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Volume 3: Structural Drafting Standards, Chapter 4 - Bridge drawings

1 General

All project drawings shall be completed to the standards of detailing, accuracy, and
completeness set out in this volume. A thorough check of all drawings shall be carried out
to determine that they completely, accurately, and unambiguously convey all the
information necessary to enable construction of the works.

The Department of Transport and Main Roads expects uniformity in appearance and
detailing on the drawings across the entire project and all similar structural projects.

This chapter of the volume relates specifically to bridge drawings produced for
departmental projects and is set out to align with the content and format of the Design
Criteria for Bridges and Other Structures (DCBoS).

For other structures, refer to Chapter 5 of this volume.

Austroads Guide to Bridge Technology - Part 5: Structural Drafting Section 3 provides good
guidance.

1.1 Typical order of bridge drawings

The following table lists a typical set of drawings, but not limited to, for a simple bridge.

Table 1.1 - Typical set of drawings for a simple bridge

Drawing or . . I
drawing subset Typical drawing description
Cover sheet As described in Section 2.
General Notes Dedicated set of drawings, as described in Section 2.

The use of these drawings is as an alternative to including notes in
each drawing sub-set.

General Arrangement | First drawing in this sub-set is an overview of the work to be carried
out, as described in Section 3. with, as a minimum:

e the whole bridge in plan and elevation, and showing existing and
new features

e horizontal and vertical alignment, borehole locations, typical deck
section, and

e supporting details and notes.

Piles and pile layout These drawings represent the foundations as described in Section 4,
and show:

o foundation layout and geological profile
e pile identification and setting out, and borehole locations, and

e supporting details and notes.

Drafting and Design Presentation Standards Manual, Transport and Main Roads, January 2026 1



Volume 3: Structural Drafting Standards, Chapter 4 - Bridge drawings

Drawing or
drawing subset

Typical drawing description

Abutments

First part of the substructure drawings, as described in Section 4.
Concrete details and reinforcement details.

Piers

Second part of the substructure drawings, as described in Section 4.
Concrete details and reinforcement details.

Girders

First part of the superstructure drawings, as described in Section 5.
These are the fabrication drawings for the type of girder

required - PSC Super-T girders, winged planks, deck units, or steel
girders.

Bridge deck

Second part of the superstructure drawings, as described in Section 5.
The information is represented in the plan view of the whole deck,
sections, tables, and details, for the deck set out and geometry,
cross-girders if used, as well as the bridge barriers and deck drainage.
Concrete details and reinforcement details are to be on separate
drawings.

Expansion joints, cover plates, drainage, and road furniture pertaining
to the bridge deck, kerbs, or concrete bridge barriers should be
included in this sub-set.

Relieving slabs

If required in the contract and discussed in Section 5.

Certified project-specific relieving slab drawings are to be supplied by
the designer based on SD2255 Bridge approaches - Relieving Slab

3 metre span and SD2256 Bridge approaches - Relieving Slab 6 metre
span.

Barriers

These drawings provide the details for precast concrete parapets or
steel post and rail, and with safety barriers, pedestrian balustrade, and
so on as required (refer to Section 5).

Provision for
maintenance

Specific access or details to perform maintenance over the life of the
bridge (refer to Section 4).

1.2 Recommended scales for bridge drawings

The following table lists the scales recommended for the elements of typical bridge

drawings.

Table 1.2 - Recommended scales for bridge drawings

Application Scale
General Arrangements
Plan / elevation for bridges up to 80 metres long 1:150 or 1:200
Plan / elevation for bridges over 80 metres long 1:250, 1:300 or 1:400
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Volume 3: Structural Drafting Standards, Chapter 4 - Bridge drawings

Application Scale
Type abutments and piers 1:75 or 1:100
Section deck 1:30 or 1:40
Anchorage details 1:12.50r 1:15
Abutments and piers
Plan / elevation 1:30 or 1:40
Sections 1:15/1:20
Deck units and girders
Plan / elevation 1:40
Sections of units and end details 1:12.5
Anchors and transverse stressing anchorage details 1:7.5
Cast-insitu cross-girders, decks and kerbs
Plan / elevation 1:75 or 1:100
Sections 1:15
Bridge barriers
Plan / elevation 1:75 or 1:100

Sections, post assemblies, joint assemblies and details

1:5,1:7.50r 1:10

2 Cover sheet and General Notes drawings

2.1 Cover sheet for bridge drawings

As demonstrated in example drawings following, the first sheet in a set of bridge drawings

has:

o the full name of the project, the name of the bridge, and any package number if

that bridge is part of a large project, for example BRO3

o locality plan

e scheme submitted and financial approval box as per DDPSM Volume 1

Sections 1.6.2.2 and 3, and

o drawing index.

When the drawing set exceeds more than 40 drawings, the drawing index will be too long
for the cover sheet and can be made into the second drawing in the set immediately after

the cover sheet and before the General Notes drawings.
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Volume 3: Structural Drafting Standards, Chapter 4 - Bridge drawings

A table to list documentation such as survey data, associated departmental jobs, and
auxiliary drawing numbers is to be included on either the cover sheet, the General Notes
drawings, or on the first sheet of the General Arrangement (GA) drawings.

Table 2.3 lists the cover sheet’s content.

2.2 Notes for bridge drawings

As stated in Section 5 of Chapter 2 of this volume, the notes specific to a drawing sub-set
that may be given to a sub-contractor shall have those notes specific to that element or
activity shown on the drawings. For bridge drawings, this is for, but not limited to:

« earthwork drawings critical to the bridge
« pile drawings

e construction sequence, installation or erection notes critical to a sub-set of
drawings, and

» fabrication drawings for precast concrete and steelwork.

The remainder of the notes specific to the structure and general in nature to the entire set
may be compiled together into a sub-set of dedicated General Notes drawings at the front
of the drawings.

Traditionally, notes were shown on their relevant drawing, and this is the recommended
practice for bridge drawings.

If using a sub-set of General Notes drawings, the following categories are usually shown,
but not limited to:

o General Notes
o Referenced Transport and Main Roads Standard Drawings, in a table
o Abbreviations
» Services
« Materials, such as
- concrete
- reinforcing steel
- steelwork
- bolts, and
- welding.
« Specific construction activities, such as:

- monitoring details
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Volume 3: Structural Drafting Standards, Chapter 4 - Bridge drawings

- widening, strengthening and rehabilitation details, and
- deck.
o Design criteria, such as:
- design vehicle loading combinations
~ design loads
- design assumptions
- site hazards /[ precautions
- hydraulics, where required
- design scour data, where required, and

— concrete and durability requirements.

2.3 Consistency in presentation and detail

All the content on the drawings shall be consistent across the set without change, and the
drawings shall be completed to the standards of detailing, accuracy, and completeness set
out in this volume.

Table 2.3 provides the minimum drawing content that is to be shown on the cover sheet
drawing.

Figure 2.3(a) to Figure 2.3(d) are example cover sheet drawings.

Typical content of a sub-set of General Notes drawings has not been tabulated here.
Requirements for notes on drawings are discussed in Section 5 of Chapter 2 of this
volume.

Example General Notes drawings are included as Figure 2.3(e) and Figure 2.3(f)
immediately after the example cover sheet drawings.

Table 2.3 - Cover sheet drawing - project-specific drawings content

Requirement Drawing or element description Figure reference

The name of the bridge and any package number if that
Project name bridge is part of a large project. This bridge name is
usually then used for the first title line in the title block.

Figure 2.3(a)
Figure 2.3(b)

High quality resolution map that clearly shows the
work site, road name, and ID, the nearby towns or road
Locality plan direction arrows naming those towns if out of view, the
waterway named for bridges crossing a waterway, and
north point.

Figure 2.3(a)
Figure 2.3(b)
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Volume 3: Structural Drafting Standards, Chapter 4 - Bridge drawings

Requirement

Drawing or element description

Figure reference

Scheme
approval box

As per Figure 1.6.2.3 of DDPSM Volume 1, AutoCAD block
available from the plan sheets of TMR AutoCAD
Customisation. The box is to be completed to show the
information, signature, and date signed for the certifier,
and for the department’s Regional Director or Delegate’s
approval.

Figure 2.3(a)

Drawing index

Table matching the information in the title block of each

drawing within the set:

e drawing number, a unique departmental number as
supplied by the department’s Region’s Plan Room

e revision letter

o date; for Revision A this is usually the date the drawing

was signed by RPEQ, and for subsequent revisions the
reissue date in the revisions box

e drawing series number, as described in Section 3.4 of
Chapter 2, unique to the drawing, and

e drawing description, being the second and third
drawing title lines.

Figure 3.51in
Chapter 2

Figure 2.3(a)
Figure 2.3(c)
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Volume 3: Structural Drafting Standards, Chapter 4 - Bridge drawings

Figure 2.3(a) - Example cover sheet drawing containing drawing list

Usportment of IFORSport and MGIN HOGGS  MKH_Uetal \Us/Z1

BRIDGE WIDENING

=

DAWSON RIVER (3RD CROSSING)

DRAWING INDEX
=
mﬂlhﬂl’llls % DATE | SERIES NUMBER DRAWING DESCRIPTION
i
881737 B | 9/23 [ BR-DI-01 of 01 | DRAWING INDEX, LOCALITY PLAN AND SCHEME APPROVAL
881738 -J_\lid'_k 9/23 |) BR-CN-01 of 02 | GENERAL NOTES - SHEET 1
881739 A 3/23 | BR-GN-02 of 02 | GENERAL NOTES - SHEET 2
881740 |8 | 9/23)| BR-GA-01 of 03 | GENERAL ARRANGEMENT — SHEET 1
881741 A | 3/23 | BR-GA-02 of 03 | GENERAL ARRANGEMENT - SHEET 2
861742 @: 9/23)| BR-GA-03 of 03 | GENERAL ARRANGEMENT - SHEET 3
8B1743 A 3/23 BR-GE-01 of 01 | FOUNDATION LAYOQUT AND GEOLOGICAL PROFILE
881744 A 3/23 BR-FD-01 of 01 | FOUNDATION DETALS
881745 | A | 3/23 | BR-PI-01 of O1 | CAST-IN-PLACE PILES
881746 @_: 9/23)| BR-AB-01 of 05 | ABUTMENTS — SHEET 1
A
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S 881747 | A | 3/23 | BR-AB-02 of 05 | ABUIMENTS - SHEET 2
- 881748 |(B | 9/23)| BR-AB-03 of 05 | ABUTMENTS — SHEET 3 J
— 881749 | A | 3/23 | BR-AB-04 of 05 | ABUTMENTS - SHEET 4
881750 A | 3/23 | BR-AB-05 of 05 | ABUTMENTS - SHEET 5
BB1751 B 9/23 | BR=-PR=-01 of 03 | PIER PROFILES AND REINFORCEMENT - SHEET 1
881752 A | 3/23 | BR-PR-02 of 03 | PIER PROFILES AND REINFORCEMENT — SHEET 2
A { BB1753 A | 3/23 | BR-PR-03 of 03 | PIER PROFILES AND REINFORCEMENT — SHEET 3
g b a ¥ 831754 A | 3/23 | BR-DU-01 of 04 | PSC DECK UNITS - SHEET 1
cig e Y) 881755 A | 3/23 | BR-DU-0Z of 04 | PSC DECK UNTS — SHEET 2
NG~ L= .\ I \/ 881756 | A | 3/23 | BR-DU-03 of 04 | PSC DECK UNTS — SHEET 3
A, N Gl s : L =
881757 A 3/23 | BR-DU-04 of 04 | PSC DECK UNS — SHEET 4
7 J\/ " "Boxvale
881758 A | 3/23 | BR-KE-01 of 02 | CAST INSITU KERBS — SHEET 1
| 0'—J ’!/C 881759 | A | 3/23 | BR-KE-02 of 02 | CAST INSITU KERBS - SHEET 2
. 2 881760 A | 3/23 | BR-BA-01 of 03 | BRIDGE TRAFFIC BARRIERS — SHEET 1
i Bugley £y
| ’orr?LGulé, < BB1761 A | 3/23 | BR-BA-02 of 03 | BRIDGE TRAFFIC BARRIERS - SHEET 2
L 881762 A | 3/23 | BR-BA-03 of 03 | BRIDGE TRAFFIC BARRIERS — SHEET 3
B8B1763 A 3/23 BR-SC-01 of 02 | STAGE CONSTRUCTION — SHEET 1
LOCALITY PLAN B i BT g e e g e :
S 881764 A | 3/23 | BR-SC-02 of 02 | STAGE CONSTRUCTION — SHEET 2
881765 A 3/23 BR-MA-D1 of D1 | PROMSION FOR MAINTENANCE
SCHEME SUBMITTED (Structures Planning and Delivery):
In the effect of Section 115 of the Professionol Engineers Act 2002, | certify that the professional engineering services
in the areos of engineering required for this project have been corried out by or under the supervision of registered
professionol engineers who are registered under the Act in respect of the areas of engineering.
| also certify that the design meets the requirements of oll relevant Deportment of Tronsport ond Moin Roods Qid -
Policies, References, Standards, Planners and Designers Instructions, Codes of Practice, Guidelines, and Brief/Functional
EROUECT SCOPE: Specification/s.
The scope of this project is to widen the existing bridge on both sides to provide By the signing of this stotement | hove deemed to certify oll drawings in this controct os listed on this drawing index.
10.4m deck width between kerbs. Eaoch side of the widened bridge is provided with
regulor performance barriers on new cast in—situ kerbs. The existing asphalt SIGNED: TLE:
surfacing is removed and a new wearing surface is provided. RPEQ Mot DATE:
SCHEME APPROVED: (Regional Director or Delegate):
| hereby certify that the scheme complies with the intent of the relevont project on the Roods
Program and the scheme is opproved for release in occordonce with that program.
SIGNED: TILE: DATE:
|BIS No.
G BRIDGE DESIGN CRITERA: DESIGN CODE: ASS100-2017  DESIGN LOADING: HLP 240, T2 Rood Troin DESIGN SPEED: 110km/h  EARTHOUAKE DESIGN CATEGORY: BEDC-2  BARRER PERFORMANCE LEVEL: Regquior  BRIDGE TYPE: PSC Deck ond Cast Insitu Kerbs
{Checked
> — | = BRIDGE WIDENING
c CTL CHGE Ho. DRAWING INDEX, LOCALITY MAP AND SCHEME APPROVAL
Verified
8 Reference Points No. ENGINEERING CERTIFICATION (RPEQ)
A |is3ued For Construction Procedng  DSL 1o shot From slot o~ Fran od 1o Tolowing _|Design Reviews (RPEQ) | ENG. AREA SIGNATORY FULL NAME Wo. DATE
- RP of job (jm ollowing [
Revisions,/Descriptions nguy-?;cg;; xmﬁ;n&mwmm.a Dale | Dimensiona shown in milimetres job (lam) job I STRUCTURAL
[T s | o 07883 Date 10/5/23]




Volume 3: Structural Drafting Standards, Chapter 4 - Bridge drawings

Figure 2.3(b) - Example cover sheet drawing where the drawing list is on the second drawing

LATHISH LTSI 1 QUL L @I VRN TUUD RN LS |y B3

M1 SOUTH - PALM BEACH TO TUGUN
BR0O9 - CURRUMBIN CREEK ROAD SB

BR10 - Currumbin Creek Road NB CONTROL LINE MC2100
AND BRIDGE CONTROL

~— BR0% - Currumbin Creek Road SB

o

-
-
s CURRUMEBIN e l . 2
< = ELANO 1A \-—-._H__ ) .t= = .
~_HHHTTE
T g d ; = i il : S
— 4 =] 5l == g L L =
-l‘*'-';‘lg:..-—
—
CONTROL LINE MC2200
= AND BRIDGE CONTROL
CURRUMBIN WATERS
LOCALITY PLAN 3D PERSPECTIVE
Not to Scale
BRIDGE DESIGN CRITERIA: DESIGN CODE: AS 5100:2017 DESIGN LOADING: SM1600 & HLPA0D DESIGN SPEED: 110kmyh  EARTHQUAKE CATEGORY: BEDC:3 BARRIER PERFORMANCE LEVEL: MEDIUM BRIDGE TYPE: RC DECK ON PSC DECK UNITS BIS No.
S Stk Scls CITY OF GOLD COAST Droun BRO9 - CURRUMBIN CREEK ROAD SB Queensland
ariz. Checked 2
] B PACIFIC MOTORWAY (124) = LOCALITY PLAN Government
Auxiliary DrigNos | Horiz. |MGA ZONE 56 L __MNo. :
Giid CTL CHGE 72126 - 76453 Verficd lab No. |
Height Reterence Points No. ENGINEERING CERTIFICATION [RPEQ) Contract. No.
) 1 Ociglh. | 1D DERVED Preceding Ditiosat  Fromstaritoend  fromendto Folowing  [Design Reviews (RPEQ] | ENG AREA NANE SIGNATURE NO. | DATE
Alsf‘“d_w {ansm’cm" B i A AP AT N AL LY B Survey | Refer NL-OL [ Dimensians Shown in milmetres L4 of job {km) of job Followlng P kP . Draning Y
Revisions/Deseriptions Mame or RPEC No. Signature Date Books encept where shown otherwise 19 09 | 433 | 178 | L] Series Nurmber D1 of 2
CADFLES Through Chainage from 72.13 km to 75.45 km No. Date. /[ [/ [ ER Drgs
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Volume 3: Structural Drafting Standards, Chapter 4 - Bridge drawings

Figure 2.3(c) - Example cover sheet drawing series number DI-02 of 2 being drawing list on second drawing of the sub-set

Department of Transpert and Main Roads MRE_Detail (08/13)

anzry

DRAWING LIST DRAWING LIST
CURRENT CURRENT
SERIES NUMBER REVISION  DRAWING TITLE SERIES NUMBER | REVISION |DRAWING TITLE
DI-01 A3 BROS - CURRUMBIN CREEK ROAD 5B - LOCALITY PLAN
DI-02 A3 BROS - CURRUMBIN CREEK ROAD SB - DRAWING INDEX DK-01 |A3 BR0OS - CURRUMBIN CREEK ROAD SB - DECK - ARRANGEMENT - SHEET 1
DK-02 |A3 BROS - CURRUMBIN CREEK ROAD SB - DECK - ARRANGEMENT - SHEET 2
SN-01 A3 BRO9 - CURRUMBIN CREEK ROAD SB - CONSTRUCTION NOTES - SHEET 1 DK-03 A3 BR09 - CURRUMBIN CREEK ROAD SB - DECK - ARRANGEMENT - SHEET 3
SN-02 A3 BROS - CURRUMBIN CREEK ROAD SB - CONSTRUCTION NOTES - SHEET 2 DK-04 A2 BR0O9 - CURRUMBIN CREEK ROAD SB - DECK - REINFORCEMENT - SHEET 1
] j DK-05 A2 BROY - CURRUMBIN CREEK ROAD SB - DECK - REINFORCEMENT - SHEET 2
CSs-01 A3 BRO9 - CURRUMBIN CREEK ROAD SB - CONSTRUCTION AND DEMOLITION SEQUENCE DK-06 \AZ BR09 - CURRUMBIN CREEK ROAD SB - DECK - REINFORCEMENT - SHEET 3
DK-07 |A2 BROY - CURRUMBIN CREEK ROAD SB - DECK - REINFORCEMENT - SHEET 4
GA-01 A3 BROS - CURRUMBIN CREEK ROAD 5B - GENERAL ARRANGEMENT - PLAN AND ELEVATION DK-08 A1 BR0O9 - CURRUMBIN CREEK ROAD NB - EXPANSION JOINT AND COVER PLATES - DETAILS - SHEET 1
GA-02 A3 'BROZ - CURRUMBIN CREEK ROAD SB - GENERAL ARRANGEMENT - TYPICAL ELEVATIONS AND SECTIONS - SHEET 1 DK-09 A1 BROY - CURRUMBIN CREEK ROAD NB - EXPANSION JOINT AND COVER PLATES - DETAILS - SHEET 2
GA-03 A3 BROS - CURRUMBIN CREEK ROAD 5B - GENERAL ARRANGEMENT - TYPICAL ELEVATIONS AND SECTIONS - SHEET 2
GA-04 A3 BROS - CURRUMBIN CREEK ROAD SB - GENERAL ARRANGEMENT - ANCHORAGE DETAILS - SHEET 1 PA-1 A1 BR0OY9 - CURRUMBIN CREEK ROAD SB - PRECAST BARRIER PANEL - DETAILS - SHEET 1
GA-05 A3 'BROS - CURRUMBIN CREEK ROAD SB - GENERAL ARRANGEMENT - ANCHORAGE DETAILS - SHEET 2 PA-02 A1 BR09 - CURRUMBIN CREEK ROAD SB - PRECAST BARRIER PANEL - DETAILS - SHEET 2
PA-03 'iAI BR0O9 - CURRUMBIN CREEK ROAD SB - PRECAST BARRIER PANEL - DETAILS - SHEET 3
PI-01 B 'BRO3 - CURRUMBIN CREEK ROAD SB - BRIDGE SETOUT AND FOUNDATION DETAILS - PLAN AND SCHEDULES PA-04 'iAI BR0S - CURRUMBIN CREEK ROAD SB - PRECAST BARRIER PANEL - DETAILS - SHEET 4
PI-02 B BROY - CURRUMBIN CREEK ROAD SB - DRIVEN TUBULAR STEEL PILES - PILE CONSTRUCTION NOTES
PI-03 B 'BRO9 - CURRUMBIN CREEK ROAD SB - DRIVEN TUBULAR STEEL PILES - DETAILS - SHEET 1 RS-01 |A3 BR0S - CURRUMBIN CREEK ROAD SB - RELIEVING SLAB - ARRANGEMENT
PI-04 B BRO9 - CURRUMBIN CREEK ROAD SB - DRIVEN TUBULAR STEEL PILES - DETAILS - SHEET 2 RS-02 A2 BR0O9 - CURRUMBIN CREEK ROAD SB - RELIEVING SLAB - REINFORCEMENT - SHEET 1
PI-05 B BROS - CURRUMBIN CREEK ROAD SB - DRIVEN TUBULAR STEEL PILES - DETAILS - SHEET 3 RS-03 (A2 BR0S - CURRUMBIN CREEK ROAD SB - RELIEVING SLAB - REINFORCEMENT - SHEET 2
AB-01 A3 ' BRO9 - CURRUMBIN CREEK ROAD SB - ABUTMENT A - ARRANGEMENT - SHEET 1 IM-01 A2 [BROS - CURRUMBIN CREEK ROAD SB - INSPECTION AND MAINTENANCE DETAILS - SHEET 1
AB-02 A3 BROS - CURRUMBIN CREEK ROAD 5B - ABUTMENT A - ARRANGEMENT - SHEET 2 IM-02 A2 |BRO9 - CURRUMBIN CREEK ROAD SB - INSPECTION AND MAINTENANCE DETAILS - SHEET 2
AB-03 A3 'BROS - CURRUMBIN CREEK ROAD SB - ABUTMENT B - ARRANGEMENT - SHEET 1
AB-04 A3 'BRO9 - CURRUMBIN CREEK ROAD SB - ABUTMENT B - ARRANGEMENT - SHEET 2
AB-05 A2 BRO9 - CURRUMEIN CREEK ROAD 5B - ABUTMENT A - HEADSTOCK REINFORCEMENT
AB-06 A2 BROSY - CURRUMBIN CREEK ROAD SB - ABUTMENT A - WINGWALL REINFORCEMENT - SHEET 1
AB-07 A2 BRO3 - CURRUMBIN CREEK ROAD SB - ABUTMENT A - WINGWALL REINFORCEMENT - SHEET 2
AB-08 A2 BRO9 - CURRUMBIN CREEK ROAD SB - ABUTMENT B - HEADSTOCK REINFORCEMENT
AB-09 A2 BRO3 - CURRUMBIN CREEK ROAD SB - ABUTMENT B - WINGWALL REINFORCEMENT - SHEET 1
AB-10 A2 BROY - CURRUMBIN CREEK ROAD SB - ABUTMENT B - WINGWALL REINFORCEMENT - SHEET 2
PR-01 A3 BROS9 - CURRUMBIN CREEK ROAD SB - PIER 1 - ARRANGEMENT
PR-02 A3 BRO9 - CURRUMBIN CREEK ROAD SB - PIER 2 - ARRANGEMENT
PR-03 AZ 'BRO9 - CURRUMBIN CREEK ROAD SB - PIER 1 - REINFORCEMENT
PR-04 A2 BRO9 - CURRUMBIN CREEK ROAD SB - PIER 2 - REINFORCEMENT - SHEET 1
PR-05 A2 BROS - CURRUMBIN CREEK ROAD SB - PIER 2 - REINFORCEMENT - SHEET 2
DU-01 A3 BROY - CURRUMBIN CREEK ROAD SB - PSC DECK UNITS - DETAILS - SHEET 1
DU-02 A3 BROS - CURRUMBIN CREEK ROAD SB - PSC DECK UNITS - DETAILS - SHEET 2
DU-03 A3 BROS - CURRUMBIN CREEK ROAD SB - PSC DECK UNITS - DETAILS - SHEET 3
DU-04 A3 BROS - CURRUMBIN CREEK ROAD SB - PSC DECK UNITS - DETAILS - SHEET 4
DU-05 A3 'BRO3 - CURRUMBIN CREEK ROAD SB - PSC DECK UNITS - DETAILS - SHEET 5
DU-06 A3 BROS - CURRUMBIN CREEK ROAD SB - PSC DECK UNITS - DETAILS - SHEET &
DU-07 A3 BRO3 - CURRUMBIN CREEK ROAD SB - PSC DECK UNITS - DETAILS - SHEET 7
DU-08 A2 BRO9 - CURRUMBIN CREEK ROAD SB - PSC DECK UNITS - DETAILS - SHEET 8

A lssued for Construction” -~/
Revisions/Descriptions

CADFLIS

BRIDGE DESIGN CRITERIA: DESIGN CODE: AS 5100:2017 DESIGN LOADING: SM1600 & HLP40O DESIGN SPEED: 110 kmy/h [EARTHOUAKE CATEGORY: BEDC-3 BARRIER PERFORMANCE LEVEL: MEDILM BRIDGE TYPE: RC DECK ON PSC DECK UNITS B|S No_
T Scales CITY OF GOLD COAST !g:"m BROS - CURRUMBIN CREEK ROAD SB ) Queensland
onz. ’
| PACIFIC MOTORWAY (12A) Deged DRAWING INDEX Government
AR Aoy Orgen [C |MGAZONESS CTL CHGE 72126 - 76453 . ]
{13142 Height nggrence Points Ne. ENGINEERING CERTIFICATION (RPEQ) Contract. No.
13/03/21 orign |1 DERIVED Preceding Ditfosa  Fromstarttoend  Fromendto Folowing  |Design Reviews (RPEQ) | ENG AREA NANE SIGNATURE DATE
. Sumey | Reter NLOL o T itP of job [km) of job Fallowing kP RP [praving No.
Date Books except where shown otherwise 19 | 0.9 | 433 | 178 M Series Number D02 of 2
Through Chainage from 7213 km to 76.45 km Mo. Date. [ / ] _BRrOmpgs 2 of 56
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Volume 3: Structural Drafting Standards, Chapter 4 - Bridge drawings

Figure 2.3(d) - Example General Notes as drawing 1 of 2 drawings

Depariment of Transporl and Moin Roods

MRE_Detail (08/21

GENERAL

1. These drawings shall be read in conjunction with all reference drawings and specifications,
including Moin Roods Technical Specifications and with such other written instructions as may be
issued during the course of the contract. All discrepancies shall be referred to the Administrator
for decision before proceeding with wark.

2. Where trode nomes have been used for @ paorticulor product requirement, equivalent products
may be submitted to the Administrofor for opproval.

3. The bridge foundation investigotion report is included in the scheme documents. Tenderers are
able to view the core somples, if ovoilable, by arrangement with the Administrator.

4. The contrector shall confirm all bridge horizontal ond verfical alignment ond setout doto ogainst
the drowings prior to construction.

5. A dote plote is to be cost into the outside face of the left hond wingwall ot Abutment A
For dote plate details refer MRSD 2005.

6. A permonent survey mark is to be cost into the top of the left hand wingwall ot Abutment A

7. The bridge ond all bridge elements shall be constructed in accordance with current TMR
Technicol Specifications, unless noted otherwise.

B. The controctor shall implement erosion ond sediment control meosures during construction, and
limit the disturbance of soils to that necessary for construction of the project.

8. Unless noted otherwise:

Dimensions are in millimetres.

All choinoges, heights, horizontal curves ond verticol curves ore in metres.
All co-ordinates are to MGA94-Zone 55.

Heights ore reduced to the Austrolion Height Dotum (AHD).

10.Dimensions sholl not be scoled from drowings.

11.Project surveyors moy obtain o Building Information Model (BIM), which sets out the substructure
and superstructure of the bridge in project coordinates, by arrangement with the Administrator.
All construction survey setting—out ond es—constructed requirements ore to adhere to the
procedures ond guidelines as prescribed in the TWMR Surveying Standards.

STANDARD DRAWINGS

DRAWING
NUMBER, | REVISION DRAWNG TITLE
1043 R Standard Bar Shapes
1044 M Lap Lengths
1475 £ Steel Beom Guardrail — Installation On Bridge Barrier
Approoches (Withdrawn)
481 Steel Beam Guardrail — Fabrication Details For Thrie Beam Rails And
148 E Rail Components (Withdrown)
2005 A Stondard Bridge Date Plote

ABBREVIATIONS

1. Abbrevictions used are in accordance with AS 1100 and TMR's 'Drofting ond Design Presentotion
Stondards Manual'.
2. Additional abbrevigtions used throughout the set ore as follows:

Abut - Abutment

ACRS - Australgsion Certificotion Authority for Reinforcing Steel
AHD - Australion Height Datum

BH - Bore Hole

CP - Cast in ploce

G - Construction Joint

Dws - Deck Wearing Surface

E - Expansion Jaint

F - Fixed Joint

FOs - Faoctor of Saofety

Ht - Height or reduced level to AHD
MRSD - TMR Standard Drawing

MRTS - TMR Technical Specification
NIS - Mot to scole

RC - Reinforced concrete

P = Setout Paint

SWL - Sofe Working Lood

P - Typical

UND - Unless Noted Otherwise

EWI'I'DRING

Menitoring of the existing bridge struclure end foundotions during construction is eritical o
ensure the vibrations are within tolerable limit 25mm/s. The vibration monitering shall be
undertoken ot the nearest point of the structure from the pile location.

2. The proposed method for instrumentation and monitoring shall be clearly stated in the
construction monagement plan, and submitted to The Administrotor for opproval.

3. The Controctor shall also howe o contingency plon thot needs to be odopted, if the vibretion
exceeds the limit.

1. Sheor studs to AS 1554.2.

2. Stud welding shall comply with the requiremenis of AS 1554.2 and the supplementary
specification.

3. 5| Q10-CS1020

. _Shepr s 0l| pe e C
4. Sheor studs shall be 22mm diometer ond 125mm high. A

DECK

1. Construction of the cost insitu deck ond kerbs shall be lo MRTSY7 Bridge Deck.

2. Formwork for the cast insitu deck ond kerbs shall be supported by the steel girders,
On no account is the formwork to be supported from the ground.

J. Seal dll fixed tronsverse joints of obutments with hot opplied bitumen bosed crock sealant in
occordance with MRTSB4 Deck Wearing Surface.

4. A bituminous woterproofing membrane shall be ploced over the asphalt corrector course for the
full length of the bridge in accordance with MRTSB4.

5. All conduits shall be in accordance with AS/NZS 2053.2.

6. All PVC components shall be in accordance with AS/NIS 1260.

7. All exposed PVC scuppers ond drains shall be painled with UV resistont paint (3 coats).

SERVICES

1. All services must be locoted, identified and protected befors works are carried out.

1. Earthworks shall be as per MRTS04.

2. Geotextile used for filtration and separotion shall be instolled os per MRTS27 and in accordance
with the manufacturer's specification.

3. Temporary works are the responsibility of the Controctor including access, temporary working
platform, excavation, water management/drainage and temporary retention of material for/during
excavotion. Nominagl allowance only made in quantities. Final quantities for temporory works are
the responsibility of the Controctor ond subject to opproval by the Administrator.

4. The temporary excovotion shall ensure no domoge or disruption to the existing bridge structure
or the existing services. Any domage or disruption coused shall be immediately notified to the
Administrator before being rectified by the contractaor.

5. Temporary retention ond foce protection shall be designed by o suitably qualified geotechnical
engineer (RPEQ), in occordence with MRTSO3 ond MRTSO4. Deformotion of the existing
carriogeweys during lhe construction shall not couse instability or serviceabifity issues (e.q.
pavement crocking).

6. Design of temporary stabilisation works sholl be provided to TMR for review, ot leost 21 doys
prior to commencement of works.

7. No fill sholl be placed above soffit of the cbutment heodstock in the free draining granular
material zone (refer drg No. 881770} until ot least 2 days after erection of the end spans.

8. Embankments shall not be overstressed during the construction works, including temporary
excavations, ond benching.

1. All steelwork shall be fabricated in gccordance with MRTS78 — Fabrication of Structural
Steelwork.

. Hollow sections shall be Grode C450L0 to AS/NZS 1163 UNO.

. Steel plate shall be Crade 350 te AS/NZS 3678 UNO.

. WB girders sholl be Grede 300 to AS/NZS 3679.2.

. Hot rolled stesl bors ond sections sholl be Grode 300 to AS/NZS 3679.1.

. All steelwork, excluding steel girders, shall be hol dipped qalvonised to AS/NZS 4680 unless
noted otherwise.

7. All members sholl be branded with suitoble type number ofter fabrication.

LT R

GALVANISING

1. Al bolts ond nuts to be hot dip galvanised to AS 1214, All other steelwork to be hot dip
golvanised to AS/NZS 4680 unless shown otherwise.

2. Prior to golvanising, all sharp irrequlrities, weld splatter and welding slog shall be removed.
All moterial with o silicon content less than 0.01% sholl be abrasive blosted, refer MRTS7S,
Clouse 11.1.

3. Protective cootings domeged during transpert, hondiing and construction shall be reinstoted in
occordonce with MRTS78 os soon os procticol. Domoge to the protective cooting shall be
repaired progressively during the course of construction ond not left until the completion of the

works,

g : G Gnd lesting of sheor studs.

3. The qirder protective system sholl be in occordonce with MRTS88 Protective Coaling for Mew
Work ond Technical Note TN144 Paint Systems for MRTSBS.

4, Ml aspects of the materials surfoce preparotion, ond opplication shall be in occordance with
TN144 and onnexure MRTSB8_1

5. Extent of paint system on the top foce of the top flonge of the girders shall be as shown on
Drawing No 933772,

1. sugy of balis shall be os per MRTS278.
2. Commerciol grode bolt ossermnblies shall be:
Bolts Class 4.6 to AS 1111.1.
Nuts Class 5 to AS 1112.3
Washers for Closs 4.6 bolts to AS 1237.1.
Snug tightened to AS 5100.6.
3. High strength cssemblies shall be:
Bolts Class B.8 to AS/NIS 1252
Nuts Class 8 to AS 1252,
Washers for Closs 8.8 bolis to AS 1252,
Snug tightened to AS 5100.8, unless noted otherwise.
. Ml threaded bars, bolts and nuts sholl be hot dip golvonised in accordance with AS 1214,
. All washers to be hot dipped golvanised in occordance with AS/NZS 4680.
. Stainless steel set screws fo AS/NZS IS0 3506.3.
. Unless noted otherwise, all bolls shall be in 2mm clecrance holes.
. Topped holes shall be tapped in occordance with AS/NIS 1214,
The exposed end of threoded bar shall hove the original galvanising finish.

WIDENING, STRENGTHENING AND REHABILITATIO

1. Widening, strengthening and rehobifitation of the existing bridge sholl be in accordance with
MRTSBE.

2. The controctor shall maintoin the structure in o stable condition ond ensure no port of the
structure is overstressed during construction octivities.

0o~

[BS No. |

G BRIOGE DESIGN CRITERIA: DESIGN CODE: AS5100-2017  DESIGN LOADING: HLP240, T2 ROAD TRAN DESIGN SPEED: 110km/h EARTHQUAKE DESIGN CATEGORY: BEDC-2  BARRER PERFORMANCE LEVEL: REGULAR  BRIDGE TYPE: STEEL |~GRDER
i
E oo [oom Queensland|
: Checked Government
Dtsugncd
c = ==
CTL_CHGE Verfied GEHERAL NOTES =< SHEER ' dob No/

8 Reference Points No. ENGINEERING CERTFICATICN (RPEQ) Contract No.)
4 |Issued For Construction Preceding Diat. ln(aiur; From start to From end to Tollowing  |0654n Reviows (RPEQ) | ENG. AREA SIGNATORY FULL NAME No. DATE o, ]

: - - - RP of job (km end of job Following RP P STRUCTURAL 7883 03/04/2024 Drwhg

o = Signatery: — RPEQ Full Name, Eng. Area and RPEQ Mo, ar | Dimensions shown i milmet - '
Revisions/ Deseriptions ~ Full Hame and Posilion Tite Date o '&m sh:‘: i '"“ié“ T | CEQTECH 8207 | 03/04/2004 ISeries Number | BR-GN-01 of 02

CAD FILES | ] 01N rom Date. [}
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Volume 3: Structural Drafting Standards, Chapter 4 - Bridge drawings

Figure 2.3(e) - Example General Notes as drawing 2 of 2 drawings

Department of Tronsport ond Moin Roods MRB_Detad {08/21

WELDING

1. Welding symbols in occordonce with AS 1101.3.
2. Structurgl steel

CONCRETE AND DURABILITY REQUIREMENTS

1. Exposure clossification, concrete class and cover to be as follows:

3.

Al welding to AS/NZS 1554.1.

All welds, except location tock welds, shaoll be SP cotegory.

Welding consumables shall be controlled hydrogen type G493 to AS/NZS IS0 14341-8 or T493
to AS/NZS ISO 17632-B unless noted otherwise.

All welding shall be carried out in the fabrication yard. No field welding permitted UNO.
Reinforci

Welding of bor splices to AS/NZS 1554.3.

All welds, except locotion tock welds shall be SP cotegory.

