South Coast Region

Nerang

QTRIP

2301/2N900

MI Pacific Motorway

Document Control

Prepared by:

Title:

Branch:

Division:

Location:

Version no:

Version date:

Status:

DMS ref. no:

File/Doc no:

project
Plan

Wayne Brennan

Principal Engineer

Project Delivery and Operation

Project Planning and Corridor Management

36-38 Cotton Street, Nerang

0.2

February 2017

Final

45010,258

2301/2A/900

Handover
Report

Exit 491nterchange Upgrade

Version history

Version no.

0.1

0.2

Completion
Report

Date

Nov 2016

Feb 2017

@ The Stale o10ueensland (Department of Transport and Main Roads) 2012

@@
ht :"creative commons. or nicenc to 13.01au

To allributelhis material. cite State of Queensland (Department of Transport and Main Roads) 2012. TMR OnQ Framework.

Template Version 2.0 (07/08/2013)

Changed by

N J Guest

N J Guest

MI Pacific Motorway - Exit 491nterchange Upgraded
Business Case,
Transport and Main Roads, Februa 2017

Initial draft.

Final

Nature of amendment
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Page 2 of 32
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Endorsement and Approval

Customer

I agree to the project proceeding as proposed in this document.

^EN^ L^,^, ^InnName

Director (South Coast Region)Position R

Signature

11Comments

Sponsor

I agree to the project proceeding as proposed in this document.

Gary SwansonName

AIManager, Project Planning & Corridor ManagementPosition

DateSignature

Comments

I
I

I I I

The following officers have endorsed this document:

Shane MCNameeName

Principal Engineer (Civil), Project Planning and Corridor ManagementPosition

Signature Date

I I

I,

Date

Add further names as required

Project manager:

I recommend the project proceeds as proposed in this document.

Name Wayne Brennan

Principal E gine , Project Planning and Corridor ManagementPosition

Date I. ~I. 10I_ ISignature
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I Executive Summary

,.,. Current Situation

This Business Case study focuses on the upgrade of the northbound off-ramp at Exit 49 on the Ml
Pacific Motorway at Pimpama.

Congestion and queuing on the northbound off-ramp at this interchange presents a serious safety
issue as vehicles are regularly backed-up out onto the motorway with motorists often queuing along
the motorway shoulder to avoid the through traffic.

The northbound off-ramp at Exit 49 is controlled by a roundabout which directs traffic to adjacent
residential developments and across the motorway.

The roundabout becomes heavily congested particularly during peak periods due to increasing traffic
flow demands. This results in significant queuing and unacceptable delays on the off-ramp.

The off-ramp at this interchange does not meet current design standards associated with the existing
and future traffic demands.

The root cause of the problems associated with the poor performance of this interchange include;

> Continuing residential development in the Pimpama area, close to and adjacent to the M,

> Congestion and delays at the existing roundabouts, particularly in peak periods.

> Inadequate length of the northbound off-ramp.

> Uneven flows entering the roundabouts causing delays on minor legs.

Part way along the off-ramp is an access to an information centre/layby area which also exits onto the
roundabout to the north of the off-ramp exit, Motorists are by-passing queued traffic on the off-ramp
by accessing the information/layby area lane and entering the roundabout ahead of the queued
traffic, This is causing more delays to the queued traffic on the off-ramp and is initiating some hostility
between motorists.

Preferred Option

The Recommended Preferred Option for the upgrade of the northbound off-ramp and to alleviate
congestion at the roundabout is Option I : Duplication of the Off-ramp Lanes.

The Scope of Works includes:

> Duplication of the ramp lanes, to provide additional capacity on the off-ramp.

> Closing of the information/!ayby area to eliminate the associated traffic issues and driver
frustration.

The Traffic modelling undertaken indicates that Option I will operate satisfactorily up to 2021 with
moderate improvements to the northbound off-ramp in the AM peak period. Average delays are
predicted to reduce from I 50 seconds to 40 seconds and queues on the off-ramp reduced from 40
vehicles to I O in the AM peak.

This option is considered to be a low cost interim upgrade which will provide improved safety
performance on the off-ramp.
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Estimated Project Cost

The estimated project cost for the upgrade of the northbound off-ramp is $1.20M (2017)

The out-turned project cost (2017-2018) is $1.23M

Key Benefits Realised

The key benefits realised by the project include:

> Improved safety by reducing traffic incidents, and driver frustration.

> Improved operational functionality by reducing congestion/travel times/pollution.

> Improved network functionally by improving connections to cross network links.

> Elimination queuing on the motorway.

> Reduced whole of life costs with better asset preservation.

Recommendation

It is recommended that Preferred Option identified in this Business Case proceed to the
Development Phase (Preliminary and Detailed Design).

A ^^{^'^(!:. 'I^^ ,,^ in M ^,. o1,17^^*0, , ~(;:, ,., A I^,, s+^^!.
^:^^, C^t^^,,+ C^,{^^,+^, r ,

' 11^' ,,,,,,,.,, +{,. ^I^',^,,-^^' Z-^^- ^ ,^^^11^'^-,,','^'. ce- , I""';"6"
S, ^f--^- I^ +^ ^,^^^-^^^ ^^,, I, ^^^^^Y ^,^I',,^!., """'5
^! It, . ,,, ,, I, by ",,,,/., I^,.^E ^_,, -I{. 4 e, ^^f^,~^-^ ^I, ^^,,^,,^f!,

, ~t"IC ,?,,,^., 0^ ^^,^!.^e7t I^ -/^ ^ 16 ,^^^^(:. ^ ^ I - s'~,,-^
{'0 +'{^ c^.!;>

I

1'' "'
(;!PPIP \. ? ^' I~6-S. \:^i v v\

A1 ^^a^I-- ^ I red^^, c

\

MI Pacific Motorway - Exit 491nterchange Upgrade
Business Case

Transport and Main Roads, February 2017

111 S ^^.^.. ,

o

o

Page 7 of 32

Part Refuse Sch.4 Part 4 s.6 Personal information

r_Business Case.pdf - Page Number: 8 of 58

Rel
ea

se
d 

un
de

r R
TI

 - 
DTM

R



2 Purpose of this Document

The purpose of this Business Case is to final ise scope definition of and concept estimate for the
selected option, evaluate benefits and obtain the customer's commitment to funding and agreement
to the project's inclusion in the organisation's program.

This Business Case focuses on the upgrade of the northbound off-ramp at Exit 49 on the MI Pacific
Motorway at Pimpama.

3 Definitions

Terms, abbreviations and
acronyms

Customer

Sponsor

TMR

QTRIP

OnQ

4 Governance

The project will belis being managed in accordance with the project management policy of April2012
and the principles on the OnQ website under governance. Governance arrangements for the project
are set out below.

Decision maker 'owning' the new asset

Head of the delivery group

Department of Transport and Main Roads

Queensland Transport and Roads Investment Program

TMR Project Management Methodology

The proposed governance model for the project delivery will include TMR representatives who will
have defined roles and responsibilities that will be further developed during the project lifecycle,

TMR will remain the Project Manager/Owner/Sponsor for procuring preconstruction consultancies
and construction contractor/s.

Key Roles

The key project management roles are:

Project Customer Paul Noonan, Regional Director (South Coast Region)

Gary Swanson, AIManager, Project Planning & Corridor ManagementProject Sponsor

Shane MCNamee, Principal Engineer, PP&CMProject Director

Wayne Brennan, Principal Engineer, PP&CMProject Manager

Meaning

Project Organisation Structure

This Project is to be completed by the Program Delivery and Operations division of the South Coast
Region, which is part of the Transport and Main Roads Infrastructure Management and Delivery
division.
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Queensland State Infrastructure Plan

The Queensland Government State Infrastructure Plan (SIP) (March 2016) provides a coordinated
and integrated approach to; infrastructure planning, prioritisation, funding and delivery. It sets out
policies and initiatives to support economic growih, productivity enhancement and job creation,

The Ml corridor is recognised by the Queensland Government as critical infrastructure essential for
supporting development in SEQ and for Queensland as a whole.

Draft Brisbane to Gold Coast Trans ort Investment Strate

The proposed strategy for upgrading this corridor is outlined in Queensland Government's draft
Brisbane to Gold Coast Transport Investment Strategy,

This draft strategy outlines multi-modal approaches for addressing key corridor priorities over the next
IO years, The draft investment strategy identifies the following upgrade 10-year priorities;

Increasing the capacity of interchanges to reduce queuing at off-ramps.

Upgrading the intersections at key interchanges to improve travel times; and

Implementation of Managed Motorways to improve motorway operations and incident
management to reduce recovery time and risk of secondary incidents.

The upgrade of the Exit 49 interchange at Pimpama is one of a number of interchange upgrades
required to address capacity and safety issues on the Ml corridor between Brisbane (Eight Mile
Plains) and Tugun.

Departmental Corporate/Strategic Requirements4.4.

This project aligns with the Departments Strategic Plan - Roads Connecting Queenslanders, by
meeting the challenge to contribute to Queensland's welfare and responding to the needs of
community, industry and government, and contributing to an integrated transport system

Portfolio Management Requirements

This project is planned to be part of the Queensland Transport and Roads Investment Program
(QTRIP), which is a portfolio under the policy Planning and Investment Division,

Part of the Portfolio management is to achieve specific strategic business objectives starling with
strategic planning as the first step. This includes the sanctioned process (current department al
policy) of the provision of an approved OnQ project proposal ("first step") to get the project onto
QTRIP four years out and then an approved OnQ Business Case two years out for the QTRIP.

Program Management Requirements

This programming project is included in and managed under the Transport Strategy Planning
Program (TSPP).
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Business and Program Benefits of the Project

The purpose of this project is to enable this interchange to safely and efficiently cater for the future
traffic demands,

The strategic benefits for this project include;

> Improved safety by reducing traffic incidents, and driver frustration.

> Improved operational functionality by reducing congestion/travel times/pollution.

> Improved network functionally by improving connections to cross network links.

> Elimination queuing on the motorway,

> Reduced whole of life costs with better asset preservation.

Approvals

This project is to be developed under the OnQ process and will follow the appropriate approval
procedures as set out by this process,

Reviews and Reporting

This project is to be developed under the OnQ process and all reviews and reporting shall be in
accordance with the appropriate procedures and proforma documents.

Project Management Method

The OnQ project management methodology is to be used for this project.

48

410

Technical Standards and Processes

All relevant Departmental technical standards will be followed. These include (but are not limited to):

TMR Road Planning and Design Manual.

TMR Road Drainage Manual.

AUStroads Guidelines.

TMR Project Cost Estimating Manual

> TRUM Guidelines,

> TMR Pavement Design Manual.

> Manual of Uniform Traffic Control Devices.

> TMR Proconstruction Processes Manual,

o
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5 Project Definition

Location51

This Business Case focuses on the upgrade of the northbound off-ramp at Exit 49 on the M, Pacific
Motorway at Pimpama.

The location of the interchange is shown in Figure I below.
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Background

Congestion and queuing on the northbound off-ramp at this interchange present serious safety issues
as vehicles are backed-up out onto the motorway in peak traffic periods, with motorists often queuing
along the motorway shoulder to avoid the through traffic.

The northbound off-ramp at this interchange does not meet current design standards associated with
the existing and future traffic demands.

Land use for properties abutting the MI Pacific Motorway in the Pimpama area is undergoing a major
transition from predominantly rural use to residential development.

Congestion levels and delay costs are projected to worsen significantly to 2031, with Queensland set
to experience the second highest level of population and employment growth in Australia after WA.
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5.3.

53 I Off-Ramp Queuing

The northbound off-ramp at Exit 49 is controlled by a roundabout which directs traffic to adjacent
residential developments and across the motorway.

The roundabout becomes heavily congested particularly during peak periods due to increasing traffic
flow demands. This results in significant queuing and unacceptable delays on the off-ramp.