Tock welding for location purposes to AS/NZS 1554.3, clouses 3.3.1 and 3.3.3.

Welding shall not be caorried out within 75mm from any bent portion of the bar.

Welding consumobles shall be controlled hydrogen type G49X to AS/NIS IS0 14341-B or T48X
to AS/NZS ISO 17632—B UND.

CONCRETE

R
1.

.

. Al concrete work shall be in accordonce with MRTS70 Concrete.
. Al concrete to be Class 540/20 unless noted otherwise.

Blinding concrete to be Class N20/20.

. Contractor shall submit a procedure and plan for monitoring and procedure for ensuring

complionce with requirements of Clouse 15 of MRTS70 with regards to the control of
temperature in large elements (exceeding 1m x 1m square or 1m in diemeter) os required by
MRTS70.

. Al exposed edges hoving o contoined ongle of less than 120" are to hove 19 x 19 chamfers

UNO.

. Construction joints sholl be used only os shown on the drowings. No construction joint shown on

the drawings shall be omitted without the written approval from the Administrator,

EINFORCEMENT

All reinforcing steel shall be supplied and constructed in accordance with AS/NZS 4671 and
MRTS71 Reinfercing Steel.

. Deformed bars Grade DSOON, round bars Grade R2SON.

Deformed wire Grade DSOOL, round wire Grade RSOOL.

. All corbon reinforcing steel shall be ACRS certified.
. Reinforcing steel bar shapes shall be as detalled on MRSD 1043.
. Stondard reinforcement abbreviations used on these drawings:

ALT - Alternate EF - Eoch Foce ES - Equally Spaced
FF - For Foce NF - Near Foce sps — Spaces
TF = Top Face BF - Bottom Foce galv = Hot dip galvanised

. Bor development lengths shall be as per AS 5100-2017 unless noted otherwise. Bar lap lengths

shall be as per toble on MRSD 1044, unless noted otherwise. Laps and other splices in
reinforcement shall only be made al the positions shown on the drawings unless alternative or
exfra locations ore approved in writing by the Administrator.

. Reinforcement notation:

12-16A5R at 200 NF
No off —— 1 | L Location
Bar diometer Spacing
Bar shape code
Ber mark

Grade of bar
R only required for Grode R25OM. If grode is not shown the bor is grode DSOON,

. Spacing of reinforcement in kerbs may be altered slightly, if necessary, to clear bridge traffic

borrier post onchoroges, drow pits, scuppers and scupper recesses.

. Reinforcement sholl be hot dip galvonised to AS/NZS 4680 where shown.

Any bar designated to be galvanised, sholl be bent to shape and cut to size prior to
galvanising.

10.All reinforcement shall be firmly supported on concrete chairs at no greoter thon 1m centres

both ways. All reinforcement shall be securely tied with tie wires and all tie ends shall be
turned into the member cleor of the cover zone. Placement and maoterial of oll chairs and
spaces shall be in accordance with MRTS7O0.

11.Reinforcing bars shown on the drawings are represented diagrommoticolly and not necessorily in

true projection. Reinforcing bars to be loid coplonar to mointain specified clear concrete cover.

DESIGN LOADS

1. Design standards and Inads are in occordance with AS 5100.2-2017 and TMR — Design Criteria
for Bridges and Other Structures (February 2021)

AC

MAX.
EXPOSURE STRENGTH f'c MINIMUM COVER
ELEMENT | ¢ pSSIFICATION | (MPa) B (mm)
SIZE (mm) +
Abutments & i
: 45, cast ogoinst forms
Piers, B2 540 20 o
Wingwalls 55, cost on blinding
CIP Piles B2 5S40 20 75
vy vV vV Yy we'w v v | v v v - VvV Vv Yy V|V VY vV VYV VYWY
| P ot S onaidog om0 acn 2 m
P A
Deck B1 S40 20 30
Insitu Kerbs B2 540 20 45
Blinding N .
Concrete N0 20

+ Considering the age of existing bridge, the new widened portion of the bridge is
designed for a design life of 50 years. Durability requirements (concrete strength
and concrete cover) are therefore bosed on AS 3600-2018,

2. Steel durability criteria:

ATMOSPHERIC ATMOSPHERIC
ELEMENT CORROSIMITY CORROSIMTY CORROSION PROTECTION
CATEGORIES ZONES
Steel Girder Lo Arid/Alrban fokdnd coucet;?ggn bl

(150 9223-2012

) | (AS 4312-2019)

AS2312.1 ond MRTSEE

Steel Traffic Rail

CZ-Low
(IS0 9223-2012

Arid/Urbon inland
) | (as 4312-2019)

Cooting thickness ond mass in
occordance with
AS/NZS 4680-2006

LOAD EFFECT

DESCRIPTION

Concrete unit weight
(including steel
reinforcermnent)

25kN/m® Insity

Asphalt deck wearing
surface cllowance

22kN/m® Insitu
100 thick asphalt surfacing allowed for load caleulations

Live loading

Design Vehicle
1. HML A%B Quad T2 Rood Train
2. 48t Crane

Accompanying Vehicle

1. HML AAB Quod T2 Road Train
2. HML AAB Quad T2 Road Train
3. 79.5t Crane 3. HML AAB Quad T2 Road Train
4. HLP 240 in centre of design lanes. 4. Nil

Dynamic load

1.4 for HML AAB Quod T2 Rood Troin, 4Bt Crane and 79.5t crane

allowance 1.1 for HLP 240
Broking load 0.45 mass of single 79.5t crane = 351 kN
Design froffic speed | 110km/hr
Flood event 1% AEP 0.05% AEP
Peak water height (m) 450,05 450,69
Peak velocity (m/'s) 3.025 3.06
Flood loads
Design scour height (m)
( governed by geotechnical
hreshakd ) 44670 / 44094 / 440.34 / 44150
Abut A / Piers / Abut B
Debris Material depth = 3.0m; Piers and Spans

Regional wind speed

48m/s (ULS); 37m/s (SLS)

Bridge earthquake
design category

BEDC-2

Averoge bridge
temperature range

+49°C, 3C

Average bridge
temperature

Minimum 15'C and maximum 35'C ot the time of girder erection.

Barrier performance
level

Regqular

Girder Unpropped

Construction Loading
%k

Stage 1
+ Live loading consisting of:
+ A 10 kN concentrated load opplied anywhere along the girder; OR
A uniformly distributed load acting on the form work supported by the
beom taken os 0.4 kPa pressure.

Stoge 2
» Refer Stage 1

Stage 3

* Deod looding octing on the steel girder os per Stoge 1, plus the dead load
of fresh concrete on the tributary area, ond any additional dead lood of
concrete dee to ponding.

+ Live looding consisting of o uniformly distributed lood octing on the form
work supparted by the beom token as 0.8 kPa pressure.

**  Note: Diophragm must be poured and provided sufficient time to achieve
specified strength for unpropped girder construction. HOLD POINT.
Construction stoges are as per defined stoges of AS/NZS 2327. For further
information refer Supplementary Specification.

IBIS No.

BRIDGE DESIGN CRITERLA: DESIGN CODE: AS5100-2017

DESIGN LOADING: HLP240, T2 ROAD TRAN DESIGN SPEED: 110km/h

EARTHOUAKE DESIGN CATEGORY: BEDC-2

BARRIER PERFORMANCE LEVEL: REGULAR

BRIDGE TYPE: STEEL I-GIRDER

Scoles

G

F

E

D

A

B

A | Issued For Construction

Revisions/Descriptions Signotory: N rﬁgﬂ;ﬂ :ﬁ??o&mm and RPEQ No. or Dote

TRET

Dimensions shown in millimetres
except where shown othe!

"r_ougﬁ Cﬁulmg irom

Ha. Deta.

B Queensland|
Checked Government
Designed
Ne,
lcm. cHGE T GENERAL NOTES — SHEET 2 Job NO.I
Reference Points No. ENGINEERING CERTIFICATION (RPEO) |Contract No.l
Preceding Dist. to stort From start o From end lo Following Design Reviews (RPEQ) | ENG. AREA SIGNATORY FULL NAME Ne. DATE I "
RP of job (km) end of job Following RP RP STRUCTURAL Drawing No. |
A | | | Series Number | BR-GN-02 of 02
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Volume 3: Structural Drafting Standards, Chapter 4 - Bridge drawings

3 General Arrangement drawings

3.1 General

Drawings show the overall representation of the bridge to be constructed. The level of
detail provided on the GA drawings at each design phase is expected to increase as the
project progresses from concept through to detailed design. Austroads Guide to Bridge
Technology - Part 5: Structural Drafting Section 3.2 also provides further guidance.

3.2 Consistency in presentation and detail

As stated in Section 1 of Chapter 2 of this volume, all the content on the drawings shall be
consistent across the set without change, and the drawings shall be completed to the
standards of detailing, accuracy, and completeness set out in this volume.

There is an expectation by Transport and Main Roads as the asset owner of uniformity in
appearance and detailing on the drawings across all similar structural projects.

This is particularly important for GA drawings because the content is laid out to display
similar information consistently and with an increasing level of detail at each project
phase - from initial design (or concept) to detail design. Transport and Main

Roads GA drawings typically follow the arrangement:

« plan and elevation on the first GA sheet, continuing onto subsequent sheets for
long bridges

o benchmark or permanent survey mark information is always shown in the top
left-hand corner of the first GA drawing

« alegend explaining the symbols on the plan and elevation, such as foundation
boreholes, joint types and road furniture

o The catchment area for bridges over waterways is shown at the bottom right-hand
side of the plan view, and

o any drawing-specific notes are typically shown at the bottom right-hand side of the
drawing.

3.3 Typical content required on the General Arrangement drawings

Typical GA drawing content to be shown in views, sections, details, diagrams, and notes on
the project drawings are explained in this section of the volume:

o plan
« elevation
» typical deck sections

« horizontal curve and vertical curve alignment details

Drafting and Design Presentation Standards Manual, Transport and Main Roads, January 2026 12



Volume 3: Structural Drafting Standards, Chapter 4 - Bridge drawings

anchorage details

construction sequences

typical abutments and piers elevations and sections
heavy load platform (HLP) vehicle diagram, and

other details as required by the designer.

A table to list documentation such as survey data, associated departmental jobs, and

auxiliary drawing numbers is to be included on the first sheet of the GA drawings if not
already shown on the General Notes or cover sheet drawings.

Table 3.5 provides the minimum drawing content that to be shown on the GA drawings
and lists example figures and drawings included in this section.

3.3.1 Plan view

The GA plan provides a comprehensive visual representation of the bridge's design,

layout, and integration with its surroundings. It ensures accurate alignment between plan
and elevation views, highlighting key structural, geometric, and site features essential for
design approval, construction, and stakeholder collaboration. While typically presented as
a single drawing, multiple sheets may be required for longer bridges to capture all
necessary details effectively.

STNGBRCS, STEEL PIM, 454M05.314 E T15ITHLE00 N, 145 004 AHD -
ERIRSTON, STAR PIT, 850120053 £ 1K 1284, H 37373 A0

Figure 3.3.1 - Example General Arrangement drawing - plan
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Volume 3: Structural Drafting Standards, Chapter 4 - Bridge drawings

3.3.2 Elevation view

The GA elevation view shall show the whole bridge from kerb to kerb superimposed over a
longitudinal section of the natural surface along the bridge control line, including the road
surface, substructure, superstructure, and abutment protection. It provides essential
information to understand the bridge's clearance, articulation, and its relationship to the
surrounding terrain.

For skewed bridges, the elevation view may become complex and, in such cases, can be
replaced with a sectional elevation if it offers clearer details. Additionally, when available,
a perspective or 3D view can supplement the plan and elevation to assist in visualising
complex features.

For a bridge spanning a navigable waterway, to obtain the relevant permits, the following
additional hydraulic information shall be shown:

« mean high water springs (MHWS)

« mean low water springs (MLWS)

« highest astronomical tide (HAT)

o the clear distance between the abutments and piers

« the vertical distance between HAT and the underside of the deck units / girders, and

« the calculated scour levels as determined by the designer.

Figure 3.3.2 - Example General Arrangement drawing - elevation

* Original design erticulation a3 shown
Widening to be considered all fived

t® denales. fied bearing k Abylment A t Fier 1 *, Fier 2 }, Abytment B
H . 1 ] | 1
@ denotes expansion bearing @* *@E) * * @B* * @ Q2000 Flood HT 450690
i r E Q100 Flood HT 450.050
Peiis ZEs
oo N UL \— Existing rock spilthrough
MR extended to widened
| iy structure, refer Drawing
IIEIII 4 F W Morsaliz
RERE}
5 I )
43551
H ' W Hi 434.520 |
I Ht 431.780 | |
i i i i 'I-:I‘Iilbqll.l« slopes snounhat:'
| I 43431 _nom | | grel«::er“th:?1 il::?;s "
!_ Ibégz n?m _! 16;?4 n;m !_ IGSQE nsorn _!
n on pan
| | | |
Datum HE 420.000
SURFACE 2 g g 2
HEIGHTS g g E 3 E— ?
GRADE 5'___——‘———-—-—-—-—-—-__1-.‘1@1&_
HEIGHTS ﬂ ——

ELEVAT ION

Scale A
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Volume 3: Structural Drafting Standards, Chapter 4 - Bridge drawings

3.3.3 Deck section

The section deck is a typical cross-section taken through the bridge superstructure. Where

there are different superstructures, a typical section shall be shown for each
superstructure type.

Figure 3.3.3 - Example deck section

930 11900 550
5950 2950

2000 \ 3450 L 500 1 500 3450 . 2000
shoulder shoulder

) ' BRIDGE CONTROL
| —Bridge Traffic
Barrier

60 min DWS:
Cast insitu Cost insitu deck 50 min AC14H, ond
kerb 200 thick min mid=span —\ 10 thick waterproofing layer

e S 3% Superelevation
ot 80 dia

E\\-Scupper

80 dia
conduit

conduit

1 i Stormwater
PSC Deck Units ‘1——25 nom qap drainage pipe

SECTION DECK

Scale B

3.3.4 Deck wearing surface

Deck wearing surface (DWS) on bridges is discussed in the DCBoS and in Chapter 3, and
with regards to bridge superstructure drawings in Section 6 of this chapter.

The minimum thickness of DWS and a breakdown of layers shall be shown on the deck
section (refer to the DCBoS).

Mass of DWS is traditionally given in the GA notes. Refer to Chapter 3 of this volume for
theory and worked examples for calculating DWS thickness and mass.

3.3.5 Abutment and pier elevations and sections

The elevation and section views for the abutments and piers provide key details such as
the number, type, and size of piles supporting the structure, along with references to
specific pile drawings, the outline of the headstock, and the interaction with the bridge
elements supported.

For widenings, strengthenings, and other rehabilitation activities, the elevation shall
clearly distinguish between new work and the existing bridge, highlighting broken-back
areas and minimum clear distances where applicable.

The abutment section is used to show the scour protection required, detailing the types
and dimensions, as well as the minimum clearance height for inspection and
maintenance. Typical details are available in the department’s suite of abutment
protection Standard Drawings.

Drafting and Design Presentation Standards Manual, Transport and Main Roads, January 2026
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Volume 3: Structural Drafting Standards, Chapter 4 - Bridge drawings

Figure 3.3.5 - Example type abutments
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Scale A

3.3.6 Anchorage details

For deck unit bridges, anchorage details at abutments and piers shall be clearly shown on
the GA drawings and shall show the assembly specifications for the anchorage systems at
both the abutments and piers.

Connection details for girder or winged plank restraint at abutments and piers may be
shown in the GA drawings. Restraint blocks are usually detailed on the substructure
drawings and shown with the corresponding cross-girder details on the deck drawings.
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Figure 3.3.6(a) - Example anchorage details for deck unit bridge

for jacking.

Note: This example is for a pier with a continuous joint and with bearings and provision

Holding down bolt to be placed

centrally in the recess to prevent the 125 x 125 x 3 55 marker plate
washer being jammed between the SM (Grade 316) attached to deck
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Figure 3.3.6(b) - Example restraint details for girder bridge
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Volume 3: Structural Drafting Standards, Chapter 4 - Bridge drawings

3.3.7 Alignment details

All bridge scheme drawings shall contain adequate alignment information to define the
bridge site alignment independently of road design or survey drawings.

The horizontal and vertical curve details illustrate possible implications on the structure,
for example a horizontal curve within 200 m of the bridge may have implications on the
superelevation of the structure or possible implications on the width of the structure.

The horizontal and vertical alignment diagrams shall be shown on the GA drawings.

Figure 3.3.7(a) - Example horizontal alignment diagram
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Figure 3.3.7(b) - Example vertical alignment diagram
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3.3.8 Limits of heavy load platform vehicle diagram

As per the DCBoS, all bridges designed with HLP capability, and/or any other loading
vehicles with conditions, shall have a diagram in the drawings showing the allowable
deviation of the position of the vehicle on the bridge.
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Figure 3.3.8 - Example heavy load platform vehicle diagram
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TYPICAL DECK CROSS SECTION

LIMITS OF HLP400 EXTENTS

3.4 Presentation of General Arrangement drawings

Table 3.4 provides the minimum drawing content that shall be presented on the set of
project-specific drawings for the elements listed in Section 3 of this chapter. Typical
drawing elements, such as views, details, schedules, and diagrams, are also included, and

each is cross-referenced to figures extracted from example drawings.

Table 3.4 - General Arrangement drawings - project-specific drawings content

Requirement

Drawing or element description

Figure reference

GA plan

The plan view shall be aligned vertically above the
elevation view on the same drawing.

As a minimum, the features should include:

Outline of the structure.
Waterway name, if applicable.
Crossfall or superelevation.
Width between kerbs / barriers.
Major towns in each direction.

Contours of the existing surface and labels, marked
at 0.25 mintervals with heights marked at 1 m
intervals.

Property boundaries and fences.

Public utilities and services, labelling any services to
be relocated, including if it is in or out of the
contract.

Abutment and pier centrelines.
Relieving slabs.

Figure 3.3.1
Figure 3.4(a)
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Requirement

Drawing or element description

Figure reference

e Approach and departure guardrail / extruded
concrete barriers.

e Stream flow, including tidal stream flow, if
applicable.

¢ North point.

¢ Civil control line and chainages, for example, road,
rail or shared path control lines.

- The civil control line name is to be shown on the
left-hand side of the plan view, along with the
bridge control. The horizontal alignment,
bearing, or radius shall also be shown.

¢ Extents of estimated scour, if applicable, and

e Existing structures, to be shown in a dashed line,
and with details such as span lengths, bridge width,
and composition and existing nominal deck height.

GA elevation

The elevation gives details of grade heights, surface
heights, and chainages along the bridge control. If
this view is shown along any other alignment, the line
of section is to be clearly noted.

Features may include, but are not limited to:
¢ Outline of the structure.

¢ Individual span lengths and overall length of the
structure between abutments.

¢ Articulation of the bridge. Fixed bearing,
continuous joint, or expansion bearing shall be
shown at the centreline of the abutments and piers,
along with an explanation of the symbols used as
shown below (placed on the left of the view):

- F - denotes fixed bearing
- E - denotes expansion bearing, and
- C - denotes continuous joint.
e Excavation to clear waterway, if applicable.
e Minimum vertical clearances for overpass bridges.

e Existing surface cross-section taken along the
control line.

e Existing structures.
e Datum height.

e Table of grade heights and vertical alignment
details. Heights shall be shown at abutments and
piers.

Figure 3.3.2

Also refer to full
GA drawings in
Figure 3.4(a),
Figure 3.4(d),
Figure 3.4(e),
Figure 3.4(i

Drafting and Design Presentation Standards Manual, Transport and Main Roads, January 2026 20



Volume 3: Structural Drafting Standards, Chapter 4 - Bridge drawings

Requirement

Drawing or element description

Figure reference

Table of surface heights. Show heights at major
changes in grade, and at abutment and pier
centrelines.

Table of chainages. Show chainages for each
surface height, and at abutment and pier
centrelines.

Hydraulic information, including flood velocities
and flood immunity heights, with additional details
as where required, and

Estimated scour levels.

Deck sections

Where there are different superstructures, a typical
section shall be shown for each superstructure type,
and components to be shown include, but are not
limited to:

bridge control

deck units / girders, nominal gaps between the
deck units / girders

transverse stressing units

reinforced concrete (RC) deck

grade height

DWS and bituminous waterproof membrane
crossfall or superelevation

width between kerbs (overall width and dimensions
to the bridge control)

width of footways

flow arrow, if applicable
scuppers and drainage

barriers, and

Jacking points for girder bridges.

Figure 3.3.3

Also refer to full
GA drawings in
Figure 3.4(b),
Figure 3.4(f),
Figure 3.4(j)
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Volume 3: Structural Drafting Standards, Chapter 4 - Bridge drawings

Requirement

Drawing or element description

Figure reference

Horizontal curve
alignment details

Where a bridge is on a horizontal curve, the following

information is to be shown on a horizontal curve
detail:

e bearings before and after the curve

¢ radius of the curve

e tangent points (including chainage and
co-ordinates)

e intersection points (including chainage and
co-ordinates)

¢ |ocation of the bridge in relation to the curve, and

e any other curve that may have an impact on the
structure (within approximately 200 m of the
abutments).

Figure 3.3.7(a)

Also refer to full
GA drawing in
Figure 3.4(b)

Vertical curve
alignment details

Vertical curve alignment

Where a bridge is on a vertical curve, the following
information is to be shown on a vertical curve detail:

e grade before and after the curve

e radius of the curve and direction of the curve (sag
or crest)

e tangent points (including chainage and heights)

e intersection points (including chainage and
heights)

¢ |ocation of the bridge in relation to the curve, and

e +any other curve that may have an impact on the

structure within approximately 200 m of the
abutments.

Figure 3.3.7(b)

Also refer to full
GA drawing in
Figure 3.4(b)

Anchorage details

Anchorage details at abutments and piers for deck
unit bridges may include, but are not limited to:

e abutment and pier headstocks, deck units, girders,
relieving slabs, RC deck, DWS etc

o detail of the anchorage system used, for example,
dowels, threaded rod or holding down bolts on

deck unit bridges or restraint mechanism on girder

bridges
¢ additional corrosion protection details for holding
down bolts
¢ positioning of jacks for future bridge maintenance
¢ limits of mortar seating and its nominal thickness
e bearings and recesses for bearings

Figure 3.3.6(a)
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Volume 3: Structural Drafting Standards, Chapter 4 - Bridge drawings

Requirement

Drawing or element description

Figure reference

e areas to be grouted or left clear of grout
e expansion joints, and
e compressible filler.

Abutment and
pier elevations

Elevation and section, or end elevation if more
appropriate, may include, but is not limited to:

e number, type and size of piles supporting each
structure, or reference to a pile drawing

¢ outline of the headstock
e a clear delineation between new work and the

Figure 3.3.5

Also refer to full

and sections I . . . GA drawing in
(type abutments existing bridge, including broken back areas Figure 3.4(b),
and piers) e minimum clear distance should be added where Figure 3.4(f)
applicable Figure 3.4(j)
e abutment protection types and dimensions, and
e minimum clearance height dimensions for
inspection and maintenance.
Limits of HLP Show the following details:
) . . . . Figure 3.3.8
vehicle diagram e pictorial cross section of deck
(rzgt?f;tzee:j vehicle . le%wable restlrlcte: Vehld’Z dlr?enzl'olns froorln the Also refer to full
oo ridge control to the outside of vehicle, an GA drawing in
oading « minimum clear distance from the restricted vehicle | Figure 3.4(a)
diagrams) to the kerb face.
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Volume 3: Structural Drafting Standards, Chapter 4 - Bridge drawings

Figure 3.4(a) - Example General Arrangement drawing 1 of 3 showing plan and elevation views for a deck unit bridge
Department of Tromsport ond Main Roods MRB_Detoil (08/19)

CH 82800

tronsitioning to 1 en 2
odjocent to abutments

Catchment Area = 240 km®

Scale A l——BRIDGE CONTROL

*
I
|
8
:
:
3

06
1
£
f g
g
.
i
:
2

0.05% AEP Ht 698.39 LIMITS OF HLP VEHICLE
1% AEP Ht 697.41 NTS
ZEiN el e o o L o e o o L [mmmm.a?
[~ .. o | SR | S q S
e i (- ) i
i |
ite (typ)
Enancly o prodle | | Refr Seios No L |
e | | ot | occo o s | |
i mumngunerﬂ :
g T T B T T T T i
g _ g 3 @
% ] 8 3 3
8 ~ 8 n g 8 8§
S ] 2 &
SECTIONAL ELEVATION
Scale A
!mmmmaﬁsmn DESIGN LOADING: SM1800 ond HLP400  DESIGN SPEED: 110 km/h  EARTHOUAKE DESIGN CATEGORY: BEDC-2 BARRER PERFORMANCE LEVEL: Reguler BRIDGE TYPE: PSC Deck Units/\nsitu Deck [Bls Nc,
fievoccind 3o Weu] __Survey Dol Sodes % Queensland|
Horiz.
Dotum | 5294 02 45 8 10m ] = Government
Ay Org NoafHorz |upugy yopg gl A \ebeimimimbebebeieed | CHGE 2ot - . e Job No]
o, ENGNEERNG CERTIFCATION Controct
hot | oo BT A e TR TR T 5] -
ssued For Construction [y r—— RP of job (km) ond of ob  Folowing RP P STRUCTURAL . i e ——{Drawing No.
Revisions,/Descriplions Name o RPEQ Mo Sgrotre | Dote Books e Ly I | | CEOTECHNICAL s Yo
L | o . e m Je 1057 oste / ¢ |WVDRACS [ . S I

Drafting and Design Presentation Standards Manual, Transport and Main Roads, January 2026



Volume 3: Structural Drafting Standards, Chapter 4 - Bridge drawings

Figure 3.4(b) - Example General Arrangement drawing 2 of 3 showing type abutment and pier elevations and sections, and horizontal and vertical curve diagrams
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Volume 3: Structural Drafting Standards, Chapter 4 - Bridge drawings

Figure 3.4(c) - Example General Arrangement drawing 3 of 3 showing deck unit layout and anchorage details

Department of Transport and Main Roods MRE_Detod (08/19)
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Volume 3: Structural Drafting Standards, Chapter 4 - Bridge drawings

Figure 3.4(d) - Example General Arrangement drawing 1 of 5 for Super-T girder bridge

Department

of Transport and Main Raads MRB_Detail (08/19)
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Volume 3: Structural Drafting Standards, Chapter 4 - Bridge drawings

Figure 3.4(e) - Example General Arrangement drawing 2 of 5 for Super-T girder bridge

Department of Transport and Main Roads MRB_Detail (08/19)

rag30r

¢ PIER 3

BHB1107

SPAN 4

LIMESTONE CREE

PAN 5

@
o
©
=R

Maintenance access — |

@
=
=
ur o
Ez
(=l

43|m

e

A7
BHB1113,

— Batter protection at
| -Structure zone BR11BL.
Refer Package 2GE30. Typ

| ™
o R e v
(7]
5 f
= I
|8 (*.
alE -\

Concrete road safety barrier

(Lo b
. : N =1} — S R
g.g I BRIDGE BR11 § 2 | M_ARLBOROUGH[__, >
& & il ! = a i (8 I
[T] g el BRIDGE CONTROL and | ® =] i Concrete Road
g = ; t CONTROL LINE MC2A10 92°46'39" L 721.870 H Ao 0 | : Safety Barrier
1
2
] i T =+
@ 1 CONTROL LINE MC2A20 = gigt
8 N b [=]
g 2 Al = g
E = o 8 @ g o L
R — b | o - — P
< MT LARCOM s . 6m Relieving slab B
— - ROCKHAMPTON RING ROAD 5 pe— ; = S —_ E
& BHB111 Concrete road safety barrier
BHB1108 i I
| IAbutment spillthrough —| E = Stormwater inlet gully pit
| protection | g Typ, refer Package 15W10_ﬂ
atchment Area = 37 km?) = //
2 ~N| o /
T | E
wip Py {
) L |
) EZIF | |
! Property boundary —= B
J Nk
; Batter protectionat 1 |
ScakeA Structure zone BR11BR
) ©
®® 34000 - Span 4 ® ©® 34000 - Span 5 ®] 33440 - Span 6 ®
Bridge.drainage, refer Bridge drainage, refer : Maintenance access y Relieving Slab B
Series No 1BR11-DD-01 i £e; ~ 1% AEP Ht 18.18m AHD| I : ieving
; Series No 1BR11-DD-01 i platform. Typ. —— Concrete road safety barrier
! [ T == T T 0.05% AEP Ht 19.08m AHD |
i — - l I | . 1 -
e _—‘u___ ——t _‘_L—_l%A p— — I == | ' =='_I - l __' - I l I '_ I N
| a.l | 1 3 -"‘I L = — Approximate
“— Cast in-situ reinforced 1 - ] " o 1.5 1L { existing surface
| concrete pier headstock. 5'_1200 dia gastin-sity 1= [~
=2 1850 deep Super-T \ Typ | reinforced concrete columns. -
Girders. Typ | Typ ; | “——1—— Cast in-situ reinforced
H =+ " J | concrete abutment headstock
Cast in-situ reinforced Abutment Frotection | and wingwalls, Typ.
concrete pile cap. Typ | 8-1200 dia cast-in-place reinforced Type2- Reinforced >
- = Concrete aver Spillthrough
[T] T concrete piles with permanent 1] verop! ve [ 7] * 5-1200 dia cast-in-place
] 1 steel liners. u T reinforced concrete piles with
] Refer Series No 2BR11-PI-01 and permanent steel liners. Refer
| 2BR11-PI-02 for setout. | | Series No 2BR11-PI-01 and
i i i 2BR11-PI-02 for setout,
Refer note 2 Refer note 2 |1 i .i. Refer note 2 ||
Refer not L] efer note
_Datum Ht-5.000 | SR _
Finished Road Pavement E‘ 2 2 2 =
Surface at Control Line MC2A10 | = | q| d| o
Existing Natural Surface g 3 2 g 8
Height at Control Line MC2A10 | & o ]| CI
Control Line MC2A10 8 o i g& g
hai r?i ) 3 <t 3 w ; = i
Chainage 5@ g3 g2 g 5 2 NOTES
@ i a2 22 @ 1. For Notes and Legend, refer Series No 2BR11-GA-01.
=) e - a o 0 < ] z 3
n : 2. Forestimated pile toe levels, refer Series No 2BR11-
ELEVATION PI-01 and 2BR11-P1-02 for information for details.
Scale A
BRIDGE DESIGN CRITERIA: AS / (NZS) 5100-2017  DESIGN LOADING: SM1600 & HLPA0O DESIGN SPEED: 110km/h EARTHQUAKE ZONE: BEDC-3 BARRIER PERFORMANCE LEVEL: Regular BRIDGE TYPE: RC Deck on Super-T Girders |BIS NoO.
Associated Job Nos Survey Data Scales Drawn Qu eens land
Datum| oA e Government
Auxiliary Drg Mos | Horiz 0 25 5 75 10 No.
Grid PLANAR Scale A . AT e e bl . i Vered Job No. I
Height . & boints No. ENGINEERING CERTIFICATION (RPEQ] Contract No.
. ] o ey Origin | AHD DERWED ProceedingRp Dt tostart From start Fram en] Following RP |Design Reviews [RPEQ) | ENG. AREA NAME SIGNATURE NO. | DATE
A Issuedfor(‘ﬁhsuqﬂfoﬁt-' A 3 - 2P Survey : _ - of job (km) to end of job to RP SEriktiial Drawing No. |
. ~— . ~ MR102631 | Dimensions shown in Millimetres - =
{Descriptions Kame or RPECQ No. Sgnature| Date Books except where shawn otherwise Geotechnical Series Number
CADFILES | Through Chainage from Na. Date Hydraulic [BR Drgs

Drafting and Design Presentation Standards Manual, Transport and Main Roads, January 2026

28



Volume 3: Structural Drafting Standards, Chapter 4 - Bridge drawings

Figure 3.4(f) - Example General Arrangement drawing 3 of 5 for Super-T girder bridge

Department of Transport and Main Roads MRE_Detail (08/13)
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Volume 3: Structural Drafting Standards, Chapter 4 - Bridge drawings

Figure 3.4(g) - Example General Arrangement drawing 4 of 5 for Super-T girder bridge

Department of Transport and Main Roads MRB_Detail (08/19)
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Volume 3: Structural Drafting Standards, Chapter 4 - Bridge drawings

Figure 3.4(h) - Example General Arrangement drawing 5 of 5 for Super-T girder bridge

Department of Transport and Main Roads MRB_Detail (08/13)
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Volume 3: Structural Drafting Standards, Chapter 4 - Bridge drawings

Figure 3.4(i) - Example General Arrangement drawing 1 of 3 for winged plank bridge

Department of Transport and Main Roads MR Detail (08/721)
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Volume 3: Structural Drafting Standards, Chapter 4 - Bridge drawings

Figure 3.4(j) - Example General Arrangement drawing 2 of 3 for winged plank bridge
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Volume 3: Structural Drafting Standards, Chapter 4 - Bridge drawings

Figure 3.4(k) - Example General Arrangement drawing 3 of 3 for winged plank bridge

Depariment of Transport and Main Roads: MRB_Detal (08721)
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4 Substructure drawings

4.1 General

The bridge substructure are those elements that support the superstructure. The
substructure generally comprises of following main elements:

« Foundations - piles, pile caps, and spread footings.

« Piers - components that support the superstructure between the ends of a bridge
such as headstocks, walls and columns.

o Abutments - components that support the superstructure at the end of a bridge,
such as headstocks, walls, and columns.

« Wing walls or approach walls - components that retain and support the road
embankment at the approaches to each end of the bridge, and

« Bearings, if specified.
Piles, footings, pile caps, headstocks, abutment and pier structures, bearing pedestals,

bearing recesses, and restraint blocks are some of the elements that shall be detailed in
the drawings.

4.2 Foundation drawings
The most common types of foundations used in departmental bridge construction are:

« driven piles, such as prestressed concrete 550 octagonal (PSC) piles as
per MRTS73 Manufacture of Prestressed Concrete Members and Stressing Units,
SD 2021 550 Octagonal PSC Piles - Earthquake Classification BEDC-1 Exposure
Classification B2 (Drawing 1 of 3 to Drawing 3 of 3) or SD 2022 550 Octagonal PSC
Piles - Earthquake Classification BEDC-1 Exposure Classification C1 and C2 (Drawing
1 of 3 to Drawing 3 of 3), and SD 2023 550 Octagonal PSC Piles - Spliced Pile
Details (Drawing 1 of 4 to Drawing 4 of 4) for splice details when required

« cast-in-place piles as per MRTS63 Cast-In-Place Piles

« driven steel tubular piles as per MRTS64 Driven Tubular Steel Piles (with reinforced
concrete pile shaft), and

« spread footings used with blade wall abutments and/or piers.

Where raked piles are used, a note shall be added to the drawing stating that the location
shown is at the underside of the headstock / pile cap into which the pile is bonded. Raked
piles are also to have the slope of the rake noted together with an arrow showing the
direction of the rake.
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4.2.1 Foundation layout and geological profile

The following details are to be provided in addition to the pile details and may be supplied
on a separate drawing or merged with the pile drawings (depending on the complexity):

« borehole and pile location plan, using the plan view from the first GA drawing with
the foundation boreholes

« sections or profile to demonstrate the borehole data and soil strata, and a Legend
for the hatch patterns, symbols and line types, and

« the notes at the bottom right-hand side of the drawing.

This drawing may also show the pile identification and setting out diagram instead of just
the borehole and pile location plan (refer to Section 4.2.2 of this Chapter for details).

The following table lists the content specific to a dedicated foundation layout and
geological profile drawing.

Table 4.2.1 - Foundation layout and geological profile drawings content

Requirement

Drawing or element description

Figure reference

Borehole and pile
location plan

Plan view made from:
e the GA drawings, or

¢ pile identification and setting out diagram on the
pile drawings.

Plan view recommended to show as a minimum:
e existing features and contours

e borehole locations

e layout of piles about the bridge control, and

e direction labels.

Figure 4.2.1(a)

Sections or profile

To depict the borehole data and soil strata.

Figure 4.2.1(b)

A guide for the hatch patterns, notations symbols,

Figure 4.2.1(a)

the drawings and within the reports.

a

Legend and line types used on a drawing. Figure 4.2.1(b)
Notes referencing source information such as

Notes borehole logs, pile schedules, and other details on Figure 4.2.1(b)
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Figure 4.2.1(a) - Example foundation layout geological profile drawing
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Figure 4.2.1(b) - Example foundation layout geological profile drawing
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4.2.2 Pile identification and setting out diagram

Pile identification and setting out of the piles is generally shown as the first drawing in the
pile drawings set.

The pile identification and setting out diagram may be drawn not to scale if doing so
benefits clarity. If done in this way, the diagram is to have reasonable proportions to
ensure readability.

The diagram is to show the following details:
« bridge control and its bearing, or the radius of the horizontal curve

o the centreline of the pile group at abutments and piers is to be defined by a
bearing, and the intersection of that centreline with the bridge control line is to be
identified by a co-ordinate, and also road chainage if on horizontal curve

« pileidentification mark for each individual pile

« dimensions to locate each pile

« relationship of footings to bridge control and abutment and pier centrelines
« relationship of stage construction to bridge control

« existing contours

o borehole locations

« existing foundations / piles, including existing pile rakes, if applicable

« any pre-existing underground elements that could impact the design or
construction (for example, services, footings, or slabs)

« relative location of any overhead powerlines likely to impact or restrict driving not
otherwise identified on the general arrangement

. foundations / piles of adjacent bridges, if applicable, and

« any other known infrastructure that could be affected.

4.2.3 Pile identification nomenclature

All piles shall be identified by a pile identification mark shown adjacent to the pile it
represents.

Each pile shall have a unique pile mark, assigned in a consistent pattern, with increasing
chainage and from the far-left side to the far-right side along abutment centrelines and
set out from to pier centrelines, starting at Abutment A and looking toward Abutment B.
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A simple method of pile identification uses the bridge element label and numbers for each
pile at that location, as per the following:

« an alphanumeric character or number that represents the element of the bridge,
for example, A for Abutment A, B for Abutment B, and 1 for Pier 1, 2 for Pier 2
and so on

« a"[" separator, followed by

e asequential number given to each pile counting from the left-hand side of the
bridge.