Observations of the current interchange operations show that significant queuing occurs on the
northbound directions during the AM and PM peaks,

The queuing extends past the start of the off-ramps which results in slow moving or stationary
vehicles being located in the shoulder or through lane of the Pacific Motorway. This creates a serious
safety issue for through traffic on the motorway in this 110km/h area. (Refer to the photo below).

The existing length of the off-ramp is only 340m from the gore area and does not have sufficient
storage length to contain the peak hour traffic.

Current Situation

o

53.2. Information Lane Informal Detour

Part way along the off-ramp is an access to an information centre/layby area which also exits onto the
roundabout to the north of the off-ramp exit. Motorists are by-passing queued traffic on the off-ramp
by accessing the information/layby area lane and entering the roundabout ahead of the queued traffic
(refer to photo below).

This is causing further delays to the queued traffic on the off-ramp and is initiating some hostility
between motorists.

,..
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Traffic Modelling Results54

A base year 2016 Aimsun Microsimulation Traffic Model has been developed by Malis for the M,
Pacific Motorway and Exit 49. The model was calibrated and validated based on existing traffic count
data from intersection surveys. Future year 2021 road network and traffic demands were developed
to assess future traffic performance within the modelling area. In addition, one network option (Option
I) was tested for the northbound off-ramp and was found to reduce queues and delays.

A copy of the Aimsun Traffic Modelling Report is attached in Appendix C.

The Aimsun modelling indicates that the existing off-ramp is at capacity in 2016, and predicted
Average Delays at the interchange in 2021 without improvement to be in region of 150 seconds.

Crash History

An examination of the available road crash data for this general locality over the last five years shows
that there has riot been any crashes on the northbound off-ramp, The majority of crashes appear to
be single or double vehicle crashes on the motorway in the vicinity of the off-ramp,

5.6.

56 I Environmental Scoping Study

Environmental studies have not been undertaken at the Business Case Stage.

It is recommended that Environmental Scoping Study be carried out at the Preliminary Design stage
of the project

562. Cultural Heritage Risk Assessment

A Cultural Heritage Risk Assessment of the project site has not been undertaken at the Business
Case Stage,

It is recommended that a CHRA be carried out at the Preliminary Design stage.

Environmental Studies
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Public Utility Plant

A DBYD request has revealed that there are no PUP assets on the northbound off-ramp, Telstra
cables have been identified in the vicinity of the project, An allowance for the relocation/protection of
the cables has been included in the cost estimate.

Related Projects/ProposalslPlanning Studies

5.8 , Intra Regional Transport Corridor (IRTC)

Planning of the corridor for the IRTC has been completed, along with concept planning of the
carriageway configuration and intersections I interchange layouts.

The IRTC connects to Yawalpah Road which feeds directly to the motorway via Exit 49.

It is anticipated that the circulating traffic at Exit 49 interchange would reduce with the introduction of
the IRTC.

5.8.

5.8.2. Road Corridor Development Planning

An ultimate planning option for Exit 49 has been developed which shows the collapsing of the
roundabouts at the interchange to traffic signals and the duplication of the overpass bridge. The
northbound off-ramp is shown to deviate to join into Rifle Range Road.

A copy of the Road Corridor Development staging plans are in the White Books - Ground Floor, TMR
Regional Office. 36-38 Cotton Street, Nerang.

5.8.3 Managed Motorway Planning Study

A Managed Motorway Planning Study (GHD July 2015) for the M, has been undertaken to provide
the Department with a plan for the operation of the MI Pacific Motorway from the Gateway Motorway
to Nerang as a managed motorway.

The managed motorway model under consideration for the MI Pacific Motorway adopts the concept
of controlling access onto the network and managing the operations and flow of traffic on the road
network by using modern technologies and procedures. Managed motorway uses technologies to
tackle flow breakdown, bottlenecks and congestion to improve motorway efficiency, reliability and
safety.

The combination of ramp signalling, incident management, vehicle detection systems, variable speed
control, and driver information systems all combine to provide the maximum efficient use of the road
network,

Further concept planning is underway to determine the requirements and cost for the implementation
of the recommended treatments at this interchange,

Proposed Project

This project focuses on the upgrade of the northbound off-ramp at Exit 49 on the M, Pacific
Motorway at Pimpama. This interchange services predominantly residential developments, and
congestion on the northbound off-ramp is having a detrimental effect on the safe and efficient
operation of the Ml.

The root cause of the problems associated with the poor performance of this interchange include;
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> Continuing residential development in the Pimpama area, close to and adjacent to the Ml

> Congestion and delays at the existing roundabouts, particularly in peak periods.

> Inadequate length of the northbound off-ramp.

> Uneven flows entering the roundabouts causing delays on minor legs.

5.10. Objectives and Benefits

5I 0 I Primary Objectives

Primary Objectives of the Project include;

> Improved safety for the motorway off-ramp traffic movements at this interchange by reducing
queuing on the northbound off-ramp,

> Reduced delays at the interchange by increasing the capacity of the interchange.

5.1 0.2. Secondary Objectives

Secondary Objectives of the Project include;

> Retention of the interchange functionality by providing safe and efficient operations for
interchange directional cross flow traffic.

> Retention of and improvement to the network functionality by not precluding the Managed
Motorways discipline, particularly for 2031 traffic demands.

> Integration with the City of Gold Coast planning directions for these locations.

> Maintain existing active transport provisions.

Delivery Strategy

South Coast District will manage this project. The project is to be delivered primarily in-house with
traffic analysis and modelling conducted by consultants.

The concept planning project is funded over the 20/6/2017 financial years,

5.12. Project Performance MeasuremenUSuccess Criteria/KPls

The management of this project shall be judged to have been successful based on the following
criteria;

> On time and within budget.

> Achieving particular milestones.

> Customer I stakeholder satisfaction.

These criteria are likely to change as the project progresses.

5.13 Product Performance MeasurementIsuccess CriterialKPls

The performance of this project shall be judged against the project objectives and benefits as defined
in clause 5.10 above.
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6 Project Scope

In Scope

The scope of the project includes;

> Traffic modelling of the off-ramp performance to determine the most appropriate preferred
option for the upgrade of this off-ramp, and present a timeline for the implementation which
provides the best value for money.

> Development of viable option for the upgrade of the off-ramp and interchange.

Out of Scope

Out of scope for this project includes;

> Field investigations.

> Community consultation.

> Improvement works outside the sanctioned scope of works (unless approved).

6. ,.

62

Constraints

The following constraints have been identified for this project;

Required funding is not available for subsequent phases of this project (i. e. Implementation
and Finalisation phases).

The improvement works will be undertaken in a high traffic volume area and the works will <>^
need to the completed under traffic. A high level of analysis with the staging of the ultimate
option will be needed in order to deliver value for money.

Assumptions

Assumption made during the preparation of this Business Case include;

> Predicted traffic volumes and % increase used in the traffic studies and the strategic models
reflect the existing and future traffic flows.

> Congestion at this interchange will continue to worsen.

> Residential development in the Pimpama area will continue at its current rate.

> Funding will continue to be available for subsequent phases of this project.

> Resources will be available to complete subsequent phases.

> Stakeholders will continue to support the project.

6.4.
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Urgency

Queuing of vehicles back onto the Pacific Motorway on Exit 49 (northbound) in the AM peak period
presents a serious safety issue in this I I Okm/h speed restriction zone,

Congestion and delays at this interchange is expected to increase with the continuing residential
development in the area.

Planning for the upgrade of this interchange is necessary to prepare for the existing and future
demands, and provide for a safe and efficient interchange.

MI Pacific Motomay Exit 491nterchange Upgrade
Business Case

Transport and Main Roads, February 2017 Page 18 of 32

r_Business Case.pdf - Page Number: 19 of 58

Rel
ea

se
d 

un
de

r R
TI

 - 
DTM

R



7 Stakeholder Impacts

Public consultation on this project has not been undertaken to date. However, some initial
consideration of stakeholder and their potential concerns is provided in the following sections,

Stakeholder

Regional Director, South Coast Region

Internal

Manager (Project Planning and
Corridor Management)

ImpacVlnterest in the project

, Most appropriate solution to serve the district local
community

. Most appropriate use of funds.

. Most efficient and effective solution for transport industry,
travelling public and other road users,

o Most appropriate and cost-effective solution within
budgetary constraints meeting district road network
requirements.

. Improve safety.

Clarify future road planning and requirements for
preservation.

Stakeholder

City of Gold Coast

External

Impact/Interest in the project

. Local plan and area road network.

o
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8 Options Development

Options Investigated8.1

At this stage of the project only one option has been investigated as a viable option for the upgrade of
the northbound off-ramp and to improve congestion at the roundabout.

Option I : Duplication of the Off-ramp Lanes includes;

> Duplication of the ramp lanes to provide additional capacity on the off-ramp.

> Closing of the information/layby area - to eliminate the associated traffic issues and driver
frustration.

This option is considered to be a low cost interim upgrade which will provide improved performance
on the off-ramp.

Recommended Preferred Option

The Recommended Preferred Option for the upgrade of the northbound off-ramp and to alleviate
congestion at the roundabout is Option I : Duplication of the Off-ramp Lanes

The Traffic modelling undertaken indicates that Option I will operate satisfactorily up to 2021 with
significant improvements to the northbound off-ramp in the AM peak period. Average delays are
predicted to reduce from I 50 seconds to 40 seconds and queues on the off-ramp reduced from 40
vehicles to 10 in the AM peak

A copy of the Preferred Option Layout Plan is attached in Appendix A.

Key Benefits Realised

> Improved safety by reducing traffic incidents, and driver frustration.

> Improved operational functionality by reducing congestion/travel times/pollution.

> Improved network functionally by improving connections to cross network links.

> Elimination of queuing on the motorway.

> Reduced whole of life costs with better asset preservation.
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9 Project Cost and Quantifiable Benefits

9 , Project Cost - Preferred Option

A Concept Cost estimation of the Preferred Option has been undertaken in accordance with the TMR
Project Cost Estimating Manual.

A copy of the construction cost estimate is attached in Appendix B.

The project estimated cost includes the Department al Costs for all of the subsequent Phases of the
project (i. e. Concept, Development, Implementation (incl. construction costs), and Finalisation). The
estimate also includes an allowance for contingency.

Appropriate risk contingency and escalation values have been added to the estimate.

The date of the last stage estimate is; 20.7.

This estimate is a category (I to 6): 2.

The method of contingency estimation was: In accordance with the PCEM.

The final figure given is a: Risk Adjusted Comparative Cost Estimate.

The confidence level in this estimate is: Medium.

Concept (Business Case)

Development (Preliminary & Detailed Design)

Implementation (Construction and Contract Supervision)
Finalisation

Base Estimate

Contingency

Total Project Cost

Escalation Amount 00 2018/19)
Out. turn Cost

Project Phase

M, Pacific Motorway - Exit 491nterchange Upgrade
Business Case

Transport and Main Roads, February 2017

Total ($)

$88,500

$129,500

$714,300

$ I0,000

$942,300

$254,520

$1,196,820

$33,250

$1,230,070

o
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Project Management Plan

Scope10 I

Scope will be managed initially by proceeding through the concept and development phases to
enumerate the scope defined in Section 6 above,

Once scope is final ised, any changes will be identified, costed and their implications for time and
quality determined, using the OnQ site> tools> proforma> project change request and change log, or
other required/existing organisational process. Any changes to estimated cost will be handled through
the cost variation process in sub-section 3 below on cost.

10

I0.2. Time

Progress of the project will be managed against the milestones listed below:

Milestone

Approval to commence Business case

Commence Business Case

Submission of Business Case for approval

Approval to proceed to Development stage

Completion of Development stage

Progress will be reviewed and reported monthly, initially against the above milestones, and at later
stages, against the P6 schedule.

Extensions of time (EOTs) will be recorded in a change log for major contracts.

For projects that are mandated in RPM, TMR's Reporting and Performance Management system, the
project manager will enter commentary on any time or financial variances, preferably as they occur,
but by the sixth working day of the month at the latest,

Date

November 2016

November 2016

February 2017

March 2017

June 2017
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, 0.3.