For example, piles for a 3-span bridge at Abutment A would be A/1, A/2; at Pier 1 would be
1/1, 1/2 likewise; at Pier 2 would be 2/1, 2/2, and at Abutment B would be B/1, B/2.

Alternatively, for structures where the pile marks are to align with coding requirements of
the department's Building Information Modelling (BIM) for Bridges manual and Structures
Inspection Manual (SIM), each pile mark may begin with a prefix that represents the
specific component, such as "CP" for cast-in-place piles, "PP" for precast piles, "SP" for
driven tubular steel piles. For a complete list of recommended component codes, refer to
Table 8 in Chapter 2 of this volume.

Pile marks aligned with BIM should be formatted with a hyphen ("-") separating the
component ID, location, and the pile number. The format of the mark is
component ID-location-pile number:

o component ID = component code for the element of the foundation as per Table 8
of Chapter 2

o location = a 2-letter abbreviation that represents the location of the element, for
example, AA for Abutment A, AB for Abutment B, and P1 for Pier 1, and

o pile number = a 2-digit sequential number given to each pile counting from the
left-hand side of the bridge, for example 01, 02 and so on.

The spacing of the first pile from the bridge control along the centreline of the group of
piles shall be dimensioned from the bridge control line. The spacing of each subsequent
pile along the centreline of the group of piles shall be dimensioned from the previous pile.
This is further highlighted in Figure 4.2.3(a) as dimensions A and B respectively. These are
then translated into the diagram in the next Figure 4.2.3(b).
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Figure 4.2.3(a) - Diagram to explain the dimensioning of piles
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4.2.4 Typical pile and footing details

The following figures provide standard details for pile drawings, and project examples for
footings.

Figure 4.2.4(a) - Example stainless steel spacer
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Figure 4.2.4(b) - Example stiffening band
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Figure 4.2.4(c) - Example spread footing setting out diagram
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Figure 4.2.4(d) - Example pier on columns with spread footing shown in elevation
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Figure 4.2.4(e) - Example sections showing pier on columns with spread footing
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4.2.5 Typical content required on the foundation drawings

The following table lists the content specific to, but not limited to, a typical set of pile

drawings.

Table 4.2.5 - Pile-specific drawings content

Requirement

Drawing or element description

Figure reference

Pile identification
and setting out
diagram

A diagram that depicts layout of piles about the
bridge control, as pile identification numbers (ID),
dimensions, chainages, eastings and northings,
direction labels.

Usually includes a legend to explain the symbols and
labels.

Figure 4.2.3(b)

Example drawings
Figure 4.2.5(a)

or
Figure 4.2.5(c)

Pile schedule for
cast-in-place piles

A table to show the following, as required:
¢ location, pile ID, pile type, and diameter
¢ pile cut-off height

e estimated height at toe of liner, at top of socket, at
toe of pile

e minimum design pile length

¢ estimated total rock socket length

¢ anticipated founding material at pile toe, and
e borehole reference.

Notes to explain the tabulated content.

Figure 4.2.5(a)

Pile schedule for
driven steel
tubular piles

A table to show the following, as required:

¢ |ocation, pile ID, pile type, and diameter

e pile cut off height

¢ estimated height at toe of pile

¢ estimated height at plug

¢ estimated height at base of concrete shaft
e overdrive, underdrive values

e overall pile length, and

e borehole reference.

Notes to explain the tabulated content.

Figure 4.2.5(f)
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Requirement

Drawing or element description

Figure reference

Pile schedule for
driven PSC piles

An example of minimum information for this
schedule is shown on SD 2021 550 Octagonal

PSC Piles - Earthquake Classification BEDC-1 Exposure
Classification B2 (Drawing 1 of 3 to Drawing 3 of 3),
SD 2022 550 Octagonal PSC Piles - Earthquake
Classification BEDC-1 Exposure

Classification C1 and C2 (Drawing 1 of 3 to Drawing

3 of 3), and SD 2023 550 Octagonal PSC Piles - Spliced
Pile Details (Drawing 1 of 4 to Drawing 4 of 4).

Other information usually included in this table, as
required:

e |location, pile ID, pile type, and diameter

e pile cut-off height

e estimated height at toe of pile

e pile length

¢ estimated founding material at pile toe

¢ calculated ultimate pile loads

e required ultimate geotechnical axial capacity
e head bars - Type 1 and head bars - Type 2
e mass of pile

o overdrive, underdrive values, and

e borehole reference.

Notes to explain the tabulated content.

Figure 4.2.5(c)

Note: PSC schedule
above CIP schedule

Pile design loads
schedule

A table to show the following:
e location and pile ID
¢ ultimate axial loads as compression and tension

¢ serviceability axial loads as compression and
tension

¢ ultimate loads as longitudinal moment, transverse
moment, longitudinal shear and transverse shear,
and

e serviceability loads as longitudinal moment,
transverse moment, longitudinal shear and
transverse shear.

Notes to explain the tabulated content.

Figure 4.2.5(a)
Figure 4.2.5(f)
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Requirement

Drawing or element description

Figure reference

Pile details

Elevation and sections showing:

¢ pile set out point at top of pile, diameter, heights,
length, and so on, as per pile schedule

¢ headstock soffit treatment

e pile reinforcement

o steel liner details, if required

e cathodic protection details, if required

o typical details of welded lap slice, spacers, liner and
stiffening bands, each as required

Notes including cross-references to relevant
associated drawings.

Figure 4.2.5(b)
Figure 4.2.5(e)
Figure 4.2.5(g)

Spread footings

Details of spread footings shown on abutment and
pier drawings may include, but are not limited to:

e layout of footings about the bridge control (this
may be on a GA drawing)

e dimensions of footing (this may be on a
GA drawing)

e dimensions of the abutment and pier columns or
blade walls

¢ reinforcement details

¢ height of soffit of footing

e rock anchors, if required

¢ blinding concrete, and

e design foundation bearing pressures.

Figure 4.2.5(h)

Figure 6.5.4.6
Figure 6.5.4.7
Figure 6.5.4.8
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Figure 4.2.5(a) - Example drawing for pile setting out diagram, schedules and notes

Dapartment of Transport ond Main Roods MRB_Deteil {08/21)

CAST-IN-PLACE PILE SCHEDULE MATERIAL PARAMETERS FOR CAST-IN-PLACE PILES
INDICATIVE ESTIMATED DESIGN ULTIMATE ULTIMATE
PILE PILE SIZE | PILE cuT OFF | (ESMATED | “yo¢ o | PILE LENGTH |  SOCKET ESTIMATED FOUNDING | BORE ROCK UNIXIAL % SHAFT
LOCATION | (o | EASING | NORTHNG |~ ) Wy | TOEOPIE | prmuwenr | LY (m) | LENG SO0ET TERAL | HOLE ¢ TOE OF PIE ROCK TYPE | oollen | COMPRESSME mn(w ADHESION
LINER Ht °C’ 0" (m) TERALS h STRENGTH (MPa) (MPa) *
A/1 | 670700.883 | 7168548.295 448.713* 435510 433010 13.203%* 3.5 MW Mudstone SW_ Mudstone ( ¥ M¥ Mudstone
Very Low to L 0.6 15 240
ABUTMENT A 3 75| 670710275 | 7168555223 | 000 DW 448.747% 435510 439.010 13.237% 35 MW Mudstone SW Mudstone | " [( ) with KW bonda [
1/1 670698.715 | 716B565.401 441.270** 432,080 435.080 9.840%* 3.0 MW Mudstone MW Mudstone ¢ )
H. v :
FER 1 1/2_| 670708218 | 7168571142 | o0 DA [ a70% 432,080 435.080 9.840" 30 MW Mudstone MW Vudstone | 3 SERME (D i = e
— 2/1 | 670696600 | 7168581994 | 441,270+ 431.780 434760 9.840%* 30 MW Wudslone with FW bands | SW Mudstone [ 3 W Nidotons: | Low o Medum 0 s -
2/2 | 670706.135 | 716B587.780 441,270 431,780 434,780 9.840%* 30 MW Mudstane with HW bands | SN Mudstane i {
B/T | 670604485 | 716B50R.443 447 5647 434520 438,000 13.004%+ 35 MW Mudstone MW Mudstene : 3 PR , ) ,
ABUTMENT B B/2 570703954 7168604.236 600 Dla 247 545+ 414500 238020 120055 15 MW Mudstone VW Vudsione B4 { ¥ Design Unioxial Compressive Strength (UCS) Vs Point Load Index {Is50) ratio of 12 wos

considered in the design.

Refer Drawing Mos. 933743 & 933744 for dimensional parameters A, B, C, D, L1 os per cbove table Uttimate shoft adhesion is for wet conditions, considering 0.7 reduclion factor.

|

**Indicative level provided, verify onsite bosed on os constructed esiting foundation level

PILING NOTES

1. For general notes refer to Drawings No 881767 & 8B1768.
2. For pile detoils refer to Drawings No $33743 & 833744,
3. Al piles shall be constructed in occordonce with MRTSB3.
4 Refer Depariment of Tronsport ond Mein Roods Report No. FG23008-R-1 for results of
geotechnical investigotion.
Refer Geotechnical Foundaolion Design Repart (Report No FG23009-R-Z) for detcils on
gectechnical conditions and  design basis.
6. Ey is the design oclion effect as determined in AS2159-2009 “Piling ~ Design and
Installation”.
7. R, os defined in AS2139-2008.
"/1 1/ 1 Zf'l B/ 1 8. E;'{'iqmated pile toe corresponds to design ultimate geotechnical strength being greater thon or
equal to ultimale design action effect (E; < %Rtw] Where ¢9 of 0.55 hos been odopted for

Abutment A
Pier 1
Pier 2

Abutment B
&h

L1 \ A S

design.
\ \ \ \ g The design rock strengths shown in the materiol paraometers table are for foundation design
"5 BRIDGE CONTROL L "5 L purpose only ond shall not be used for any other purposes,
s e s s e e e e e e S r s e S e | e s o S | e s e ) 10. It is th?‘ Controctor’s responsn’bilily to select oppropn'clte COI'!S't‘LICIiOI'I meth?doluqy. |J'|||'r.ll; “-g
5 . \ 4 and equipment, and prepare temporary occess for the required plants to instoll the piles.

\ \ \ \ 11.  Piles shall be constructed as per MRTS63. The Controctor’'s method stotement for constructing
\ \ Refer Pile Schedule for \ \ the piles shall be submitted to the Administrator for occeptance not less than 28 days prior
\' coordinates of all piles to construction of piles and shall meet the requirements, hold points and special

1/2 2/2 B requirements os outlined in MRTSG3.

/ / /2 12, Pile toe founding levels may wvary subject to octual site geotechnical condilions. Any variation
to the founding levels from levels shown on the drowing shall be approved by the
Geotechnical Assessor in consultation with the Designer

Abutment centrelines to match existing headstocks prior to concrete plecement. The Geotechnical Assessor shall meet the qualifications os
PILE IDENTIFICATION AND SETTING OUT DIAGRAM stipulated in Clouse 11.2
NTS

of MRTSEJ.
13, Finol pile toe levels, rock socket lengths and conditions, including cleanliness, shall be
inspected and certified by the
Geotechnical Assessor in accordonce with MRTSE3 ond submilted to the Administrator prior to
concreting.
14, Pile integrity testing shall be undertaken in accordance with AS2159-2008. Inteqrily testing
shall be undertaken on the first pile constructed ot eoch foundation.
PILE DESIGN LOADS 158, The Contractor is responsible for design and installation of the steel liner including liner
@ Serviceability Pile Loads @ Ultimate File Loads installotion methods, liner toe levels, liner thickness and liner driving shoe thickness to suit
AT TOP OF PILE Ht ‘A’ AT TOP OF PILE Ht 'A' the ground conditions, and any necessery measures required fo maintain the slobility of the
hole during canstruction.
Locality Compression | Tensien | Longitudinal | Tromsverse | Lengitudinal | Trensverse |Compression,| Tensien | Longitudingl | Tronsverse |Lengitudinal | Transverse 16.  Strictly, no excavation of the pile shaft aheod of the liner is allowed. This is mainly due to
{kN) (kN) Moment Woment Shear Shear Es (kN) (kM) Moment Moment Shear Shear the potential detrimental effect on adjocent existing foundotion. Excovation shell be fully
{Nm) (kNm) {kN) {kN) (ieNm) (kNm) (k) (k) supervised by the Geotechnical Assessor, paying attention to the excovation stability ond the
depth of odvoncement of the liner toe.
Abytment A 550 - 80 165 i 80 830 - 105 260 Lo 110 17, Rockfill will likely be encountered within the existing embankment. The Centracter shell have
Pier 1 1150 - 230 125 2 55 1640 - 300 210 5 g7 necessory plant ond equipment to install the liners in this material. Preboring shall not affect
the hole stability.
Pler 2 940 = 180 280 25 160 1420 = 300 385 35 200 1B. The e:cmntiansyor pre—auger for proposed Fier 1 foundations shall not be lower than the
Abutment B 550 = 70 195 50 20 a3 = 120 315 100 80 as—constructed existing fooling top levels (WP)
19.  The proposed piles ore adjocent to existing piles or feolings. No hole collapse or socket
collapse is allowed ot piers and abutments. If cccurred, the contractor should pour lean mix
inte collapsed holes immediately, ond re—ouger through the temporarily filled socket to form

the permanent socket.
|BiS No.

@ The tabulated serviceability and ultimote design actions are
the maximum volues at the top of the pile, the values are
not necessorily caincident.

G BRIDGE DESIGN CRITERW: DESIGN COOE: ASS100-2017 DESIGH LOADING: HLP240, T2 ROAD TRAN DESIGN SPEED: 110km/h EARTHQUARE DESIGN CATEGCRY: BEDC-2 BARRIER PERFORMANCE LEVEL: REGULAR BRIDGE TYPE: STEEL |-GIRDER
F
. Seols e Queensland|
neckad Government
! NOT TO SCALE JOesiged
[} - PILE SCHEDULE
CTL_CHGE Vertied Job_NoJ
£ Reference Points Mo. ENGINEERING CERTIFICATION (RPEQ) Contract No.|
A |lssued For Construction Praceding Dist. to stort From stort 1o Frem end to Follawing Design Reviews (RPEQ) | ENG. AREA SIGNATORY FULL NAME Na. DATE _I 'ng No. |
. — — RP of job (km) end of job Following RP RP STRUCTURA Drawil
. ot Siqotory: — RFEQ Full Name, Eng. Area ond RPEQ No. or [ Dimsnsions shown in milmatras
Revisions, Descriptions — Full Name ond Posilion Tt Dote e llwhsre Shown nlt:orwiss I | | | GEOTECHNCAL [series Number of
G0 s | ol aingge 1rom . Diate. | Wq
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Figure 4.2.5(b) - Example cast-in-place pile drawing

Department of Tronspari ond Main Roods  MRE_Detail (08/21

Fille Treot fop surfoce of pile os o
q | P //_ construction joint — refer to MRTS70
g —100 BRI | / Concrete
w 3 I
o | File to extend S0mm into
HEIGHT 'B | 4 pile cop.
-l-_-_"_:‘_ E \\
: B \\\ Provide 2 harizontal
turns ta helix
|
! =—————>Steel liner
|
|
-::‘:‘T'_':- B
|
L] 3
L 2-283 '
2| ¢ |
a| &
o | W8 |
o o |
= )
= &
5| = |
3| 5 Steel liner |
= |
8| 1 ;:;’E/
~.
<2
L a
| | \+_~'
Steel transition liner—. I |
| | |
|
5 Top of competent material — | @
B | —~¢"
Toe stiffening band | \ ‘/)
- ]|
Indicative steel 1=111=A| |
liner toe Ht 'C’ gl | \_J/
|
_ D
= e \— Estimoted socket length D"
= T
il
S b s ==
- == Estimated Toe of Pie H 'N o

Refer Note 6

Inner foce ﬁ
of liner a4
B

-

LINER SPLICE DETAIL

Scale C

Refer Note 6

Inside

/

Provide 2 horizontal turns /
to helix ot botlom of pile —

900 DA

/ | Refer to Pile Schedule on

ing No 933742,
900 dia rasing: b 934742

ELEVATION
CAST-IN-PLACE PILES
111, 1/2, 21, 2/2

Scale A

Refer|

Scale C E %)

INDICTATIVE LINER DETAILS

Scale C

£ Pile cop and Pile

120

e

‘/ Spacer, refer detail

| “—Steel liner

Scale B E%)

2882 or
2BA3

SPIRAL WELDED SPLICE DETAIL — SECTION
NTS

CAST—IN-PLACE PILE NOTES

1. For General Notes and Earthworks Notes refer to Drawings Ne BR1767 & BB1768.
2 For piling notes refer Drawing Neo 933742,
3. Concrete shall be in accordance with MRTS7O Concrete.

Concrete shall be S40/20.
Exposure clossification B2.

Minimum cover to reinforcing steel fo be 75 unless shown otherwise.

4. Reinforcing steel shall be in accordance with MRTST1 and AS/NZS 4671.

5. The steel liner sholl be minimum Grode 250 to AS/NZS 3678.

6. It shall be the piling sub—contractars recponsibility to design the socrificial steel
lingr, including wall, driving shoe and toe thickening band thickness to suit the
ground conditions for installation without domage.

~— 28A3 on 698 PCD

Primary reinforcement —e

- | 4— Spiral

b

g
10 dia stoinless
steel nib

=— Steel liner
s

<

=
==

Weld here only —

82 5 gap

SPACER DETAIL

NTS

P\

1 set of 4 spacers (equally spaced around the
circumference of the coge) to be welded securely
to primary reinforcement ot intervals of 2500 max.
There must be at least 2 sets of stoinless steel
nibs per cage. Stainless steel nibs shall be placed
opproximalely in line and straddle the spiral bar.

[BIS No. 15898

G BRIDGE DESIGN CRMERIA: DESCN CODE: AS5100-2017 DESIGN LOADING: HLP240, T2 ROAD TRAIN DESIGN SPEED: 110km/h EARTHQUAKE DESIGN CATEGORY: BEDC-2 BARRER PERFORMANCE LEVEL: REGULAR BRIDGE. TYPE: STEEL I-GRRDER
F
Seces Drame Queensland
E 0 500 1000mm Checked - Government
D A 250' B Designed i
[ 1 nm No. 900 DIA CAST—IN-PLACE PILES
B CTL_CHGE Voriiod Job Nol
] 50 103mm Reference Points Ho. ENGINEERING CERTIFICATION (RPEQ) {Contraoct No.
A |lssued For Construction c Preceding Dist. to start From start to From end to Following Design Reviews (RPEQ) | ENG. AREA SIGNATORY FULL NAME No. DATE i No I
= = - RF i job (lom end of job Following RP RP STRUCTURAL Drawi L
Revisions, Descriptions Sgnatory: — RPEQ Full Name, Eng. Area and RPEQ No. or Dete Dimensions shown in miEmetres o B o) . ki = - =y
i - Full Home and Posilion Titk excapt where shown olherwise | I I I GEQTECHNICAL Series Number of
Leap FuEs | Through Choinage Trom Ma Dae. B g o
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Figure 4.2.5(c) - Example prestressed concrete pile layout and schedule drawing

Department of Transport and Main Roads MRE_Detail (08/19)

SOP 9

i

E 241225178
N 7409497.701

S0P A co-ordinates are the same in both MGA Z56 and PLANAR. All
other SOPs are in PLANAR only. Refer general note @ "Bridge Setout”
{Series No 1BRO4-NL-01 for additional infermation,

Q!

— |5

e |, 5

i SOP 10

&ia E 241205.053
g N 7409525.106

P

4 PIER 11
53°42'30"

4 PIER 12
53"42'30"

SOP 12
E 241164.804
N 7409579.915

[ [ MARLBOROUGH >

BHB433 | |
cp-mz-m# ©

ol © 1® 5ppep PP-P10-019 | @ s pigqg ~ T CP-P11-01@® = PPIZOS . o g
: o o it & 5 oo s | oo 5 5 § 2§ &
Y -P9.| - ] v} = o 8 ) = | . = .
] PP-P9-12 =~ 17 PP-P10-12 = P4 a | !
Z CONTROL LINE MC1A10 PP-P9-04 © [0 oo oo 3 PP-P10-040 [ O (o oo rs |7 JeP-p11-02 = CP-P12:02@ ' ®cppinge || g
z PPPO0S S pppoaa ) S PPPICUS®T popig1a | 2 | 3 e H
@ < MULARCOM g g’ | ® pppods G o s o | ® pp.p1015 §| 5 30 © cpprror, i @
« | PP-P3-07 @ [ @ oppoqe - PP-P10-07.© | © pp pin 16 e 8 g Q =
i ° 0 « ’ PP-P10-08© (@ o oo oo % SR 0 8
il i el T
PP-P10-03 © PP-P10-18 CP/P11-04 @ CP-P11-08
| « TIBHB432
" 1100 1100 1600
Q“
Off
%
.
PILE SETOUT PLAN
Scale A
PSC PILE SCHEDULE
. 3 Calculated Ultimate Pile Loads RT?U'I'Ed Headbars - Type 1 Headbars - Type 2 i "
; : 0 No. | Estimated | oy Length |Estimated Founding Material at = - . : . aste Mass of 1 ple| Dverdrive | Underdrive
Location File ID File Size Off Toe of Pile L (m)* Pile Toe Borehole Reference | Maximum Axial | Maximum Axial Maximum Geotechnical ——— B Lrgth | Dresiiear 5 Length {tonne) Allowance | Allowance
Ht“A" Compression | Tension Load Bending Axial Capacity i OF‘F. (m) il Off. ) {m)
Load {kNJ# (kN)# Moment (kiN.m) | Rd.ug (kN i} gl e m
1 1
Fier 8 PP-P3-01to PP-P3-12 | 550 Octagonal | 18 -12.3 16.4 Very Dense Gravel/XW Tuff BHB428 2200 MA 285 3385 28 4 10.8 28 4 12 11.1 2 3
Pier 10 PP-P10-01 to PP-P10-18 550 Octagonal 18 -15.8 18.4 Very Dense Gravel Seismic Survey SR2 1950 NA 285 3000 28 4 10.8 28 4 12 12.4 2 3
* "l"includes an allowance for stripping back of 1.2m and overdrive allowance.
# Denotes self weight of pile not included.
NOTES
1. For Notes and Legend, refer Series No 1BRO4-PI-01.
CAST-IN-PLACE PILE SCHEDULE CIP PILE SCHEDULE NOTES
et | ' . ’ . : . ) e . . 1. Pile socket lengths have taken into account
cation Pile ID Pile Diameter | Top of Pile Ht 'B'| Estimated Toe of Liner | Estimated Top of Socket | Estimated Toe of File Mlnlmum Design |Estimated Total Rock Borehile Refararce Anticipated Pile Socket Material the wet pile conditions, with the assumption
(mm}) {m AHD) Ht 'C' {m AHD) Ht 'E" (m AHD) Ht'A' (m AHD) Pile Length 'L' (m) |Socket Length 'D" (m) i
that dry pile may not be possible at all
I . locations.
_ CP-P11-01 to bkt e 2. Pile socket lengths have considered the
Pier 11 CP-P11-08 900 2.400 -15.400 -15.400 -18.100 20.500 2.700 BHB432 mlnllmum 15(50) = 0.50MPa (shaft), competency of socket materials near
minimum Is(50) = 1.56MPa (base). toe levels. The actual ground conditions,
CP-P12-01 to MW ar better rock (Tuff), with particularly the depth of acceptable
Pier 12 CP-P12-08 900 3.500 -12.700 -12.700 -15.000 18.500 2.300 BHB433 minirmurm I15{50) = 0.50MPa (shaft), sacket materials and rock guality within
minimum 15{50] = 1.50MPa (base). socket in terms of strength and
weathering shall be verified on site.
3. AtPier 12, the presence of an XW seam,
located centrally within the pile socket
{up to 450mm in thickness) has been
considered in the design. The
Geotechnical Assessor shall ensure that
there is sufficient competent rock
material in the vicinity of the pile toe.
BRIDGE DESIGN CRITERIA: AS(/MZS) 5100-2017  DESIGN LOADING: SM1600 & HLPA0D DESIGN SPEED: 110km/h EARTHQUAKE ZOME: BEDC-3 BARRIER PERFORMANCE LEVEL: Regular BRIDGE TYPE: RC Deck on Super-T Girders | BIS No. :
Associated Job Nos Survey Data Scales Drawin ! )‘ Qu EenSlaﬂd
Checked .
— Datum|  50PA —— PILING Government
Auxiliary Drg N Horiz. No.
= oy oo [ | s [ en Qu25. 8 75 10m CTL CHGE L3 SETOUT PLAN AND SCHEDULE - SHEET 3 ob No. |
& Hewght | _ Reference Points No. ENGINEERING CERTIFICATION [FPEQ) Contract No.
02 Origin | AP (DERNED} Proceeding RP D':‘F;’:a? t‘"": s?."b g :"I’::“"RP FollowingRe |DEvgn Reviews (PEQ | _ENG. AREA NAME SIGNATURE [ wo. | oaw : I
W | sl A Constrbetion. L s OF you (km 0 €na of jo © lallowing Drawing No.
ey qnstru:tmn S — — e Survey Dimensions shown in Millimetres structural | T z £
Revisions/Descriptions | Name or RFEQ No, Sgnature|  Date Books except where shown otherwise Geotechnical Series Number
CADFILES | Through Chainage from Na. Date: [BADrgs  af
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Figure 4.2.5(d) - Example prestressed concrete pile notes and lifting drawing

Department of Transport and Main Roads MRE_Detail [D&/19)

NOTES PILING NOTES PILE TESTING NOTES
1. For General Notes, refer Series No 1BRO4-NL-01, 18R04-NL-02 & 1BRO4-NL-03. 1.  Design pile loads specified on the drawing apply to the piles and pile layout as designed. 1 As per TMR geotechnical design standard - minimurn requirements, the minimum
2. Piles to be manufactured to MRTS73. Unless noted otherwise on the relevant bridge drawings, changes to the piles and pile number of piles to be HSDT tested shall be the greater of:
3. Installation of piles to be in accordance with MRTS6S layout, which significantly alter the behaviour of the pile individually or as a group, may alter a. 15% of piles in abutment/pier bent.
5 &5 toiball d N —— these pile loads or the behaviour of the whole structure and may not be acceptable. b. minimum one pile per abutment/pier.
" el N MOS0 foricoriSrats s ocis e castfcatlon g 2. Nochanges to the pile spacing/size/Type shall be made without approval of 2. Al dynamic testing shall conform to the requirement of MRTSGS.
. ¥ the Administrator. 3. itoring of pile driving shall be undertaki Il il MRT
r;?::r::r:le:rlaf\z:::to b 35 MP3 minius 3.  Ageotechnical reduction factor of 0.65 is applied for the ultimate geotechnical capacity. SciRoinggres e CRATE S Sl i e s
L nimum.
g 4.  Piles shall be driven to achieve the required resistance and minimum pile penetration
5. REINFORCEMENT AND STRAND SUPPCRT: (inclusive of underdrive allowance in the pile schedule) in accordance with MRTSES. PRE-BORING NOTES
* For Reinforcement Notes, refer Serfes No 18R04-NL-01. o , 5. Details of pile driving procedure including handling and pitching, the pile hammer, dynamic 1. During the initial stages of driving, do not bend or spring piles into position but
'tM"'It'PIf ?pat:lers Are plen;nltt:d tr:tbe “5&3 ar ,E?ch support Iocatmntm the following zanes testing, the pile cushion material and other equipment to be employed for this operation, shall effectively hold and guide the pile.
maintain n T i Iintorcin Ir ment. 3 P N 2 M
. ;on:s wiath he:;l?:r‘:'css:ers 1|:"él ::lns:all :;z us:: tﬂs;ai;:\ntf?n t:e correct strand pattern be submitted to the Administrator. This shall constitute the relevant hold points as per MRTS65. 2. Pre-boring depth to facilitate pitching shall be kept as minimum as possible, however,
1 headbar Formati -nz 5 Ypﬁn Spacer Type 1 shall be located at 4000 max:'n = 6. End of drive pile set has been assessed based on the results of a Wave Equation Analysis shall not exceed 3m to comply with MRTS6S. The slightly oversized pre-bare hele shall
:entr::to [aor; h:a dohar :a Eg :i;imimpz c:ﬂ Svpeeri = les ;:“ hi :se | u madel. The calculated set and associated net driving energies are presented in Section 2 of comply with the requirements of Clause 6 of MRTSGS.
 CoacarTvoe 1 are e ttefﬂ ;o bisbelitatc) m T "'Ep 2. Where su bstit.utic - annexure MRT565.1. It is noted that these energies are based on a theoretical analysis of the 3. Toensure that the pile is properly supported laterally and will develop skin resistance
rr:;de he\;pdbars sh:; beiedto the nckieof the T :; 7 ;:ers Sirard ard headbar behaviour of the piling equipment, pile and ground conditions. Accordingly, the values are to in the pre-bored hole, before driving, backfill any space remaining between the pile
hundI; 10 be tied to main helix at maximurm 900 c‘::'ltres F; icai be used as a guide for the driving of the Test Piles. and the sides of the pre-bored hole with a suitable granular material or grout, to the
« Zone where there are no head}JaFS' Spacers Type 2 shall Jl:::::sed-m maintain the correct 7. First pile of the pile group for each foundation shall be dynamically tested using High Strain satisfaction of the Administrator.
strand pattern formation during cas-ti:: Mini:ﬁtm 1 off Spacer Type 2 shall be used, Dynamic Testing (HSDT) aver the full length of the drive to determine driving stresses, impact 4. Record the diameter, use of any temporary support and Height (Ht) of the bottom of
located 4000 from the pile toe ’ energy and geotechnical capacity in addition to establish pile driving parameters far all pre-bored holes shall be kept as part of the pile driving record.
« Additional Spacers shall be placed at 4000 maximum centres. Instakatlon of the rest of the piles Inthe pllegroup. _
6. Strands shall be to MRTS73 and AS/NZ54672.1, and testing requirements to AS/NZ54672.2. 8 I piles encounter refy sal above design toe level, ansite engineer shall provide all records to the
7 wire ordinary-15.2 1830 Relax 2 pretensioning force at stressing = 196kN per strand. Adr\lﬂlvi_stralor for review. If requurled they shall be load tested to verify their capacity. For piles
Products and suppliers of prestressing strand must be a registered product and supplier in exhibiting larger set values at design toe levels; ) ) .
accordance with MRTS73. * Option 1 If feasible, they sha_ll be driven helf:w the esnmatefi Toundmg level until satisfactory ¢ Abutment A ¢ Pilecap 4 Abutment B
; Grey iron casting Grade HBW195 to AS1830. set value is reached and details shall be provided to the Administrator.
' A . * Option 2: Upon reaching the founding level, pile load testing with HSDT analysis shall be ), | i
8. Ste_elwom shall be fa bn_cat_ed to MRTS78. Bolts class 4.6 to AS1111.1. undertaken in consultation with the Administrator to verify the capacity. | I ) I
9. Stainless steel and fabrication to MRTS78A. 9. All piles shall have pile velocity, set and temporary compression measured during end of drive, |
10.  After lifting hoop is no longer required, cut-off flush with top of precast pile, apply three and as a minimum for the last 10 blows using the Piling Monitor, {#) | J\ | | ()—— {#) € | (#)
coats of approved surface tolerant epoxy compound to provide a minimum film thickness of 10. If the design pile penetration has been reached or exceeded, but set not yet attained, the |- i | . |
0-3mm dry or0.6mm wat. o - ) Contractor may request a restrike of the pile. In this case piling shall cease for at least 12 hours I ! Lo 11
11. The lifting arrangement shown on this drawing is suitable for lifting at casting yard and and the pile restruck using the nominated driving energy as detailed in Clause 3 of Annexure } 1 | '
stockpiling on site. Lifting hoops shall be a proprietary product installed and used in MRTS65.1 for a minimurm of a total of 15 blows. The set shall then be determined over the last
accordance with manufacturers specifications. The nominated lifting hoops have been sized 10 blows. If the required set is achieved, the pile shall be accepted. PR
assuming the use of protection pulleys. For all other lifting situations, including pitching, the = : . . . HAI
pile shall be designed to meet the project specific lifting arrangements and be RPEQ certified. 11. ReferitoTechnical Note=bridge Foundation Deslgn 1167108.DIVC1GECATHE-000COLAppendixE,
for details of interpreted geotechnical conditions and design basis. . ) i
12, Lifting of precast piles to be in accordance \'f-"t_h MRTS73. The minimum dynamic factor shall 12. Inaccordance with MRTSES, pile driving shall be planned to aveid heave of already driven piles. - Ee"gzs_r:e s;eto;: f:“ﬁ P';?Rgb; "’1";;:3:_% ? shown,
be 1.5. Minimum factor of safety (FOS) for lifting anchors and concrete pull out shall be 4.0. Piles that already been driven at the same abutment or pier shall be monitored befare and after Srgcials relarsenes Nd Eie LI
13. Transport and storage of piles shall be in accordance with MRTS65. driving to check for heave of piles. If the heave of any piles that have already been driven OCTAGONAL PSC PILE ORIENTATION DIAGRAM
14, Optional safety lug shall be cast into pile surface for choker chain to use during pile pitching. exceeds 5 mm, the piles shall be subject to a minimum 15 blow restrike with monitoring of pile NTS
Requirement, dimensions and location shall be confirmed subject to Pile Driving Contractor driving (PM} to confirm set and capacity has still been achieved.
risk assessment. Safety lug shall be ground flush with surface of the pile after pile pitching 13.  Abutment piles shall be installed after completion of all fill earthworks.
operations have been undertaken and completed. Apply 3 coats surface tolerant epoxy to & Liftin & Liftin
precast pile surface once safety lug has been remaved. & i
15, Optional pile headband may be used. Requirements and details shall be confirmed subject to
Pile Driving Contractor risk assessment. The minimum requirerments are as shown on the
Piling Details drawing.
16. During storage, piles shall be supported by a stability frame. For details of the stability frame Lifting anchors. Typ
refer MRSD 2021 and MRTS65. i
~ Optional cast-in Pile Pitching
Safety Lug. Refer Note 14
i Optional
. oo 1 headband.
Refer Note 15
0.17L
. 0.21L
I L
Pile Length L < 28m PSC PILE
LIFTING DIAGRAM
NTS
BRIDGE DESIGM CRITERIA: AS[/NZS) 5100-2017  DESIGN LOADING: SM1600 & HLPA0O DESIGM SPEED: 110km/h EARTHQUAKE ZONE: BEDC-2 BARRIER PERFORMAMNCE LEVEL: Regular BRIDGE TYPE: RC Deck on Super-T Girders Bls ND,
Associated Job Nos Survey Data Scales Drawn QI.IE EIISlﬂnd
Checked
= Datum S0P A Designed PILING G Dvernment
Auxiliary Drg Nos | Horiz, N
o4 uebaryrghlos [Hor. |y CTL CHGE L3 OCTAGONAL PSC PILE NOTES o No. |
03 Height i Reference Paints No. ENGINEERING CERTIFICATION (RPEQ) Contract No.
02 NI P E——— origin | AHDIERVED] ProceedingRP ot ol FOmeNd | FolowingRp [Desin Reviews (RPEQ) | ENG AREA NAME | SIGNATURE [ wo. | DaTe -
N ecleG o Londiriation Survey Dimensions shown in Millimetres e e B Structural - . - Prsave o,
Revisions/Descriptions | Name o RPEQ Mo, Sgnature|  Date Books MR102631 except where shown otherwise | | Geotechnical Series Number
[CmAEs | Through Chainage from Na. Date [BR Drgs__ of
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Volume 3: Structural Drafting Standards, Chapter 4 - Bridge drawings

Figure 4.2.5(e) - Example prestressed concrete pile details drawing

Department of Transport and Main Roads MRB_Detail (08/19)