,0.3. , Budget to Development Phase

The estimated cost to complete the Development Phase (Preliminary and Detailed Design) for this
project is detailed in the table below.

Activity

Cost

Project Management

Preliminary and Detailed Design

Traffic Modelling (provisional if ordered)

Geotechnical investigations

Su rvey

Total Phase Cost

Pro^Ct inaria ement includes departmental project management of the Concept Phase (Business
Case) of the project which may include management of external consultants

Prelimina and Detailed Desi n involves the preparation of the final construction drawings and cost
estimate. This task could be undertaken internally or by an external consultant.

Traffic modellin involves a provisional amount for additional traffic modelling if required.

Environmental studies would include the re aration of an Environmental SCO in Re on ESR

(internal) and Cultural Heritage Risk Assessment. Depending of the findings of the ESR, the
preparation of an Environmental Assessment Report (EAR) which may include a traffic noise
assessment. The preparation of the EAR would generally be prepared by an external consultant.

Survey would include a full topographical survey of the project extents

Stakeholder Consultation would be undertaken internal I b the De artment,

Tender Documentation involves the re aration of the final documentation for the tenderin of the
works.

Total ($)

$10,000

$95,000

$7,500

$7,000

$10,000

$129,500

o
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10.32 Budget Management

The total project budget, formerly called allocations, will be obtained/managed through TMR's State-
wide Program Investment Delivery Application (SPIDA). Variations to the project total budget will be
initiated and approved using the program submission form, formerly known as the M3131.

Approval to spend money on the project will be obtained in TMR's Financial Approval Process (FAP)
system using the 'Financial approval for purchase of materials and services' form, formerly known as
the M739,

Staff and contractor staff working in-house will use CATS times heets, and apportion their times to
appropriate cost codes determined by the project manager.

Expenditure will be recorded in SAP. General Ledger (GL) codes will be assigned to all expenditure,
and detailed estimate items aggregated to a suitable level into either SAP WBS elements or internal
orders. The structure of these needs to be determined by the project manager at the start of the job.
The total of these estimated items becomes the project management budget for each cost
code/internal order, which SAP expenditure will be monitored against.

SAP line items will be reviewed monthly, if necessary, to ensure no items have been charged to the
wrong cost code, and that any such items are corrected.

Expenditure forecasts will be done in ProjMan.

Expenditure will be reviewed and the forecast cost to complete will be estimated monthly.

Variations to project internal budget items will be identified by the project manager/team and
submissions requesting financial approval will be approved as per the limit of each officer's financial
delegation, with due consideration being given to the impact on total project budget.

Variations that need to be funded from contingencies will be identified by the project manager/team
and the funds released by the program manager or the 'major project owner' for projects where the
Major Projects Contingency and Savings Management Policy applies.

For projects that are mandated in RPM, TMR's Reporting and Performance Management system, the
project manager will enter commentary on any time or financial variances, preferably as they occur,
but by the sixth working day of the month at the latest.

I0 4 Quality

The quality requirements of the end product will be addressed during the concept phase process of
considering options and developing the business case, This process is designed to balance
aspirations for project scope. completion date, cost and quality, all of which impact upon each other
Design standards and surface finish requirements will be considered in balancing these aspects of
the project. Once these matters are settled and the project proceeds to implementation, then the
quality standards will be incorporated into the contract brief and specification annexures.

I0.5. Environment, Cultural Heritage and Native Title

Environment and cultural heritage will be managed in accordance with the Environmental Processes
Manual as per the TMR EMS under the Operations tab on InsideTMR.
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106 Safety

A 'Zero Harm' policy exists within TMR which aspires to achieve an incident and injury-free work
environment where every person comes to work and goes home again safely. This covers all
activities, from the office based concept development, data collection and site investigations through
to operations.

Sai^tyin Design criteria will be considered during the Business Case phase of the project and
implemented in the final detailed design.

To achieve the best Safety in Design outcome, workshop shall be conducted during the subsequent
phases of this project i. e. Development Implementation, and Final is ation, where safety will be
discussed at all forums and meetings,

10.7. Functionality

Decisions on issues that could either reduce or increase functionality will be referred to the customer.

Where substantial improvements in functionality become possible through performing additional work
at an additional cost, the Customer shall be informed of the appropriate cost option.

10.8 Human Resources

The skills and resources needed to deliver the Business Case study included:-

> Project Director - leads the delivery team to achieve objectives of project,

> Project Manager - drive technical aspects and ensure timely delivery of project.

> Consultant - preparation of Options Analysis, Business Case documentation, traffic modelling,
risk management, cost estimates.

> Design/Draft Lead - design and drafting of options, concept estimates.

Human Resource skills, roles and responsibilities for subsequent phases of the project will be
developed using the OnQ Responsibility Assignment Matrix (RAM).

10.9. Communications

No public or industry group consultation will be undertaken at this stage of the project.

Key stakeholders will be consulted using the RpcG.

10.10. Risk

o

A Project Risk Register has been prepared identifying the risks to the concept phase and the overall
or high level risks which may impact on later phases of the project. These risks will be fully defined
during preparation of the Business Case.

A copy of the Project Risk Register is attached in Appendix D.

Project risks have been identified in each category and the Likelihood and Consequence of the risk
assessed. Mitigation strategies have been developed and the Likelihood and Consequence after
mitigation have been reassessed, which then classifies the final Risk Rating for each risk identified.

The table below identifies the major risks or uncertainties likely to be encountered in this phase as
well as the remaining phases of the project.
M, Pacific Motorway - Exit 491nterchange Upgrade
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Availability of Funding

Constructability under traffic

Risk details

Increased congestion due to adjacent residential
development

Funding to complete next phase

Availability of resources for next phase

Overall Project Key Risks

Almost certain/project does not proceed

Likely/further delays, congestion and
frustration

Almost certain/adverse publicity,
complaints

This list will be further developed by:

> Taking these risks into the risk register in the corporate risk log.

> Expanding as the project scope and impacts are fully developed.

> Referring back to the corporate risk prompt list.

> Conducting (a) risk workshop(s).

> Conducting (a) value management workshop(s).

> Monitoring. reviewing and updating the risk register on a monthly/quarterly basis.

Comment on likelihood, consequence and
treatment

Current Phase Risks

Likely/Project delayed

Possible

10.11. Procurement

The major consultancies/contracts/service providers required are listed below together with the
proposed procurement method:

Consultancy/Contract/Service
Required

Traffic Modelling (Provisional)

Development Phase

Geotechnical investigations

S u rifey

Procurement will be in accordance with the State Purchasing Policy and will be carried out in
accordance with departmental procurement procedures including the Manual - Consultants for
Engineering Projects Whole of Government Engineering Consultant Scheme.

All purchase orders will be processed in SAP and approval limits will be monitored in ProjMan.

Requisitions for goods/services and purchase orders will be created in SAP.

Accounts will be processed and paid through SAP.

MI Pacific Motorway - Exit 491nterchange Upgrade
Business Case

Transport and Main Roads, February 2017

Expected $ value

$7,500

$97,500

$7,500

$7,000

External Consultant

Procurement method

Internal I External Consultant

External Consultant

External Consultant
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10 12 Integration

This project management plan has been prepared taking into account the requirements of all
knowledge areas, and so provides the means of integrating them, ensuring they can be progressed
individually and as a seamless part of the whole project with cohesive interrelationships.

Management against this plan using the issues register on the OnQ site under tools> proforma will
provide ongoing integration that will be supported by the regular project meetings and reporting
outlined in this plan.

I0 I3 Phase TransitionslHandover Completion

This Business Case report shall facilitate as a handover document for the completion of the project
in the Concept Phase.

All data and information documented in this report is stored in the following TMR computer directory;

G:I ERDI O PRO EC SII2 1230 I2 9001Exit 4911 ConcepllConcepl Reports13 Bus'ness Case

I0.14. Design Developmen

Design considerations will be progressiveIy documented in the Design Development Report M42,2.
As-constructed plans will be prepared progressiveIy during the implementation phase.

I0.15. Project Learnings

Learnings on the project will be progressive Iy entered into the learnings register from the OnQ
website.

Project team members will add to this progressive Iy throughout the project, and it will be an agenda
item at monthly team meetings. This will provide a source of information for preparation of the
completion report at the end of the project.
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11

Summary11 I

This Business Case study focuses on the upgrade of the northbound off-ramp at Exit 49 on the M,
Pacific Motorway at Pimpama.

Congestion and queuing on the northbound off-ramp at this interchange present serious safety issues
as vehicles are regularly backed-up out onto the motorway, with motorists often queuing along the
motorway shoulder to avoid the through traffic.

The northbound off-ramp at Exit 49 is controlled by a roundabout which directs traffic to adjacent
residential developments and across the motorway.

The roundabout becomes heavily congested particularly during peak periods due to increasing traffic
flow demands. This results in significant queuing and unacceptable delays on the off-ramp.

The off-ramp at this interchange do not meet current design standards associated with the existing
and future traffic demands.

The root cause of the problems associated with the poor performance of this interchange include;

> Continuing residential development in the Pimpama area, close to and adjacent to the Ml,

> Congestion and delays at the existing roundabouts, particularly in peak periods.

> Inadequate length of the northbound off-ramp.

> Uneven flows entering the roundabouts causing delays on minor legs.

Part way along the off-ramp is an access to an information centre/layby area which also exits onto the
roundabout to the north of the off-ramp exit. Motorists are by-passing queued traffic on the off-ramp
by accessing the informationnayby area lane and entering the roundabout ahead of the queued
traffic. This is causing more delays to the queued traffic on the off-ramp and is initiating some hostility
between motorists.

Summary and Recommendations

Preferred Option112

The Recommended Preferred Option for the upgrade of the northbound off-ramp and to alleviate
congestion at the roundabout is Option I: Duplication of the Off-ramp Lanes.

The Scope of Works includes:

> Duplication of the ramp lanes, to provide additional capacity on the off-ramp.

> Closing of the information/layby area - to eliminate the associated traffic issues and driver
frustration.

The Traffic modelling undertaken indicates that Option I will operate satisfactorily up to 2021 with
significant improvements to the northbound off-ramp in the AM peak period. Average delays are
predicted to reduce from I 50 seconds to 40 seconds and queues on the off-ramp reduced from 40
vehicles to 10 in the AM peak.

This option is considered to be a low cost interim upgrade which will provide improved performance
on the off-ramp.

MI Pacific Motorway Exit 491nterchange Upgrade
Business Case

Transport and Main Roads, February 2017 Page 28 of 32

r_Business Case.pdf - Page Number: 29 of 58

Rel
ea

se
d 

un
de

r R
TI

 - 
DTM

R



II. 3. Estimated Project Cost

The estimated project cost forthe upgrade of the northbound off-rampis $1.20M (2017).

The out-turned project cost (2017-2018) is $1.23M

I, 4 Key Benefits Realised

The key benefits realised by the project include:

> Improved safety by reducing traffic incidents, and driver frustration.

> Improved operational functionality by reducing congestion/travel times/pollution,

> Improved network functionally by improving connections to cross network links.

> Elimination queuing on the motorway,

> Reduced whole of life costs with better asset preservation.

II. 5. Recommendation

It is recommended that Preferred Option identified in this Business Case proceed to the
Development Phase (Preliminary and Detailed Design).

o
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Considerations for Development Phase

Topographical SurveyI2.1

The Business Case planning has been carried out using aerial imagery 2016, ALS data, and As
Constructed drawings.

A full topographical survey of the project extents may need to be undertaken during the Development
phase of the project,

The survey is required to check;

> Adverse crossfall at the roundabout entry.

> Check aquaplaning along the road

> Drainage design

12

12.2. Services oca 10n

Potholing of the PUP assets may need to be undertaken if deemed to be of concern to the project.

I2.3 Environmental Studies

An Environmental Scoping Report and Cultural Heritage Risk Assessment may need to be
undertaken.