P10 )/ P 1u #10 )
pile length 'L, refer PSC Pile Schedule | | NOTES
) — RW7.6 deformed R\lhf? B ';;fofm: d— ~ RW7.6 deformed 1. For General Notes, refer Series No
Note: wire at 45 pitch Wiz at.f3 phc wire at 45 pitch 1BRO4-NL-01 to 1BRO4-NL-03.
All helical reinforcement shall be 230| 295 350 Remainder length 120Q at 100 pitch for 32 dia headbars 500 500 : i
iced within its length either b - . ! 2.For Pile Setout and Schedule, refer Series No
sﬂ'ﬁf withinits !‘E‘ either by RW7.6 at 125 pitch 100 at 75 pitch for 28 dia headbars 1BRO4-PI-01 to 1BRO4-PI-08.
welding or mechanical means in
accordance with AS5100.5 C1 13.2.6, i b Headbar Type 2 length, refer PSC Pile Schedule cany 3.For Pile Notes, refer Series No 1BR04-P1-09.
i i i ; ! D 1200 Headbar Type 1 length refer PSC Pile Schedule 50 cover to helix and headbars
E;:: IJ:'PS:’;Eh:‘E Zii:;'::: tl::] :-:d P|A 10 ( s ( H-cm / F‘I 10 / ) y'p g‘t 125 RW6.75 deformed wire helix
O Rk g7 ple AN o) N = Indicative — — Spacer Type 1 at 4000 crs — Refer Lifting Diagram 25 cover to end grid e0 | 250 pitch and 80 ID x 450 fong
co_ ‘T‘ P AT CRREnIon: mm .[ o strand max Refer Pile Notes drawing y on Pile Notes drawing.
minimum. 2 i I headband
tional headban
e ; P J to pile shoe
Pile shoe refer detail E i u,f FERA AR EE g
H,,_ I I \ 4] T |
: _‘.(l -.r#“]llll'”“ Vo i H A Hig .”all I.Irr ”{J’ﬁ I - . A ,fT'ﬁ, f\ ,fr\ _J"\ ,tr'\ j’\ ;\ ;"\ J\
i il -."""anﬁ|ff%E -l r0g1o 3 AVAVATAY
i Ay
! i A 40x40 Chamfer 3 M24 x 450 long bolt class 4.6 (not
1 Optional cast-in Pile b, ong class 4.0 (no
L | Spacer Type 2 Headbar Type 2 J Headbar Type 1 — AJ SSUL \ alv] cast inta oile shoe. alternativel
- ~ N et at 4000 crs max  refer PSC Pile Schedule refer PSC Pile Schedule Pitching Safety Lug o T R S Pile shoe, grey fu:" ;(!0"!1:::;; gl e r:a': i
' 4-12MY toe bars shaped E"d:‘f SP'f":jm be 3'::"'0;&:0';\'{3 T Gl (! froncasting castinto pile shoe
e . ook around a strand an min o T+ J
P ] | MASS OF PILE = 0.64 tonnes/metre | extension inta core concrete X Headband RIS SR TAlL
_—JM g ) ' 75 min Scale C
(111
550 LONGITUDINAL SECTION #- Face to be marked as 'SETOUT FACE'|
161 228 161 Scale A DETAIL 17 Pile strands and headbars to be
Scale B ) 2
i fmoteit] A e ety . . P10 orientated as shown
typ typ typ After lifting hoop is ne longer required, —
" cut-off flush. Apply 3 coats surface
[4 12-15.2 dia strands _~— & Headbars 5 Headbars
tolerant epoxy to top of precast pile.
o on 410 PCD POXY [RROR OYpremast I Type 1 Type 1
b g%"":l_he“’" 4 Headbars 5 Headbars
vanes
RW7.6 deformed = Type 2 Type 2
2| w | e 4-N12MY toe bars wire helix ) Pile setout face Pile setout face
n . - Typ (¥} Typ (H)
= - 4-W8 round wire - 1-Philipp Group Lifting Hoop y =] y
Part No 442160 per lifting point, — 12-15.2 dia strands — 12-15.2 dia strands
N12MY toe bars or approved equivalent. on 410 PCD on 410 PCD
- Pile shoe Pile shoe baolt To be installed and lifted as per 100, 120
bolt heli def d b 1 ificati
Ll AL ostrFachirary spaciicati oy, 8 HEADBAR ARRANGEMENT 10 HEADBAR ARRANGEMENT
SECTION A \ SECTION B SECTION { 'C“. SECTION { DY SECTION { "E\-l
Scale B \ et/ Scale B L piin Scale B \, Scale B \ ma /S i Scale B /
N0 N i) WBELD, Nominal QD s End grid to be removed
Spacer Type 1 = 361 (32 dia headbars)
= 369 (28 dia headbars) ¥ .
130 Spacer Type 2 = 395 i
ot it . 550  outside (typical)
.~ Pitching safety lug shall . _
be cut off flush when — :10 circular g
g oop ]
no longer reguired. — . B
Apply 3 coats surface linadtiae . 100 [ & - z F
talerant epoxy to top of ‘\ typical c §_ I g2
precast pile. En, al E £
El & | c
S § § E g g | Strands g g
Cast-in pile pitching safety R10 grid placed T E Headbars = é
lug, 450 x 75 x 25 flat bar 25 from head of w8 ==
Grade 316 stainless steel, pile. X = weld Ty 1 1 ——— Top of PSC pile to be g
75 protruding from pile 1 1 3 1_.- g oy 5(3). 50 well scabbled prior to E
top surface. A F SHares on o casting into headstock
Spiral reinforcement — \— 12-15.2 dia strands Min 75 x 10 flat 410 PCD 5(3)° 50
RW?7.6 deformed wire on 410 PCD bar Grade 300 Match grade at
i i headstack/pile ca
= = SPACER TYPE 1 - For use with Headbars Pita: vt off haight 3 ! i
SECTION  /F ", SECTION (G OPTIONAL PILE HEADBAND  TYPICAL STRAND LAYOUT  SACER TYPE 2- For use without Headbars —1 — -
Scale B a0/ Scale B A P10 Scale B Scale B 1.5 turns of spiral shall [0
. be left exposed and Headstock/pile cap soffit
REINFORCEMENT AND STRAND SUPPORT  agjusted to sero pitch. Lol L
Scale C f
Excess lengths of strands and reinforcement
shall be cut on site where necessary
STRIPPING DETAIL
Scale B
BRIDGE DESIGN CRITERIA; AS(/NZS) 5100-2017  DESIGN LOADING: SM1600 & HLPADD DESIGN SPEED: 110km/h EARTHQUAKE ZONE: BEDC-3 BARRIER PERFORMANCE LEVEL: Regular BRIDGE TYPE: RC Deck on Super-T Girders IBlS No.
Associated Job Nos Survey Data Scales Drawn = } Q,lleenSlal'ld
0 200 400 600 800 mm Checked »
Datur S0P A Scale A e———— p—— PILING GDVEI’T‘II‘I‘IEI‘It
05 g
Auxiliary Drg Nos | Horiz. i Ne.
= omaiyonNos: [Ho | piun Necsien 0 100 200 300 400 CTL CHGE w;ﬂ OCTAGONAL PSC PILE DETAILS Job No.
03 r Reference Points
Height No ENGINEERING CERTIFICATION (RPEQ) Contract No.
0 o , Origin | MO 10ERVED) [y, o O S0 100 150 200 mn PraceedingRp D tostant Frcn s From end following P [Design Reviews (RPEQ] | ENG AREA | NAME SGNATURE [ o, | oA
&'| Tssued for Constriction 7 .- .- Su sfleb (m) Roimid of Jok 1o following F Structural Drawing No. |
- VY| MRi02631 | Dimensions shown in Millmetres
Revisions/Descriptions JNa-ne o+ RPEQ Mo, Signature|  Date Baoks except where shown otherwise Series Number
CADFILES | Through Chainage from Mo Date [BR Drgs  of
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Volume 3: Structural Drafting Standards, Chapter 4 - Bridge drawings

Figure 4.2.5(f) - Example driven tubular steel pile schedule drawing

Dapartreent of Transport and Main Roads MRE Detal {08211

DRIVEN TUBULAR STEEL PILE SCHEDULE

Estimated Pile | Estimated base - Estimates base . L Pile . 0 -
Locstion Reference borehole | toe height 'A' |of plug height 'B' Pre-bore height of shaft height Overdrive Underdrive D Size No. Off Reinforcement P! le C?T’.-o" G\.-er?lt. pile Tranlsnlmn As mn.structed
{Ht) iy allowance{m) | allowance{m] height 'E'{Ht) | length 'L"{m) & | length 'Lt'{m) # | toe height (Ht)
{Ht) {Ht} C' {Ht) Type
Al:43.11
Abutment A BH2 -30.60 -10.10 -8.60 Al-3 1200 dia. 3 Type 2 8.400 A2:4323
A3 4335
Pier 1 BH51 -39.70 -13.65 -12.15 P1-1to1-4 1200 dia. 4 Type 2 4.850 44.55
Pier 2 BH4 and BH4A -3750 -1365 -12.15 P2-1to 2-5 1200 dia. 5 Type 2 4850 4235
Deflection Wall - Pier 2 BH4 and BH4A -35.2 -18.20 -16.70 DW2-1to2-4 1350 dia. 4 N/A 4.300 39.50
Pier 3 BH5 and BH5A -30.20 -13.65 -12.15 P3-1to3-5 1200 dia. 5 Type 2 4.850 35.05
Deflection Wall - Pier 3 BH5 and BHSA -35.2 -18.20 -16.70 DW3-1t03-4 1350 dia. 4 NfA 4.300 39.50
B1:50.39
Abutment B BH52 -37.70 -5.90 -4.40 B1-3 1200 dia. 3 Type 1 8.450 B2:50.54
B3: 5069
PILE DESIGN LOADS
Serviceability pile loads {S) Ultimate pile loads (5*)
isatan Longitudinal Shear | Transverse Shear | Transverse Bending |Longitudinal Bending Longitudinal Shear | Transverse Shear | Transverse Bending |Longitudinal Bending
Compression {kN) Tension {kN] {xN) {kN) {kNm) {kNm] Compression {kN) Tension {kN) {xN) {kN) {kNm) {kNm}
Fx Fy M My Fx Fy Mx My
Abutment A 4050 1] a0 30 110 210 5550 1] 140 430 2960 520
Pier 1 5250 1] 50 10 110 390 7150 1] 860 130 190 2743
Pier 2 4950 a 40 G0 290 220 6650 1] 70 610 1890 70
Deflection Wall - Pier 2 1400 1] 1] 1] 1] [1] 6750 2900 1280 -710 -4660 2540
Pier 3 5060 a n 50 280 40 6650 1] a0 470 1780 440
Deflection Wall - Pier 3 1400 a 1] a 1] [1] 6750 2900 1280 710 -4660 2540
Abutment B 4160 L] 390 150 340 450 5500 0 650 1660 3980 520

NOTES

1. For NOTES, refer to Drg Ne PI-031003.

2. The tabulated serviceability and ultimate
design actions are the maximum values at the
top of the pile, the values are not necessarily
coincident. Note pile self weight {steel tube or
concrete shaft) is not included.

3. For DTS pile details and manufacture notes,
refer Drg No PI-031005 to PI-031007.

IBIS No.
IDI'SGNCIHTEH.IA. DESIGN CODE: A% 51003017 DESIGN LOADING: SM1600 ANDHLPA0D  DESIGM SPEED: 50 im'h EARTHOUAKE DESIGMN CATEGORY: BEDC-3  RARRIER FERFORMANCE LEVEL: MEQILM STRUCTURE TYPE: RCDECK ON P3C DECKUNT
Scales Drawn
Chicked
03 Designed PILE SCHEDULE
o2 Mo,
CTL CHGE o
oL Reference Points Mo, Contract No.
Precading Dist. ta start From start 1o From endta Following BP [Design Reviews (RPEC) -
F——— ‘ Signatcry. - RPECLFUNl Hame, Eng. Area and | e | Dimensians shown in Wilimetres RP o1 job (km} end ot job Following RP = Drawing No. l ]
£ RPECQ No. of - Full Name and Pasition Title exzept where shawn athenwise | Sefies Number of
CAD FILES | Theough Chasnage from rea. Dae | Pl Drgs
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Volume 3: Structural Drafting Standards, Chapter 4 - Bridge drawings

Figure 4.2.5(g) - Example driven tubular steel pile details drawing

Department of Transpert and Main Roads MRB_Detail (08/21)

£ Headstock/pilecap
£ pie Treat top surface and top £ Pil 1350 1D x 20 mm thick _ _
% ‘ /I AN 500f pile as construction o Steel tube, typ Primary reinfercement ——=
PAONI0N, L ol o
joint, refer to MRTS 70 o s [
g2 i hv4 g ! 2-16Q spiral 20typ s
E Pile to extend 50 = [
: : 2 Ao
Pile cut off height (Ht) 'E' /| ! ) I Into hesidstock Pilecutoff & 25: H ot o i — 24 sets of 2-28A, orientate ’Q\f\ Spacers ta be co-packers
{refer note 2) j = = neight (HY) ' {staggered) bars before casting the N\ _ A heavy duty pile cage
Soffit of headstock : |8 1 2 pile to assist easy = Outside face wheels HDB5/20 CBN
and top of tube / = g 8 8| placement of headstock £ B of liner {Heavy Duty)
p —/ ! gt g S|E I reinforcement EES \ P
Provide 2 horizontal turns ] 8" PR X E‘-—ﬁ_—<ﬁefer note 5
to helix at top pile — I 7 OJ pacer, refer i _& i
) e | - I Steel sleeve
Steel tube Grade 250 to - | ~ 2l a
AS/NZS 3678 ! m= LINER SPLICE DETAIL
Refer pile longitudinal - i el
er pile longr ina L _|I
reinforcement detail I ': 2 1 set of 4 spacers {egually spaced around the
I - g‘ £ Pile circumference of the cage) secured to spiral at
P = L intervals of 4000 max on welded cages and 2500
s | “\-‘_u__,/‘j — Steel tube max on unwelded cages. There must be at least 2
- Bars shown are to s of epacere percage.
) ; 20 x 20 Shear
16Q spiral . 2
<. |1 »\: represent alternate bars i 20 . T w2 transfer key SPACER DETAIL
| e
Scale D
. £ pile
I =
i studi ! = Shear transfer ~ 24 sets of 2-284, Steel tube
Refer pile longitudinal |, g & ring, refer detail
reinforcement detail || ) a ﬁ 2 1 :
I o | & ) —
- I ] 2| g Sla 6
o g e T B P 5|2 [
-] — I T p\._/
2 —=—T| & g S ! SECTION /"B SHEAR TRANSFER RING DETAIL
2 x e At T : ] 7 Scale A #-031005 |
[ N~ e S : : _§ e wales
= ===
= I
i k“H.._d_.-""<‘“--_._d_..?'> E % i
= =l £ £ Pie
5 = : ] e 2l 5 =
i Proulr!e 2 horizontal turns . <. 2l 5 -——f~+—— 284 {staggered) B Steel tube
= to helix at bottom of =—1__J1 ! &l 2 Steel tube L
= reinforced concrete shaft iy = il | e s
H H J 8 | 3 w . /Refe ote 5
s} Estimated base of reinforced "‘ S SR
concrete shaft height {Ht) 'C' I £ Pile —— N
{refer note 2) i
) i N\ 3 \\ Outside face of DETAIL [ : \
g 2 a R Steel driving shoe Scale D PLO31005
i _(Y §& = . N e
FHONIO0 wones D 2‘_.: = Mass concrete plug
7 ]
o - . >l -
Estimated base of plug height e 2= SECTION /€ DETAIL /1
{Ht) 'B' {refer note 2) 5l & - | Scale A M-031005 Scale C  P-031005
2 ~— ~——
(oY =
o £ Pile
B4 T B NOTES
- NUIES
c LS = 1. For NOTES, refer to Drg No GN-011002 and GN-011003.
£ . 5 ;
i == | st ST s ot el
3 284 LV {staggered) eights, pile eights, overall pile length, refer
E 0 TUBULAR STEEL PILE SCHEDULE on Drg No PI-031005.
> o z : :
& A 1 . . o Increase {Lt) as shown if overdrive allowance is used.
Steel driving shoe Q/Jf\{//&?/j/\{}/\\\//q % Pile 3. Pile reinforcement to be orientated before casting the pile
J/'\y‘\ﬁ"’ % NN 2|E . to assist easy placement of pilecap/headstock
Grade 25010 AS/NZS 3678, —=11 \{4\\\///\ \//%\///%/\2 8¢g Estimated inf )
DN S NN base of shaft L. o
i ; 7 *\/jiik////}\% /r/\f G height {Ht) 4. Pile construction and verification to conform with
Estimated pile toe height P 2 D require ments of MRTS64 Driven Tubular Stee! Piles {with
{Ht) 'A’ {refer note 2) | i Mass concrete plug reinforced concrete pile shaft).
1390 dia RTS64 i i
: e Note: Reinforcement bars can not exceed 12 min length SECTION DETAIL % “eﬁy_ tenanne e, M 1o steei tube spiice welding
5 T ~— Scale A -031005 Scale C  PI-031005 requirements.
D —— ™™ DRIVEN TUBULAR STEEL PILE ELEVATION DRIVEN TUBULAR STEEL PILE REINFORCEMENT S
Scale A Scale B IBlS No.
DESIGH CRITERIA: DESIGN CODE: 45 5100:7017 DESIGN LOADING : SM1500 ANDHIPADD  DESIGNSPEED: 0 km/h EARTHOUAKE DESIGN CATEGORY: 8003 BARRIER PERFORMANCE LEVEL: MEDILM  STRUCTURE TYPE: RCDECK 0N PSC DECKUNT .
Seaks Drzn_ =) Queensland|
Checked Wi
o A i == DRIVEN TUBULAR STEEL PILE il Government
= 0 1000  2000mm CTL CHGE —— 1350 DIA. DETAILS 1ab No. |
n 0 250  500mm Reference Points AN S— Contract No.
C Pregeding Dist. 1o start From star to From end 1o Follawring RP sign Reviews -
- — ; Drawing No. I
Tignatory. - RPECLFull Name, Eng, Area and Dimensians shown i MAllimemres RP of jobs (km} end of job Fallowing RP
Revitiong Descripllone | RPEQ No. o - Full Name and Position Title | Rate except where shawn atherwise Seris Humber of
CAD FILES | Through Chainags froe Mo Die
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Volume 3: Structural Drafting Standards, Chapter 4 - Bridge drawings

Figure 4.2.5(h) - Example concrete drawing for pier on spread footing

Pier / Column
3100

——— e

* 480 x 380 x 129 Lominoted Elostomeric

Bearing to AS 5100.4 (Parl Ne 070908R)

13620
Bearing size may chonge if required,
1180 5870 7750 refer beoring notes on Drawing No 586298.
1912 1912 1364 548 1912 1912 1912
/ Curtain wall
oA Pedestol gnoge  Footing~] INCREASING CHAINAGE
i
5 =T i !
© Chomfdr
@ Pedestal |
i E (515 min height I
5 o =3 |
a. s %[ r | T T | I[ I
G g ~ Ht ;pken o B | i Ht taken to
2 this point 1| i : | thls point
1 : I | - :
= | l G“ Scu!e B
|- 1
- " g |' 150 dio half PVC
% x 50— e | drainoge pipe
Chomfer BRIDGE CONTROL 6B el | ge pip
1912 1912 | 1844 1912 1912 1912 |
|
7050 6570 1180
: | 5
13620 i T
N I— L - §
LN Vi PLAN Ht 72,025 ' | '
1 A HL 72.079 . 8
l | |—srioe covror K5 : 1050 1000 1050 l
| . M
H P11 I |
HE P14 —+ Ht ‘P13 "y — i 3000
| : Ht P12 Pedestal HL P10 Ht ‘P9’ Hi ‘P8’ : |
HE'PT — | P Tt . 1 : -
| t PG Ht ‘PS5 Ht P4 | Ht 'P3’ P2 L PY" ! i | Scole B
Ht 70.107 — | ! . N W 60021 hL I
II ;: | P! I | | ‘ ‘ '|I E l & '--1/ ||t 69.785 ] e | les
L {- i | | 1 I I I I I
1 | 1 1 | L | H I | :
Ht 69.088 | Ht 70.081 U 221% siope 1l I T { Sk =—=£4 100 dio PVC | 10
Ht 68.597 — 1 | :IH—Hl P conduit drain |
| e ' ;
HE 69.114 Ht 'PCB Ht 'PC5 ‘e’ - I : i
/i Vi f_r“ PCA J.f_H’- PC3 J|.r—Ht PC2 rHt PC1 ( HL 68.305 Footing % Circular drip
i U__ Ht 68.788 = BVC roove
Ht_68.605 | i / J / ! condut A
g" ' | ’| : H Ht 68.297 N
Headstock @_ J — | Pier ) ‘ =
J‘ | J‘ columns ; —————————————————————————————————— i
TABLE OF HEIGHTS — PEDESTALS N ok k TABLE OF HEIGHTS ~ TOP OF COLUMNS CTION e
! ] Scale B
No f ) | 4900 il 5600 ’ Lo BBH; e Al
Ht P1° 70.356 ' ] HtPCT 349
7. 375 1
H P2 (70398 ¢ = 00 1| 3150 | g 2 = HPCZ 66.388 NOTES
it | |_600_| ot
Ht lF‘SI { 70440 § i ....... o o e I -+ 3 o Ht ‘PCSI £8.431 1. CONCRETE fo be manufoctured in occordance with MRTS70 concrete.
Ht P4 p 70.482 ) | I | Ht .PC#. £8.471 Concrete S40/20 except as follows:
Ht ‘PS5 p 70.525 ) 5501' Ht "PCS 68.514 Bearing Pedestals S50/10
Ht 'PE { 70.567 ) o= Footing Ht 'PCE’ 68.554 Blinding concrete N20,/20
Ht 'P7’ { 70.609 { Exposure clossification B2
H P B ] b Ht 62.600 Al exposed edges to have 19 x 19 chamfers unless shown otherwise.
PGS {70420 3 - 2. Reinforcing steel to be monufoctured in accordance with AS/NZS 4671 and MRTS71 reinforcing steel.
HOPIO {70.463 ) (Locking towards increasing chainage) i STEEL REINFORCEMENT to be read in conjunction with Stondard Drowings 1043 and 1044.
P10’ 3 50 thick nom Minimum cover to reinforcing steel to be 45 in beoring pedestols, B5 in footing ond 55 elsewhere unless
Ht P11 b 70505 ) ELEVATION Blinding concrete shown otherwise. Reinforcement to be hot dip golvanised to AS/NZS 4680 where shown.
Ht 'P12° | 70547 3. Threaded bor Closs 8.8, nuts Closs 8 ond woshers for Class 8.8 threaded bar to AS/NZS 1252.
H P13 f 70.590 { PIER | DESIGN FOUNDATION BEARING PRESSURE = 700 kPa All threoded bors ond nuls to be hot dip golvonised to AS 1214,
HP14 (70632 § Seale A 4. TACK WELDING for location purposes to AS/NZS 1554.3 Clouses 3.3.1 ond 3.3.2. Welding consumables
to be E4916, E4918 or WSOX,
{BRIOGE DESIGN CRTERW: DESIGN CODE: AS 5100:2004  DESIGN LOADING: SM1600 ond HLPAOD  DESGN SPEED: 110 km/h EARTHOUAKE ZONE: BEDC-2 BARRIER PERFORMANCE LEVEL: Medium BRIDGE TYPE: RC Deck on PSC Girders | BIS No. @m1“dﬁmmnt
hssocicted Job Mos| g jov ey > Scales E’:::ed ©The Stote of Queensiond _(Deportment of
DATA | GO o 9, oo 2000mm sk BT o e e
i Nos [ Horiz. No. -
: el 5 CTL CHGE | e PIER — SHEET 1 —
c Height R ST ok A 100 Reference Points No. ENGINEERING CERTICATION (RPEQ) For scheme | Canbroct. No.
B | Fevised Controct Number Origin Preceding  Dst. lo stort  From storl o From end o Following  |Design Reviews (RPEQ) ENG. AREA NAME SIGNATURE NO. | DATE_| opproval
. Grignal Tosua A3 Tt /P of job (km) end of job Following RP RP STRUCTURAL s o Drawing No. |
Revigions, Descriptions Certification | Dote |Microfiled Books Temensions shown n milimelies where shown olieres | | | | ?"3 Ko, of )|Series Number of
TS| ough_Chomoge Trom ™ Tote. WRB,_Detail_Con (02/11)]BK Drgs _of
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Volume 3: Structural Drafting Standards, Chapter 4 - Bridge drawings

4.3 Piers and abutments

4.3.1 General

The substructure at each end of a bridge is called the abutment, with the first abutment
along the gazettal as ABUTMENT A and the other abutment as ABUTMENT B.

For a bridge with multiple spans, the intermediate substructures are called piers. For a
2-span bridge, the pier is shown as PIER. For bridges with spans of 3 or more, each pier is
identified by a number, for example PIER 1, PIER 2 and so on, starting from Abutment A.

For a bridge that either diverges into 2 structures or merges into one, the elements may
be referred to as Pier 3-1 and Pier 3-2, Abutment B-1 and Abutment B-2 and so on.

Abutment and piers are headstocks that support the bridge superstructure and may have
bearing pedestals and bearings for bridge articulation. Girder and winged plank bridges
will also have restraint blocks on the headstocks that work with cross-girders between
these beams.

Abutments have:

« a ballast wall to retain the embankment and pavement materials, and to support
the relieving slab, and

e wing walls to retain the embankment, provide anchorage for the bridge barrier and
with cast-in conduits that traverse the bridge via concrete barrier or kerb.

Features common to both abutments and piers are:

« bearing shelf where the beams (girders, winged planks, or deck units) of the
superstructure sit on bearings or mortar and are restrained or anchored

« bearing pedestals set out along the bearing shelf, one for each beam, where
required

« restraint blocks, where and as required, between the girders or winged planks

« formed holes set out along the bearing shelf, one for each deck unit, for the holding
down bolt connecting the deck unit to the headstock, where required

e recesses, to accommodate a bearing set out into the bearing shelf and between the
formed holes, where and as required

« jacking shelf, where required, and

o sidewalls, used to provide a separation from the embankment and the
superstructure and joints at abutments, and, if required at piers, to hide the bearing
shelf and to improve aesthetics.
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Joint articulation for deck unit bridges is planned to be detailed on a new Standard
Drawing. This new Standard Drawing is being developed from Section 13.4 and
Figure 13.4-1 to Figure 13.4-7 in the former Chapter 13 of the previous version of this
volume and aligns with the DCBoS and Technical Specifications.

Examples of girder bridge abutments and piers are shown in the following Figure 4.3.1(a)
and Figure 4.3.1(b).

Headstocks can be complex and have many elements of various shapes and angles, so

depicting them in additional perspective or 3D views is useful for showing the features
clearly.

Figure 4.3.1(a) - Example of girder bridge abutment drawn in perspective view
Wingwall WW1

Restraint block. Typ — \\
Elastomeric bearing. Typ — b
S

Wingwall WW2 Ballast wall Side wall

Headstock

550 octagonal PSC
driven piles.

Concrete pedestal. Typ

(Conduits not shown for clarity)

ABUTMENT A - PERSPECTIVE VIEW

NTS
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Figure 4.3.1(b) - Example of a girder bridge pier drawn in perspective view

Elastomeric bearing. Typ

Restraint block. Typ

— Concrete pedestal. Typ

Headstock

Pier columns

Pile cap

550 octagonal PSC driven piles

PIER 1 - PERSPECTIVE VIEW
NTS

4.4 Headstock layout

All headstocks are set out from a nominated set out point (SOP), being the intersection
between the bridge control and the headstock centreline at the road surface height.

The abutment headstock centreline is usually the centreline of the piles, formed holes, and
bearings.

Formed holes and bearings on the bearing shelf are usually set out parallel to the
headstock centreline, while the abutment wing walls are set out in relation to the bridge
control.

For superelevated bridges, the headstock is offset to maintain the correct position of the
superstructure. The offset is applied along the headstock / formed hole / bearing
centrelines.

Refer to Chapter 3 of this volume for complex bridge set-out guidance.
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Enough dimensions shall be supplied, such that a drawing may be readily understood,
without the requirement of further calculation. Each feature shall be easily established by

a longitudinal and transverse dimension parallel and normal to the abutment centreline,

and not solely by an offset dimension and a dimension along a bearing or by coordinates

alone.

Figure 4.4(a) - Example of abutment plan and elevation views
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Figure 4.4(b) - Example of girder bridge abutment in section showing bearing pedestal

‘II. Abutment A
¢ Piles/Bearings

1600
900 : 700
— — -
350 1250
-
40 dia x 100 deep : .
polystyrene foam core \
blockout required around Elastomeric bearing
relieving slab starter bars
| Concrete bearing pedestal
50 dia formed drain along ] / /[ safety harness attachment
length of headstock / f // |
| / =1
o / 4 | &|
= crlf T | R,
Ay ; ~
| _ | :
| A |
| ¥
- | 8
= % gl -
5 = |
i |
1 1 - ~pbo | I |
l TR PRI | 11 s : 1
Top of pile to extend 50 into . | | ) o
Abutment headstock and be Pile = 1Y 50 thick blinding concrete to
treated as a construction joint e ‘"fde“'de of headstock and
to MRTS70. Slope top of pile to o wingwalls
match headstock crossfall (3%) SECTION { A
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Figure 4.4(c) - Example of deck unit with reinforced concrete deck bridge abutment in
section with bearing

¢ ABUTMENT
|

300 275 275! 450 400

‘ Elastomeric bearing and
recess. Refer typical
detail this drawing.
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S }- eyebolts for safety harness
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1450

No BROZ-AB-01 & BROZ-AB-02
for cast-in anchor setout.

50
..
I %
92
1 e
I
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&

Top of pile to extend into — 1700
Abutment headstock and |
be treated as a i
construction joint to ‘

|

MRTS70. Slope top of pile ~J
to match headstock R SR
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4.5 Bearings and provision for bridge jacking

As per the DCBoS, the required bearing functionality shall be determined based on the
bridge articulation design. All drawings and details shall be in accordance with Section 4.8
of DCBoS and MRTS81 Bridge bearings.

Girder bridges always sit on bearings rather than cement mortar seating. Therefore,
provision for jacking shall be made for all girder bridges.

Abutments and piers of a deck unit bridge shall incorporate provisions for future jacking
wherever bearing replacement is deemed necessary during the design life of the structure
by the design engineer.

Jacking shelves shall have appropriate details for the intended jack size and location and
minimum dimensions from concrete edges.

Similarly, the bearing shall sit at least 175 mm from the edge of the bearing shelf on a
square bridge. On a skewed bridge, this distance may be reduced because only
one corner of the bearing is not within tolerance.
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Elastomeric bearings shall be used in the following instances:
o bridges with an insitu reinforced concrete deck
e where expansion joints are required, and
« bridges with transversely stressed deck units 21 m long or greater.

Drawings are to show the number off, dimensions, part numbers, positions, and
orientations of all bearings.

For further details, refer to the following Figure 4.5 and Section 4.16 of this chapter.

Figure 4.5 - Example of deck unit jacking shelf for abutment and pier

£ Abutment and piles $ Pier and piles
|
ZZ. DWS i 5y
+ Relieving 5 RC deck + + ZRWE 1
sleb "} = ,‘;ﬁ_, "'
Height of shelf Deck unit |l
to dsf;t jocking - & Jack with packer plates T
S ey above and below
installation I
: ——a : —
3 o
175 min
! Bearing |
Jacking within
shelf recess
I

D N

SECTION - PIER

SECTION — ABUTMENT

4.6 Abutment headstock profiles

The end slope of abutment headstocks shall be perpendicular to the top face of the kerb

or wing wall (refer to Figure 4.6).

For bridges with cast-insitu kerbs:

« where the bridge has a crossfall or superelevation up to and including 3%, the top

face of the kerbs and abutment wing walls shall remain level (Type 1 or Type 2), and

« for superelevation greater than 3%, the top face of the wing walls shall follow the

superelevation (Type 3).
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For bridges with concrete traffic barriers:
o regardless of crossfall or superelevation, the barriers shall remain vertical, and the

top face shall be level (Type 4), and

« for bridges with cast-insitu kerbs: the top face of the kerbs and abutment wing walls
are level on bridges with a crossfall or superelevation up to and including
3% (Type 1 or Type 2).
For bridges with a superelevation greater than 3%, the top face of the wing walls follows
the superelevation (Type 3).
For bridges with concrete traffic barriers: The barriers shall be installed vertically, and
their top surface shall remain level (Type 4) irrespective of the crossfall or superelevation
of the deck.

Figure 4.6 - Abutment headstock elevation options

I l

Type 1

Level

L]

Type 2

up to 3% superelevation

e —

over 3% SUperelevation

j\\r

Type 4

With concrete troffie barriers
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4.6.1 Abutment headstock heights

Heights shall be shown to specific points on the horizontal faces of an abutment to clearly
define the headstock. These points vary depending on the geometric conditions such as
grade, superelevation, skew, and so on.

Abutments within a vertical curve require special consideration in determining Heights,
while at the same time ensuring that the DWS thickness is not reduced below the
minimum allowed either at the ends or at the centre of the span.

Figure 4.6.1 defines the points, the respective conditions at each point, and indicates
where heights are required to be shown, noting the following:

« The soffit of all headstocks shall be horizontal through Section X-X and set to the
resultant crossfall.

« The soffit of wing walls shall be coplanar with the soffit of the headstock.

« Conditions 1, 4 and 7 require heights to be shown on one side of the abutment only.
For all other conditions, heights shall be shown on both sides of each abutment.

« Conditions 4 to 6 require a height at a point marked thus ‘#’ on the bearing shelf,
when that bearing shelf is to be sloped due to grade (refer to Figure 4.11 for deck
unit bridges for further details), and

« A headstock for a girder bridge with a jacking shelf only requires height(s) at the
point marked ‘#’ when the bridge is skewed.
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Figure 4.6.1 - Abutment heights notation
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4.6.2 Abutment headstock drainage

The embankment behind an abutment headstock generally requires drainage to prevent
hydrostatic pressure being applied to the abutment. The usual drainage system is a sheet
filter placed above a strip filter placed behind the headstock and wing walls. Drainage
pipes are then connected to strip drains through proprietary connections and drained
through the embankment, at the end of the wing walls, either side of the headstock. In
some circumstances, such as blade walls, weepholes may also be required.

For an example of the details required on the abutment drawings, refer to Figure 4.6.2.
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Figure 4.6.2 - Example abutment headstock drainage

%"“-—Dminage pipe, discharge

through embankment

Strip filter joined to

drainage pipe through

a proprietary connection
Sheet/Strip filter
drainage system

————————— T ————————— —— —— —— e — — — — — — — — —— ]

PLAN ABUTMENT HEADSTOCK

Note: Headstocks may include a bearing shelf drain at the front of the ballast wall and weepholes through
the sidewalls; this example does not include those details.

4.6.3 Abutment wing walls

There are a number of interfaces at bridge ends that need careful detailing and
consideration to identify and avoid possible clashes. This includes, but is not limited to, the
interaction and fitment of, where used, anchorages for post and rail traffic barrier,
approach and departure guardrail systems, drainage system, signage infrastructure,
intelligent transport systems infrastructure, conduits, and cable joining pits.

Examples of these interfaces at bridge ends are provided in the following figures:

« Figure 4.6.3(c) Wing wall recess for anchorage at end post of post and rail traffic
barrier

o Figure 4.6.3 (d) Thrie beam guardrail connecting to bridge concrete traffic barrier,
and

o Figure 4.6.3(e) Thrie beam guardrail connecting to bridge steel traffic barrier.
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Points to consider when designing the length of a wing wall include:

o Conduits on bridges are allowed a maximum elbow bend of 22.5° so that the
services can be easily pulled through the conduit.

« Conduits shall exit the back of the wing wall 600 mm minimum below ground. This
distance may be reduced to 300 mm if the conduits are covered with a concrete
protective strip.

« Rear face of wing walls to be behind the sloped faces transitioning to the abutment
protection, and

o The wing is to be at least the minimum length required for the barrier systems to
reach full height before the abutment centreline.

The following figure shows the standard dimensioning method of the wing walls of a
skewed deck unit bridge, and the diagram for calculating non-standard wing wall lengths
for a skewed girder bridge.

Figure 4.6.3(a) - Example of wing wall dimensioning

. 1813

\-— BRIDGE

\\ C L

\
¢ Abutment - —] — XR_ ___________ \.\ ____________ <1 1

1374 5

PLAN  ABUTMENT  HEADSTOCK

s

2379
2664
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Figure 4.6.3(b) - Diagram for calculating non-standard wing wall lengths - girder bridge
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Figure 4.6.3(c) - Wing wall recess for anchorage at end post of post and rail traffic barrier
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Figure 4.6.3(d) - Conduit treatment and guardrail connection for post and rail traffic
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Figure 4.6.3(e) - Conduit treatment and guardrail connection for concrete traffic barrier
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4.6.4 Wing wall with concrete traffic barrier connection to extruded barrier

Bridges with concrete traffic barriers may connect to a concrete extruded barrier rather
than a guardrail. In this case, the concrete traffic barrier profile shall continue across the
wing wall length, with an appropriate construction joint, and have dowel bars protruding
for the median barrier to connect to.

Dowelled joints are not to be used at abutment barriers or pier barrier joints where they
can interfere with future jacking operations.

Refer to SD1468 Single Slope Concrete Barrier - Extruded Median Barrier - Barrier, Reinforcing
and Expansion jJoint Details (Sheet 1 of 2 and Sheet 2 of 2) for guidance and the following
Figure 4.6.4.
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Figure 4.6.4 - Example of wing wall connection to extruded barrier
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4.6.5 Wing wall concrete traffic barrier connection to guardrail
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Bridges with concrete traffic barriers can connect to an approved propriety steel guardrail
system. The department’s steel guardrail and connection Standard Drawings have been
withdrawn and instead the designer selects an appropriate barrier system from the
department's Approved Products List. Proprietary barriers and public domain barriers are
permitted in accordance with Road Planning and Design Manual 2™ Edition (RPDM) and
MRTS14 Road Furniture, including anchors cast-into the concrete barrier terminal at each

wing wall for connecting the steel guardrail.

The height of the concrete barrier terminal shall transition no steeper than 1 on 10 to
match in with the top of the connecting steel guardrail (refer to SD1468 Single Slope
Concrete Barrier - Extruded Median Barrier - Barrier, Reinforcing and Expansion joint
Details (Sheet 1 of 2 and Sheet 2 of 2) and SD1486 Single Slope Concrete Barrier - Concrete
Terminal for Barrier with Thrie Beam Guardrail Connection (Drawing 1 of 2 and Drawing 2 of 2)

for guidance).
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Figure 4.6.5 - Example wing wall connection to steel guardrail

Wingwall with concrete terminal profile
for connection to steel guardrail

Bridge
traffic barrier

10
i ' !
rﬂt":__‘__—:__}a_ __— Approved cast—in Recess,
Pa*=4"+F"” anchor assembly, dImBI'I.SiDI"IS
| =l indicative only L fto suit
| i@r-—f” = guardrail —, f
[l = |
e [
~— n f
o~ Finished rood surface |
s ¥ 7 v o B I I A
~— Transition,
vertical foce [
\ P |
PART ELEVATION SECTION

4.7 Pier headstock profiles

Where there is no sidewall to piers for a deck unit bridge:

« the bearing shelf shall extend minimum 100 mm from edge of the outer deck unit,

and

o the side of the headstock shall be parallel with the deck units on overpass bridges
or on creek bridges where this dimension exceeds 800 mm.

4.7.1 End slope of pier headstocks

Resultant superelevation is the slope of the headstock after superelevation, vertical grade,

and skew are accounted for (refer to Figure 4.7.1).

Pier headstocks with a resultant superelevation up to and including 3% have vertical ends.

Pier headstocks with a superelevation greater than 3% have ends sloped perpendicular to

the top of headstock.
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Figure 4.7.1 - End slope of pier headstocks

Pier headstocks with resultant superelevation up to and including 3%

Pier headstocks with resultant superelevation greater than 37%

4.7.2 Pier headstock heights

Heights shall be shown at specific points on the horizontal faces of each pier to clearly
define the headstock. These points can vary depending on the geometric conditions such
as grade, superelevation, skew and so on.

Piers within the limits of a vertical curve require special consideration in determining
Heights, while at the same time ensuring that the DWS thickness is not reduced below the
minimum allowed either at the ends or at the centre of the span.

Figure 4.7.2 defines these points for a simple rectangular headstock, the respective
conditions at each point, and indicates where heights are required to be shown.
Headstocks that are not rectangular in the plan view or have a step down for deeper
beams on one side require separate consideration.

Note the following:

« the soffit of all headstocks shall be horizontal through Section X-X, and set to the
resultant crossfall

« conditions 1, 3 and 5 require heights to be shown on one side of the pier only

« conditions 3, 4, 7 and 8 will require a height at a point marked thus ‘#' when the
bearing shelf needs to be sloped due to grade (refer to Figure 4.11 for deck unit
bridges for further details)

o ‘#'isonly needed on a girder bridge when the bridge is skewed, and

« A headstock with jacking shelves requires additional height(s) to be shown.
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Figure 4.7.2 - Pier heights notation
X

# Refer to dot points

Square on level grade — no superelevation

Square on level grade — with superelevation
Square on longitudinal grade — no superelevation
Square on longitudinal grade — with superelevation
Skewed on level grade — no superelevation
Skewed on level grade — with superelevation
Skewed on longitudinal grade — no superelevation
Skewed on longitudinal grade — with superelevation

e B 28 ol af

* 0O & 0000

4.7.3 Tapering of pier headstocks

Pier headstocks that are supported by columns or a solid blade stem are often tapered
from the outer column or stem to the end of the headstock. The wedge end at each
headstock end face should be same size if those faces are perpendicular to the bearing
shelf (refer to the following Figure 4.7.3).

A 50 mm minimum clearance is required from the column or stem before the taper
commences.

Figure 4.7.3 - Example tapered pier headstock profile
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4.7.4 Stepped pier headstocks

A pier headstock shall be stepped when it supports beams of different depths on adjacent
spans, or where bridge articulation at the pier requires bearings of different thicknesses.
The depth of the step shall be calculated to ensure that the top of the beams align (refer
to the following Figure 4.7.4).

Figure 4.7.4 - Example stepped pier headstock

§ Pier
L Deck unit Deck unit :
———
Beanng
within
recess
SECTION - PIER

4.8 Alignment of elastomeric bearings

4.8.1 Alignment of bearings on deck unit bridges

On square bridges, and those skewed up to and including 10° and have a maximum

nominal gap of 40 mm between each deck unit, bearings shall be positioned parallel to the
headstock (refer to Figure 4.8.1(a)).

The bearings shall also be positioned between the deck unit holding down bolts so that
the bearings are loaded by the 2 adjacent deck units. Placing the bearings between the

holding down bolts rather than in front of them allows for a substantial reduction of the
headstock width.
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Smaller bearings, typically a non-standard size, are placed under the outer deck units.
Because of the limited space available to position these bearings, they need not be
parallel with the headstock. If the small outer bearings cannot accommodate the forces
applied by a composite deck and/or long span lengths, the alignment of bearings for a
bridge skewed more than 10° should be considered.

Figure 4.8.1(a) - Alignment of bearings on deck unit bridges skewed < 10°

# Abutment 16, Pier
| |
g J
o o
|_—Jacking shelf Inner deck unit |
| | 1 | |
1 | I |
I I I © | o
] | | |
I | L ll
I | | |
N Dom s P
between units
1 I I
* N I I - !
A | |

|
|
: \ T bearings | —

Quter elastomeric bearing

SQUARE

f J’Jacking shelf /—Inner deck unit

|
L Nom gap

between units

\\— Elastomeric bearings \— Outer deck unit

Outer elostomeric bearing.
Rotate if required as shown

SKEWED UP TO AND INCLUDING 10°

On deck unit bridges skewed more than 10° or with a nominal gap between the deck units

greater than 40 mm, and for winged plank bridges at all joints and for all skews, the
bearings shall be positioned in front of the holding down bolt holes, and square to the
longitudinal axis of the deck unit or winged plank (refer to Figure 4.8.1(b)).

For deck units, this arrangement avoids unequal loading of each half of the bearing which

would happen if it was positioned between the deck units.
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Figure 4.8.1(b) - Example of alignment of bearings on deck unit bridge skewed > 10°

Abutment Pier
# f

o f Deck unit o / o
/%Jachng shelf or winged plank / / /1
1
. O
— Nom gap
between units

EI astemeric bearing

DECK UNIT BRIDGE SKEWED GREATER THAN 10°
OR WINGED PLANK BRIDGE ALL SKEWS

4.8.2 Alignment of bearings on Super-T girder bridges

At all joints and for all skews, the bearings shall be parallel with the girders, as shown in
Figure 4.8.2.

Figure 4.8.2 - Alignment of bearings on girder bridges

/ﬁ Abutment /Q, Pier
y Super T-girder L
/ / /_ or winged plank
[

/
/ \Elustomeric bearing

I/I
/7

4.9 Holding down bolt formed holes for deck unit and winged plank bridges

The formed holes for holding down bolts shall be 90 mm in diameter, 450 mm deep,
perpendicular to the bearing shelf, and shall be shown in the headstock elevation and
section views.

4.9.1 Formed hole centreline spacings and offset

Where there are unit holding down bolts the spacing of the matching formed holes along
the headstock (the dimensions labelled ‘X’ in the following Figure 4.9.1) is determined by
the width of the beams, gaps between the beams and the skew of the bridge.
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The formula for dimension ‘X’ = (width of deck unit + gap between units) + (cosine of skew
angle).

On abutment headstocks, centreline (CL) formed holes may be parallel to the

abutment CL. The formed hole offset, dimension labelled ‘Y’, being offset for the

CL formed holes to the ballast wall, is dependent on having minimum 50 mm clear gap
from closest corner of beam to the ballast wall and then locate the centre of the holding
down bolt hole of the beam when set to suit the gap. Minimum ‘Y’ is 250 mm.

On pier headstocks, the formed hole offsets, dimensions labelled ‘Y’, are dependent on
having minimum 50 mm clear gap between beam ends and then locate the centre of the
holding down bolt hole of the beams when set to suit half of the gap. Minimum 'Y’ for
fixed joint is 225 mm, and 265 mm for expansion joint.

If the deck unit bridge is on a horizontal curve, the skew angle can vary between the units

and the abutment and pier headstocks.

Figure 4.9.1 - Example of formed hole spacings and offset from headstock centreline

BRIDGE
CONTROL Sha,
l\ \ N\

% A
ﬁ Abutment 2 \B\Y —0 & o—-—e-—-e—-—o-lg— ----- e e

— Minimum 250 = 1/2 X N \—s0p | X Formed hole
formed hole offset if required spacing

for abutments b AN ABUTMENT HEADSTOCK
LEVEL AND SKEWED, SQUARE SIMILAR

— Minimum 225 = BRIDGE g
formed hole offset CONTROL kew 1/2 %
for fixed joint N

¢ Pier E’:A}\—-—:‘::—"—“"'—*’—- o\ e _i_—*’—'—*—"’_"_:“_::::\%g\i Formed holes

\k\ o ——o o e =2 =3 k\a———e———«:———i———o———o———— ——i Formed holes
L Minimum 265 = 1/2 X \_sop | ¥ Formed hole
formed hole offset if required spacing

for expansion joint PLAN PIER HEADSTOCK
LEVEL AND SKEWED, SQUARE SIMILAR

4.9.2 Square and skewed superelevated bridges

On superelevated bridges, the headstock is offset to maintain the correct position of the
superstructure and is applied along the formed hole centreline (refer to Figure 4.9.2).
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The formula for the headstock offset = (depth from top of DWS to the bearing shelf of the
headstock) x (% of superelevation) + (cosine of skew angle).

Figure 4.9.2 - Example of headstock offset required for superelevation

BRIDGE

CONTROL Headstock

aj,f*} offset

) ‘:_—AT —-—-9—-—0-—-@—-—1:—&—9-—\ -—e——-e—-—e—--s--—ﬁ—-—e-—-—-s\-—g Formed holes
¢ Pier2 ___? _______ = -
= \\ - —aE— (‘—*"—"ﬂ--—' X £ Formed holes

g Headstock o
offset

PLAN PIER HEADSTOCK

SUPERELEVATED AND SKEWED DECK UNIT BRIDGE SHOWN,
WINGED PLANK BRIDGE OR ABUTMENT OR SQUARE SIMILAR

Point of intersection
for Bridge Control and

SN NN CL Formed holes

Holding down bolt holes

/" through deck units

l L Bearing shelf

Headstock
offset

e

Formed holes cast into
headstock

BRIDGE
CONTROL — Holding down
" - bolt holes
_ Superelevation . :
,,-_ — (/: -\ = /—Beuring shelf

Headstock \

Formed holes
SECTION THROUGH FORMED HOLES

4.10 Headstock sidewalls

For a deck unit bridge, sidewalls are usually 150 mm wide. a clear gap of 20 mm is

required between the cast-insitu kerb or bridge barrier and the sidewall (refer to
Figure 4.10(a)).

For deck unit bridges, the sidewalls shall not interfere with the transverse stressing of the
deck units, and the sidewall may be terminated to provide sufficient working room for
jacking operations (refer to Figure 4.10(b)).
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Figure 4.10(a) - Example of clear gap at abutment sidewalls

BRIDGE \

.'é. Abutment

20 clear gap 20 clear gap

PLAN ABUTMENT HEADSTOCK

Figure 4.10(b) - Abutment sidewall and transverse stressing jack clearance

r Tronsverse

stressing bar hole

Headstock width

4.11 Mortar seating for deck unit bridges
The requirements are described here and shown in Figure 4.11.

A minimum gap of 15 mm required between top of the headstock and deck unit soffit shall
be specified on the project drawings.
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This minimum gap shall be achieved at the minimum clearance point between the soffit of
the deck units and any point on the abutment and pier headstocks, usually the front edge
and also considering, but not limited to, the following factors:

« hog of deck units

« bridge geometry, such as, skew, grade, vertical curve, and horizontal curve
« fanning out of deck units for road geometry requirements

« slope of headstock, and

« change in deck profile (design live and dead loads, creep, and shrinkage).

The resultant grade of the deck unit soffit is determined by the approach and departing
seating heights, and the curve of the deck unit hogs. The pinch points for the least
clearance can be at the higher side of the deck units on the front face of the superelevated
headstocks.

With respect to headstock clearance, the following shall apply:

e mortar seating depth may be varied to a maximum thickness of 30 mm to
accommodate geometric issues on less complex designs, and

e incases where a greater thickness of mortar seating would be required to achieve
minimum clearance, the bearing shelf of the headstock is sloped to match the
resultant grade.

With respect to abutment ballast wall clearance, the following shall apply:

« Ballast walls are generally designed with a nominal clearance of 50 mm from the
end of the deck units to the front face of the wall. Where extreme geometry applies,
such as large grades and deeper units, the gap may be increased to achieve a
minimum gap of 20 mm.

The extent of the mortar seating bed placed under deck units shall extend 200 mm from
the formed holes towards the front face of the headstock and not be placed any closer
than 125 mm to the front of pier headstocks, and 175 mm to the front of abutment
headstocks, in any application. This dimension shall be shown on the drawings.
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Figure 4.11 - Mortar seating limits for deck unit bridges
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4.12 Deck unit bridge with sloped headstock bearing shelves

4.12.1 Headstock sloped bearing shelf for mortar seating

As explained in Section 4.11, the bearing shelf may need to be sloped to ensure that the
mortar seating thickness does not exceed 30 mm. Even when the bearing shelf complies
with these guidelines for mortar seating, it may still need to be sloped to allow the deck
unit holding down bolts to fit inside the deck unit holding down bolt holes (refer to mortar
seating example in Figure 4.12.1).
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The 75 x 75 x 6 thick washer for the holding down bolt is required to sit inside the

100 x 100 x 55 deep recess in the top of the deck unit. Therefore, the bolt can only be
off-centre a maximum of 12 mm at the top. If the bolt is closer than this, the formed hole
in the headstock shall be made perpendicular to the deck unit. Consequently, the bearing
shelf shall be sloped parallel with the grade of the bridge at that particular point. The
possibility of this becoming an issue increases as the deck units get deeper on bridges
with a vertical grade / curve.

Figure 4.12.1 - Example headstocks with sloped bearing shelf

£ Pier

SECTION — PIER
Example headstock
deck unit bridge — mortar seating, SECTION — PIER
abutment similar Example headstock — elastomeric bearings,

deck unit bridge shown,
winged plank bridge and
abutments both bridge types similar

4.12.2 Headstock sloped bearing shelf for elastomeric bearings

Section 4.7 of the DCBoS defines the circumstances where elastomeric bearings are
required. On bridges with elastomeric bearings, the bearing shelf shall be sloped parallel
with the grade of the bridge at that particular point. This is because the holding down
bolts are required to sit centrally in the deck unit holding down bolt holes to suit future
jacking requirements of the deck units. This design works for grades up to 5% (refer to
mortar seating example in Figure 4.11).
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4.13 Bearings and recesses

As per the DCBoS and MRTS62 Bridge Substructure, the requirements for deck unit and
winged plank bridges are:

« elastomeric bearings shall be placed in a 10 mm deep recess

o aminimum clear gap of 15 mm, which is to be specified on the project drawings,
between top of the headstock and deck unit soffit., shall be achieved, and

o the bearing thickness shall be limited to 25 mm, while being thick enough to
achieve the required clearance.
4.14 Super-T girder bridge headstock layout considerations

All headstocks for Super-T girder bridges are set out from a nominated point, called

the SOP, being the intersection between the bridge control and the headstock centreline
at the road surface height. All bearings, wing walls etc are to be set out along a line from
this point perpendicular to the headstock centreline.

For an example of abutment headstock set out for square bridge, and example heights
schedule, refer to Figure 4.4(a).

For an example of pier headstock set out for skewed bridge, refer to Figure 4.14(a).

Please note the elevation view in Figure 4.14(a) has been edited. The elevation of the
headstock has been truncated to show only the relevant details.
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Figure 4.14(a) - Example of pier plan and elevation views for skewed bridge
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Bearings are installed on a reinforced concrete pedestal. The top of the pedestal and the
bearings shall be level in all directions; refer to Figures 4.14(b) to 4.14(e) for examples of
pedestal and restraint block set-out and concrete details). Note: Dimensions shown may
vary depending on bearing sizes and project-specific requirements.

The following are also typical for Super-T girder headstocks:
« girders are placed vertically in all situations
« girders are typically placed with a 30 mm gap between top flanges longitudinally

» atapered steel plate between the bearing and the girder allows for vertical grade
and hog

« a height shall be shown on the drawings at the top of every pedestal
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e agirder restraint system such as concrete restraint blocks positioned between
some of the pedestals, and

e 300 mm wide sidewalls which should finish flush with the outside of the concrete
kerb of the deck or barrier panel, and with minimum 50 mm clear gap to the soffit
of the deck.

Figure 4.14(b) - Example abutment pedestal concrete details for square bridge
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Figure 4.14(c) - Example abutment restraint block concrete details for square bridge
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Figure 4.14(d) - Example pier pedestal concrete details for skewed bridge
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Figure 4.14(e) - Example pier restraint block concrete details for skewed bridge
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4.15 Typical content required on the drawings

The following tables list the content specific to, but not limited to, typical abutment, pier

and provision for jacking, and maintenance drawings.

Provision for jacking and maintenance drawings usually appear toward the end of the

bridge drawings.

Table 4.15(a) - Abutments - specific drawings content

Requirement

Drawing or element description

Figure reference

Abutment
concrete detailing

Plan, elevation, and sections of Abutment A and
Abutment B on separate drawings, showing the
following:

e arrangement and set out of Headstock, wing walls,

and ballast wall, with bridge control, headstock
centreline, SOP, dimensions and heights,
construction joints, filter drainage system, and
conduits

set out, dimensions and heights bearing pedestals,
restraint blocks, jacking shelves, details of bearings
for girder superstructure

set out and dimensions of formed holes for hold
down anchors, jacking shelves, and details of
bearings or mortar pads for deck unit
superstructure

for bridges crossing a waterway, include flow arrow
and direction arrows, and

for bridges NOT crossing a waterway, include north
point.

Various examples

in Figure 4.15(a) t

Figure 4.15(s)

0]
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Requirement

Drawing or element description

Figure reference

Abutment
reinforcement
detailing

Reinforcement detailing of Abutment A and
Abutment B are shown on separate drawings for
bridges with complex geometry.

For simple bridges where Abutment B is the mirror of
Abutment A, the reinforcement detailing of
Abutment A only is shown on the drawings and
clearly annotated as such.

Elevation, sections, plans and views to show:

¢ reinforcement for the connection with the piles into
the headstock in the pile bond detail

¢ headstock and ballast wall reinforcement, and also
for bearing pedestals and restraint blocks, with any
construction joints and formed holes and so on,
and

¢ reinforcement for the wing walls and sidewalls with
any construction joints, the wing walls are to show
the location of conduits and barrier anchorages.

Various examples
in Figure 4.15(a) to
Figure 4.15(s)

Table 4.15(b) - Piers - specific drawings content

Requirement

Drawing or element description

Figure reference

Pier concrete
detailing

Plan, elevation and sections of fixed piers and
expansion piers on separate drawings, showing the
following:

e arrangement and set out of the headstock with
bridge control, headstock centreline, SOP,
dimensions and heights, and variations to the
profile such as a step down to one half of the
headstock required for deeper girders or deck units
in a span

¢ set out, dimensions and heights bearing pedestals,
restraint blocks, jacking shelves, details of bearings
for girder superstructure

¢ set out and dimensions of formed holes for
hold down anchors, jacking shelves, and details of
bearings or mortar pads for deck unit
superstructure

o for bridges crossing a waterway, include flow arrow
and direction arrows, and

o for bridges NOT crossing a waterway, include north
point.

Various examples
in Figure 4.15(a) to
Figure 4.15(s)
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Requirement

Drawing or element description

Figure reference

Pier
reinforcement
detailing

Reinforcement detailing of fixed piers and expansion

piers are shown on separate drawings.

Where a subsequent pier is the mirror of another, the

reinforcement detailing of the first pier only is shown

on the drawings and clearly annotated as such.

Elevation, sections, plans and views to show:

¢ the reinforcement for the connection with the piles
into the headstock in the pile bond detail, and

¢ the headstock reinforcement, bearing pedestals
and restraint blocks.

Various examples
in Figure 4.15(a) to
Figure 4.15(s).
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Figure 4.15(a) - Example abutment drawings for Super-T girder square bridge - Drawing AB-01 - concrete plan and elevation
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Volume 3: Structural Drafting Standards, Chapter 4 - Bridge drawings

Figure 4.15(b) - Example abutment drawings for Super-T girder square bridge - Drawing AB-02 - concrete details - Sheet 1

Department of Trangport and Main Roads MRB_Detail (08/19)
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Volume 3: Structural Drafting Standards, Chapter 4 - Bridge drawings

Figure 4.15(c) - Example abutment drawings for Super-T girder square bridge - Drawing AB-04 - concrete details - Sheet 2

Department of Transport and Main Roads MRB_Detail (08/19)
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Volume 3: Structural Drafting Standards, Chapter 4 - Bridge drawings

Figure 4.15(d) - Example abutment drawings for Super-T girder square bridge - Drawing AB-05 - reinforcement details - Sheet 1

Department of Transport and Main Roads MRB_Detail (08/19)
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Volume 3: Structural Drafting Standards, Chapter 4 - Bridge drawings

Figure 4.15(e) - Example abutment drawings for Super-T girder square bridge - Drawing AB-06 - reinforcement details - Sheet 2

Department of Transport and Main Roads MRB_Detail (08/19)
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Volume 3: Structural Drafting Standards, Chapter 4 - Bridge drawings

Figure 4.15(f) - Example pier drawings for Super-T girder skewed bridge - Drawing PR-01 - concrete plan and elevation
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Volume 3: Structural Drafting Standards, Chapter 4 - Bridge drawings

Figure 4.15(g) - Example pier drawings for Super-T girder skewed bridge - Drawing PR-02 - concrete details

Department of Transport and Mam Hoads MHB_Letal (U8/21)
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Volume 3: Structural Drafting Standards, Chapter 4 - Bridge drawings

Figure 4.15(h) - Example pier drawings for Super-T girder skewed bridge - Drawing PR-03 - reinforcement details - Sheet 1
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Volume 3: Structural Drafting Standards, Chapter 4 - Bridge drawings

Figure 4.15(i) - Example pier drawings for Super-T girder skewed bridge - Drawing PR-04 - reinforcement details - Sheet 2
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Volume 3: Structural Drafting Standards, Chapter 4 - Bridge drawings

Figure 4.15(j) - Example abutment drawings for deck unit skewed bridge - Sheet 1 - concrete plan and elevation
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Volume 3: Structural Drafting Standards, Chapter 4 - Bridge drawings

Figure 4.15(k) - Example abutment drawings for deck unit skewed bridge - Sheet 2 - concrete details
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Volume 3: Structural Drafting Standards, Chapter 4 - Bridge drawings

Figure 4.15(1) - Example abutment slope protection drawing for deck unit skewed bridge
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Volume 3: Structural Drafting Standards, Chapter 4 - Bridge drawings

Figure 4.15(m) - Example pier drawings for deck unit skewed bridge - Sheet 1 - plan views
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Volume 3: Structural Drafting Standards, Chapter 4 - Bridge drawings

Figure 4.15(n) - Example pier drawings for deck unit skewed bridge - Sheet 2 - elevation and section
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Volume 3: Structural Drafting Standards, Chapter 4 - Bridge drawings

Figure 4.15(o0) - Example pier drawings for deck unit skewed bridge - deflection wall plan, elevation views and section
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Volume 3: Structural Drafting Standards, Chapter 4 - Bridge drawings

Figure 4.15(p) - Example abutment drawings for deck unit square bridge - Sheet 1 - views, section and concrete details
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Volume 3: Structural Drafting Standards, Chapter 4 - Bridge drawings

Figure 4.15(q) - Example abutment drawings for deck unit square bridge - Sheet 2 - reinforcement details

Degartment of Transport and Main Roads MRE_Detall (08/21)
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Volume 3: Structural Drafting Standards, Chapter 4 - Bridge drawings

Figure 4.15(r) - Example abutment drawings for deck unit square bridge - Sheet 2 - wing wall reinforcement

Depanment of Transport and Main Roads MRE Detail (08/21)
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Volume 3: Structural Drafting Standards, Chapter 4 - Bridge drawings

Figure 4.15(s) - Example abutment drawings for deck unit square bridge - Sheet 4 - abutment protection

Department of Transpart and Main Roads MRB_Detail (08/21)
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Volume 3: Structural Drafting Standards, Chapter 4 - Bridge drawings

4.16 Provision for maintenance and inspection

The DCBoS discusses asset management considerations, and the provision for inspection
and maintenance of departmental structures.

All details that are related to safe access, security, inspection, and maintenance of the
bridge and its components shall be detailed throughout the drawings. This includes
security fencing, anchors, access ladder connections, fall protection, maintenance vehicle
access, and so on.

Whenever there is provision for future bridge jacking, a dedicated drawing shall be
included in the bridge drawings. The following details and notes are to be on the drawing:

methodology of jacking operations
assumed jack details
jack locations during jacking

details of under-bridge access for the bridge, appropriate for future inspection and
maintenance of the abutments and headstocks

design assumptions for the process
site preparation and access
assumed bearing replacement procedure, and

temporary works required to support jacking operations.

Example drawings are provided after Table 4.16.1.

The following figures are typical examples of jacking details for bridge drawings.

Drafting and Design Presentation Standards Manual, Transport and Main Roads, January 2026 111



Volume 3: Structural Drafting Standards, Chapter 4 - Bridge drawings

Figure 4.16(a) - Example jack location details
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Volume 3: Structural Drafting Standards, Chapter 4 - Bridge drawings

Figure 4.16(b) - Example jack details

JACK DETAILS — CORRECT AT TIME OF DRAWING ISSUE

Dimensions
Jack Stroke
MANUFACTURER | MODEL No Capacity | (mm) W B o '
(tonnes) (mm) | (mm) | (mm) | (o)
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Alternative jacks may be substituted if approved by Department of Transport and Main Roads
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Volume 3: Structural Drafting Standards, Chapter 4 - Bridge drawings

Figure 4.16(c) - Example bearing replacement access details
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Ll

INSPECTION AND MAINTENANCE ACCESS

4.16.1 Typical content required on the drawings

The following tables list the content specific to but not limited to Provision for jacking and
maintenance drawings which usually appear toward the end of the bridge drawings.

Refer to example drawings after the table.

Table 4.16.1 - Provision for jacking and maintenance - specific drawings content

Requirement

Drawing or element description

Figure reference

Details of under-
bridge access

Elevation showing under-bridge access at abutments,
locations for temporary work platforms at piers.

Figure 4.16(c)
Figure 4.16.1(a
Figure 4.16.1(e

(a)

(e)
Figure 4.16.1(b)

(

(

temporary props
and brackets

Bearing Part plan and/or elevation showing:
replacement e set up at headstocks, and Figure 4.16.1(c)
details e |location and spacing of jacks and temporary props. | Figure 4.16.1(d)
Assumed jack Dimensions of the approved jack, its manufacturer, .

. . L Figure 4.16(b)
details model number, capacity, and minimum stroke.

Sections and details of fabrication of temporary

Details of props, steel packers, wedges, brackets, and so on, to

suit the assumed jack, where required, used to
accommodate any slope on the bearing shelf and
hog / grade of the girders / deck units.

Figure 4.16(a)
Figure 4.16.1(e)

Notes

Design assumptions for the process

Site preparation and access

Assumed bearing replacement procedure
e Before jacking information

e Trial lift information, and

e Bearing replacement lift information.

Figure 4.16.1(a)
Figure 4.16.1(d)
Figure 4.16.1(e)
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Figure 4.16.1(a) - Example inspection and maintenance drawing - notes and details - Super-T girder bridge

Department of Transpart and Main Roads MRB_Detad (08/19)
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5. Temporary work platforms shall support a SkPa live load. ) BIMEE L CHRIRN. ETIS X & design and tighten bridge furniture and services as
; 5. Girders shall be restrained longitudinally by installation of pressure of the jack an the concrete does not exceed required.
Actual jack loads based on: packers at ends of girders. 20MPa. A minimum plate size of 450 x 450mm is .
a. Permanent effects required. 19. Open bridge to traffic.
b. one emergency vehicle, assumed to be a T44 vehicle 9. Dimensi o .
5 sion of the existing be shall be confirmed.
travelling at 10 krn/h (DLA=0.1) PN EASTINE DEATINE i
. i _ 10. Lower the bridge back ta the original position.
7. Al girders at each pier or abutment location are to be lifted

BRIDGE DESIGN CRITERIA: AS / (NZ5) 5100-2017 DESIGN LOADING: SM1600 & HLF400

DESIGN SPEED: 110km,/h

EARTHQUAKE ZONE: BEDC-3

BARRIER PERFORMAMNCE LEVEL: Regular

BRIDGE TYPE: RC Deck on Super-T Girders | BIS NoO.
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Volume 3: Structural Drafting Standards, Chapter 4 - Bridge drawings

Figure 4.16.1(b) - Example inspection and maintenance drawing - plan and elevation views and jack details - Super-T girder bridge

Department of Transport and Main Roads MRB_Detail (08/19)
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JACK DIMENSIONS
NTS
JACK SAFE JACK WORKING STROKE JACK DIMENSIONS
MANUFACTURER MODEL No. WORKING LOAD LOAD — —
(KN} (kN) {mm} A B’ T D
(mm}| (mm}{ {(mm} | (mm)
HCR-4002 DOUBLE
ENERPAC ACTING, HIGH TONNAGE 4000 1950 50 321 | 371 | 159 | 350
HYDRAULIC CYLINDER

Alternative jacks may be utilised if approved by TMR (Engineering and Technology-Structures). Alternative jacks
proposed by the Contractor shall be designed and certified by a suitably qualified RPEQ, which include consideration
for the capacity and geametric constraints of the headstock and cross section.

Dimensions "A" and "B" include allowance for tilt saddle.

Jack Safe Werking Load shall be at least twice the Jack Working Load.

NOTES

1. For General Notes, refer Series No 2BR11-ML-01 to 2BR11-NL-03.
2. For Bearing Replacement Notes, refer Series No 2BR11-MA-01.

BRIDGE DESIGN CRITERIA: AS / [NZS) 5100-2017  DESIGN LOADING: SM1600 & HLPA00  DESIGM SPEED: 110km/h EARTHQUAKE ZONE: BEDC-3 BARRIER PERFORMANCE LEVEL: Regular BRIDGE TYPE: RC Deck on Super-T Girders |BIS No.
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| Revisions/Descriptions |l.'a'neor RPEQ No. Spwatue|  Date Books except where shown othenwise Series Number
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Volume 3: Structural Drafting Standards, Chapter 4 - Bridge drawings

Figure 4.16.1(c) - Example inspection and maintenance drawing - plan and elevation views and jack details - deck unit bridge

Department of Transport and Main Roads MRB_Detail (08/19)
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Alternative jacks may be utilised if approved by TMR (Engineering and Technology-Structures), Alternative jacks
proposed by the Contractor shall be designed and certified by a suitably qualified RPEQ, which include consideration
for the capacity and geometric constraints of the headstock and cross section.

NTS NTS Dimensions "A" and "B" include allowance for tilt saddle.
Jack Safe Working Load shall be at least twice the Jack Working Load.
BRIDGE DESIGN CRITERIA: AS(/NES) 5100-2017  DESIGN LOADING: SM1600 & HLP40O DESIGN SPEED: 110km/h EARTHQUAKE ZONE: BEDC-3 BARRIER PERFORMIANCE LEVEL: Regular BRIDGE TYPE: RC Deck on PSC Deck Units | BIS NO.
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& | 1ssued for Construction 1 of job [km) to end of job to following RP T Drawing No.
{ ra £ . ! SUNVEY | e sesy | Dimensions shown in Millimetres .
] Revisions/Descriptions Name or RPEC No. Sgnature.  Date Bocks | except where shown otherwise Series Number
CAD RLES Through Chainage from Na. Date. BR Drgs

Drafting and Design Presentation Standards Manual, Transport and Main Roads, January 2026

117



Volume 3: Structural Drafting Standards, Chapter 4 - Bridge drawings

Figure 4.16.1(d) - Example inspection and maintenance drawing for widened steel girder bridge

Depariment of Transport ond Maoin Roods MRE_Detoil [08/21

; : ASSUMPTIONS
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J 1 Abutments D.Smm.
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= Emeg & by the Controctor. The gouges shall be occurote to £0.01 mm.
AT HE S T I . 4. Temporory work platforms, which provide access to chenge bearings, shall
- ; 350 H,—m #l ] Temporary support o minimum 5 kPa live load.
S8 H | work platform
® denotes fired bearing i i b el SITE PREPARATION AND ACCESS
. : : Iy qraung e The Controctor engoged fo underloke the bearing replocement sholl provide
@ denotes expansion bearing | : #
H- i temporory work plotforms where required. All temporary work platforms sholl be
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et eatms o sl BEARING REPLACEMENT PROCEDURE
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replacement shall be submitted to the Administrater for approval prior te
1800 830 1000 830 1000 B30 1000 B30 1800 proceeding with works.
a
- o ¥ BEFORE JACKING
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NIS PRIOR TO LIFTING 7. Remove nuts on girder hold down bolts.
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c [ i emical anchors Gra I hodraulie ok : : :
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Volume 3: Structural Drafting Standards, Chapter 4 - Bridge drawings

Figure 4.16.1(e) - Example inspection and maintenance drawing for cable stayed velobridge

Department of Transport and Main Roads MRB_Detail (08/19)
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INSPECTION AND MAINTENANCE NOTES

DESIGN ASSUMPTIONS

11 Jacking shallbe 20 mm +2 mm Kt
12 Maxamum difierential displacement between all jacks shall be kept to a maximum of 0.5 mm.
13 Electronic displacement transducers and mechanical dial gauges for the measurement of superstructure movement shall be
furnished and installed by the contractor, The gauges shall be accurate to £0.01 mm,
14 Temporary work platforms shall be designed to support a 5 kPa live lad
15 Actual jack oads based on:
a) Permanant effects only

SITE PREPARATION AND ACCESS

21 The confractor engaged to undertake the bearing replacement shall provide temporary work platiorms as required. Clear
access paths 1o the abutments and fived scaffolding access to work platiorms al the pier, shall also be provided

22 Drawings of the temporary work platiorms and access method shall be submitied to the asset owner for approval prior fo
installation

BEARING REPLACEMENT PROCEDURE (ABUTMENT AND TOWER PIER)

The following process for bearing replacement is proposed by the original bridge designer (including assumplions). The contractor

shall submat @ written methed statement for beanng replacement fo the asset owner for approval prior to proceeding with the works.

The written method statement shall include details of all temporary works requirements including lateral restraint position during

Jacking

JACKING

31 Install lemporary traffic management devices (e, bamers), as required

32  Install temporary work platforms.

33 Loosen any deck fumiture in advance of jacking (eg. cover plates, expansion joints, handrals, balustrades, efc.)

34 Check with services providers about senices crossing the bridge and the effect of jacking on them (eq. bridge lighting, fibre
oplic cables, IT5, efc.).

35  Clean bearing shelves to ensure they are free of wegetation, debris end unnecessary grease. Remove the anfi-upif
companents of the bearing

TRIALLIFT

A il it is required prior ko bearing replacement as tis allows for the identification of polential problems and may lead to a redesign,
changes fo the work procedure or equipment. The height of the: trial ift shall be determined by the TMR (Engineering and Technalogy
Structures) engineer in charge.

3 36  The bridge shall be closed 1o users prior to and during jacking
gg DETAIL 37 Install hydraulic jacking equipment under the steel cross girders in accordance with manufacturer's hydraulic jacking system
_____ _f_ - == instructions and written spacification. Use of steel shims non-compressible packers as required. Tilt saddles shall be used on
= I Hot to Scale all hfting jacks.
kg ooo by 38 Jack and iift bridge as required. Ensure maxdmum bearing pressure on concrete does not exceed 21MPa
T “'| - el 39  Dimensions of the exising bearings shall be confirmed on site
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) : LS BEARING REPLACEMENT LIFTS
| l 311 Repeatsieps 36, 37 snd 38
| H 312 Carefully remove old bearing ensuring the concrete surfaces do not get damaged. A patch repair may be required if the
\ surface is damaged.
! | ASSUMED HYDRAULIC JACK DETAILS 313 Install new bearings as per design and instructions by the asset owner.
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= % = ! | 46  Restress tie downs 1o the loads determined during step 4.2
£ § =15 b I Allernative jacks may be substituted if approved by TMR (Bridge Design). 47 Tighten bridge fumiture and services
ol £ e _ == ==14 _ Alternative jacks proposad by the Confractor shall be designed and certified by a suitably qualiied RFEQ, which shallinclude consideration for the 48 Open bridge o users.
= [—-;~ L__ __ -;-I capacity and geometric consiraints of the headstack and deck unit
Jack capacity shall be a least twice the working load.
|7%# Iy i The maximum pressure of the jack on the concrete must be limited 1o 21 MPa through the use of spreader plates
Jack dmensions include allowance for tilt saddle (24mm high)
‘D’ Outside DIA . )
Bottom skeel bearing plate in confact
with headstock or jacking frame as NOTES
required _
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Volume 3: Structural Drafting Standards, Chapter 4 - Bridge drawings

5 Superstructure drawings

5.1 General

This section provides the minimum drawing requirements to present the superstructure
for departmental bridges that are considered as standard and of usual configuration, as
defined in the DCBoS.

The following types of superstructure elements are discussed in this chapter:
« Transversely stressed deck units as detailed on Standard Drawings
o Deck units with reinforced concrete deck slab
o Super-T girders, with reinforced concrete deck slab
« Winged planks as described in the DCBoS, with reinforced concrete deck slab
« Steel box girders and steel I-beams as described in the DCBoS
« Cast-insitu kerbs, and

o Bridge barriers and attached road furniture.

5.2 Consistency in presentation and detail

The department has published several Standard Drawings for superstructure elements
and these drawings provide typical standard details that are recommended for use as the
basis for project-specific drawings to ensure consistency in presentation and detail, and to
minimise production costs.

5.3 Girder layout diagrams and nomenclature

Each girder mark begins with a prefix that represents the specific component, such as
CG for concrete girder or DU for deck unit. For a complete list of girder component codes,
refer to Table 8 in Chapter 2 of this volume.

Girder marks should be formatted with a hyphen ("-") separating the component ID from
the girder type. For example, a deck unit (DU) of Type A should be designated as "DU-A"
on the layout plan.
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Volume 3: Structural Drafting Standards, Chapter 4 - Bridge drawings

5.3.1 Simply supported girder marking nomenclature

Simply supported girders shall be clearly marked to indicate both the girder type and its
placement, as shown in Figure 5.3.1. Type marks such as A / B / C and so on shall be
consistent with the naming conventions used in the unit or girder drawings elevation and
plan views. If multiple instances of the same girder occur within a single span, they can be
represented as a running dimension, with the number of girders indicated in front of the
girder mark.

Figure 5.3.1 - Simply supported girder marking example

- =]
3 - z 2
=i © o )
® QG ®® ®

CG-B C6-£ ! CG-H

CG-A C6-D | c6-6

CG-A €6-D i C6-G

CG-A 5 6-D i €G-

6-C CG-F i Co-|

—] r‘_““)-—Becning restraint plates.

(Typical for each span)
(Shown for a level bridge)

GIRDER LAYOUT DIAGRAM

Girder articulation shall be determined by the Project bridge engineer

5.3.2 Continuous girder marking nomenclature

For continuous girders, where marking by span is impractical, girders should be marked
from left to right when viewed along the chainage, as shown in Figure 5.3.2.

To differentiate between girder locations and splice locations, it is recommended to use a
numerical positioning number combined with an alphanumeric type mark. For example,
box girder BG-1A can be spliced with box girder BG-1B, which can be designated as

splice A / B. This naming convention facilitates clear identification of both girder types and
their splice connections.
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Figure 5.3.2 - Example continuous girder plan marked left to right - steel box girder
bridge

Splice location B/IC

— — o — — —

5.4 Drilling of holes

Drilling holes into deck units, winged planks. and Super-T girders is not permitted. All
ferrules and attachments shall be cast in.