I24 Geotechnical Investigations

Geotechnical investigations will be required where there is pavement widening,

12.5. Pavement Design

The pavement design was indicative only taken from the As Constructed drawings.

A full pavement design will be required using the results of the geotechnical investigations.
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13 Annexures

Appendix A: Preferred Option Layout Plans

Appendix a Project Cost Estimate

Appendix C: Traffic Analysis Report

Appendix D: Risk Management Record

o

Connecting Queenshnd
de"venng transportjbrprosperity

o

,a QGov (, 37468)
WWW. tmr. qld. goV. au I WWW. qld. gov. au

r_Business Case.pdf - Page Number: 32 of 58

Rel
ea

se
d 

un
de

r R
TI

 - 
DTM

R



PREFERRED OPTION LAYOUT PLANS

APPENDIX A
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PROJECT COST ESTIMATE

APPENDIX B
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Project Cost Estimate Is urnmary

Project Details:
Project Number.
Road.

Project Description
Project Location:

Region

Activity Group

Concept Phase

2301/2A/900

MI Pacific Motorway
Exit 49 Northbound Off-Ramp Upgrade
Pimpama

Estimate Stage

Concept Planning

F=ei^I

Development Phase

Development Phase

Previous Years

Business Case

Implementation Phase

Contract Administration

Principal arranged insurance & WHS - PusL
Construction tincluding PUP reloctatlons)

officer^;:'I

20/5/16

Length Ikmj :

20/6/17

Local Authority

88,500

I

250m

20/7/18

Final is at ion Phase

Project Management

Gold Coast City Council

Concept Phase Sub Total

QUEENSLAND
GOVERNMENT

20/8/19

Date

Risk & Contingency

129,500

Development Phase Sub Total

March 20.7

Total ($000)

PROJECT ESTIMATE 11N CURRENT $51

Outturn Cost Calculation

Total Project Cost
Escalation % pa #
Escalation Amount

Out-turn Cost ISOT)

53,000
25,000

636,300

88,500

$88,500

20/7/18

1,108,320
3%

33,250

1,141,57088,500

jinated practical Completion Date 1/10/2018
Page I of 2 M4755 VOl-SPO August 2012" - For advice on ESCBl. ticn refer QTRIP Development Guidel, hes and/or Project Cost EatmatlnB Manual

129,500

$129,500

Implementation Phase Sub Total

10,000

Finalis ation Phase Sub Total

Base Estimate

Previous Years

53,000
25,000

636,300

O%

o

20}5116

254,520

Risk and Contingency Sub Total

1021/6

.

o

Estimate Base Date

20/6/17
88,500

$714,300

10,000

$10,000
$942,300

O%

254,520

$254,520

$1,196,820

20/8/19

5%

o

L, 196,820

33,250
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Project Cost Estimate continued page 2

Project Cost Estimate Is urnmary
Project Details:

Project Number.
Road.

Project Description

Project Location.

Region

2301/2A/900

MI Pacific Motorway

Exit 49 Northbound Off Ramp Upgrade

Pimpama

Project Cost Estimate Certification

Icertjiy thotlhove prepared this @311'more in accordonce with the Project Cost Estimating Moriuolbosed on the projectProject Cost

I'njormotibn contoinedm the projectscopestotement, pions, documents on dpiogr@in of workindudedin thisEstimate

submission. Ifurther certify thot this is a P50 risk oofusted ust, more

Estimate Stage

I~SEI^~~~I

Peer Review

Business Case

Officer"'

Estimator's Name Pain Pric

Recommendation

Signature

Outturn CostF""

Icert"I, that Ihove conducted o peer reviewjor this estimate in accord@rice with the Prey'ect Cost Estimating Monuol.
Points oldWerence hove been resolved ond adyustmenrsi7;coinorotedin the cost errimote OS OPPropriote.

Length Ikm) ^

Reviewer's Name NeilGuest

Local Authority

I gin son^lied that this P50 estimote h@s been prep@redin DCcordonce with the Project Cost EstJ'inot, rig Moriuol rind
meets the requirements o10pproved proj'ectproposot business cose orprojectplon, OS relevont.

Anyissues for^edi'n the peer review h@ve been resolved OS per the Estimate Review Check"st

I recommend th@t this estimote be OPProved

Project Manager's Name Wayne Brennan

Signature

Signature

250m
&

Gold Coast City Council

Concurrence

Project Review

QUEENSLAND
GOVERNMENT

Date

,

o

March 2017

ave rewewed the pro^C in DC rice wi t e foiect OSI slim@t, rig gnuo on

hos been sufficiently defined and the estimate, s reosonoblejor this stoge o11he project.

Estimate Approval

.. .

Reviewer's Name

. ,

Signature

I Qin sonsjied thot this project cost estimate hos been prepored in occordonce with the processes outlined In the
current Project Cost ESCimoting Moriu@I grid thot ony issues rinsed in the concurrence review In one wos required) hove
been resolved OS per the Estimate Review Checklist.

Regiono, i'District Directory'Pro^Cm Monoge, /Customer/'Sponsor- (Circle OS OPPropriote)

Approver's Name GarySwa n

Signature

2. . . ?... 17

Date

o

171 0I. , ,

Din sotisfied rhot the scope

Date

Page Z of 2 M4755 VOI SPO August 2012

331

Part Refuse Sch.4 Part 4 s.6 Personal information

Part Refuse Sch.4 Part 4 s.6 Personal information

Part Refuse Sch.4 Part 4 s.6 Personal information
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I'
Project Number : Exit 49 Off Ramp Widening
Project Boundary : GOLD COAST CITY COUNCIL
Asset Name : PACIFIC HIGHWAY (PACIFIC MOTORWAY)
Location : Pimpama

NOTE: Eslimale must be considered absolulely 35th a properly of Transport and Main Roads until the acceplance of a tender. and must under no circumslances be divulged.

Created 27 Feb 2017

Stage : I - Business case
Work Package : I - Civil_BC

Item Number
,.-.. ..,... .

MRS02 Apr , 6
PROVISION FOR TRAFFIC

Provision for traffic1201. Of

.. .. ' *... ,

MRS03 Oct 16

DRAINAGE REMOVALIDEMOLITION

Removal or demolition of culverts, exduding end structures2,0301

2104.01

2106.01

Stage : I - Business case

2107.01

2,0801

Removal or demolition of concrete kerb in duding kerb crossings in

Description

Removal or demolition of concrete kerb and channel in duding
kerb crossings

2241.01

Removal or demolition of concrete slabs

Removal or demolition of gullies

2401.01

SUPPLY AND INSTALLATION OF CULVERTS

Supply and iris!allalion of concrete pipe culvert components,
Class 121,13751 mm diameter

2401.02

I

2401.03

2413.01

PAVEMENT DRAINAGE

Concrete kerb, IType 51

Queensland Government

. *
..... ..

. .

2502.01

Concrete kerb. tType 91

2503.01

Concrete kerb. tType 111

2504.01

Concrete gullies. IField Inlet

\

SUBSURFACE DRAINAGE

Subsoil drains. Type D

" ~. Untof-~"
1'1 Measure .'

2631.01

2631.02

Subsoil drain outlet connection. 11001 min diameter. tDj

2642.01

Subsoil dr

MRS04 Oct I4

EARTHWORKS, PREPARATION

Clearing and grubbing

PROTECTIVE TREATMENTS

Hand placed concrete paving, 1125mm Footpathl min thick

lump sum

31 01.01

Hand placed concrete paving, 1100mm Median In hill min thick

Quantity_

in clean-out, 11

31 03.01 P

Grouted rock pitching

lump sum

3104.01

Ty e

in

3201.01

,Unit Rate ($)

3205.01

001 mm diameter, IDl

in2

Stripping of topsoil (Provisional Quantity as directed)

each

Ground surface treatment under embankment. standard

3301.01

EARTHWORKS, EXCAVATION

Road excavation, all materials

in

3401. DIP

Excavation for diversion channels, all materials

'- Amount ($)-""

EARTHWORKS. EMBANKMENT
Road embankment

3404.0I P

in

in

EARTHWORKS, SUBGRADE

Testing of existing material below subgrade levelin cuttings
(Provisional Quantity if ordered)

in

~ .,.

each

. .

$150,000.00

Subgrade in cuttings. subgrade treatment Type C, replace with
unbound pavement malerial (Provisional Quantity if ordered)

in

each

each

$3,000.00

$5,155.00

in2

in2

$480.00

in2

$5,824.00

$2,500.00

in2

$25,500.00

in3

in2

$520.00

in3

$6,367.50

in3

$2,090.00

$4,000.00

in3

$5,490.00

per set

$620.00

in3

$620.00

$8,532.00

Page I of 4

$16,000.00

S2,400.00

$1,327.20

SI. 625.00

$1,000.00

$15,440.00

$1,600.00

$4,300.00

$1,000.00

$23,800.00

Part Refuse Sch.4 Part 4 s.7(1)(b)
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Project Number : Exit 49 Off Ramp Widening
Project Boundary : GOLD COAST CITY COUNCIL

Asset Name : PACIFIC HIGHWAY (PACIFIC MOTORWAY)
Location : Pimpama

NOTE: Eslimale must be considered absdule!y as Ihe properly of Transport and Main Roads untillhe acceptance o18 lende, . and muslunder no circumstances be divulged.

Stage : I " Business case
Work Package : t - Civil_BC

Item Number

Created 27 Feb 2017

MRS08 Oct 14

PLANT-MIXED STABILISED PAVEMENTS

Plant-mixed stabilised pavement

*.

4301.01

4321.01

*.'

4331.01

. \

MRSfl Jan 17

SPRAYED BITUMINOUS SURFACING (EXCLUDING EMULSION)
Prime, grade IAMCOl, spray rate 11.01, jincludingl supply o1 Iiire
binder, 110calionl

\

, ,

5,0101

Supply of slabilising agent

..,..

Water curing [location]

5/4/, 01

t ;Description. '- ' ' '- -'.'

5/4/02

.. ,.,. .

Sprayed bituminous surfacing, Iincludingl supply of binder.
11ncludingl supply of additives, Iincludingj supply of cover
aggregates, Untorlayer Act41AC201, refer 10 Clause 2 of
Annexure MRTS, ,. I

MRS, 4 Oct 16

REMOVAL, DEMOLITION AND RE. ERECTION

Demolition of road furniture, as listed in Clause 3 of Annexure
MRTS14. I

Sprayed bituminous surfacing, tincludingl supply of binder,
Iinc!udingl supply of additives, Iincludingl supply of cover
aggrega!es, [Interlayer CMBC1170], retorto Clause 2 of
Annexure MRTSll. I

6,0101

6104.01

I

"

. ^:

MRS, 6 Oct 14

GROUND PREPARATION WORKS . TOPSOIL

Supply of imported topsoil (Provisional Quantity, if ordered)3829. DIP

Queensland Government

Removal and re-erection of road furniture, as listed in Clause 4 of lump sum
Annexure MRTS14. I

3830.01

Unit of ' I
Measure

3847.01

in3

3891.01

Install topsoil [, 00mm]

tonne

3892. DIP

VEGETATION WORKS . TURFING

Turf [description]

-'u"lily ,,,

in2

. ,*

MRS245 Jan 16

6440.01 TELECOMMUNICATIONS NETWORK

ESTABLISHMENT AND MONITORING OPERATIONS

Establishment Period

MRS28 Apr 16
CONTRACTOR'S SITE FACILITIES AND CAMP

Contractor's site facilities

Establishment Period Watering (Provisional Quantity, as
directed)

Unit Rate ($)

in2

1101.01

MRS30 Jan 16

HEAVY DUTY DENSE GRADED ASPHALT

He ary duty dense graded asphalt in base course. AC 1201 H mix

*,

in2

4162.01

4163.01

Amount ($) .-

4164.01

lump sum

5401.01

Heavy duty dense graded asphalt in intermediate course, AC 1141 tonne
H mix

5403. DIP

$43,350.00

Heavy duty dense graded asphaltin surfacing course, AC 1141 H tonne

5404.0 t P

mix

$4,706.80

PREPARATION OF THE EXISTING SURFACE

Preparation of the existing surface

$4,080.00

in3

Strain alleviating membrane fabric strips (Provisional Quantity)

in2

Tack coal, residual bitumen (Provisional Quantity)

S3,400.00

in2

$12,240.00

lump sum
kilolilre

$12,240.00

lump sum

I

$4,000.00

lump sum

$3,000.00

10nne

$1,900.00

$864.00

$1,440.00

in2

in

$5,000.00

litre

Page 2 of 4

$450.00

$71,000.00

$10,000.00

$32,000.00

$22,680.00

$30,740.00

S2.040.00

$3,240.00

$1,700.00

Part Refuse Sch.4 Part 4 s.7(1)(b)
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{-

Project Number : Exit 49 Off Ramp Widening
Project Boundary : GOLD COAST CITY COUNCIL
Asset Name : PACIFIC HIGHWAY (PACIFIC MOTORWAY)

Location : Pimpama

NOTE: Estimate must be considered absolu!aiy nethe properly of Transport and Main Roads until ihe acceptance o1a lender. and must under no circumstances be divulged.