5.5 Gaps between girders

5.5.1 Transverse gaps between girders

To ensure adequate tolerance for girder installation, a nominal gap of

30 mm +10 mm (design engineer to confirm) should be maintained between girder
flanges or deck units. During construction, this gap should be covered with approved
high-strength, waterproof tape in accordance with MRTS77 Bridge Deck to prevent any

deck concrete from leaking between the girders. For an example of waterproof tape detail
and nominal gap, refer to Figure 5.5.1.
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Figure 5.5.1 - Example transverse gap with waterproof tape

'Parchem Proofex S' sealing (or
equivalent) tape shaped to suit.

75 min

e
L

Height varies

30 nom gap 75 min
(40 max)

DETAIL 1N
Scale C U

5.5.2 Longitudinal gaps between girders

A nominal gap of 50 mm is maintained between the ends of girders on adjacent spans,
and between the girders and the abutment ballast wall. Girders are lowered vertically into
position, requiring their ends to be vertical upon installation for adequate clearance.

Designers should ensure that girders have nominally vertical ends and consider factors
like grade, vertical curves, and potential rotation due to the 100-day design hogs. For
grades over 1%, the ends of the girders should be inclined to achieve vertical alignment.
In bridges with vertical curves, the incline may vary between spans and can be rounded to

the nearest 5 mm.

When using deep girders with grades and skews, it is important to allow for extra
clearance at the abutment ballast walls to address discrepancies in girder end kicks.
Additionally, extra-wide flanges may pose geometric challenges, especially on curved
bridge decks.

Figure 5.5.2 - Example longitudinal gaps between girders

- — 50mm gap
‘ — S0m 9ap 50mm gap

Vertical curve
or grade greater

than 1% |
=

Girder Girder

: Abut
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5.6 Design hog

The design hog is shown at 3 stages after the PSC girder is cast, allowing for progressive

measurement to verify it is performing as designed. These design hog values are to be
presented in a table on the design drawings. The minimum ages to be shown are:

o attransfer

o at30days

o at 60 days, for Super-T girders only, and

o at 100 days.

For PSC girders, the 100-day hog and deck pre-camber, are used to calculate the deck

profile and therefore, in turn, are used to calculate the headstock heights.

5.7 Formwork kick

The formwork kick shall be calculated based on the design hog to ensure the ends of the
PSC girder are vertical at 100 days. A diagram similar to the example at Figure 5.7 showing

the kick shall be shown on the drawing. Where there are multiple kick values, it is

recommended to produce a table showing the calculations.

Figure 5.7 - Example formwork hog and kick diagram

Super—T Girder in formwork

I(]1

i Girder

AXIQI Shor{Erlinq :. | ‘/ Super_T Gnﬂder

Finished

girder end —"

‘ — Outline of finished

-

I W

4

Hog — |

*I* Final Super=T Girder length

Bottom casting length

L
-
|
]
1

ELEVATION

of« Final Super—T Girder length.

When casting girder the manufacturer is to make
allowances in formwork for axial shortening and

kick (equal amounts each end)

SUPER-T GIRDER HOG DIAGRAM

— Finished

girder end
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5.8 Deck units and winged planks

5.8.1 Formwork and services anchors

All outer PSC deck units and winged planks have a single row of cast in formwork anchors,
as per the deck unit Standard Drawings. This row of anchors may also be used for future
services attachment, dependent on design load, and, if required, a second row may be
cast in near the bottom of the deck unit between strands.

Anchors should not be placed directly over or near transverse stressing bar locations on
deck units to avoid clashes of formwork or services with the transverse stressing units.
5.8.2 Transversely stressed deck units

The sub-set of drawings for transversely stressed PSC deck units should be presented in a
similar manner to the published Standard Drawings, and additional guidance set out in
this volume.

Transversely stressed units are to be spaced with 25 mm gaps between units.

5.8.3 Transverse stressing bar assembly schedule

A schedule of the transverse stressing bar assembly shall be shown in a table on the
drawings. The schedule should show at a minimum:

e stress bar assembly type

« length of the stressing bar

« combined mass of the stressing bar assembly, including anchorages (tonnes)
e number of stressing assemblies, and

« total mass of the stressing assemblies (tonnes).

When calculating the length of the transverse stressing bars, perform the base calculation,
and round up to nearest 50 mm, and then add an additional 50 mm to the length,
including any skew effect.

5.8.4 Transversely stressed deck units around curves

When deck unit bridges are built around a horizontal curve, the combination of skew,
radius of curve, and span length contribute to the ends of the deck units having a
‘saw tooth’ profile, shown diagrammatically in Figure 5.8.4.
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Figure 5.8.4 - Sawtooth effect at transverse stressing bars
I

A1 1 1 1 1]

HHH

Under this saw tooth effect, the stressing bars within the stressing bar holes will not be in
the same horizontal plane as the nominated skew, and a 3D assembly may be modelled to
check for appropriate tolerances and constructability. The size of the stressing bar holes
for the inner deck units may be altered to accommodate this variation as follows:

e >0.5°variation, use standard 70 mm diameter hole, and
e 0.5to 2°variation, use 140 x 70 mm diameter slotted hole.

When this variation is found to be > 2°, an RC deck design is recommended.

5.8.5 Skew angle considerations for deck units

On bridges skewed > 30°, the acute angle corners of deck units shall be truncated,
typically 50 mm.

For transversely stressed deck units, the recess for each bearing plate shall be normal to
the stressing bar hole and formed to match the skew.
5.8.6 Shear keys for transversely stressed deck unit bridges

Bridges with a skew from 30° to 45° may have shear keys to address longitudinal shear,
and the details shall be designed by the bridge designer.

Generally, each shear key is 225 mm wide, 12 mm deep, extending from the top of the unit
down the side to 75 mm above the bottom, and are spaced at approximately 1 m centres
along the unit length.

5.9 Deck units with reinforced concrete deck slab

Deck unit bridges with an RC deck require project-specific deck unit design.

The sub-set of deck unit drawings can be organised in a similar way to the transversely
stressed PSC deck unit Standard Drawings.

For bridges with skews < 30°, the ligatures and the starter bars in the deck units may be
skewed in the same plane as the deck reinforcement.
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For skews > 30°, the starter bars and deck reinforcement are to be placed normal to the
control line.

Refer to the diagrams in Figure 5.9(a) and Figure 5.9(b).

Figure 5.9(a) - Reinforcement for skews < 30°

Deck reinforcement

/////////

Deck unit starter bars

Figure 5.9(b) - Reinforcement for skews > 30°
/ Deck reinforcement

/I IRL iy

5.10 Winged planks with reinforced concrete deck slab

Deck unit starter bars

Winged plank bridges require project-specific design.

The sub-set of drawings for winged planks can be organised in a similar way to deck units
with an RC deck described above, and with the appropriate details for the holding down
bolt holes at abutments and piers as discussed in the DCBoS.

Winged planks shall be detailed in accordance with Section 4.9.7 of the DCBoS.

5.11 Prestressed concrete deck unit and winged plank girder schedules

All PSC concrete girders shall be shown in a table on the drawings. The schedule should
include the following as a minimum:

o girder type

« mass of girder type (tonnes approximate)
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« end skew dimensions (if applicable)

e number of girder types, and

« total mass (tonnes).

5.12 Typical content required on prestressed deck unit and winged plank drawings

Table 5.12 provides the minimum drawing content that should be presented on the set of
project-specific drawings for superstructure elements listed above, along with typical
drawing elements, such as schedules, and each is cross-referenced to the figures
extracted from the example drawings.

Where the drawing for the element forms a sub-set to be given to a sub-contractor, the
set shall show all those details and notes specific to that element or activity, so that the
sub-contractor has a full appreciation of the contract requirements.

Figure 5.12(a) to Figure 5.12(q) are example drawings.

Table 5.12 - Prestressed deck unit or winged plank - project-specific drawings content

Requirement

Drawing or element description

Figure reference

General Typical section through the deck, labelling all Figure 5.12(q)
arrangement features.
No‘tes to suit the.superstructure element, along with Figure 5.12(a)
lifting and handling notes. )
Notes Figure 5.12(g)

For deck unit drawings sub-sets, refer to the
published Standard Drawings as a basis.

Figure 5.12(1)

Layout diagram

A plan that depicts the arrangement of the

units / planks, with the designation for each unique
type, showing skew to ends, and centrelines of
abutments and piers, and of the bridge control.

(A section may suffice for simpler layouts.)

Figure 5.12(qg)
Figure 5.12(k)

Schedule

A table to show the following for each PSC deck unit
or winged plank type:

e the count for each
e the mass of each, and
¢ the total mass of each type.

Figure 5.12(qg)
Figure 5.12(1)
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Requirement

Drawing or element description

Figure reference

Transverse
stressing unit
schedule

(if required)

A table to show the following for transversely the
stressed PSC deck units:

length of stressing bar

the mass of the stressing bar and its anchorages

the number of stressing units, and

the total mass of stressing units.

Figure 5.12(a)

A table to show the design h fer, at 30 d Figure 5.12(a)
table to show the design hog at transfer, at ays, | ..
Hog schedule and at 100 days. Figure 5.12(qg)
Figure 5.12(1)
Figure 5.12(a)
Formwork kick or | A diagram that depicts design hog and end incline Figure 5.12(q)
hog diagram values for finished PSC deck unit or winged plank. g 149
Figure 5.12(1)
e Lifting diagrams to show precast yard and on-site Figure 5.12(a)
Lifting lifting arrangements, and Figure 5.12(g)
e Lifting anchor details. Figure 5.12(1)
Plan, elevation and sections for each type of deck unit Figure 5.12(c) to
. , elevati | y UMt Figure 5.12(F
Concrete profiles or winged plank. ‘9 (f)
and Figure 5.12(h) to

reinforcement
details

The shared notes, sections and details grouped
together within the set, and notes and details specific
to each type on separate drawings within the set.

Figure 5.12(j)

Figure 5.12(m) to
Figure 5.12(q)

Restraint system
at plank ends

For PSC deck units with RC deck and for winged
planks, (if not included in the GA drawings), details
for restraint at abutments and piers to suit the
articulation, including holding down bolt and formed
holes.

Figure 3.4(c)
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Figure 5.12(a) - Example transversely stressed deck unit bridge drawings - Sheet 1

2 x Ancen Linkpro cast-in
lifting loop, refer table or

Depariment of Transport and Main Roads MRS Detail {08/21)

550
{at C/L Deck unit)

approved equivalent
{Refer to lifting and

handling note 8) ——— .

150

DECK UNIT

ELEVATION

LIFTING LOOP DETAIL

Finished P5C deck unit

PSC deck unit in formwork

Refer CONCRETE note 8

This face vertical ——

T

NTS

3 Symmetrical

DECK UNIT

SECTION

Refer CONCRETE note 8

Axial shortening

{measured at centroid) —

* Final PSC deck unit length as shown on plans

{measured along bottom of PSC deck unit)

final PSC deck unit length at 100 days

— Axial shortening
{measured at centroid)

Spreader beam or equivalent
system to distribute load equally
between all lifting points and

provide vertical |ift —\
I
I

Load sharing device or

Le>

max

Deck unit

LIFTING DIAGRAM
SINGLE CRANE LIFT

equivalent systemn to distribute
load equally between two lifting

points at each end

+— This face vertical

NTS

Deck unit

LIFTING DIAGRAM
DUAL CRANE LIFT

NTS

ANCON LINKPRO LIFTING LOOPS

Deck Unit Type | Preduct Code ‘b’ e
AtoC LP20 545 205
DtoF LP20 545 205

TRANSVERSE STRESSING UNIT

ELEVATION
FORMWORK KICK OVER DIAGRAM
NTS
HOG SCHEDULE
PSC Deck Unit Type AtoC DtoF
Hog At Transfer 244+5 2645
Hog At 30 Days 517 B8
Hog At 100 Days 44+9 47 £10
Hog At 150 Days 47 £10 51+10
Deflection Under Kerb, DWS and Barrier 711 71
Residual Hog after 150 day 3910 43 £10
DESIGN KICK DIMENSION 'a' SCHEDULE
PSC Deck Unit Type AtoC DtoF
At Casting 10 10
At Transfer 5 5
At 30 Days 3 7
At 100 Days 1 1
At 150 Day 0 0

SCHEDULE
LENGTH | MASS § | No | TOTAL
OFF | MASS #
(m) (tonnes) (tonnes)
10.55 0.07 18 1.26

§ including transverse stressing ancharoges

LEGEND

+

Denctes final PSC deck unit length, refer to FORMWORK KICK
OVER DIAGRAM.

Denotes Top of PSCdeck unit to be treated as a construction joint,
refer CONCRETE Note 7 on this drawing

PSC DECK UNIT HOGS

i 1

The calculated hog of PSC deck units, shown in the HOG
SCHEDULE, assumes the following:

- Density 26 kiN/m*

- Elastic modulus at transfer 32800 MPa £ 20%

- No load except for deck unit self weight.
The tolerances, shown in the HOG SCHEDULE, have been used to design
the bridges and set levels. They are not to be used for acceptance. Refer
to MRTS73 Manufacture of Prestressed Concrete Members and Stressing
Units for acceptance criteria.
The design hog for the application of acceptance criteria shall be the
median value shown in the HOG SCHEDULE.

NOTES

1. For NOTES, refer to Drg No 962123 and 962124,
PSC DECK UNITS
1. PSCdeck units to be manufactured in accordance with to MRTS73 Manufacture of Prestressed Concrete Members and Stressing Units,
CONCRETE
Concrete to conform to MRTS70 Concrete.
Concrete Class te be $50/20.
Strength at transfer to be 40 MPa minimum.
Exposure classification B2,
Concrete shall be cast in rigid forms and subjected to intense vibration utilising a combination of internal and external vibrators.
All chamfers where shown to be 25 x 25 maximum unless shown otherwise,
Top surface of dedk units under kerbs shall be treated as a construction joint with the remainder of units havinga broom finish, refer to
MRTS70 Concrete.
8. When casting PSC deck units the manufacturer shall make allowance in formwork for axial shortening {equal amounts each end) as
determined by manufacturer and formwork kick 'a’,
REINFORCING STEEL
. Reinforcing steel to be read in conjunction with MRSD 1043 and MRSD 1044,

(3 F

N ;o

1

2. Reinforcing steel to be in accordance with MRTS71 Reinforcing Steel.

3. Deformed bars Grade D500N.

4. Round bars Grade R250N.

5. Minimum cover to reinforcing steel and strands to be 40 unless shown otherwise.

6. All carbon reinforcing steel to be Australasian Certification Authority for Reinforcing and Structural Steels {ACRS) certified.

STRANDS

1. Strandsto MRTS73 Manufacture of Prestressed Concrete Members and Stressing Units and AS/NZS 4672.1-7-2007 wire ordinary-15.2-1830-
Relax 2 and testing requirements to AS/NZS 4672.2-2007.

2. Pretensioning force at stressing = 196 kN per strand.

3. Ends of strands to be coated with three coats minimum of approved surface tolerant epoxy after grinding flush with ends of PSC deck units,
Each coat to be a minimum of 0.3 mm dry thickness.

4. All strands to be Australasian Certification Authority for Reinforcing Steel and Structural Steels {ACRS) certified.

STEELWORK

Steelwork to be fabricated to MRTS78 Fabrication of Structural Steelwork.

Hot rolled steel bar to AS/NZS 3679.1-2016.

Bolts Class 4.6 to AS 1111.1-2015.

Material for couplers for anchors to AS 1444-2007 {R2017).

Threads for couplers to AS 1275-1985 {(R2017).

All anchors, bolts and nuts to be hot dip galvanised to AS/NZS 1214-2016. All other steelwork to be hot dip galvanised to AS/NZS 4680-2006

unless shown otherwise, Prior to galvanising, all weld splatter and welding slag is to be remowved.

7. Al steelwork to be Australasian Certification Authority for Reinforcing Steel and Structural Steels {(ACRS) certified.

TRANSVERSE STRESSING BARS

1. Transverse stressing bars to MRTS73 Manufacture of Prestressed Concrete Members and Stressing Units and AS/NZS 4672.1-bar-29-1030-P,
or -bar-32-1030-P {with 300 minimum coarse thread at each end) and testing requirements to AS/NZS 4672.2-2007

2. Transverse stressing force at lock off shall be 350 kN.

3. All transverse stressing bars to be Australasian Certification Authority for Reinforcing Steel and Structural Steels {ACRS) certified.

TACK WELDING

1. Tack welding for location purposes to MRTS71 Reinforcing Steel.

2, Welding consumables to be G49X or T49X,

Welding consumables to AS/NZS I1SO 17632-2022 or AS/NZS 14341-2022,

LIFTING AND HANDLING

1. PSCdeck units to be lifted by means of lifting loops only.

2. The calculated mass of PSC deck units as shown is based on an assumed concrete density of 2700 kg/m”.

3. The lifting loops have been sized based on the following assumptions:

a. The sling angle factor is 1.0,

b, Suction facter for demoulding is 1.2 based on a smooth, well-oiled steel casting bed,

c. Dynamic factor is 2.0 based on non-tracked mobile [ifting equipment {including rubber tyred) travelling with the suspended load on a
prepared even surface.

d. Factor of safety of 4.0

4. The contractor shall ensure the factors above are appropriate for |ifting arrangements at casting yard and site, otherwise the
contractor shall obtain a lifting loop design from the manufacturer that is RPEQ certified and suitable for the contractors proposed lifting
arrangements in accordance with MRTS73 Manufacture of Prestressed Concrete Members and Stressing Units,

5. Additional reinforcement may be required in the vicinity of the lifting loop. This shall be confirmed by the lifting loop manufacturer and
submitted to the Designer for approval prier to fabrication of the PSC deck unit.

6. Shackle pin through lifting loops shall be in accordance with lifting loop manufacturer’s specification.

7. Deck units shall be braced for stability in accordance with the contractor's Temporary Works design details. Units shall be braced, as
necessary to ensure horizontal and rotational restraint prior to transverse stressing. The design of the bracing/restraint system shall indude
provision for direct and eccentric load effects from any attached walkways, safety rails or formwork system. Imposed torsion and stability
shall be checked by an RPEQ Temporary Works Engineer to suit the Contractor’s Safe Work Method Statement and shall be submitted to
the Administrator for review and approval at least 21 days prior to manufacture of the deck units.

Lifting locps shall be cut off after erection of deck units is complete and treated in accordance
with MRT574 Supply and Erection of Prestressed Concrete Deck and Kerb Units.

O S

IBIS No.

DESIGN CRITERLA: DESIGN CODE: A8 51002017

Seales

2|

Revisions/Descriptions

Signatory: - RPEQ Full Name, Eng. Area and EEO.NG-. or
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Date Dmensiens shown in millimetres
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Figure 5.12(b) - Example transversely stressed deck unit bridge drawings - Sheet 2
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The contractor’s RPEQ shall design and certify the
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anchors as shown on these drawings, with the
approval of the Designer.

FORMWORK ANCHOR DETAIL
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thread typ
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TRANSVERSE STRESSING UNIT - DETAIL
Scale B

ment of Transport and Main Roads MRB Detail (08/21)

Grout between units not less
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|
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Scale A W
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TRANSVERSE STRESSING VOID ARRANGEMENT

NOTES

1. For NOTES and LEGEND, refer Drg No 962123,962124 and 962144.

2. For lifting loop, refer Drg No 962144,
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Figure 5.12(c) - Example transversely stressed deck unit bridge drawings - Sheet 3
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Volume 3: Structural Drafting Standards, Chapter 4 - Bridge drawings

Figure 5.12(d) - Example transversely stressed deck unit bridge drawings - Sheet 4
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Volume 3: Structural Drafting Standards, Chapter 4 - Bridge drawings

Figure 5.12(e) - Example transversely stressed deck unit bridge drawings - Sheet 5
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Volume 3: Structural Drafting Standards, Chapter 4 - Bridge drawings

Figure 5.12(f) - Example transversely stressed deck unit bridge drawings - Sheet 6
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Volume 3: Structural Drafting Standards, Chapter 4 - Bridge drawings

Figure 5.12(g) - Example deck unit with reinforced concrete deck bridge drawings - Sheet 1
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PSC DECK UNIT NOTES

1. For General Notes, refer Series No. BR-GN-01 & BR-GN-02

2. PSC DECK UNITS shall be manufactured to MRTS73, supplied and erected to MRTS74.

3. CONCRETE shall be in accordance with MRTS7O0.

Concrete S50/20.

Strength ot tronsfer shall be 40MPa.

Exposure classification B2.

Concrete shall be cost in rigid forms ond subjected to intense vibrotion.
All chamfers where shown to be 25 x 25 unless shown otherwise.

4, REINFORCING STEEL shcll be read in conjunction with Stondord Drowings 1043 and
1044. Reinforcing steel shall be in accordance with MRTS71 and AS/NZS 4671.
Deformed bors Grode D500N. Round bars Grode R250N.

Minimum cover to reinforcing steel and stronds sholl be 40 for ol sides.
All carbon reinforcing steel shall be ACRS certified.

5. STRANDS shall be to AS/NZS 4872.1 — 7 wire ordinary—15.2-1750-Relax 2 ond

testing requirements to AS/NZS 4672.2.

Pretensioning force ot stressing = 187.5kN per strand.

Ends of strands to be coated with three coots minimum of opproved surfoce
tolerant epoxy after grinding flush with ends of units. Eoch coat shall be o minimum
of 0.3mm dry or 0.6mm wet film thickness.

6. STEELWORK shall be fobricated to MRTS7E.

Steel plate Grade 250 minimum to AS/NZS 3678.
Bolts Class 4.6 to AS 1111.1.
Bolts Class 8.8 to AS/NZS 1252
All bolts and nuts shall be hot dip galvanised to AS 1214,
Al other steelwork shall be hot dip golvanised to AS/NZS 4680.
Prior to galvanising, oll weld splatter and welding slog to be removed.
. VOIDS shall be cellular polystyrene Grade SL to AS 1366.3.
B. WELDING symbols to AS 1101.3.
All welds, except location tack welds, shall be SP category.
Tock welding for location purposes to AS/NZS 1554.3.3.1 and 3.3.2.
Welding shall not be carried out within 75 from ony bent portion of the ber.
Welding consumables shall be controlled hydrogen type: G49X to AS/NIS 14341-B or
T49X to AS/NZS ISO 17632-B unless shown otherwise.
9. CAST-IN LIFTING ANCHORS shall be galvanised.
For all lifting notes refer to "Lifting Notes” on this Drawing.
For all lifting hoop notes refer to "Cast—in Lifting Hoop Notes”™ on this Drawing.

10.PVC DRAINAGE PIPES shall be to AS/NZS 1260.

11.FINAL DECK UNIT DIMENSIONS: When costing units the manufacturer shall make
allowance in formwork for end formwork kick due to hog and axiol shortening (equal
omounts each end) so that the units assume the detailed dimensions, shown in this
drawing, ot 100 days.

12.HOG DIFFERENTIAL: Deck units shall be cast in a span by spon configuration, with no
more than 3 weeks elopsed between all units in the some span, This is to minimise
hog differentiols between internol ond edge units ot the time of erection.

Each Unit to be clearly marked with its Spon and Unit type.
13.Refer to Clouse 7.3.6 of MRTS70 for acceptoble toleronce of hog in deck units.

-

CAST-IN LIFTING HOOP NOTES

H1. LIFTING shall be with minimum pin diameter os per manufacturer's specifications.

H2. HOOP FINISH: After lifting hoop is no longer required, cut—off and grind flush with
top of deck unit, apply three coats of opproved non-obrosive surfoce tolerant
epoxy to provide o minimum dry film thickness of 0.3 mm dry or 0.6mm wet.

H3. CAST=IN UFTING ANCHORS AND HOOPS shall be in accordance with the notes ond
detoils on this drowing. if olternctive onchors or hoops are requested, they must be
designed ond certified by an RPEQ structural engineer cnd submitted to the
Administrator for approval by the Design Engineer.

LIFTING NOTES
L1. Maximum dynamic lood foctor used for this design is 2.0
L2. Proprietary lifting anchors shall be a TMR approved product.
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Volume 3: Structural Drafting Standards, Chapter 4 - Bridge drawings

Figure 5.12(h) - Example deck unit with reinforced concrete deck bridge drawings - Sheet 2
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Volume 3: Structural Drafting Standards, Chapter 4 - Bridge drawings

Figure 5.12(i) - Example deck unit with reinforced concrete deck bridge drawings - Sheet 3
Department of Tronsport ond Main Roods WRE_Detoil (08/19)
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Volume 3: Structural Drafting Standards, Chapter 4 - Bridge drawings

Figure 5.12(j) - Example deck unit with reinforced concrete deck bridge drawings - Sheet 4

Department of Tronsport and Main Roods MRB. Detoi (08/19)
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Volume 3: Structural Drafting Standards, Chapter 4 - Bridge drawings

Figure 5.12(k) - Example winged plank bridge drawings - layout and notes

Department of Transport and Main Roads MRE_Detad (08/721)
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NOTES
PSC WINGED PLANKS PRESTRESSING
N1. For General Notes refer Senes No. SN-01 to SN-03, P1 Strands to AS5100 and ASNZS 4672.1-7 wire ordnary-15.2-1830-Relax 2
N2 PSC Winged Planks shall be manufactured to MRTS73 (July 2019) and supplied and erecled P2 Pretensioning force at stressing = 195.5kN per strand (75% of breaking load)
1o MRT374 (November 2018} P3. Endsof stands shall be coated with fhree coats minimum of surface folerant epoxy afier
N3 PSC Winged Ptank types and ends shall be marked by the manufactuer to facilitate erection. grindng flush with ends of Planks. Each coat shall be a minimum of 0.3mm dry thickness,
N4, Formwork system and anchors, if required, to be designed and RPEQ cerlified by the P4 Asnug filing plastic ube shall be used for deboncing of strands and shall conform to
Coniractor's Temporary Works Design Engineer. Size and setout of formwork anchors to be MRTS 73 (July 2019).
confirmed with the design engineer.
; . ) voIDs
NS ?nﬁ piar#f::[h the !M; wns_?_d Plar: n';w lE;f‘ef are ;ﬂ; ne-tmiréw fﬁﬁﬂ W'r:!?:: V1. Voids shall be cellular polystyrene Grade SL to AS 1366 3
RARCIYPOE HIICG A DRIELAL [OSRIOf S SRR DL WINGS [ aks, SN0 [SrerICa s V2 The manufacturer of the PSC Winged Planks is responsible for restraining
made to winged plank specific dmensions and details including length, widih, end block type, the voids during the manufaciure of the pianks. Where the vaids have
girder onentafion and end kicks. Winged planks with the same winged plank type, that are floated or displaced outside of the tolerances stated in MRTS74 {November
identical, may be swapped within the same bridge span, provided the winged planks are 2018) , the PSC Winged Planks will be rejected
aniented correctly for the deck bebonding. G
N6 Wingedplank shall ot be swapped between bridges or o one span fo ancther span CONSTRUCTION PROCEDURE - WINGED PLANK ERECTION
without the Administrator's approval Install non-compressible temporary packers on fop of headstock, posioned to support the
: winged planks. Packers shall be of sufficient strength lo support the weight of the winged
N7.  Matenial for couplers for anchors to AS 1444. Threads for couplers fo AS 1275. planks, and of such a height under load that the soffit of the winged planks will diear the top
NB. All permanently, atmospherically exposed, anchors to be stainless steel Grade 316 of the beanings by 1mm at the dosest paint
Al oter:anchaorsishel befick dpped gavan sed KiAS1 214 2 When compressible filer is required around the fomed holes, attach it with epoxy adhesive.
NS. ieamar!:s::rmflla\tals _sha::dc;nsgamngsa'a baﬁmmas:u:&dhogmtm PsC 3 Immedately prior to installing the winged planks, apply an approved epoxy fo the top
In:égmh:da:ka ?b::—:m day hog values shown on the Hog Schedule, less dead surface of the bearing. The epoxy shall have cured compressive strength of not less than
ST 50MPa. The thickness of the epaxy is determined by the hoglgrade of the winged planks.
N10.  Where the actual hog values vary from these values, adjustment may be required to the The thickness shall nol exceed 15mm
bridge levels. Refer fo design hog noles and MRTSTT (July 2018). 4 The winged planks shall then be lowered info position and supparted on the packers. Any
excess epoxy squeezed out shall be removed before it has set LEGEND
CONCRETE 5 If the epoxy sets before compietion of this operation, the winged pianks shall be lified off )
1. Strength attransfer shall be 40MPa minimum and all contact surfaces dleaned before repealing the process s i
a e : |
o Concrete shall be castin rigid forms and subjected o inlense vibeation ulising external & Put hoiding down balts into place before groufing in the holding down balt to the required '— Plank Type
vibrators depin L Plank Reference
Heat accelerated curing of PSC Winged Planks shall be in dance with MRTS70 T Place the fibre washers and silicone in the top of the holding down balts before installing Sequence Number
C3 uly 2022) Mo the washers and nuis. Bridge Span
8 After th has cured over a period of not less than 48 hours, the packers shall be
C4, All chamfers where shown shall be 25 x 25 masimum unless shown othenaise. mmz:‘:fgm dslodgm;:he wp:;d planks s o —— Winged Plank
C5  When casfing units the manufacturer shall make allowancein formwork for end formmaork
kick and adial shorlening (equal amounts each end). NOTES
1. For General Notes, refer Series No. SN-01 o SN-03.
2. ForWinged Plank diagram and Notes, refer Series No GI-02.
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Volume 3: Structural Drafting Standards, Chapter 4 - Bridge drawings

Figure 5.12(l) - Example winged plank bridge drawings - Sheet 1

Department of Transport and Main Reads MRB Detail (08/21)
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Abutment A End | | Abuiment B End ~— Load sharing device or i
L | [ l§ | i J f/ \\ /" equivalent sysiem to — Load sharing device o
________ | / distribute load equally equivalent system 1o distribute
,l e [ e e s e O % X 4 between two lifting paints at S e P4 load equelly behvean 2 No.
4& é 3 _\__f ascdiend | i, & - |(‘ lifting points at each end.
%\ /& _— Lifing ancher each end \ — 2 No. Lifting
# Aaal shortening .I | 1 1 ’ anchors each end
Final winged plank length 'L’ as shown in schedule A {measuredat centroid) = ! o [ ]
(measured along bottom of winged plank)
#When casting winged plank Precaster is o determine
and makee allowance in formwork for axial shorte
e WESERE i AN SINGLE CRANE LIFTING DIAGRAM DOUBLE CRANE LIFTING DIAGRAM
iy DESIGN HOG OF PSC GIRDERS TS L
GIRDER ID HOG (mm) AT DEFLECTIONS (mm) RESIDUAL
TRANSFER = 28 DAYS 100 DAYS | 150 DAYS |UNDER DECK SLAB  UNDER DWS AND BARRIERS HOG
PSC WINGED PLANK DESIGN HOGS Grders 01 06 (al spans) pe] %15 216 2z6 72 &1 Bild
D1 To delermine the positive limet of hog of the winged plank, the following parameters have been
assumed: " 700 {measured along o Top of winged plank
a Loss due lo relaxalion at transler = 5% centreling of winged plark)
b The moduus of elasticity of the concrete = 25,600 Mpa T T T .+. —! |
D2 The calculatedhog has been determined using the following — T '
: P PLAN ———
el SC WINGED PLANKS SCHEDULE il RS ———— —
b Ageatloadng = 7.0 days e ‘
¢ LocatonTador=05 LOCATION BEAM NO. BEAM LENGTH'L" (mm) | BEAM MASS (t) g
d Strength factor = 1.0 G -
The losses due to elastic shortening, creep, shrinkage and development of sirength over fime CG-1-01-A 16940 22258 !
have been considered in the hog calculations ) SPAN 1 CG-1-02-B TO CG-1-08-B 16940 22258 -
The hypothetical age at loading is adusted to account for steam curing 061080 16940 22258 S Bl e ilvcamantiods
D3 The upper bound and lower bound hogs have been delermined by varying the efastic modulus CG-2:01-0 16940 22258 ‘Parchem Renderoc HBTO or similar
alranster. Median hog is calculated assuming Ec= 32,800 Mpa. Lower bound hog is SPAN2 | OG202ETOCG208E 16940 22258 | | apwieved atpler koatons.
calculated assuming Ec = 39,360 Mpa. CG-2-08-F 16940 22258 .
D4, The positive expected vanance in design hog at 150 days has been used fo set bridge levels CG-301-A 16340 22258
D5 The expectedvariance n the Design Hog Schedue shal not o be usedor the appication of g K 16940 o LIFTING ANCHOR DETAIL
acceptancelrejection of winged piank hog in accordance with MRTS73(July 2015). The 0G38C 16940 258 SCALEA
acceptancefrejection of design hog shall be in accordance with MRTS7 3{July 2019) CG-4-01-D 16940 22 258
and based on the median hog value shown in the Design Hog Schedule. SPAN 4 CG-4-02-H TO CG-4-08-E 16940 22958 LIFTING AND HANDLING NOTES
CO4-08F 16940 22958 L1 For the calcwlated mass of each Winged Plank refer 1o the Winged Plank Schedule. The mass calculaion is based on a concrete density
D 16540 22558 of 2700kg/m3. Owing fo fabrication methods and tolerances, the mass of the Winged Plank may vary from that noted on the Schedule.
SPANS CGB02ETOCGAE0BE 16940 22958 L2 The Manufacturer shall calculate and mark the actual mass of each PSC Winged Plank in accordance with MRTS72 (July 2019).
CG500F 16940 22258 L3 Lifting anchors shown on plan and dlevation are sized for the calculabed mass and in accordance with MRTST3 (July 2019) with a dynamic
factor of 1.7 based on tracked mobile lifing equipment iravelling with the suspended load on a prepared even surface. The Manufacturer
SPANG ogf’g:;gvawa 1$ gg may propose alternative ifing devices for consideration.
CO-6-00A 16940 22958 L4 The Precast Manufacturer shall be responsible for the final design and RPEQ Certification of the lifting device should the Winged Plark
CCTO1A 16040 53 258 mass or lifing mass required to be increased during the manufactuning process. The final RPEQ Certification for lifting device shall be sent
SPANT oI BTO SOT 68 oD %958 1o the Design Engineer for review prior lo manufacturing the Winged Planks.
OG-T-06-C 16940 20958 L5 During storage, transport and handing, the PSC Winged Planks shall be kept in an upright pesiticn and supported no more than 700mm
OG80IC 16940 22758 from each end. The Contractor shall be responsible for ensuring the stability of PSC Winged Planks duning storage, franspart, handling
SPANS 0G-8-02-BTO CG-6-05-B 16940 22256 end erection. _ ) )
CGB00A 16940 72758 L6. PSC Winged Planks shall be lifted by the lifing anchors noted, provided the angle between the sling and the cenireline of the PSC Winged
Plank is not less than 60°.
L7. PSC Winged Planks to be supplied and installed in accordance with MRTS74 (July 2018) .
L8 PSC Winged Planks shall be braced for stability in accordance with the Confractor's Temporary Works design details. Planks
shall be braced, as necessary, fo ensure horizontal and rotational resiraint prior o and during casting and installation of Ihe
composite deck slab. The design of the bracing/restraint system shall include provision for direct and eccentric lcad effects from
any altached walkways, safely rails or formwork systems. The Temporary Works design shall be underiaken, by an RPEQ
Temporary Work Engineer, fo suit the Confractor's Safe Work Method Statement and shall be submitted to the Design Enginesr,
for review and approval at least 21 days prior fo casiing of Winged Plank.
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Volume 3: Structural Drafting Standards, Chapter 4 - Bridge drawings

Figure 5.12(m) - Example winged plank bridge drawings - Sheet 2

Department of Transport and Main Roads MR Detail (08/21)
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Figure 5.12(n) - Example winged plank bridge drawings - Sheet 4

Departmant of Transport and Main Roads MRB_Dotail (08/21)
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Figure 5.12(o) - Example winged plank bridge drawings - Sheet 5
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Figure 5.12(p) - Example winged plank bridge drawings - Sheet 6
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Figure 5.12(q) - Example winged plank bridge drawings - Sheet 7

Deparment of Trangporl and Main Reads MRB Detail (08/21)
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5.13 Super-T girders
All Super-T girder bridges are designed to support a cast-insitu concrete deck.

The set of drawings for Super-T girder bridges with skews < 30° and simple bridge
geometry can closely follow the published Standard Drawing, and additional guidance set
out in this volume.

Super-T girders shall be detailed in accordance with Section 4.9.4 of the DCBoS, and any
future published Standard Drawings.
5.13.1 Super-T girder schedules

Super-T girders can be more complicated than other girders and require more
information to be shown in the schedule. Super-T girder schedules shall show as a
minimum:

o girder type

« girder length

« end block length

e void arrangement

« flange widths

« end skew dimensions (if applicable)
« denotation of scupper voids

« denotation of hanger holes

o end block types

« number of girders, and

mass of girder (tonnes approximate).

5.13.2 Super-T girder flange widths

Whenever possible, the flanges on outer girders are to be made the same width as those
on the internal girders to keep the number of girder types to a minimum. On bridges with
a horizontal curve, the outer flange of the outer girders should be curved to match the
road alignment. When setting out the bridge, the drafter shall ensure that the flanges are
wide enough to fit holes for formwork anchors and drainage scuppers.

Drafting and Design Presentation Standards Manual, Transport and Main Roads, January 2026 147



Volume 3: Structural Drafting Standards, Chapter 4 - Bridge drawings

5.13.3 Super-T girder voids

Voids shall be made from standard 5 m and 2.5 m long forms. Voids are separated
longitudinally by a diaphragm of concrete 150 mm wide containing one set of steel
reinforcement. The length of the solid end blocks at the ends of the girder are measured
along the girder centreline. In general, the minimum length of the solid end block shall
not be less than the girder depth (refer to Section 4.9.4.3 of the DCBoS for acceptable
section dimensions and void arrangements).

5.13.4 Super-T girder void drainage

Drain holes are required between the voids and in the end blocks to drain the voids prior
to deck casting.

If the bridge is subject to flooding, large diameter drain holes, size and spacing as
specified by the bridge engineer may be required at the base and top of the voids to allow
the voids to fill with water as a way of preventing the bridge from potential floatation.

5.13.5 Bearing restraint plates

Girders supported on elastomeric or pot bearings require a bearing restraint plate above
each bearing to stop the bearing moving from its designed position. Because the vertical
load from the girder is required to be applied evenly across the bearing, the plate is
tapered to nullify the effect of the girder hogging.