Stage : I - Business case
Work Package : I - Civil_BC

Item Number

Created 27 Feb 2017

MRS45 Jan a7

LINE MARKING

Spotting only for longi!udinal lines6301.01

*,,', *.,.'-.,.... . *.. ,*-' .. . '

6316.01

6318.01

6319.01

6331.01

Lane line, broken, too min wide, 131 mm line length, 191 min gap in
length, colour Iwhilel. material jinateriall
Lane line, continuous, 100 mm wide, colour Iwhitel, material
tmaterialI

6351.01

Edge line, 150 mm wide, colour Iwhitel, malerialImateriall

6355. Of

Transverse lines (stop lines, holding lines, markings at Slop and in2
Give Way signs, pedestrian crosswalk lines. arrows. shapes.
symbols and numerals), colour [white]. material [material]

MRS5, Oct 16

ENVIRONMENTAL MANAGEMENT

Develop Environmental Management Plan (Conslruc!ion)

RAISED PAVEMENT MARKERS

Retroieflective raised pavement markers

1331.01

Removal of existing raised pavement markers. by tmethod of
removall

1332.01

MRS94 Jan 16

ROAD LIGHTING (Provisional Item if ordered) (3 additional67,001P
installations)

I

Implement Environmental Management Plan (Construction)

Queensland Government

- .:Unit of\,-
I'- Measure' -.

Item Number

in

MRPODt May, ,
PROJECT STAGE MANAGEMENT (ALL STAGES)II0000I

I \ Quantity*;;-:

Work Package : A - Principals Cost

MRP004 May It
BUSINESS CASE14000.01

in

MRP005 May ,,
Environmental and cultural

Environmental Impact SIudy

in

,unit Rate (,,

* '

15020.01

15040.01

MRP006 May 11
Public Utility Plant
Public Utility Plantidentification

each

each

(~

160,001

- ' " .Amount ($).. ., -

Description

16020.01

Cultural heritage

MRPO07 May it
DESIGN PLANNING (PRELIMINARY AND DETAIL) (Civil)17000.01

lump sum
lump sum

Public Utility Plant conflict management

,

lump sum

$469.00

Work Package Total :

$164.00

$52.00

$210.60

$150.00

Unit of
Measure

$336.00

lump sum

$156.00

lump sum

Quantity '

$3,000.00

J,

lump sum

$5,000.00

lump sum

$636,299.10

$67,500.00

unit Rate ($,

lump sum

lump sum

lump sum

Amount ($)

Page 3 of 4

$50,000.00

$15,000.00

S5,000.00

$3,500.00

$10,000.00

$5,000.00

$60,000.00

Part Refuse Sch.4 Part 4 s.7(1)(b)

r_Business Case.pdf - Page Number: 41 of 58

Rel
ea

se
d 

un
de

r R
TI

 - 
DTM

R



Project Number : Exit 49 Off Ramp Widening
Project Boundary : GOLD COAST CITY COUNCIL

Asset Name : PACIFIC HIGHWAY (PACIFIC MOTORWAY)
Location : Pimpama

NOTE: Eslimate musl be considered absdulely as the property of Transpon and Man Roads untilhe acceptance of a lender. and musl under ino circumslances be CivUged.

Item Number

MRP008 May 11
DESIGN INVESTIGATION REPORTS

Geotechnical investigation analysis and report (non-pavement)

Created 27 Feb 2017

Work Package : A - Principals Cost

18020.01

.,.. .

180 70.01

18080.01

18090.01

MRP009 May It
19000.01 ENGAGE AND MANAGE DESIGN SERVICES (Electrical)

*.

Traffic counting and analysis and reports

~*. '

MRPO, I May 11
21000.01 PROCUREMENT

Engineering survey

.*

Constructability review

MRP013 May, ,
23000.01 CONTRACT ADMINISTRATION

, I, Description, '_. I~ .~, , I
.* ..*._ ...

MRP0,4 May 11
24000.01 PRINCIPAL'S OBLIGATIONS

MRP015 May, I
25000.01 FINALISATION

MISCELLANEOUS

9001.01 CONTINGENCY

.. -..

"

Queensland Government

' .' ' Unit of '~ .
11' Measure '

lump sum

I ' Quantity

lump sum
lump sum
lump sum

lump sum

Unit. Rate. ($)

lump sum

lump sum

. ' Amount ($).::. .

lump sum

lump sum

lump sum

Work Package Total :
Stage Total :

$7,000.00

$7,500.00

$10,000.00
$5,000.00

$40,000.00

I

$3,000.00

$50,000.00

$25,000.00

$560,520.00
$1,196,819.10

$10,000.00

,

$254,520.00

.

Page 4 of 4
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TRAFFIC ANALYSIS REPORT

APPENDIX C
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(~ Technical Note 01

Pacific Motorway Mi. Exit 49

Department of Transport and Main Roads

Aimsun Traffic Modelling

02 February 2017

Project:

Prepared for:

Subject:

Date:

Introduction

A base year 2016 Aimsun Microsimulation Traffic Model was developed for the Pacific Motorway Ml
Exit 49 using the following steps:

. obtain aerial photography of the study area;

. code existing road network using information from the aerial photography;

o extract traffic count data from intersection survey at turning level;

. conduct model calibration (vehicle demands adjustment) using observed traffic count data; and

. carry out trip assignment by assigning the estimated 201.6 traffic demand to the road network.

The above steps are illustrated in Figure I. .

Reference:

D. to coll. c, 10n .rid
an. Iy, I,

o

Figure I. Aimsun Microsimulation Traffic Model Development Process

1.1 Network Build

1.11 Extent

Figure 2 displays the extent of the Aimsun microsimulation traffic model developed for the study. The
modelcontains the north-south interchange intersections forthe Pacific Motorway at the Exit 49.

MCI609-TNOl-v, .O

Model n. fuerk
d. v. lopm. nt

o

Mad. It ript. bl.
a. v. lopmont

Technical Note 01

Pacific Motorway MI Exit 49: Aimsun Traffic Modelling

Trip A'sl, ninent

o
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Figure 2 Extent of the Study Area

4.12

At time of model development, Aimsun version 8.13 (R40087) was used to develop the model as this
version has been updated with functionalities that enhance modelling operations. No additional plug-ins or
add-ons were used.

Version

MET^5

1.2 Model Demand Matrices

The Aimsun model has been set up to simulate two time periods:

o AM peak period 0730 to 0930

. PM peak period 1430 to 1730

12.1 Origin-Destination Matrices Development

A trip matrix (also referred to as a trip table) is normally in a table format that displays the number of trips
going from each origin (table row) to each destination (table column) for a given time period. Trip tables
were developed for the two peak periods respectively, with separate trip tables for the two different
vehicle classes, i. e. private vehicles and heavy vehicles.

o

Technical Note 01

Pacific Motorway MI Exit 49: Aimsun Traffic Modelling

o

.
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1.2.2

The demand profile for the peak periods was determined from the traffic count in 15-minute intervals to
represent the variation in the traffic flow throughout the simulation period. The observed volumes from
traffic counts were converted to percentages to control the amount of vehicles released at each interval in
the Aimsun model.

Demand Profile

For the purpose of this study, a profile was calculated for each zone to represent the variation based on
different surrounding land uses and road users' A separate profile was created for private and heavy
vehicles. Figure 3 and Figure 4 show the overall profile distribution in the AM and PM peaks.

The hourly distribution was calculated in the following periods:

. AM Peak - two (2) hours between 0730 and 0930

. PM Peak-three (3) hours between L430and1730

1400

1200

1000

800

600

400

200

1.5min Traffic Summary IAM Peak)

o

Figure 3 Demand Profile Distribution - AM Peaks

7:45

ET, 5

1200

LCDo

800

8:15

600 ..... ..
............
............
............

400

200

8:458:30

nine Ending

Ismin Traffic Summary (PM Peak)

o

Figure 4 Demand Profile Distribution - PM Peaks

14:45 15:00 15:15 15:30 15:45

Technical None 01

Pacific Motorway Mi Exit 49: Aimsun Traffic Modelling

16:00 16:15

nine Endln,

16:30 16:45 17:00 17:15
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2. Model Calibration and Validation

Network Calibration

The purpose of colibrating a microsimulation traffic model is to verify that the modelling is a suitably robust
representation of the traffic flows on the actual road network. During the calibration process, a few
network changes were made to provide a better reflection of the existing traffic conditions.

2.2 Turn Calibration

The GEH statistic is used to quantify the extent of calibration. It is an empirical formula used to compare
and gauge the acceptability of variations between two data sets. The GEH statistic was used as a reference
to measure the general accuracy of the model and is given by the following equation:

ZCM ~ q2
68n' = ^-^

M+C

where,

. M is the traffic volume estimated by the model tor new count); and

. C is the observed traffic volume (or old count).

The accepted GEH based calibration criteria, as defined by RMS Traffic Modelling Guidelines is shown in
Table I,

Table ,. Calibration Criteria 11deal)

GEH Value

GEH s 5

5 < GEH < 1.0

GEH ^ 10

ET, 5

Turn calibration was carried out by comparing the outputs from the modelling to existing count data at
various locations. The turn calibration is used to ensure the OD trip table was estimated robustly to
produce the expected demands to the network.

Table 2 summarises the results for turn calibration for the peak hour in the AM and PM periods. The table
shows all GEH values for turn performance are within 5, which indicate the model is calibrated satisfactorily
at the zone demand level. The detailed turn calibration results for the AM and PM peaks are provided in
Appendix A for further reference.

Table 2 Turn Calibration Summary: Observed vs Modelled Flow and Associated GEH Values

Mode led Time Total GEN Between GEH MoreGEH Less

Period 5 and 10 than 1.0Counts than 5

Proportion

^ 85%

^ 15%

O%

o

AM Peak

PM Peak

Period

0800 to 0900

Technical Note 01

Pacific Motorway MI Exit 49: A, instn Traffic Modelling

1600 to 1700

o

o
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Model Validation

Following calibration of a traffic model, further evaluation of the calibrated model's performanceis then
conducted using an independently observed set of data not used in the calibration process. This second
evaluation process is called the model validation and is an additional step to ensure that the calibrated
model is robust.

Base Year 2016 Modelled Queues2.3. I

The demand matrices were factored to 2016 conditions to validate the queuing performance of the Aimsun
microsimulation model. Note the intersection turning movement counts were undertaken in June 201.4
and the site observations were conducted between September and November 2016.

A typical growth of 1.5% per annum was applied to the demand matrices. In addition, a growth of 150%
was applied to the zone linking At tenborough Road as a result of significant growth in residential
developments along Attenborough Rd. Figure 5 and Figure 6 show the typical queues in the AM and PM
peak conditions.
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Figure 5 Modelled Queues for 2016 AM Peak

Figure 6 shows the 2016 base modelled queues in the PM peak.
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3. Future Model and Options
Future year 2021 road network and traffic demand were developed to assess the future traffic
performance within the modelled area following the calibration and validation of the base year model.

The future year 2021 base network is identical to the base Year 2016 within the study area. In addition,
one network option is proposed and tested for the westbound off ramp, namely Option I, which is shown
in Figure 7.

METI5

Figure 7 Option I Concept Sketch

The development of the future year traffic demand matrices is based on the cordon matrices extracted
from the VLC's Zenith Strategic Transport Model (STM). The cordon matrices have same number of zones
as the Aimsun microsimulation model.

The 2016 traffic demand matrices were factored using growth rates estimated from the Zenith STM to
generate the 2021 traffic demands matrices. A summary of the matrix totals are shown in Table 3. The
growth in vehicle trips between 2016 and 2021 is approximately 18% in both AM and PM peak periods.

Table 3 Future Year Matrix Totals tvehicles)
AM Peak

Itwo-hour total I

4,688

5,512

\

^
\>

Prel" Motor"ay Ex 1.91"telc, Brioe
N"In Bound On-Ramp Concept Stolen

2016
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2021

^

o

PM Peak

(three hour total)

8,375

9,915

^!^
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Models Performance

Table 4 displays the forecast network performance of the AM peak base year 2016 and future year 2021
models. The average travel speed is forecast to drop significantly, from 38.0 kph in 2016 to 21.9 kph in
2021. This indicates the interchange is operating with overcapacity, with extensive queues forecast on
Rifle Range Road. Figure 8 shows the queues forecast in the AM peak 2021 base model.

Table 4 AM Peak Models Performance

Vehicle-Hours
Scenario

Travelled

128.92016 Base

2021. Base

201.6 Option I

2021. Option I

262.2

Vehicle Kilometres

Travelled

4,894. I

5,728.7

4,893.5

5,728.9

127.5

243.5

Average Travel
Speed (kphj

38.0

,5

21.9

Vehicles Waiting to
Enter the Network

38.4

Figure 8 Queues Forecast in the AM Peak 2021 Base Model

Table 5 demonstrates the forecast network performance of the PM peak base Year 2016 and future year
2021 models. Similar to the performance in the AM peak, the average travel speed is forecast to drop
significantly, from 39.8 kph in 2016 to 23.1. kph in 2021, This indicates the interchange is operating over
capacity. The table also indicates large amount of vehicles unable to access the network due to extensive
queues forecast on the Pacific Motorway northbound off-ramp. Without increasing the capacity at the
interchange, the queues are forecast to extend back to the motorway and affected the motorway traffic.
Figure 9 shows the queues forecast in the PM peak in 2021 base model.

23.5

,.!;
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Table 5 PM Peak Models Performance

Vehicle-Hours
Scenario

Travelled

211.9201.6 Base

2021 Base

201.6 Option I

202, . Option I

410.3

Vehicle-Kilometres

Travelled

8,429.5

9,490.9

8,432.3

9,827.3

191.3

456.7

Average Travel
Speed Ikph)

39.8

METI5

Figure 9 Queues Forecastin the PM Peak 2021 Base Model

Table 4 and Table 5 above show the proposed Option I is forecast to improve the traffic performance
within the study area. The model forecasts to relieve the extensive queuing issue on the Pacific Motorway
northbound off-ramp in the PM peak period. It is rioted in the 2021 PM peak period the average travel
speed in Option I is slower than Base Case (21.5 kph vs. 23.1 kph). This is because there are more vehicles
in the Option I network, where more vehicles are forecast to enter the interchange from the northbound
off ramp, hence causing extra traffic delays.

23.1.

Vehicles Waiting to
Enter the Network

o

44.1

21.5

401

o

56
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3.2 MI Exit 49 Northbound Off-Ramp Performance

Table 6 summarises the forecast AM traffic performance on the M, . Exit 49 northbound off-ramp. The table
indicates the existing northbound off-ramp will be out of capacity by 2021, with an average delays of over
150 seconds.

The proposed Option I is forecast to reinstate the traffic performance in 2021 to the same conditions as
current year. This indicates the additional storage will provide significant improvements to the northbound
off ramp in the AM peak.

Table 6 MI Exit 49 Northbound Off-Ramp Pertormance (AM Peak)

Forecast Traffic Volume Maximum Queue
Scenario

Ivehicles)lyehicles per hour)

2016 Base

2021 Base

201.6 Option I

2021 Option I

Table 7 provides the forecast PM traffic performance on the MI Exit 49 northbound off-ramp. The table
indicate the existing northbound off-ramp is at capacity in 2016, with long queues extending to the
motorway. The average delays is forecast to double by 2021, which implies the ramp will be heavily
congested

The modelforecasts the proposed Option Iwilloperate satisfactory in 2016, but additional upgrades
would be required to provide more capacity on the ramp to ensure the traffic perform well in 2021

Table 7 MI Exit 49 Northbound Off-Ramp Performance IPM Peak)

Forecast Traffic Volume Maximum Queue
Scenario

tveh cles)(vehicles per hour)

421.

531

METI^

421

549

10

40

2016 Base

verage Delays
Iseconds)

S

2021 Base

2016 Option I.

2021 Option I.

10

42.1

150.8

Number of Stops

28.2

700

40.7

727

0.94

702

2.41

936

0.70

24

1.01

Technical Note 01

Pacific Motorway MI Exit 49: Aimsun Traffic Modelling

49

verage Delay
I e onds)

86.3

10

52

2776

Number of Stop

45.8

225.8

1.86

4.19

0.98

2.83
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Appendix A

Intersection Approach

Attonborough
Road I Yawalpah

Road I Ramps
(Northern

Interchange)

North

Through

On-ramp

Left

Observed

East

Right

Left

On-ramp

On-ramp

Right

Through

Right

On ramp

Through

Left

On ramp

Right

Left

Right

On ramp

Through

Left

Right

On-ramp

Through

Through

Left

227

AM

1.94

Modelled

228

194

South

54

54

297

ET, 5

West

54

1.17

0.1

443

54

At tenborough
Road I Rifle Range

Road I Ramps
(Southern

Interchange)

0.0

298

Observed

237

0.0

117

302

North

193

0.0

446

184

PM

204

0.1

Modelled

240

o

52

0.0

305

1.14

Off-ramp

192

29

0.1

186

C

30

181

1.77

0.2

297

o

50

1.14

02

11.4

98

0.1

L85

L68

242

26

0.2

31.0

30

1.6

East

3.75

0.0

300

336

DJ

11.0

00

99

o

06

1.84

456

0.0

31.3

75

West

0.2

1.69

0.2

o

338

1.4

0.4

244

203

0.1

380

o

DJ

453

39

02

75

207

DJ
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1.77

On ramp

o

O. L

14

52

0.1

1.94

132

0.0

381

90

0.1.

34

SO3

0.0

207

271

0.0

1.80

279

0.0

L42

52

0.7

135

0.1

o

90

0.9

50s

109

0.0

272

0.2

281

21

0.0

1.42

0.3

1.90

o

0.0

o

0.1

107

94

0.1

0.1

21

75

0.0

0.0

192

60

0.2

91

122

0.0

74

74

0.1

60

0.3

1.25

0.1

69

0.0

0.3

0.6
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RISK MANAGEMENT RECORD

APPENDIX D
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(~ Pro^Ct Planning & Corridor Maria ement Risk Log

M, PACIFIC MOTORWAY

EXIT 49 (Northbound Exit)
INTERCHANGE UPGRADE

Risk log owner
Risk Management Reference Group member
Risk log contact (if different to the RMRG member)
Date last updated

Document purpose
The TMR Risk Log is a central repository for the Risk Register, Fraud Risk Register, Opportunity Register and Work Health and Safety
Register. The risk log also contains an (optional) Issue Register and a Lessons Learned Log. This suite of tools provides a structured and
integrated means of recording and managing risk

Wayne Brennan

Template version number

Project Planning & Corridor Management

Template enquiries/feedback
Risk management information

Feb"17

Risk Advisory Team
WHS Risk Contact

\

Version 3.0

Email - Risk Advisory Team Mailbox
insideTMR --> Home --> Policies and procedures --> Risk management
Shaun Scanlan, Sharrel Mani, MIChael Baker

Regional Safety Advisor

-" Queensland
Government
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Technical Note 01 
Project: Pacific Motorway M1 Exit 49 Reference: MC1609-TN01-v10

Prepared for: Department of Transport and Main Roads 

Subject: Aimsun Traffic Modelling 

Date: 02 February 2017 

 

1. Introduction 
A base year 2016 Aimsun Microsimulation Traffic Model was developed for the Pacific Motorway M1 
Exit 49 using the following steps: 
• obtain aerial photography of the study area; 
• code existing road network using information from the aerial photography; 
• extract traffic count data from intersection survey at turning level; 
• conduct model calibration (vehicle demands adjustment) using observed traffic count data; and 
• carry out trip assignment by assigning the estimated 2016 traffic demand to the road network. 

The above steps are illustrated in Figure 1. 

 
Figure 1  Aimsun Microsimulation Traffic Model Development Process 

1.1 Network Build 

1.1.1 Extent 

Figure 2 displays the extent of the Aimsun microsimulation traffic model developed for the study.  The 
model contains the north-south interchange intersections for the Pacific Motorway at the Exit 49. 
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Figure 2  Extent of the Study Area 

1.1.2 Version 

At time of model development, Aimsun version 8.1.3 (R40087) was used to develop the model as this 
version has been updated with functionalities that enhance modelling operations.  No additional plug-ins or 
add-ons were used. 

1.2 Model Demand Matrices 

The Aimsun model has been set up to simulate two time periods: 
• AM peak period 0730 to 0930 
• PM peak period 1430 to 1730 

1.2.1 Origin-Destination Matrices Development 

A trip matrix (also referred to as a trip table) is normally in a table format that displays the number of trips 
going from each origin (table row) to each destination (table column) for a given time period.  Trip tables 
were developed for the two peak periods respectively, with separate trip tables for the two different 
vehicle classes, i.e. private vehicles and heavy vehicles. 
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1.2.2 Demand Profile 

The demand profile for the peak periods was determined from the traffic count in 15-minute intervals to 
represent the variation in the traffic flow throughout the simulation period.  The observed volumes from 
traffic counts were converted to percentages to control the amount of vehicles released at each interval in 
the Aimsun model.  

For the purpose of this study, a profile was calculated for each zone to represent the variation based on 
different surrounding land uses and road users.  A separate profile was created for private and heavy 
vehicles.  Figure 3 and Figure 4 show the overall profile distribution in the AM and PM peaks. 

The hourly distribution was calculated in the following periods: 
• AM Peak – two (2) hours between 0730 and 0930 
• PM Peak – three (3) hours between 1430 and 1730 

 
Figure 3  Demand Profile Distribution – AM Peaks 

 
Figure 4  Demand Profile Distribution – PM Peaks 
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2. Model Calibration and Validation 
2.1 Network Calibration 

The purpose of calibrating a microsimulation traffic model is to verify that the modelling is a suitably robust 
representation of the traffic flows on the actual road network.  During the calibration process, a few 
network changes were made to provide a better reflection of the existing traffic conditions. 

2.2 Turn Calibration 

The GEH statistic is used to quantify the extent of calibration. It is an empirical formula used to compare 
and gauge the acceptability of variations between two data sets.  The GEH statistic was used as a reference 
to measure the general accuracy of the model and is given by the following equation: 

 

where, 
• M is the traffic volume estimated by the model (or new count); and  
• C is the observed traffic volume (or old count).  

The accepted GEH based calibration criteria, as defined by RMS Traffic Modelling Guidelines is shown in 
Table 1. 

Table 1  Calibration Criteria (Ideal) 
GEH Value Proportion 

GEH ≤ 5 ≥ 85% 

5 < GEH < 10 ≤ 15% 

GEH ≥ 10 0% 

Turn calibration was carried out by comparing the outputs from the modelling to existing count data at 
various locations. The turn calibration is used to ensure the OD trip table was estimated robustly to 
produce the expected demands to the network. 