Standard details for restraint of elastomeric bearings, in accordance with Section 4.8.6 of
the DCBoS, will be provided in a new departmental PSC girder Standard Drawing.

Plates cast in or welded to girders, for example, the top attachment plate, shall be the only
plates shown on the girder fabrication drawings. All other plate details associated with the
bearing shall not be shown on those girder drawings because the casting yard fabricating
the girders would not be fabricating the steelwork. Rather, the details shall be shown on
the bridge bearing drawing series (refer to Table 8 in Chapter 2 of this volume for series
numbers).

If a bridge has different types or dimensions of plates, a layout diagram is required to
show the orientation of the plates (refer to Figure 5.13.5).
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Figure 5.13.5 - Layout diagram for bearing restraint plates
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5.13.6 Restraint blocks

Where restraint blocks are used, the number and sizes of dowels and restraint blocks are
to be determined by the designer to accommodate the required loads. Typically, it is
expected that cross-girders will be deeper than the restraint blocks and dowels will be cast

into the restraint blocks deeper than they project into the cross-girders, as shown in
Figure 5.13.6 below.

Sufficient details are to be shown for orientation, sizing, reinforcing, dowel caps, dowels,
locations, and correct installation dimensions and orientation.

Restraint blocks are to be supplied on both ends of each span so that the deck infill pour is
not engaged to carry larger loads than otherwise required.
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Figure 5.13.6 - Typical restraint block
£ Lotercl Restroint block

5.13.7 Cross-girders

All Super-T girder bridges require cross-girders cast at the ends of each span to
strengthen the structure and provide lateral / torsional resistance to the girders. They also
stabilise girders during deck casting and curing and facilitate jacking during maintenance.

Cross-girders shall be documented in the deck drawings. Cross-girder dimensions and
reinforcement are project-specific, dependent on span and girder width.

The couplers for the cross-girder starter bars shall be detailed in the girder drawings.

To reduce reinforcement congestion and improve bearing access, a narrower and higher
cross-girder than typical maybe used, along with an increase in height of the bearing
pedestal.

At fixed and expansion joints, cross-girder reinforcement bonds into the concrete deck. At
continuous deck joints the cross-girder reinforcement cannot do this as the deck is de-
bonded with sheets of approved polyethylene. Refer to Figure 5.13.7(a) for typical
cross-girder design, and Figure 5.13.7(b) for alternate designs, where girder ends may be
cut out to simplify reinforcement.

For bridges subject to flooding, air escape holes shall be cast into the cross-girders to
reduce air entrapment and uplift as floodwaters rise.
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Figure 5.13.7(a) - Example cross-girder design at abutment
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Figure 5.13.7(b) - Example cross-girder design at continuous joint at pier
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Figure 5.13.7(c) - Example cross-girder design at continuous joint at pier
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5.14 Girder schedules

All girders require a schedule to be shown in the bridge girder drawings. The following
section will outline the minimum requirements for PSC and steel girders.

For girder mass calculations, the specific density in tonnes per cubic meter (t/m3) shall be
used, with value determined by the design engineer.
5.15 Typical content required on the Super-T girder drawings

Table 1.5.15 provides the minimum drawing content that should be presented on the set
of project-specific drawings for superstructure elements listed above, along with typical
drawing elements, such as schedules, and each is cross-referenced to the figures
extracted from the example drawings.

Where the drawing for the element forms a sub-set to be given to a sub-contractor, the
set shall show all those details and notes specific to that element or activity, so that the
sub-contractor has a full appreciation of the contract requirements.

Figure 5.15(a) to Figure 5.15(l) are example drawings.
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Table 5.15 - Super-T girders - project-specific drawings content

Requirement

Drawing or element description

Figure reference

Standard Drawing.

General Typical section through the deck, labelling all Figure 3.4(f)
Arrangement features.

Notes to suit the superstructure element, along with
Notes lifting and handling notes, as per the published Figure 5.15(a)

Layout diagram

A diagram that depicts the arrangement of the
girders, with the designation for each unique type.
showing skew to ends, centrelines of abutments and
piers, and of the bridge control.

Figure 5.15(a)

Schedule

A table to show the following for each girder:
e girder type

e girder length

¢ end block length

¢ void arrangement

o flange widths

e end skew dimensions (if applicable)

¢ denotation of scupper voids

¢ denotation of hanger holes

e end block types

e number of girders, and

e mass of girder (tonnes approximate).

Figure 5.15(b)

Hog schedule

A table to show the design hog for girders at:
e transfer

e 30 days

e 60 days, and

¢ 100 days.

Figure 5.15(b)

Formwork kick or
hog diagram

A diagram that depicts design hog and end incline
values for finished PSC girders.

Figure 5.15(b)

Lifting diagrams

Diagrams to show precast yard and on-site lifting
arrangements.

Figure 5.15(b)
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Requirement Drawing or element description Figure reference

Plan, elevation and sections for each type of girder.

Concrete profiles . S .
P The shared notes, sections and details, including

an . . - Figure 1.5.1
.d restraint details, grouped together within the set, and ‘gu e 1.5.15(c) to
reinforcement . o Figure 1.5.15(]
. notes and details specific to each type on separate
details : L
drawings within the set.
) _ ] _ ) ) Figure 1.6.13.9(j)
Cross-girders Elevation and sections showing the reinforcing.

Figure 1.6.13.9 (k)
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Volume 3: Structural Drafting Standards, Chapter 4 - Bridge drawings

Figure 5.15(a) - Example restraint plate and bearing assembly details for Super-T girder bridge drawings - Sheet 1

Department of Transport and Main Roads MRS Detal (08/21)

< ‘Foiaro] \
JOTHRO] _
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I I Seenole 5.5

NO
11
12

4-M16 x 30 long ‘Unbrako” alloy

] T

TYPICAL SECTION - BEARING ASSEMBLY
SCALEB

TES
For General Notes, refer Drg Series No. BRO1-NL-001 to BRO1-NL-002.
Girder type nomenclature on this sel of drawings is as follows:
G1 = Girder Layout Type - consistent flange width and length.

GIRDER LAYOUT DIAGRAM FOR BEARING RESTRAINT PLATES STEELWORK
SCALEA 21 Steelwork to be fabwicated lo MRTS78
22 Steclplate to be Grade 350 to ASMNZS 3678 UNO.
23  Sel screw Class 4.6 to AS 1111,
24 Bolts Class 8.8 nuts Class & and washers for Class 8.8 bolts to AS/INZS 1252
25  All bolts and nuts to be hot dip galvanised lo AS 1214
26 Al stoclwork to be hot dip galvanised lo AS/NZS 4680 UNO. Prior to galvanising, all weld splatter and welding slag i to be removed.
27 "Unbrako® screws Grade 10.9 to BS 4168 or approved equivalent.
n - 28  “Unbrako" screws lo be mechanically zinc plated.
¥ Bearing 29 “Unbrako’ screws to be reated with anti-galling paint or tape prior to instaliation
40 210 Membersto be branded with sutable identification after fabrication
211 Beaning restraint plates shall be supplied with a flalness tolerance across the width of the plate of 0.5mm and straightness of 0.05mm
i‘l‘::ﬂ‘gg:;; 290 long — 235 235 el any direction. The tems of fialness and shraighiness are defined in AS1100,101
'_ 0 115 15 3 - Stool plabe, Bickiis varios, i&umpﬁ holes to be tapped in accordance with table 1.of AS1214, UNO.
(o) Cnte 00 T - o S el 31 WELDING symbols cordomn to AS 1101.3. Siucural Stee
81"\ N —e— 4 Eyock diagram 32 All welding fo ASNZS 1554.1
LEGEND b 1 1 i e 33 Al welds, cxcept locabion tack welds, to be SP category.
1 i? *'?J\ = 2 34  Welding consumables fo be controlied hydrogen type G493 to ASINES 1SO 14341-B, or T493 to ASMNZS 17632-8 UNO.
. : | : DETAIL -"1' S GIRDER PLACEMENT
1 Denotes Bearing Restraint Plate type / Girder End Type ﬁ = I 41, The Measured Hog of each girder shall be surveyed during manufacture in accordance with MRTS72 and 14 days prior to transport to
|4 | | Il 8 SCALENTS sie. Tolerances of Hog values shal be to MRTST3.
B Denotes Girder Centreling : i | 42 Where the Measured Hog values vary from these values, adjustment may be required to bridge levels. Refier Note 4.7 on Drg Series
g , No. BRO1-NL-001,
G1 Denotes Girder Type T = = | | | 43 Measured Hog values shall be submitted to the Administrator prior o casting of the Bearing Pedestals (HOLD POINT)
.. = I ot + r L =0 I 44 Girders older than 150 days at the ime of casting the RC Deck Slab are considered to be a Non-Canformance and are fo be subject
® Denotes Fixed Beating Girder s : | | 16412 Tapped oversize o roview by the Designer
= Y = I [ | holes through piale 45, The Contractor shall ensure that the top of the Bearing Pedestal is flal and level prior lo installing the Elastomeric Bearings
= Longitudinal Restraint -’I:A'“‘ 1_ L | | | Lo P e 46, Selout ofthe Elastomeric Bearing on the Pedestal shail be within +-3mm of the correet plan position on the Pedestal,
Ha— ! g —& 4 il | 47, Girders shall be seated in accordance with MRTST5
- gle |1} I ; LBeamg{ .~J s CONSTRUCTION PROCEDURE
| | " é - / ] @ 5.1, Bearing tapered plales complying with MRT 575 bolted lo the underside of the girders shall be used to take out the hog in the girders
[t S ] 4 T P i as shown on the drawings.
i : g it CREEEE ;% A X 52 The Girder shall be installed as per girder erecion sequences shown on Drg Series No. BRO1-GR002.
P i | ! J#L—' ,EHH i 53 The girder shall be lowered carefully unl it just touches the bearing,
TRAI 4 40 x 16 fat bar £ 54 fthe gap between the top surface of the bearing and the bearing tapored plate (measured at any point along the interface) is less
BEARING RESTRAINT PLATE SCHEDULE 4:18 dia holss nersmal —— 185 15 J {under) Grade 300 — / than Imm, the girder shall be placed directly on the bearing
| PLATETYPE A ‘B | NoOFF ‘ o fop face and countoreurk b e—— 55, Ifthe gap betwoen the top surface of the bearing and the tapered plate is greater than 1mm, the girder shall be Ifted, the lapered
1 16 3 | 13 on bottom face M12x 30 lang o plate shall be cleaned of dust and of and the top surface of the bearing shall be coated with approved epoxy putty (Sikadur 33 or
2| _® 1 & [ W | sol screws SECTION / A\ oquivalent).
Note: Flale taper based on 150 day hog value PLAN - RESTRAINT PLATE — | 56. The girder shall be lowered and supported on lemporary packers and the periphery of Ihe beaning checked to ensure that the entire
e SCALEC - ﬁmm the girder and bearing is filied with epoy pulty. Surpius epoxy putty squeezed out shall be removed before it has
57, Ifthe epoxy putty sets bafore completion of this aperation, the girder shall be lifted and all contact surfaces cleaned before repealing
Suvey Dats the process
m GDA 94 58 After the epoxy putty has fully cured over a period of not less than 48 hours and reached the sirength of not less than 60#Pa, the
— lemparary packers shall be removed.
Modiary Drg Nos FHere. | GA Zona 56 59 The Contractor is responsible for ensuring the stabiity of the girders longiudinally and latorally) during construction. This may
mvolve bracing bebween the girders, or tempor: of the girders.
m pre— temporary bracing g mporary propping of the gird
E MR101082 I BIS No.
L ! BRIDGE DESIGN CRITERIA: ASS100-2017 DESIGN LOADING: SM1600 & HLP400 DESIGN SPEED: 70 kmh EARTHOUAKE CATEGORY: BEDC-3 BARRIER PERFORMANCE LEVEL: Reguar BRIDGE TYPE: RC deck on SuperT girders
P G | 5 Queensland
0 15 3 45 6m Checked 1 e
A — = BRO1 BEARING RESTRAINTS LAYOUT G Government
I[ g 0100 200 300 s00mm [CTL CHGE V::“ PLAN AND DETAILS Job No.
- _ Reference Poinls Mo ENGINEERING GERTIFICATION (RPEQ) Contract. No.
: :”:”:-!' Lf‘ﬂ:‘{h"‘ """"""""" WA T A e A L A P A Pt C o_wmm Preceding Dist o start From start to From end to Following Design Reviews (RPEQ) _ENG.AREA | SIGMATORY FULL MAME I‘_p_‘_q_. B DATE _ e LA Lo
Signalory - RPEQ Full Name, Eng Area and RPEQ No. o bl - — RP o job (um) end of job following RP RP St Drawing No. I
| - Full Name and Position Tile except where then othemse | | | | | Senes Number
AT JTheguch Cheingoe rom ; Lo 157
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Volume 3: Structural Drafting Standards, Chapter 4 - Bridge drawings

Figure 5.15(b) - Example notes, details and schedules for Super-T girder bridge drawings - Sheet 2

Department of Transport and Main Floads MRB_Detail (08/21)

NOTES
1.1 For General Motes, refer Drg Series Mo, BRO1-NL-001 and BROA-NL-002.
1.2 For Girder Layout Plan, refer Drg Series No. BRO1-GI-001.
1.3 Girders to be manufactured to MRTST3.
COMCRETE
2.1 Concrete shall be class S50/20 and conform to MRTSTO0.
2.2 Strength at transfer shall be 40MPa minimum,
2.3 Exposure classification B2.
2.4 Conerete shall be cast in rigid forms and subjected to intense vibration utilising cxternal vibrators.
2.5  Top surface of all girders and where cross girders located to be trealed as CJ to MRTST0 UNO.
26  When casting girders the Manufacturer shall make allowance in formwork for axial shorlening (equal amounts each end)
as determined by Manufacturer and formwork kick *End 1* and *End 2°
REINFORCING STEEL
o \ D/ 3.1 Reinforcing steel shall be read in conjunction with MRSD1043
{measured at equally between the end lifiing & & 3.2 Reinforcing steel shall be in accordance with ASINZS 4671 and MRTSTA.
ventroid) peints, and provide vertical It \ 1 33 Deformed bars Grade DS00N. Round bars Grade R250N.
This face vertical | | 3.4 Mnimum cover to reinforcing steel and strands shall be 40mm UNO.
! 35 Allreinforcing steel shall be Australian Ceification Authority for Reinforcing Steel (ACRS) and registered to MRTST1.
L Final Super-T girder length as shownin table J g;?RA mﬁm consumables shall be B-G49X or B-T40X to AS/NZS IS0 17632 or ASINZS 14341,
(Super-T girder length at 150 days) Girder 41 Strands shall be to AS/NZS 4672.1-7 wire ordinary-152-1830-Relax 2 and testing requirement to AS/NZS 4672 2.
Bottom casting length 4.2 For strands construction requirements refer to MRTST3,
4.3 Pretensioning force at siressing = 196kN per sirand.
4.4 Ends of strands shall be coated with three coats minimum of surface tolerant epoxy after grinding flush with ends of
ELEVATION girders. Each coat shall be a minimum of 0.3mm dry thickness.
FORMWORK KICK OVER DIAGRAM VERTICAL LI I:;LNG DIAGRAM 45 Asnug fitingplastc tube shal be usod for debording of strands.
HTS 46 This snug fiting tube shall be fastened to the strand in such a manner that the efficiency ofthe bond-break shall not be
* Refer lo Design Kick table for girder end location impaired by the entry of cement mortar, and such thatit shall not move along the strand during placement of concrete.
COUPLERS
5.1 Couplers shall be a Proprictary Cast-in item to MRTST2.
5.2 Couplers shall be exposed prior to delivery on site,
—~ VoIDS
6.1  Altemative void arrangements to those shown in the drawings may be submitted to the Administrator for
accordance with MRTST3. Minimum end black length of 2.08m is required.
. LIFTING & HANDLING
i'1 ) Denotes order of girder erection. 7.1, Refer to the Girder Schedule for the calculated mass of each girder. The mass calculabion is based on a concrete density
"7 The Contractor may submit an altemative of 2700kg/m3. Owing to fabrication methods and tolerances, the mass of the girder may vary from that noted on the
/ girder installation sequence for approval. Schedule. ) )
7.2, The Manufacturer shall verify the actual mass of each girder.
The Contractor is to submit an installation procedure 7.3 Lifting loops shown on plan and elevation are sized for the caleulated mass and in accordance with MRTS73 witha
to the Administrator with regard to ensuring the dynamic factor of 1.7. The Manufacturer may propose altemative lifting devices to the Administrator for consideration,
| stability of he Super-T girder during construction in 7.4.  The precast Manufacturer shall be responsible for the final design and RPEQ Certification of the lifing device should the
accordance with MRTST75 Clause 7.1, girder mass or lifing mass required to be increased during the manufacturing process
7.5. Storage, transport and handling the girders shall comply with MRTS75.
GIRDER ERECTION SEQUENCE 7.6.  Girders shall be kept in an upright position and supported no more than 800mm from each end.
SCALE A 7.7, The Contractor shall be responsible for the stability of the girder during storage, transport, handling and erection,

7.8. Girders shall be braced for stability in accordance with the Conlractor's Temporary Works design details. Girders shall be
braced, as necessary, lo ensure heorizental and rotational resiraint prior te and during casting and installation of the
composite deck slab. The design of the bracing/restraint system shall include provision for direct and eccentric load
effects from any attached walkways, safety rails or formwork systems. The Temporary Works design shall be undertaken,
by an RPEQ Temporary Works Engincer, Lo suit the Contractor's Safe Work Method Statement and shall be submitted to
the Administrator, for review and approval at least 21 days prior to deck unit erection,

-Gl RDER SCHEDULE v T 7.9.  Indicative walkway bracing shown should be provided such that the torsional capacity of the precast section is not

Finished Super-T girder
Super-T girder in formwork

4
[

| Alternatively, use 2 cranes
sl [ Belorinelc) (one crane cach end)

Kick 'End 1" Kick 'End '

Spreader beam or equivalent ¢
Axial shotening system to distribute load

fudal shoening —
(measured at
centroid)

This face vertical —— =

o o~ S~
'Y ) y
\‘z/. L 1_ | |\_1 )

PH

Abutment and Pier
sidewalls to be in place e
prior to girder erection ——

Indicative temporary walkway 7
bracing. Refer Lifting and Handing /' | | | :
Note 7.9 / — . . -

GIRDER ‘ END BLOCK TYPE exceeded _ -
GIRDER DESIGN GIRDER LENGTH GIRDER WIDTH| No. OFF 5000 | No. OFF 2500 No. OFF MASS EACH 7.10. Girders shall be lited by means of liting loops enly.
TYPE DEPTH ; w LONG VOIDS | LONG VOIDS 0 (tonne) ABUTMENT 7.11. Formwork Anchors and holes for transpart tie-down, if required, to be confirmed by the Contractor's Temporary Works
L END PIEREND Designer. Size and setout to be confirmed with the Administrator.

Type G1 1525 | 29900 195 | 5 0 z | e | A D
Type G2 1525 200 | 198 | 5 | 0 | 8 =

Type G3 1525 | 20000 | 1985 | 5

2
|m
m

DESIGN HOG ’ .
TRANSFER 100 DAYS 150 DAYS
GIRDER DESIGN TYPE from) 130 DAYS {mm) {em) (mm)

TypeG1,62andG3 | 49 7 ) a7

DESIGN KICK .
[  KICK'End 1" fm) |  KICKEndZ(wm)
— vt GIHDER LESIEN TNEE TRANSFER | 30DAYS | 100DAYS | 150DAYS | TRANSFER | 30DAYS | 100DAYS | 150DAYS
Datu | GOAS4 G1,6280G3 ® | & | X | 6 12 16 17
Aundliary Drg Mos gx:uriz_ MGA Zone 56

Height
Gahum AHD DERIVED

5
5:'.;.”3 MR101082 |B.'S No.

BRIDGE DESIGN CRITERIA: AS5100-2017 DESIGN LOADING: SM1600 & HLP400 DESIGN SPEED: 70 km/h EARTHOUAKE CATEGORY: BEDC-3 BARRIER PERFORMANCE LEVEL Reguar BRIDGE TYPE: RC deck on Super-T girders

Queensland
Government

Scales I_Dmn
A 0 08 15 23 3 m hecked

[oeams BRO1 SUPER-T GIRDERS
CTL CHGE L3 NOTES AND TYPICAL DETAILS

Werified
iy - T - ~ Reference Points Ne. ENGINEERING CERTIFICATION (RPEQ)
ViV PSS IS IIS L VIV 4 Preceding Dist to start From stat lo From end to Fallowing Design Reviews (RPEQ) ENG. AREA SIGNATORY FULL NAME [ No. | DATE
Signatory - RPEQ Full Name, Eng Area and RPEQ No. or RP of jobs () end of job fellowing RP RP Dclus |

- Full Name and Pasition Tille |

Contract. No.

- —— Drawing No. |
encept where ShaAn oot | | | | | Sevies Number

NI | Ioreuch Chainace o — — : —
L2
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Volume 3: Structural Drafting Standards, Chapter 4 - Bridge drawings

Figure 5.15(c) - Example Super-T girder bridge drawings - Sheet 3

Department of Transpart and Main Roads MRS _Detail (08/21)
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Volume 3: Structural Drafting Standards, Chapter 4 - Bridge drawings

Figure 5.15(d) - Example Super-T girder bridge drawings - Sheet 4

Department of Transport and Main Roads MRB_Detail (08/21)
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Volume 3: Structural Drafting Standards, Chapter 4 - Bridge drawings

Figure 5.15(e) - Example Super-T girder bridge drawings - Sheet 5

Department of Transport and Main Roads MRE Detail (08/21)
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Volume 3: Structural Drafting Standards, Chapter 4 - Bridge drawings

Figure 5.15(f) - Example Super-T girder bridge drawings - Sheet 6
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Volume 3: Structural Drafting Standards, Chapter 4 - Bridge drawings

Figure 5.15(g) - Example Super-T girder bridge drawings - Sheet 7

Department of Transport and Main Roads MRB_Detail (08/21)
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Volume 3: Structural Drafting Standards, Chapter 4 - Bridge drawings

Figure 5.15(h) - Example Super-T girder bridge drawings - Sheet 8

Depatment of Transport and Main Roads MRB_Detail (08/21)
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Volume 3: Structural Drafting Standards, Chapter 4 - Bridge drawings

Figure 5.15(i) - Example Super-T girder bridge drawings - Sheet 9

Department of Transport and Main Roads MRB_Detail (08/121)
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Volume 3: Structural Drafting Standards, Chapter 4 - Bridge drawings

Figure 5.15(j) - Example Super-T girder bridge drawings - Sheet 10
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Volume 3: Structural Drafting Standards, Chapter 4 - Bridge drawings

Figure 5.15(k) - Example Super-T girder bridge drawings - Sheet 11
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Volume 3: Structural Drafting Standards, Chapter 4 - Bridge drawings

Figure 5.15(1) - Example Super-T girder bridge drawings - Sheet 12

Department of Transport and Main Roads MRB_Detail (08/21)
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5.16 Wide flange I-girders

Wide flange I-girders are approved for use in Queensland bridge designs. Wide flange
I-girders offer an alternative design option for bridge superstructure. A design guide is
available for reference from suppliers.

Potential advantages for using wide flange I-girders include:
e span lengths up to 47m, and
« wider girders to reduce the number of girders required in any given deck section.

Transport and Main Roads does not have a large catalogue of wide flange I-girder designs
to draw on for reference in this volume, however the principles for Super-T girders
(Sections 5.13 to 5.15) should be followed.

5.17 Steel box and steel I-beam girders

All structural steel shall be in accordance with Section 4.19 of the DCBoS. All structural
steelwork drawings shall include enough detail for the complete fabrication of each item
or provide sufficient information for the fabricator to create detailed shop drawings.
Generally, one or 2 views with enlarged details of complex sections will suffice. For items
that will be bolted or welded in the field, assembly layout drawings should be created to
clearly depict all components in their final positions within the structure.

5.17.1 Steel box girders

As stated in Section 4.9.9 of the DCBoS, steel box girder construction is permitted in
exceptional circumstances with, departmental acceptance by the Deputy Chief
Engineer (Structures).

Steel box girder detailing typically involves complex assembly and geometry. Therefore, all
steel box girder details shall be drawn to scale and shall not presented diagrammatically.
A 3D assembly of the girders should be modelled to verify the details of all the
components, checking for, but not limited to, appropriate tolerance, pre-camber
requirement, constructability, accessibility, and ease of inspection.

At a minimum, these drawings shall include the following, clearly detailing the set out and
assembly of the girder and its components:

« steel girder marking plan
« steel girder schedule
« steel girder segment layout / arrangement

« steel girder details
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« lifting diagrams
e connection details
o assembly details
o weld details, and
o finish treatments.
Table 5.18(a) specifies the minimum requirements for steel box girder drawings, and an

example box girder layout is provided in Figure 5.17.1 for reference.

Figure 5.17.1 - Example box girder layout drawing
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5.17.2 Steel I-beams

As stated in Section 4.9.8 of the DCBoS, steel I-beams are generally acceptable when
widening an existing steel I-beam bridge superstructure and shall be galvanised, where
possible. For new bridges, they shall be subject to department approval by the

Director (Planning and Delivery).

5.17.3 Steel box and steel I-beam schedules

Due to the nature of steel girders, especially steel box girders, much of the detailing effort
will be in the girder fabrication drawings. A schedule should be shown on the girder layout
plan and include, at a minimum, the following:

o girder type
« length along steel girder / box centreline, and

« mass of girder type (tonnes approximate).

5.18 Typical content required on steel girder drawings

Table 5.18(a) and 5.18(b) provide the minimum drawing content that should be presented
on the set of project-specific drawings for superstructure elements listed above, along
with typical drawing elements, such as schedules, and each is cross-referenced to the
figures extracted from the example drawings.

Table 5.18(a) details a minimum set of requirements for steel box girder details.

Table 5.18(b) details a minimum set of requirements for steel I-beam girder details.

Table 5.18(a) - Steel box girder - Project-specific drawings content

Requirement Drawing or element description Figure reference

Steel girder A bridge or girder plan that depicts the arrangement

layout diagram of steel girders within the bridge geometry or layout. Figure 5.18(b)

A table to show the following for each steel girder
type:

Steel girder e girder marks

schedule

Layout shown on

, ) Figure 5.18(d)
e girder length along centreline, and

¢ total mass of each type.
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Requirement

Drawing or element description

Figure reference

Steel girder
details

Steel girder detail drawings shall include the
following elements:

e girder elevation, plan and sections:

- sections for each unique feature, such as
stiffener plates etc

- dimensions and layout details for girder and
girder features such as studs, holes, and stiffener
plates

- bearing or base plate sizes, locations, and drilling
patterns, and

- any tapering of the girders or bearing
plates (labelled as base plates on the example).

o weld details:
- typical weld details for studs and stiffeners, and
- weld details for any doubler and gusset plates.
¢ shear stud details, and
e camber diagram.

Figure 5.18(d)

Notes

Notes to suit the element, along with design criteria,
materials, durability, and lifting and handling notes.

Figure 5.18(b) and
Figure 5.18(d)
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Figure 5.18(a) - Example steel box girder marking plan
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Figure 5.18(b) - Example steel box girder bridge drawings - girder arrangement - Sheet 2
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Figure 5.18(c) - Example steel box girder bridge drawings - steel girder details - Sheet 1
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Figure 5.18(d) - Example steel box girder bridge drawings - steel girder details - Sheet 2
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Volume 3: Structural Drafting Standards, Chapter 4 - Bridge drawings

Figure 5.18(e) - Example steel box girder bridge drawings - steel girder details - Sheet 3
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Volume 3: Structural Drafting Standards, Chapter 4 - Bridge drawings

Figure 5.18(f) - Example steel box girder bridge drawings - steel girder details - Sheet 4
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Volume 3: Structural Drafting Standards, Chapter 4 - Bridge drawings

Figure 5.18(g) - Example steel box girder bridge drawings - steel girder details - Sheet 5
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Volume 3: Structural Drafting Standards, Chapter 4 - Bridge drawings

Figure 5.18(h) - Example steel box girder bridge drawings - steel girder details - Sheet 6
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Volume 3: Structural Drafting Standards, Chapter 4 - Bridge drawings

Figure 5.18(i) - Example steel box girder bridge drawings - steel girder details - Sheet 7
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Volume 3: Structural Drafting Standards, Chapter 4 - Bridge drawings

Table 5.18(b) - Steel I-beam - project-specific drawings content

Requirement

Drawing or element description

Figure reference

Notes

Notes to suit the element, along with design criteria,
materials, durability, and lifting and handling notes.

Figure 5.18(1)

Steel girder
marking plan

A plan that depicts the arrangement of steel I-beams
with the designation for each girder, showing skew to
ends, splice locations, centrelines of abutments and
piers, chainages, and the bridge control. This drawing
should also contain any steel surface protection
notes.

A steel girder schedule with the following:
e girder segment mark

e girder length along centreline, and

e approximate weight (tonnes).

Figure 5.18(m)

Steel girder
schedule

A table to show the following for each steel girder
type:

e girder marks

e girder length along centreline, and

o total mass of each type.

Figure 5.18(m)

Steel girder
segment layout /
arrangement and
details

Steel girder segment layouts detail the assembly and

set out the steel girders required for fabrication,

including:

¢ plan and developed long sections of box girder
along the centreline dimensioning and set out for:

- girder lengths, skew angles and design levels at
centreline of girder

transverse, vertical, diagonal and external
bracing spaces and types

- stiffeners
- shear stud arrangements, and
- lifting locations.

e Pre-camber / deflection values

e base plate / restraint details, and

¢ a steel member schedule with members only
relating to that girder.

Figure 5.18(k)

Welding details

Welding sizes, type and locations for all welded steel
connections.

Welding materials and applicable standards.
Specifications relevant to welding and testing.

Figure 5.18(m)
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Requirement

Drawing or element description

Figure reference

Lifting diagrams

Diagrams to show site lifting arrangements.

No example
supplied

Erection
sequence

Any pre-camber requirements etc.

Figure 5.18(m)
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Volume 3: Structural Drafting Standards, Chapter 4 - Bridge drawings

Figure 5.18(j) - Steel I-beam drawings - widening of existing bridge - General Arrangement - Sheet 1
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Volume 3: Structural Drafting Standards, Chapter 4 - Bridge drawings

Figure 5.18(k) - Steel I-beam drawings - widening of existing bridge - General Arrangement - Sheet 3
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Volume 3: Structural Drafting Standards, Chapter 4 - Bridge drawings

Figure 5.18(l) - Steel I-beam drawings - widening of existing bridge - notes - Sheet 1

Department of Transporl and Moin Roods

MRE_Detail (08,/21)

GENERAL
These drowings shall be reod in conjunction with all reference drawings end specifications, including Main Reads Technical Specifications and with
such okther written instructions os moy be issued during the course of the controct. Al discreponcies shall be referred to the Administrator for
decision before proceeding with work.

2. Where trode nomes hove been used for o porticulor product requirement, equivalent products may be submitted to the Administrator for opproval.

3 The bridge foundation investigation report is included in the scheme documents. Tenderers are able to view the core somples, if ovailoble, by
arangement with the Administrator.

4. The contractor shdl confirm all bridge horizontal and verticol alignment and setout dota ogairst the drowings prior to construction,

5. A dote plate is to be cost into the outside foce of the left hond wingwall ot Abutrment A
For date plole details refer MRSD 2005

B. A permonent survey mark is to be cast into the top of the left hand wingwall at Abutment A

7. The bridge and all bridge elements shal be constructed in occordance with curent TMR Technical Specifications, unless noted otherwise,

8.  The contractor shdl implement erosion and sediment control meosures during construction, and limit the disturbance of soils to that necessary for

construction of the project.
9. Unless noted otherwise:
¢ [Dimensions are in millimetres.
* Al chainoges, heights, horizontol curves ond wverticdl curves ore in metres.
* Al co-ordinoles ore to MGAB4-Zone 55.
*  Heights ore reduced to the Austrolion Height Dotum (AHD).
10.  [Dimensions shall not be scoled from drowings.
11.  Project surveyors may cbtain o Buiding Informotion Model (BMM), which sets out the substructure end superstructure of the bridge in project
coordinctes, by arrangernent with the Administrator. All construction survey setting—out and os—constructed requirements are to odhere to the
procedures and quidelines s prescribed in the TMR Surveying Stondards.

STANDARD DRAWINGS

DRAWING
NUMBER VERSION DRAWING TITLE
1043 R Stondard bar shapes
1044 M Lop lengths
1475 E Steel beom gquardroil — installotion on bridge barrier approaches {withdrawn)
1481 E Steel bearn gquardrail — fabrication details for thrie beam rails and rail compaonents (withdrawn}
2008 A Stondord bridge date plate
ABBREVIATIONS

1. MAbreviotions used are in occordance with AS 1100 and TMR's "Drofiing ond Design Presentation Stondards Monual'.
2 Additiond abbreviations used throughout the set ore os follows:
= Abutrment

- Muslrolosian Certification Authority for Reinforcing Steel
- Austrolion Height Datum

—  Bore Hole

Cast in ploce

- Construction Joint

- Deck Weoring Surfoce

- Expansion Jaint

- Fixed Joint

= Foctor of Sofety

- Height or reduced level to AHD

TMR Standard Drawing

— MR Technical Specfication

- Mot to scde

- Reinforced concrete

Setout Poink

- Safe Working Lood

- Typcal

= Unless Noted Otherwise

L R CEEET T

3

£32483%

MONITORING

1 Moritoring of the exdsting bridge structure and foundations during construction is critical to ensure the vibrations are
within toleroble limit 25mm/s. The wibrotion monitoring shall be undertoken ot the neorest point of the structure from
the ple location.

2 The proposed method for instrumentation ond monitoring sholl be cleorly stoted in the construction monogement plan,
and submitted to The Administrotor for approvel.

3. The Controctor shall also howe o contingency plon that needs to be odopted, if the vibrotion exceeds the limit.

SHEAR STUDS
1 Shear studs to AS 1554.2.
2 Stud weldng shall comply with the requirements of AS 1354.2 ond the supplementary spedification.
Sheq ball, be-grode £51010-LS 102

Slmr su.ds shal be dicme‘ler and 125vm high

DECK

N@pmap o

Construction of the caost insitu deck ond kerbs shall be to MRTS77 Bridge Deck.

Forrmwork for the cost insitu deck ond kerbs shall be supported by the steel girders. On no account is the formwork to be supported from the ground.
Sedl all fixed transverse joinds at obutments with hot opplied biturnen based crack sedont in occordance with MRTSS4 Deck Wearing Surface.

A bituminous waterproofing membrane shall be ploced over the aspholt corrector course for the full length of the bridge in occordonce with MRTSS4.
Al conduits shall be in occordance with AS/NZS 2053.2.

Ml PVC components shol be in accordance with AS/NZS 1260,

Al exposed PVC scuppers and drains shall be painted with UV resistont paint (3 coats).

SERVICES

1.

Al services must be located, identified ond protected before works are cared out.

EARTHWORKS

1

Eorthworks shall be as per MRTSO4.

2 Geotexdile used for filrotion and separation shdl be installed os per MRTS27 and in ocoordance with fhe monufocturer's specification.

= Termporary works are the responsibility of the Controctor including occess, temporary working platform, excavation, woter monogement /drainoge and termporary retention of
rmateria for/during excovotion. Naminal allowance anly mode in quontities. Final quantities for termporary works ore the responsibiiity of the Controctor ond subject to
approval by the Adminstrator,

4, The termporory excowvotion shall ensure no domoge or disruplion to the existing bridge structure or the existing services. Ay damage or disruption coused shall be
immediately notified to the Administrator before being rectified by the contractor.

=Y Temporary retenkion and foce protection shal be designed by o suitebly qualified geotechnicol engineer (RPEQ), in accordance with MRTSO3 and MRTSO4. Deformotion of
the existing carriogeways during the construction shall not cause instability or senvceability issues (e.g. poverrent cracking).

B Design of temporory stabilisolion works shall be provided to TMR for review, ot leost 21 days prior to commencement of wors

7. Nofill shal be placed obove soffit of fhe obutment heodstock in the free droining gronulor materid zone (refer drg o i) until ot lecst 2 doys ofter erection of
the end spans.

8 Ermbonkarents shall not be overstressed during the construction works, including temporory excovations, and benching.

STEELWORK

1 Al steslwork shall be fobricoted in eocordance with MRTS78 — Fabrioation of Structurd Steelwork.

2. Hollow sections sholl be Grode C450L0 to AS/MNZS 1163 UNO.

3 Sted plate shall be Grode 350 to AS/NZS 3678 UNQ.

4 WB girders shall be Grode 300 to AS/NZS 3679.2.

5 Hot rolled steel bors ond sections shall be Grode 300 to AS/NZS 3679.1.

6. Al stesiwork, excluding stesl girders, shall be hot dipped qalverised to AS/NZS 4680 unless noted otherwise,

T All members shall be bronded with suitcble type number after fabrication.

GALVANISING

1. Al bolts ond ruts to be hot dip golvonised to AS 1214, All other stesiwork to be hot dip gohvanised to AS/NZS 4880 unless shown otherwise.

2. Prior to gaivonising, ol shorp ireguierities, weld spiotter and welding slog shall be rermoved. All material with o siicon content less than 0.01% shall be
abrosive blasted, refer MRTS/8, Clase 11.1.