Table 2 summarises the results for turn calibration for the peak hour in the AM and PM periods.  The table 
shows all GEH values for turn performance are within 5, which indicate the model is calibrated satisfactorily 
at the zone demand level.  The detailed turn calibration results for the AM and PM peaks are provided in 
Appendix A for further reference. 

Table 2  Turn Calibration Summary: Observed vs Modelled Flow and Associated GEH Values  
Modelled Time 

Period Period Total 
Counts 

GEH Less 
than 5 

GEN Between 
5 and 10 

GEH More 
than 10 

AM Peak 0800 to 0900 26 26 0 0 

PM Peak 1600 to 1700 26 26 0 0 
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2.3 Model Validation 

Following calibration of a traffic model, further evaluation of the calibrated model’s performance is then 
conducted using an independently observed set of data not used in the calibration process.  This second 
evaluation process is called the model validation and is an additional step to ensure that the calibrated 
model is robust. 

2.3.1 Base Year 2016 Modelled Queues 

The demand matrices were factored to 2016 conditions to validate the queuing performance of the Aimsun 
microsimulation model.  Note the intersection turning movement counts were undertaken in June 2014 
and the site observations were conducted between September and November 2016. 

A typical growth of 1.5% per annum was applied to the demand matrices.  In addition, a growth of 150% 
was applied to the zone linking Attenborough Road as a result of significant growth in residential 
developments along Attenborough Rd.  Figure 5 and Figure 6 show the typical queues in the AM and PM 
peak conditions. 

 
Figure 5  Modelled Queues for 2016 AM Peak 

Figure 6 shows the 2016 base modelled queues in the PM peak. 

 
Figure 6  Modelled Queues for 2016 PM Peak 
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3. Future Model and Options 
Future year 2021 road network and traffic demand were developed to assess the future traffic 
performance within the modelled area following the calibration and validation of the base year model. 

The future year 2021 base network is identical to the base year 2016 within the study area.  In addition, 
one network option is proposed and tested for the westbound off-ramp, namely Option 1, which is shown 
in Figure 7. 

 
Figure 7  Option 1 Concept Sketch 

The development of the future year traffic demand matrices is based on the cordon matrices extracted 
from the VLC’s Zenith Strategic Transport Model (STM).  The cordon matrices have same number of zones 
as the Aimsun microsimulation model. 

The 2016 traffic demand matrices were factored using growth rates estimated from the Zenith STM to 
generate the 2021 traffic demands matrices.  A summary of the matrix totals are shown in Table 3.  The 
growth in vehicle trips between 2016 and 2021 is approximately 18% in both AM and PM peak periods. 

Table 3  Future Year Matrix Totals (vehicles) 

Year AM Peak 
(two-hour total) 

PM Peak 
(three-hour total) 

2016 4,688 8,375 

2021 5,512 9,915 
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3.1 Models Performance 

Table 4 displays the forecast network performance of the AM peak base year 2016 and future year 2021 
models.  The average travel speed is forecast to drop significantly, from 38.0 kph in 2016 to 21.9 kph in 
2021.  This indicates the interchange is operating with over-capacity, with extensive queues forecast on 
Rifle Range Road.  Figure 8 shows the queues forecast in the AM peak 2021 base model. 

Table 4  AM Peak Models Performance 

Scenario Vehicle-Hours 
Travelled 

Vehicle-Kilometres 
Travelled 

Average Travel 
Speed (kph) 

Vehicles Waiting to 
Enter the Network 

2016 Base 128.9 4,894.1 38.0 0 

2021 Base 262.2 5,728.7 21.9 0 

2016 Option 1 127.5 4,893.5 38.4 0 

2021 Option 1 243.5 5,728.9 23.5 0 

 
Figure 8  Queues Forecast in the AM Peak 2021 Base Model 

Table 5 demonstrates the forecast network performance of the PM peak base year 2016 and future year 
2021 models.  Similar to the performance in the AM peak, the average travel speed is forecast to drop 
significantly, from 39.8 kph in 2016 to 23.1 kph in 2021.  This indicates the interchange is operating over-
capacity.  The table also indicates large amount of vehicles unable to access the network due to extensive 
queues forecast on the Pacific Motorway northbound off-ramp.  Without increasing the capacity at the 
interchange, the queues are forecast to extend back to the motorway and affected the motorway traffic.  
Figure 9 shows the queues forecast in the PM peak in 2021 base model. 
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Table 5  PM Peak Models Performance  

Scenario Vehicle-Hours 
Travelled 

Vehicle-Kilometres 
Travelled 

Average Travel 
Speed (kph) 

Vehicles Waiting to 
Enter the Network 

2016 Base 211.9 8,429.5 39.8 0 

2021 Base 410.3 9,490.9 23.1 401 

2016 Option 1 191.3 8,432.3 44.1 0 

2021 Option 1 456.7 9,827.3 21.5 56 

 
Figure 9  Queues Forecast in the PM Peak 2021 Base Model 

Table 4 and Table 5 above show the proposed Option 1 is forecast to improve the traffic performance 
within the study area.  The model forecasts to relieve the extensive queuing issue on the Pacific Motorway 
northbound off-ramp in the PM peak period.  It is noted in the 2021 PM peak period the average travel 
speed in Option 1 is slower than Base Case (21.5 kph vs. 23.1 kph).  This is because there are more vehicles 
in the Option 1 network, where more vehicles are forecast to enter the interchange from the northbound 
off-ramp, hence causing extra traffic delays. 
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3.2 M1 Exit 49 Northbound Off-Ramp Performance 

Table 6 summarises the forecast AM traffic performance on the M1 Exit 49 northbound off-ramp.  The table 
indicates the existing northbound off-ramp will be out of capacity by 2021, with an average delays of over 
150 seconds. 

The proposed Option 1 is forecast to reinstate the traffic performance in 2021 to the same conditions as 
current year.  This indicates the additional storage will provide significant improvements to the northbound 
off-ramp in the AM peak.  

Table 6  M1 Exit 49 Northbound Off-Ramp Performance (AM Peak) 

Scenario Forecast Traffic Volume 
(vehicles per hour) 

Maximum Queues 
(vehicles) 

Average Delays 
(seconds) Number of Stops 

2016 Base 421 10 42.1 0.94 

2021 Base 531 40 150.8 2.41 

2016 Option 1 421 5 28.2 0.70 

2021 Option 1 549 10 40.7 1.01 

Table 7 provides the forecast PM traffic performance on the M1 Exit 49 northbound off-ramp.  The table 
indicate the existing northbound off-ramp is at capacity in 2016, with long queues extending to the 
motorway.  The average delays is forecast to double by 2021, which implies the ramp will be heavily 
congested. 

The model forecasts the proposed Option 1 will operate satisfactory in 2016, but additional upgrades 
would be required to provide more capacity on the ramp to ensure the traffic perform well in 2021.  

Table 7  M1 Exit 49 Northbound Off-Ramp Performance (PM Peak) 

Scenario Forecast Traffic Volume 
(vehicles per hour) 

Maximum Queues 
(vehicles) 

Average Delays 
(seconds) Number of Stops 

2016 Base 700 24 86.3 1.86 

2021 Base 727 49 277.6 4.19 

2016 Option 1 702 10 45.8 0.98 

2021 Option 1 936 52 225.8 2.83 
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Appendix A 
 

Intersection Approach Turn 
AM PM 

Observed Modelled GEH Observed Modelled GEH 

Attenborough 
Road / Yawalpah 

Road / Ramps 
(Northern 

Interchange) 

North 

Through 227 228 0.1 193 192 0.1 

On-ramp 194 194 0.0 204 181 1.6 

Left 54 54 0.0 52 50 0.1 

East 

Right 54 54 0.0 29 26 0.6 

Left 297 298 0.1 177 175 0.2 

On-ramp 117 117 0.0 114 110 0.4 

South 

On-ramp 443 446 0.1 185 184 0.1 

Right 237 240 0.2 168 169 0.1 

Through 302 305 0.2 242 244 0.1 

West 

Right 184 186 0.2 456 453 0.1 

On-ramp 0 0 0.0 0 0 0.0 

Through 114 114 0.0 203 194 0.7 

Left 30 30 0.0 39 34 0.9 

Attenborough 
Road / Rifle Range 

Road / Ramps 
(Southern 

Interchange) 

North 

On-ramp 297 300 0.2 177 180 0.2 

Right 98 99 0.1 132 135 0.3 

Left 310 313 0.2 503 505 0.1 

Off-ramp 

Right 336 338 0.1 279 281 0.1 

On-ramp 0 0 0.0 0 0 0.0 

Through 75 75 0.0 109 107 0.2 

Left 14 14 0.0 21 21 0.0 

East 

Right 380 381 0.1 190 192 0.1 

On-ramp 207 207 0.0 94 91 0.3 

Through 52 52 0.0 75 74 0.1 

West 

Through 90 90 0.0 60 60 0.0 

Left 271 272 0.1 122 125 0.3 

On-ramp 142 142 0.0 74 69 0.6 
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1. Introduction 
A base year 2016 Aimsun Microsimulation Traffic Model was developed for the Pacific Motorway M1 
Exit 49 using the following steps: 
• obtain aerial photography of the study area; 
• code existing road network using information from the aerial photography; 
• extract traffic count data from intersection survey at turning level; 
• conduct model calibration (vehicle demands adjustment) using observed traffic count data; and 
• carry out trip assignment by assigning the estimated 2016 traffic demand to the road network. 

The above steps are illustrated in Figure 1. 

 
Figure 1  Aimsun Microsimulation Traffic Model Development Process 

1.1 Network Build 

1.1.1 Extent 

Figure 2 displays the extent of the Aimsun microsimulation traffic model developed for the study.  The 
model contains the north-south interchange intersections for the Pacific Motorway at the Exit 49. 



 
 

Technical Note 01  P a g e  | 2 of 12 
Pacific Motorway M1 Exit 49: Aimsun Traffic Modelling r160201 

 
Figure 2  Extent of the Study Area 

1.1.2 Version 

At time of model development, Aimsun version 8.1.3 (R40087) was used to develop the model as this 
version has been updated with functionalities that enhance modelling operations.  No additional plug-ins or 
add-ons were used. 

1.2 Model Demand Matrices 

The Aimsun model has been set up to simulate two time periods: 
• AM peak period 0730 to 0930 
• PM peak period 1430 to 1730 

1.2.1 Origin-Destination Matrices Development 

A trip matrix (also referred to as a trip table) is normally in a table format that displays the number of trips 
going from each origin (table row) to each destination (table column) for a given time period.  Trip tables 
were developed for the two peak periods respectively, with separate trip tables for the two different 
vehicle classes, i.e. private vehicles and heavy vehicles. 
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1.2.2 Demand Profile 

The demand profile for the peak periods was determined from the traffic count in 15-minute intervals to 
represent the variation in the traffic flow throughout the simulation period.  The observed volumes from 
traffic counts were converted to percentages to control the amount of vehicles released at each interval in 
the Aimsun model.  

For the purpose of this study, a profile was calculated for each zone to represent the variation based on 
different surrounding land uses and road users.  A separate profile was created for private and heavy 
vehicles.  Figure 3 and Figure 4 show the overall profile distribution in the AM and PM peaks. 

The hourly distribution was calculated in the following periods: 
• AM Peak – two (2) hours between 0730 and 0930 
• PM Peak – three (3) hours between 1430 and 1730 

 
Figure 3  Demand Profile Distribution – AM Peaks 

 
Figure 4  Demand Profile Distribution – PM Peaks 
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2. Model Calibration and Validation 
2.1 Network Calibration 

The purpose of calibrating a microsimulation traffic model is to verify that the modelling is a suitably robust 
representation of the traffic flows on the actual road network.  During the calibration process, a few 
network changes were made to provide a better reflection of the existing traffic conditions. 

2.2 Turn Calibration 

The GEH statistic is used to quantify the extent of calibration. It is an empirical formula used to compare 
and gauge the acceptability of variations between two data sets.  The GEH statistic was used as a reference 
to measure the general accuracy of the model and is given by the following equation: 

 

where, 
• M is the traffic volume estimated by the model (or new count); and  
• C is the observed traffic volume (or old count).  

The accepted GEH based calibration criteria, as defined by RMS Traffic Modelling Guidelines is shown in 
Table 1. 

Table 1  Calibration Criteria (Ideal) 
GEH Value Proportion 

GEH ≤ 5 ≥ 85% 

5 < GEH < 10 ≤ 15% 

GEH ≥ 10 0% 

Turn calibration was carried out by comparing the outputs from the modelling to existing count data at 
various locations. The turn calibration is used to ensure the OD trip table was estimated robustly to 
produce the expected demands to the network. 

Table 2 summarises the results for turn calibration for the peak hour in the AM and PM periods.  The table 
shows all GEH values for turn performance are within 5, which indicate the model is calibrated satisfactorily 
at the zone demand level.  The detailed turn calibration results for the AM and PM peaks are provided in 
Appendix A for further reference. 

Table 2  Turn Calibration Summary: Observed vs Modelled Flow and Associated GEH Values  
Modelled Time 

Period Period Total 
Counts 

GEH Less 
than 5 

GEN Between 
5 and 10 

GEH More 
than 10 

AM Peak 0800 to 0900 26 26 0 0 

PM Peak 1600 to 1700 26 26 0 0 
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2.3 Model Validation 

Following calibration of a traffic model, further evaluation of the calibrated model’s performance is then 
conducted using an independently observed set of data not used in the calibration process.  This second 
evaluation process is called the model validation and is an additional step to ensure that the calibrated 
model is robust. 

2.3.1 Base Year 2016 Modelled Queues 

The demand matrices were factored to 2016 conditions to validate the queuing performance of the Aimsun 
microsimulation model.  Note the intersection turning movement counts were undertaken in June 2014 
and the site observations were conducted between September and November 2016. 

A typical growth of 1.5% per annum was applied to the demand matrices.  In addition, a growth of 150% 
was applied to the zone linking Attenborough Road as a result of significant growth in residential 
developments along Attenborough Rd.  Figure 5 and Figure 6 show the typical queues in the AM and PM 
peak conditions. 

 
Figure 5  Modelled Queues for 2016 AM Peak 

Figure 6 shows the 2016 base modelled queues in the PM peak. 

 
Figure 6  Modelled Queues for 2016 PM Peak 
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3. Future Year Model and Options 
Future year 2021 road network and traffic demand were developed to assess the future traffic 
performance within the modelled area following the calibration and validation of the base year model. 

The future year 2021 base network is identical to the base year 2016 within the study area.  In addition, 
one network option is proposed and tested for the westbound off-ramp, namely Option 1, which is shown 
in Figure 7. 

 
Figure 7  Option 1 Concept Sketch 

The development of the future year traffic demand matrices is based on the cordon matrices extracted 
from the VLC’s Zenith Strategic Transport Model (STM).  The cordon matrices have same number of zones 
as the Aimsun microsimulation model. 

The 2016 traffic demand matrices were factored using growth rates estimated from the Zenith STM to 
generate the 2021 traffic demands matrices.  A summary of the matrix totals are shown in Table 3.  The 
growth in vehicle trips between 2016 and 2021 is approximately 18% in both AM and PM peak periods. 

Table 3  Future Year Matrix Totals (vehicles) 

Year AM Peak 
(two-hour total) 

PM Peak 
(three-hour total) 

2016 4,688 8,375 

2021 5,512 9,915 
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3.1 Models Performance 

Table 4 displays the forecast network performance of the AM peak base year 2016 and future year 2021 
models.  The average travel speed is forecast to drop significantly, from 38.0 kph in 2016 to 21.9 kph in 
2021.  This indicates the interchange is operating with over-capacity, with extensive queues forecast on 
Rifle Range Road.  Figure 8 shows the queues forecast in the AM peak 2021 base model. 

Table 4  AM Peak Models Performance 

Scenario Vehicle-Hours 
Travelled 

Vehicle-Kilometres 
Travelled 

Average Travel 
Speed (kph) 

Vehicles Waiting to 
Enter the Network 

2016 Base 128.9 4,894.1 38.0 0 

2021 Base 262.2 5,728.7 21.9 0 

2016 Option 1 127.5 4,893.5 38.4 0 

2021 Option 1 243.5 5,728.9 23.5 0 

 
Figure 8  Queues Forecast in the AM Peak 2021 Base Model 

Table 5 demonstrates the forecast network performance of the PM peak base year 2016 and future year 
2021 models.  Similar to the performance in the AM peak, the average travel speed is forecast to drop 
significantly, from 39.8 kph in 2016 to 23.1 kph in 2021.  This indicates the interchange is operating over-
capacity.  The table also indicates large amount of vehicles unable to access the network due to extensive 
queues forecast on the Pacific Motorway northbound off-ramp.  Without increasing the capacity at the 
interchange, the queues are forecast to extend back to the motorway and affected the motorway traffic.  
Figure 9 shows the queues forecast in the PM peak in 2021 base model. 
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Table 5  PM Peak Models Performance  

Scenario Vehicle-Hours 
Travelled 

Vehicle-Kilometres 
Travelled 

Average Travel 
Speed (kph) 

Vehicles Waiting to 
Enter the Network 

2016 Base 211.9 8,429.5 39.8 0 

2021 Base 410.3 9,490.9 23.1 401 

2016 Option 1 191.3 8,432.3 44.1 0 

2021 Option 1 456.7 9,827.3 21.5 56 

 
Figure 9  Queues Forecast in the PM Peak 2021 Base Model 

Table 4 and Table 5 above show the proposed Option 1 is forecast to improve the traffic performance 
within the study area.  The model forecasts to relieve the extensive queuing issue on the Pacific Motorway 
northbound off-ramp in the PM peak period.  It is noted in the 2021 PM peak period the average travel 
speed in Option 1 is slower than Base Case (21.5 kph vs. 23.1 kph).  This is because there are more vehicles 
in the Option 1 network, where more vehicles are forecast to enter the interchange from the northbound 
off-ramp, hence causing extra traffic delays. 
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3.2 M1 Exit 49 Northbound Off-Ramp Performance 

Table 6 summarises the forecast AM traffic performance on the M1 Exit 49 northbound off-ramp.  The table 
indicates the existing northbound off-ramp will be out of capacity by 2021, with an average delays of over 
150 seconds. 

The proposed Option 1 is forecast to reinstate the traffic performance in 2021 to the same conditions as 
current year.  This indicates the additional storage will provide significant improvements to the northbound 
off-ramp in the AM peak.  

Table 6  M1 Exit 49 Northbound Off-Ramp Performance (AM Peak) 

Scenario Forecast Traffic Volume 
(vehicles per hour) 

Maximum Queues 
(vehicles) 

Average Delays 
(seconds) Number of Stops 

2016 Base 421 10 42.1 0.94 

2021 Base 531 40 150.8 2.41 

2016 Option 1 421 5 28.2 0.70 

2021 Option 1 549 10 40.7 1.01 

Table 7 provides the forecast PM traffic performance on the M1 Exit 49 northbound off-ramp.  The table 
indicate the existing northbound off-ramp is at capacity in 2016, with long queues extending to the 
motorway.  The average delays is forecast to double by 2021, which implies the ramp will be heavily 
congested. 

The model forecasts the proposed Option 1 will operate satisfactory in 2016, but additional upgrades 
would be required to provide more capacity on the ramp to ensure the traffic perform well in 2021.  

Table 7  M1 Exit 49 Northbound Off-Ramp Performance (PM Peak) 

Scenario Forecast Traffic Volume 
(vehicles per hour) 

Maximum Queues 
(vehicles) 

Average Delays 
(seconds) Number of Stops 

2016 Base 700 24 86.3 1.86 

2021 Base 727 49 277.6 4.19 

2016 Option 1 702 10 45.8 0.98 

2021 Option 1 936 52 225.8 2.83 
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3.3 Additional Testings 

Two additional tests were undertaken based on the Option 1 above.  These testings aim to improve the off-
ramp condition with metering signals on the overpass.  When the queues on the off-ramp reach the 
detector location, it will trigger a red phase on the overpass.  The choice of 15 and 20 seconds is to ensure 
that queues on the northbound and southbound carriageways of the overpass will not exceed its capacity. 

Figure 10 shows the location of the metering coded on the northbound on-ramp for Option 1A. 

 
Figure 10  Option 1A Metering Location 

Figure 11 shows ramp metering on both northbound and southbound on-ramps for Option 1B. 

 
Figure 11  Option 1B Metering Locations 
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Table 8 summarises the Option 1A PM peak performance of the northbound off-ramp with metering signal 
on the overpass.  The metering signal stops the traffic flow to provide gaps for the queuing vehicles on the 
off-ramp.  The detector to trigger the signals is proposed to locate approximately 70m away from the 
stopline.  The results in this option indicate a significant improvement with the metering signals while the 
queues on the overpass are still within capacity. 

Table 8  Northbound Off-ramp PM Peak Models Performance (Option 1A) 

Scenario Forecast Traffic Volume 
(vehicles per hour) 

Maximum Queues 
(vehicles) 

Average Delays 
(seconds) Number of Stops 

2016 Metering 712 8 36.8 0.89 

2021 Metering 934 10 41.3 1.04 

Table 9 summarises the Option 1B PM peak performance of the southbound off-ramp with metering signal 
on the overpass.  The metering signal stops the traffic flow to provide gaps for the queuing vehicles on the 
off-ramp.  The detector to trigger the signals is proposed to locate approximately 90m away from the 
stopline.  The results in this option indicate similar performance to Option 1A, with approximately 1 stop 
per vehicle on the off-ramp with the metering signals. 

Table 9  Southbound Off-ramp PM Peak Models Performance (Option 1B) 

Scenario Forecast Traffic Volume 
(vehicles per hour) 

Maximum Queues 
(vehicles) 

Average Delays 
(seconds) Number of Stops 

2016 Metering 538 8 46.7 1.01 

2021 Metering 629 11 59.0 1.15 
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Appendix A 
 

Intersection Approach Turn 
AM PM 

Observed Modelled GEH Observed Modelled GEH 

Attenborough 
Road / Yawalpah 

Road / Ramps 
(Northern 

Interchange) 

North 

Through 227 228 0.1 193 192 0.1 

On-ramp 194 194 0.0 204 181 1.6 

Left 54 54 0.0 52 50 0.1 

East 

Right 54 54 0.0 29 26 0.6 

Left 297 298 0.1 177 175 0.2 

On-ramp 117 117 0.0 114 110 0.4 

South 

On-ramp 443 446 0.1 185 184 0.1 

Right 237 240 0.2 168 169 0.1 

Through 302 305 0.2 242 244 0.1 

West 

Right 184 186 0.2 456 453 0.1 

On-ramp 0 0 0.0 0 0 0.0 

Through 114 114 0.0 203 194 0.7 

Left 30 30 0.0 39 34 0.9 

Attenborough 
Road / Rifle Range 

Road / Ramps 
(Southern 

Interchange) 

North 

On-ramp 297 300 0.2 177 180 0.2 

Right 98 99 0.1 132 135 0.3 

Left 310 313 0.2 503 505 0.1 

Off-ramp 

Right 336 338 0.1 279 281 0.1 

On-ramp 0 0 0.0 0 0 0.0 

Through 75 75 0.0 109 107 0.2 

Left 14 14 0.0 21 21 0.0 

East 

Right 380 381 0.1 190 192 0.1 

On-ramp 207 207 0.0 94 91 0.3 

Through 52 52 0.0 75 74 0.1 

West 

Through 90 90 0.0 60 60 0.0 

Left 271 272 0.1 122 125 0.3 

On-ramp 142 142 0.0 74 69 0.6 

 

 