3 Proteclive coatings domoged during transport, handing ond construction shdl be reinstoted in cocordonce with MRTS78 os soon as procticd. Domage to

3
4.
5

the prolective coating shdl be repaired progressivly during the course of censtruction and not left until the completion of the works

& o BE 2 : % afd testing of sheor studs.
'i?'e grder pmkadnve 9;5'tem s"lu]l be in nmdm::e with MRTS88 Protective Cooting for New Work ond Technicol Mote TN144 Paint Systems for MRTSBE.
Al aspects of the motericls surfoce preparction, ond application shall be in accordance with TN144 ond omnexure MRTSBE_1
Extent of paint system cn the top foce of the top flonge of the girders shall be os shown on Drawing No

BOLTS

1.
2

Lol Bl

Supply of balts shall be os per MRTS27R

Commercid grode boft asservblies shal be:

¢ Bdts Closs 46 to AS 1110.0.

e MNis Closs 5 1o AS 11123

o Woshers for Closs 4.6 bolts to AS 1237.1.

e Snug lightened to AS 51006,

Hgh strength ossembiies shall be:

e Bots Closs 88 to AS/NZS 1252,

*  Muts Ooss B to AS 1252

e Woshers for Closs 8.8 bolls fo AS 1252,

*  Snug lightened to AS 510006, unless noted otherwise

Al threoded bars, botts ond nuts shall be hot dip gdivanised in accordance with AS 1214,
Al washers to be hel dipped qolvonised in ocoordance with AS/NZS 4680,
Stainiess steel set screws to AS/NZS IS0 3506.3.

Unless noted otherwise, dl bolts shall be in 2mm cleoraonce holes.

Topped holes shall be topped in occordonce with AS/NZS 1214,

The evpased end of threaded bar shol have the eriginal qahvanising finish,

'HIDENIM;. STRENGTHENING AND REHABILITATION

1
2

Widening, strengthening and rehabilitation of the existing bridge shall be in accordance with MRTSS6.
The confractor shall maintain the structure in o stable condition ond ensure no part of the structure is overstressed during construction octivities.

|BIS No.

G BRIDGE DESIGN CRITERIA: DESIGN CODE: ASS100-2017 DESIGN LOADING: HLP240, T2 ROAD TRAN DESIGN SPEED: 110km/h EARTHQUAKE DESIGN CATEGORY: BEDC-2 BARRIER PERFORMANCE LEVEL: REGULAR BRIDGE TYPE: STEEL |-GIRDER
F "
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> — Government
Ne.
c =
len_cHeE e GENERAL NOTES — SHEET 1
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A |lssued For Construction Preceding Dist. to start From stort o From end to Follewing Dann Reviews rPEO} ENG. AREA SIGNATORY FULL NAME No. DATE I
: r RP of job (km) end of job Following RP RP STRUCTURAL
- - Syratory: — RPEQ Full Nome, Eng. Area and RPEQ No. o Dimensions shown in milimetres
|| Revisians/Descriptions Z Full Mame ond Positon Tie Dokt | oot whars o dhiareian [ [ [ CEOTECHOCA Jseries Number | BR-GN-01 of 02
CAD FILES | Through Lhaingage Trom e, Dats. . . 1 Bi Org 02 of 54

Drafting and Design Presentation Standards Manual, Transport and Main Roads, January 2026



Volume 3: Structural Drafting Standards, Chapter 4 - Bridge drawings

Figure 5.18(m) - Steel I-beam drawings - widening of existing bridge - girder fabrication details
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6 Bridge decks

6.1 General

New transversely stressed deck unit bridges generally have cast-insitu kerbs. Some
existing transversely stressed deck unit bridges may have precast kerb units or cast-insitu
parapets. Bridges with a cast-insitu deck may incorporate cast-insitu kerbs with fabricated
steel bridge traffic barriers, cast-insitu parapets, or partially insitu parapets with precast
shells. Cast-insitu decks are used on all girder and winged plank bridges.

Cast-insitu decks are typically used in the following circumstances:
o Multi-span bridges on small radius horizontal curves and/or vertical curves
o Pedestrian [ cycleway bridges where deck units are widely spaced
o Skews greater than 40°

« Very wide bridges where the deck wearing surface (DWS) would be otherwise too
deep, and

o PSC girder and winged plank bridges.

Decks are coated with bituminous waterproofing membrane to stop water permeating
through the concrete deck and damaging the deck reinforcement and any bridge
components below.

The barrier on a deck is typically either a steel bridge traffic barrier bolted to concrete
kerb, or a full height concrete traffic barrier (refer to Section 6.13 of this chapter for bridge
barriers and kerbs).

Decks joints at piers and abutments may be fixed, expansion, or continuous.

At fixed joint abutments, an appropriate approved small movement joint system shall be
installed.

At expansion piers or abutments, or expansion / fixed joint piers, an expansion joint is
required to span and seal the gap between spans and accommodate deck expansion and
contraction and live load movements (refer to Section 7 of this chapter for expansion joint
details).

6.2 Continuous deck with DWS

At fixed piers, the deck is to be continuous over the pier, utilising a short intermediate
pour which is de-bonded from the girders / units. The infill pour is separated from the
deck units or girders using a sheet of closed-cell expanded polyethylene, as shown in
Figure 6.2.
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Figure 6.2 - Continuous deck joint example
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\Deck Unit @
SECTION Vertical grade ignored
Scale B

6.3 Continuous deck without DWS

700

When DWS is not used, the deck infill pour is typically offset a further distance either side
of the pier centre.

6.4 Limits of deck overhang

The deck overhang referred to in this section is the overhang in section from the outside
of the deck to the outer girders. The concrete / steel girders supporting the deck should
be set out so that the maximum overhang on both sides of the bridge provides adequate
tolerance to fit any drainage system, but also to minimise the overhangs to be within the
maximum permissible girder widths. On a curved bridge, the overhangs will vary along
the span. Deck reinforcement will be designed to accommodate kerb impact loadings for
the maximum deck overhang.

Further, bridge decks on curves will result in the RHS and LHS kerbs / barriers being cast
on concentric circular curves, creating a varying overhang of the deck outside the line
girders or deck units. The girders or units should be positioned such that the deck
overhang at the centre of span on one side of the bridge and the overhang at the ends of
the span on the opposite side of the bridge should be approximately equal.

When Super-T girders are used, the outer flange of the outer girders are cast to match the
curved alignment, as shown in Figure 6.4
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Figure 6.4 - Example of curved Super-T girder flange
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6.5 Steel reinforcement layout around curves

Longitudinal reinforcement is placed in a straight line in each span to follow the line of the
starter bars protruding from the deck units / girders. On small radii at the extremities of
the deck adjacent to the kerbs, the longitudinal steel may be cut to avoid clashing with the
curved longitudinal bars in the kerbs. Transverse reinforcement is designed to transfer
loads (refer to Figure 6.5).
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Figure 6.5 - Diagram demonstrating treatment of longitudinal deck and kerb
reinforcement in a bridge with a small radius horizontal curve

/~Longitudinal kerb reinforcement

\

S —} v

-Longitudinal bars in deck shall not protrude into the kerb.
This shall avoid clashing with the longitudinal kerb reinforcement

DECK REINFORCEMENT IN BRIDGES WITH SMALL RADIUS HORIZONTAL CURVES

6.6 Pre-camber

When a deck is poured onto deck units or girders, the mass of the concrete deck, barriers,
and DWS causes a downwards deflection to the girders or deck units, effectively reducing
the girders or beams camber. The values of the downward deflections are referred to as
pre-camber. The pre-camber values are to be calculated by the design engineer and
shown on the deck drawings in a pre-camber diagram and a tabulated set of values where
a multi-span bridge has varying values. When the bridge is being constructed, the deck is
cast to consider the downwards deflection by the calculated pre-camber values. An
example pre-camber diagram and tabulated values are shown in Figure 6.6.

Figure 6.6 - Pre-camber schedule and diagram example

Span
PRE-CAMBER SCHEDULE Deck sefting out —~.__
SPAN a b ¢ Finished deck profile —_ S

1 2 3 2 ' _
2 15 21 15 Deck slab =) 5
3 15 21 15 — -
4 12 17 12 PSC Girder -
3 38 >4 38 Design deck
6 38 54 38 thickness
7 14 19 14 Deck formwork heights to be set with an upward camber to the
8 21 29 21 dimensions shown above to compensate for the downward deflection
9 21 29 21 of the girders due to the mass of the deck, barriers and DWS.

Note: the hog in the girders preclude their use as a datum for setting
10 e 27 1© out formwork heights. There is no allowance in the adjacent profile
" 22 3 22 for vertical curve in the road Control Line.
12 2 2 2 PRE-CAMBER DIAGRAM

Not To Scale
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6.7 Deck thickness

When calculating the deck thickness at the abutments and piers, the pre-camber and hog
are considered. For a level bridge or a bridge on a grade, the deck thickness at the
abutments and piers is the minimum deck thickness at midspan, plus the hog, minus the
pre-camber.

For a bridge on a sag VC, the formula is similar, with additional thickness at the piers and
abutments due to the sag VC.

For a bridge on a crest VC, the minimum deck thickness may be at either the mid-span or
at the abutments and piers, depending on the value of the crest VC. Additional thickness
due to the crest VC may be at either the abutments / piers or the mid-spans.

For example, if a crest VC rises 65 mm over a deck unit span where the deck unit hog is
35 mm, the maximum DWS thickness will be at mid span. Conversely, if the VC rise is
15 mm and the deck unit hog is 35 mm, the DWS will be deepest at the ends of the span

Refer to Figure 6.7 for calculating the value of the VCrrise.

Figure 6.7 - Vertical curve allowance

Span length

L = span length /2

D = vertica
curve allowance

T2 xR

6.8 Deck heights

The bridge deck drawings shall provide deck heights at regular intervals, sufficient for
construction.

As stated in Section 4.9.18 of the DCBoS, typically final bridge deck levels, and minimum
cast-insitu deck thicknesses shall be designed and set, assuming the cast-insitu deck is
cast at 100 days from casting the deck units or girders with this assumption noted on the
drawings.
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Level bridges require a control line height, crossfall, or superelevation details, and deck
cross section dimensions.

All coordinates are planar unless noted otherwise, as discussed in Chapter 3 of this
volume.

Bridges on a grade require the control line height at all abutments and piers, crossfall or
superelevation details, and deck cross section dimensions. Because the grade is constant,
the heights along the bridge can be easily calculated by the construction crew.

Bridges on a VC require that heights to be given every few metres because they cannot be
easily calculated in the field.

The spacing of the heights depends on the VC radius. The smaller the radius, the closer
the height spacing. Heights can either be given at set chainages, for example, every 5 m,
or each span or pour can be divided into equal length segments and heights given at
these spacings. Additional heights shall be given at the abutment and pier centrelines,
end of deck, and pour extent limits. Deck crossfall or superelevation details and deck
cross-section dimensions are also required.

For complex deck surfaces, such as curved, skewed, varying crossfall, and superelevation,
a 3D assembly should be modelled to verify the heights and alignment with the road
approaches. Bridges with a varying crossfall / superelevation also require the deck heights
to be given on the drawings for the same reason and following the same methodology as
a bridge on a VC.

The deck heights may be shown either on the deck plan, or in a dedicated deck height
schedule.

On the deck plan, heights shall be given at right angles to the bridge control for square
and skewed bridges, and radially if the bridge is on a horizontal curve. They should start
and finish at a chainage that wholly includes the relieving slabs.

For an example of deck height set out plan, refer to Figure 6.8(a).

For an example of deck height schedule, refer to Figure 6.8(b).
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Figure 6.8(a) - Example deck heights plan set out
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Figure 6.8(b) - Example of deck height schedule

DECK HEIGHT SCHEDULE - CONTROL LINE MC 2100
OFFSET OFFSET OFFSET OFFSET
LOCATION  |CHAINAGE| TOHt'A' | RLHt'A' | TOHt'B' | RLHt'B' | RLHt'C' | TOH'D' | RLHI'D' | TOH'E | RLHt'E
Abutment A 75550.640 | 15.100 8.310 14.628 8.310 8.675 3.0%4 8.752 3.566 8.752
lockout

Abutment ACL | 75550.840 15.102 8.311 14.630 8.311 8.676 3.092 8.753 3.564 8.753
1/4 Span 1 75554.840 | 15.131 8.325 14.659 8.325 8.690 3.083 8.766 3.535 8.766
1/2 Span 1 75558.840 15.140 8.339 14.669 8.339 8.704 3.054 8.780 3.525 8.780
3/4 Span 1 75562.840 | 15.130 8.354 14.658 8.353 8.718 3.084 8794 3536 8.794
Pier 1 CL 75566.840 | 15.100 8.369 14.627 8.369 8.732 3.095 8.809 3.567 8.808
1/4 Span 2 75572.895 | 15.167 8.389 14.695 8.389 8.753 3.027 8.828 3.500 8.828
1/2 Span 2 75578.950 | 15.189 8.410 14.717 8.410 8.774 3.006 8.849 3478 8.849
3/4 Span 2 75585.005 | 15.164 8.432 14.692 8.432 8.795 3.030 8.870 3.502 8.870
Pier 2 CL 75591.065 15.095 8.456 14.622 8.456 8.817 3.100 8.893 3.572 8.893
1/4 Span 3 75596.615 | 15.155 8.475 14.682 8.474 8.836 3.040 8.911 3513 8.911
1/2 Span 3 75602170 | 15.177 8.494 14.704 8.494 8.856 3.019 8.930 3492 8.930
3/4 Span 3 75607.725 | 15.160 8515 14.686 8.515 8.875 3.036 8.950 3.509 8.950
Abutment BCL _ |75613.285 | 15.104 8.536 14.630 8.536 8.895 3.092 8.971 3.565 8.970
EOD Abutment B |75613.560 | 15.100 8.537 14.627 8.537 8.896 3.0% 8.972 3.569 8.971

6.9 Deck wearing surface heights

DWS on bridges is discussed in Section 4.11 of the DCBoS, and in Chapter 3 of this volume.
Refer to Chapter 3 for theory and worked examples of DWS mass calculations.

If DWS heights are required to be shown on the deck drawings, then the requirements are
similar to deck heights as discussed in Section 6.8 of this chapter. The drawings shall
provide enough information, either on a plan view or in a table.

For transversely stressed deck units without a reinforced concrete deck slab, use the same
principles outlined above to determine the location requirements for DWS heights.

Enough information to be able to inform the profile and heights of the DWS is required on
the bridge drawing set, without reference to the civil drawings package. This assists in the
future understanding of the bridge when planning assessment, repairs, and rehabilitation.
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6.10 Deck drainage

As per Section 4.10 of the DCBoS, bridges over roadways and railways typically have a
drainage collection and pipework disposal system to drain the deck without discharging
onto people and traffic below the bridge.

Collection of drainage water over streams may not be required unless specified in the
Environmental Management Plan (EMP).

The discharge points of such a system should be beyond the abutment embankment
protection to limit potential damage to the embankment protection caused by runoff, and
also to provide for removal of debris that gets trapped within the system.

6.11 Drainage scuppers

Scuppers shall comply with MRTS77 Bridge Deck. Standard scupper details are available on
the following Standard Drawings:

o Transversely stressed deck units: Refer to SD2045 Bridge Kerbs - Standard Details of
Cast Insitu Kerbs for Transversely Stressed PSC Deck Units for scupper recesses in
cast-insitu kerbs; and for scupper details through the deck unit, refer to
SD2050 Precast Units - 10m PSC Deck Unit (Drawing 1 of 6 to Drawing 6 of 6) to
SD2065 Precast Units - 25m PSC Deck Unit (Drawing 1 of 6 to Drawing 6 of 6).

o Cast-insitu decks: SD1145 Standard P.V.C. Scupper - Details for Cast Insitu Deck
provides details of a standard PVC scupper for cast-insitu decks.

e Scupper spacing is based on hydraulic design analysis to ensure effective drainage
of the structure.

e Scuppers requiring penetrations through girders shall be set out in the girder
drawings.

e Scuppers not requiring girder penetrations shall be set out in the deck drawings.

o Suspended drainage systems shall be outlined and detailed in the bridge drainage
drawings. Hanger anchorages are to be accurately located and documented in
either the bridge deck or girder drawings, depending on their position, and

e Scuppers may not be necessary for a short bridge on a grade.

For an example of a drainage system consisting of scuppers and pipework fixed externally
to the bridge structure, refer to Figure 6.12.
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6.12 Environmental drainage

Where required in the EMP, the bridge shall be incorporate a drainage collection and
pipework disposal system that prevents stormwater or spillages on the deck from
discharging directly to the waterway below the bridge.

Figure 6.12 - Example suspended drainage system
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6.13 Bridge traffic barriers

Bridge traffic barriers shall conform to the requirements set out in Section 4.12 of
the DCBoS.

The most common barrier types on departmental bridges are as follows:
« single slope reinforced concrete barriers, and
« post and rail bridge traffic barriers, safety rails, and balustrades.

Road user safety, afflux reduction, functionality and appearance, use of pre-cast concrete
barriers, transition between road and bridge barriers, retrofit of barriers, and attachments
to barriers on bridges are discussed in the DCBoS.
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6.13.1 Single slope reinforced concrete barriers

As stated in the DCBoS, concrete traffic barriers and median barriers on bridges shall be
cast integral with the bridge deck using reinforcing steel.

Concrete traffic barriers shall be used on overpass bridges. Concrete barriers may also be
required on bridges along major roads or those with tight horizontal curves. The barrier
slope to the road face shall be 1 in 5.25 in accordance with SD1468 Single Slope Concrete
Barrier - Extruded Median Barrier - Barrier, Reinforcing and Expansion Joint Details (Sheet

1 of 2 and Sheet 2 of 2) and SD2190 Bridge Barriers - Precast Bridge Barrier Panel - General
Arrangement, as shown in Figure 6.13.1(a).

Figure 6.13.1(a) - Single slope barrier detail

2.25

BARRIER SLOPE DETAIL (TYPICAL)

For single-slope concrete barriers, pre-cast panels should be used to reduce construction
time and minimise road or railway closures. SD2190 Bridge Barriers - Precast Bridge Barrier
Panel - General Arrangement sets out the requirements for these panels.

The cast-insitu portion of the barrier should be wide enough to allow proper concrete
vibration. The back face of the barrier is pre-cast and erected on the bridge deck, while the
front face is cast-insitu (refer to Figure 6.13.1(b)).

Pre-cast barrier brackets are used to locate the panel on the deck during casting of the
internal insitu face (refer to Section 6.13.2 of this chapter for pre-cast panel brackets and
anchorages).
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Figure 6.13.1(b) - Barrier with pre-cast panel example
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Crack control joints are generally spaced 4 m apart, as per SD1468 Single Slope Concrete
Barrier - Extruded Median Barrier - Barrier, Reinforcing and Expansion Joint Details (Sheet
1 of 2 and Sheet 2 of 2) (refer to Figure 6.13.1(c) for an example of a typical barrier joint).
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Figure 6.13.1(c) - Barrier joints
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6.13.2 Precast panel brackets and anchorages

The detailing of the panel bracket shall include enough detail for the complete fabrication
of each item or provide sufficient information for the fabricator to create detailed shop
drawings. Generally, one or 2 views with enlarged details of complex sections will suffice.
Assembly layout drawings should be created to clearly depict all components in their final

positions within the structure.
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Precast barrier brackets should be positioned perpendicular to the longitudinal grade of
the deck and allow for height adjustment while securely attaching to the deck; typically
this is achieved using a leveling bolt.

The cast-in anchorages for these brackets shall be clearly set out on the concrete deck
layout plan. A diagram showing the typical set out dimensions should be included to
provide clear guidance for correct positioning and orientation. Coordinates for setting out
the bracket anchorages are acceptable, provided they include sufficient information to
ensure the brackets are accurately oriented in both the transverse and longitudinal
directions.

An example of a precast panel bracket assembly is shown in Figure 6.13.2.

Figure 6.13.2 - Precast panel bracket assembly example

i £ Anchor bolt group

160 :
_— &
Edge of deck stab

Precast panel

ABowance for an additional 30 mm
for urban design feature

Back face and front
face 4o be paraliel

—— Indicalive lemporary propping
system #

Condults
—— Leveling bot

~—— Castin threaded rods

\
§ ows
‘ Dk siab
\
i s

A

\
\
2 il — V0B beneath fxing bracket '— Ginder
rominal hand packed with
‘Parchem Conbextra GF” gnout

TYPICAL PRECAST BARRIER ARRANGEMENT

Scake A

Precast panel foong bracket

Compeessibie backing rod
adhened 10 prECas! RRScEl panel,
seal gap prior o in sita pour ——__

# Temporary propping system 1o be designed by Contractor's
Temporary Works Designer, refer noles on Senies Number BROT-TR-01

6.13.3 Cast-Insitu Kerbs
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SD2045 Bridge Kerbs - Standard Details of Cast Insitu Kerbs for Transversely Stressed PSC Deck

Units.
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Transversely stressed deck unit bridges without a reinforced concrete deck slab have
starter bars protruding from the deck units at kerb locations to bond the kerb to the deck
units. Additional ligatures are to be designed at bridge traffic barrier post anchorage
locations.

The top face of the kerb shall be level on bridges with a crossfall or superelevation up to
and including 3%. For bridges with a superelevation greater than 3%, the top face of the
kerb follows the superelevation.

6.13.4 Post and rail traffic barrier

Refer to SD2200 Bridge Traffic Barriers - Post and Rail Traffic Barriers Regular Performance
Level (Drawing 1 of 5 to Drawing 5 of 5), SD2203 Bridge Traffic Barriers - Bridge Balustrade for
Pedestrian Only Path (Drawing 1 of 2 and Drawing 2 of 2) and SD2204 Bridge Traffic

Barriers - Bridge Balustrade for Pedestrian Only Path (Drawing 1 of 2 and Drawing 2 of 2) for
standard details for steel bridge traffic barriers, pedestrian safety rails, and balustrades.
Currently, the department has not published a dedicated Standard Drawing for bicycle or
shared path safety rails.

The set of drawings should be presented in a similar manner to the published Standard
Drawings, and additional guidance set out in this volume.
6.13.5 Bridge traffic barrier post anchorage locations

For bridges with regular performance post and rail traffic barriers, the spacing of the post
anchorages shall be in accordance with the criteria in the relevant Standard Drawing. A
drafting check for this should be done to detect any clashes between kerb starter bars and
post anchorages, and the location of kerb starter bars may be altered to avoid any
detected clashes.

A diagram showing the typical set out dimensions should be included on the barrier or
deck drawings. Coordinates for setting out of post anchorages are acceptable in addition
to these dimensions.
6.13.6 Junction boxes
Junction boxes shall be installed on bridges under the following conditions:

o Where light poles are present on the bridge

« Atintervals not exceeding 120 m, as specified in Clause 10.2 of MRTS91 Conduits and
Pits, and

o ITS installations such as CCTV cameras, VMS signs, navigational lighting, and so on.
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Additional considerations:

« Junction boxes may need to be placed at closer intervals on bridges with tight
horizontal curves or at abutments with tight radius bends to accommodate cable
pulling, and

« Coordination with electrical engineers is essential to confirm the constructability
and practicality of the design.

Junction boxes should be located as close as practical to the light pole while avoiding
clashes with anchorages and ensuring sufficient space for conduit bends. Junction boxes
shall be appropriately sized to accommodate conduit bell mouths and shall have a
stainless steel cover plate as per the DCBoS and MRTS77 Bridge Deck.

Concrete inserts for attaching the cover plates should be cast into the bridge's concrete
traffic barriers or kerbs. An example of a junction box including a cover plate is shown in
Figure 6.13.6.

Figure 6.13.6 - Junction box example
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6.13.7 Conduits

Most bridges require conduits to support Intelligent Transport Systems (ITS) and electrical
services for current or future use. All conduits shall comply with MRTS91 Conduits and Pits,
with service provisions detailed in the project-specific requirements.

A minimum clear distance between conduits should be 50 mm clear typically, increasing to
100 mm when reinforcement is placed between them. Conduit joint designs shall
accommodate bridge movement and construction tolerances. An example of conduit joint
details is shown in Figure 6.13.7.
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Figure 6.13.7 - Conduit joint example
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6.13.8 Light pole brackets and anchorages

™ 100 dia conduit to

penetrate 50 minimum
into female joint

All light pole installations on bridges and other structures shall be in accordance with
MRTS94 Road Lighting and Section 4.12.10 of the DCBoS.

Light poles should be placed as close to the pier or abutment as practical, ideally a

nominal distance of 1-3 m to reduce vibrations. Light pole bracket anchorages shall be
level and clearly set out on the concrete deck layout plan. A diagram showing the typical
set out dimensions should be included to provide clear guidance for correct positioning

and orientation (refer to Figure 6.13.8 for example of a light pole bracket design).
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Figure 6.13.8 - Example light pole bracket
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6.13.9 Typical content required on the bridge deck drawings

Table 6.13.9 provides the minimum drawing content that should be presented on the set
of project-specific drawings for the elements listed above, along with typical drawing
elements, such as views, details, schedules and diagrams, and sub-set specific notes, and
each is cross-referenced to figures extracted from example drawings.
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Table 6.13.9 - Bridge deck - Project-specific drawings content

Requirement

Drawing or element description

Figure reference

Deck plan

A plan that depicts the typical spans showing the
following, but not limited to:

¢ bridge control

e north arrow

e centrelines of abutments and piers
e width between kerbs or barriers

e crossfall value and direction arrow

¢ outline of kerbs or barriers, construction joints,
relieving slabs, and wing walls, as well as
attachments to barriers, junction boxes within
kerbs or barriers, where required

e deck heights, as per Section 6.8, if not using a
dedicated schedule

¢ |ocation and types of joints

e durface treatments such as de-bonded zones, or
infill pours, construction joints, as specified

e set out and spacing of bridge traffic barrier
anchorage groups, and

e set out and spacing of deck drainage.

Figure 6.13.9(a)

Deck heights
schedule

A dedicated table to show the deck heights at bridge
control and at the kerbs.

Figure 6.13.9(a)

Deck sections

Typical sections that depict the deck features, as
described above for deck plan, as well as labelling
elements not visible in the deck plan view, such as:

¢ Offset to crown if not coincidental with bridge
control

e Deck concrete and/or DWS thickness
e DWS layers
e Girder arrangement and gaps between girders

e Barrier outlines showing any conduits within and
panels to the outside faces, and

e Section and detail labels for details to be taken off.

Figure 6.13.9(b)
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Requirement

Drawing or element description

Figure reference

Pre-camber
diagram

Diagram to explain formwork set out to
accommodate downward deflection of the girders
due to the mass of the concrete deck, and DWS if
used.

Figure 6.13.9(a)

Deck-specific
notes and legend

Deck-specific notes, including deck casting notes and
legend specific to the deck.

Figure 6.13.9(a)
Figure 6.13.9(d)

Concrete details
as sections and
details

Details required:
e insitu barriers

e deck sealant treatment for and dimensions of gaps
between girders

e cross-girder details, including debonding treatment
for gaps between girders over piers

e expansion joints if not detailed elsewhere in the
package

e cover plates at expansion joints for kerbs or
barriers, if used, and if not detailed elsewhere in
the package

¢ small movement joints

e typical section at barrier detailing precast and
cast-insitu elements, including all connections

between the elements and to the deck,
dimensioned, and all materials described

e dowelled connections at barrier joints
¢ joint sealants at gaps in kerbs or barriers
e conduit joints at gaps in kerbs or barriers

¢ details of attachments to barriers such as lighting
or Intelligent Transport System (ITS) upstands, and
associated conduits, junction boxes, and cover
plates.

Figure 6.13.9 (b)
and
Figure 6.13.9(d)

Deck and
cross-girder
reinforcement
details

Plan view of and sections through deck and
cross-girders to provide details of the following, but
not limited to:

¢ all bars and spacing within the deck, barriers, and
kerbs, as required

e construction joints, and
e enlarged details of complex or congested bars.

Figure 6.13.9(g) to
Figure 6.13.9(k)
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Requirement

Drawing or element description

Figure reference

Restraint block
details (girders
only)

Connection details into the cross-girders, including
construction sequence, dowel and dowel cap sizes,
fabrication, and configuration.

Figure 6.13.9(d)
and
Figure 6.13.9(e)
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Figure 6.13.9(a) - Prestressed concrete girders deck - concrete layout plan
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Figure 6.13.9(b) - Prestressed concrete girders deck - concrete sections and details - Sheet 1
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Figure 6.13.9(c) - Prestressed concrete girders deck - concrete sections and details - Sheet 2

Department of Transport and Main Roads MRB_Detail (08/19)
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Volume 3: Structural Drafting Standards, Chapter 4 - Bridge drawings

Figure 6.13.9(d) - Prestressed concrete girders deck - Sheet 3
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Volume 3: Structural Drafting Standards, Chapter 4 - Bridge drawings

Figure 6.13.9(e) - Prestressed concrete girders

deck - Sheet 4

Department of Transport and Main Roads MRB_Detail [08/15)
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Volume 3: Structural Drafting Standards, Chapter 4 - Bridge drawings

Figure 6.13.9(f) - Prestressed concrete girders deck - Sheet 5

Department of Transpert and Main Roads MRB_Detail (08/15)
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Volume 3: Structural Drafting Standards, Chapter 4 - Bridge drawings

Figure 6.13.9(g) - Prestressed concrete girders deck - Sheet 6

Department of Transport and Main Roads MRB_Detail (08/19)
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Volume 3: Structural Drafting Standards, Chapter 4 - Bridge drawings

Figure 6.13.9(h) - Prestressed concrete girders deck - Sheet

7

Department of Transport and Main Roads MRE_Detail (08/19)
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Figure 6.13.9(i) - Prestressed concrete girders deck - Sheet 8
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Figure 6.13.9(j) - Prestressed concrete girders deck - Sheet 9
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Figure 6.13.9(k) - Prestressed concrete girders deck - Sheet 10
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6.14 Typical content required on the relieving slab drawings

Refer to SD2255 Bridge approaches - Relieving Slab 3 metre span and SD2256 Bridge
approaches - Relieving Slab 6 metre span for standard details for relieving slabs, if these
elements are to be provided within the bridge package.

Table 6.14 provides the minimum drawing content that should be presented on the set of
project-specific drawings for the elements listed above, along with typical drawing
elements, such as views, details, and sub-set specific notes, and each is cross-referenced
to figures extracted from example drawings.

Table 6.14 - Relieving slabs - Specific drawings content

Requirement Drawing or element description Figure reference

Plan, elevation and sections showing the following:

e dimensions of the slab, and heights at each corner
for Abutment A and Abutment B, and any additional

ancrete and height information such as crown levels and steps .
reinforcement ] . ) Figure 6.14
detailing ¢ reinforcement detailing, the starter bar connection

from ballast wall detail, and bar spacing detail, and

¢ notes specific to this drawing and not found
elsewhere in the package.

Note: The design intent of a relieving slab is to provide an intermediate driving surface
that rotates along the front face of the slab and in doing so accommodates any
settlement or voids due to flooding or erosion within the road embankments. For this
reason, any proposed internal fillets between the abutment headstock and the wing
walls must allow sufficient tolerance to permit the slab to rotate. A minimum 50 mm
clearance is suggested.
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Figure 6.14 - Relieving slabs
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6.15 Typical content required on the post and rail traffic barrier drawings

Table 6.15 provides the minimum drawing content that should be presented on the set of
project-specific drawings for the elements listed above, along with typical drawing
elements, such as layouts, assemblies, typical sections, fabrication details, and sub-set
specific notes, and each is cross-referenced to figures extracted from example drawings.
Refer to SD2200 Bridge Traffic Barriers - Post and Rail Traffic Barriers Regular Performance
Level (Drawing 1 of 5 to Drawing 5 of 5) for standard details for regular performance bridge
traffic barriers.

In the case of bridge traffic barriers, it is expected that all details on SD2200 Bridge Traffic
Barriers - Post and Rail Traffic Barriers Reqular Performance Level (Drawing 1 of 5 to Drawing
5 of 5) relevant to the design are to be reproduced and certified on the project-specific
drawings so as to provide comprehensive details for fabrication, future repairs, and asset
management reasons.

Thrie beam guardrail design is now withdrawn as a Standard Drawing. Dimensions may
need to be varied to suit the guardrail system proposed for use on the specific design.
This will potentially impact the post heights and transition lengths of the end post
assembly and post heights of intermediate posts.

Note: Example bridge traffic barrier drawings provided do not include expansion joint
details for the bridge shown (refer to SD2200 Bridge Traffic Barriers - Post and Rail Traffic
Barriers Reqular Performance Level (Drawing 1 of 5 to Drawing 5 of 5)) for details of
expansion joint assemblies and connectors).

Table 6.15 - Post and rail traffic barrier - specific drawings content

Requirement Drawing or element description Figure reference

Elevation and sections showing the following:

¢ detailed elevation showing post types and spacing,
rail types, rail connector types, and guardrail
connection at end post where required

¢ typical sections at end posts and at intermediate
Barrier layout and posts with dimensions from DWS to guardrail and Figure 6.15(a)
assembly details to top of rails, and anchorage set out in the kerb Figure 6.15(b)

e post anchorage fabrication details and count
o traffic rail joint assembly
e rail connector fabrication details and count, and

¢ notes specific to this drawing and not found
elsewhere in the package.
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Requirement

Drawing or element description

Figure reference

Typical assembly

Typical assembly showing the following:

e end, transition, and first intermediate post, with
rails and rail connector, and guardrail connection
details at end post where required

e typical sections at end posts and at intermediate
posts, and

¢ notes specific to the post and rail fabrication
sub-set of drawings if not found elsewhere in the
package.

Figure 6.15(a)

Rail and rail
connector
fabrication

Fabrication details as follows:

e rail details showing support plates, including
welding, and count for each type, and

e rail connectors and count for each type.

Figure 6.15(b)

Post fabrication
details

Fabrication details for each post type, including all
base and anchor plates, welding, guardrail
connection, and count for each type.

Figure 6.15(c)
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Figure 6.15(a) - Steel bridge traffic barriers - Sheet 1

Department of Transport and Main Roads

38 Intermediate posts (set normal to top of kerb)

1 2650 11 Spaces ot 2050 = 22550 11 Spaces ot 2050 = 22550

1450 1575 6 Spaces ot 2050 = 12300 1700 6 Spaces at 7050 = 12300 2650 1200

Rail Type B (top) Rail Type 3 Rail Type 3 Rail Type 4 || Rail Type 3 Rail Type 3 Rail Type 5 | | Rail Type 7 Rail Type 3 I Rail Type & Rail Type 3 | Rail Type 1 (top)
Rail Type 2 (bottom) | | | | | | | | | | | Rail Type 9 (bottom)
End Post-Type 1 | End Post-Type 2
(set normal to \ i i L Kerb o (set normal to
top of wingwall) ‘ T;.;b L | top of wingwall)
Transition Post £ 5 Transition Post
Type 2 Abutment B Pier 3 DOWNSTREAM BARRIER — LOOKING FROM TRAFFIC SIDE  Pier 2 Pier 1 Adutment A Type 2

38 Intermediate posts (set normal to top of kerb)
38 Intermediate safely rail posts — RPZ
92650 6 Spaces ot 2050 = 12300 1700 6 Spaces at 2050 = 12300 1575 11 Spaces ot 2050 = 22550 1450 11 Spaces ot 2050 = 22550 2650 1200

Rail Type B (top) Fﬂg Rail Type 3 Roil Type 6] | Rail Type 3 Roil Type 7 | _ | Rall Type 5 Rail Type 3 Rail Type 3 |1 Roil Type ¢ Rail Type 3 Rail Type 3 | Rail Type 1 (top)

[Ral Type 9 (bottorn) SRB SRB J= SR2 | SRS | SR3 | SR3 SRE SR3 Rail Type 2 (bottom)
: : — ¥ —— T : ¥ . ¥ ¥ : T : :

NOT galvonised
Guardrail splice bolts (NOT galvanised)

Frangible delineator to be

J

(NOT qolv)

End Post-Type 2 | End Post=Type 1
(set normal to | (set normal to
top of wingwall) top of wingwall)
Transition Post ¢ Transition Post
;ﬂﬂf’:b‘ ——_ Abutment A Pier 1 Pier 2 INTERNAL BARRIER —~ LOOKING FROM TRAFFIC SIDE Pier 3 Abutment B ;{;‘:;f Rl Post
sk ELEVATION — BRIDGE TRAFFIC BARRIER LAYOUT -
o
¢ ¢ M24 threoded bar Refer Type 1
£ End Post 1200 Transition Past 2650 Intermedicte Closs 8.8/5 (galv) for al other
; | A= { Post with 3-Nuts Class 8 details
| Cement mortar | 2 — Post Anchorages Type 2 | :;cslhlr structural '-LT
3 —
Thie beom [1@ [ 11 | & iy o Of -1 - Post Anchorage Type 1 of[]¢ — Type 2 Type 2
quardrail . ' ! 75 x 16 fl Q
EY iy g 1 Booer—2 } 75 long v e o L
i iy - | 3-26 dio hole hale L

installed on both sides of eievanion  POST ANCHORAGE  ¥FPE 2 ANCHORAGE GROUP SETOUT
Safety roil, Refer Bicycle rail the bridge at 10m maximum Scale NTS Bicycle rail ale NTS
note 5 [ centres. Refer note 2 No OFF Sets 84 SD
_ Each Set comprises: .ff'____
Frangible defineator AN 1 Jope 1 .and i ; NOTES:
: < = Saf I, Refe -
&:’e?;ﬁl;‘: 2]5 = P =Ty 2 13 nom : nm:t); ~ J 1. For Construction Notes refer to series number BR1-SN-01.
i . . 2. DELINEATION on the bridge troffic barrier system shall be instolled in the
the bidg. Refe e B ";E’:. %5 i :;‘;g'"m""“‘"s‘““" location and to the spacing shown on the drawing. Delineators shall be
L consistent with the requirements specified in MRTS14 Road Furniture.
3. STEELWORK to be fobricated to the requirements of MRIS78
E Rail - End Post M16 x 60 leng bolt Fabrication of Structural Steelwork.
_§ | 2 7CI:|55 8.8/5 and 50 RHS ond SHS to be Grode C450L0 to AS/NZS 1163
Rail Type 1/8 - Rail e x 50 x 5 mild steel Steel plate to AS/NZS 3678.
g Ral T Connector ' M24 x 210 long bolt square washer (galv) Flot ber to be Grode 300 to AS/NZS 3679.1.
= ail Type 2/9 Bolts Class 8.8, nuts Class B and washers for Class B.8 bolts to
et ot 8 |~ bost Mnchorage HPe | \S/NZS 1252, tin nuts Cass 5 to AS 11124
- —— - e tructural washe Post Anchon 2 + A0 N a i
| 35 T E | I i 2 ole P | el Al bolts ond nuts to be hol dip goivanized to AS 1214. All other steehwork to
M24 x 60 long bolt m(E % be hot dip golvanized to AS/NZS 4680 unless shown otherwise. Prior to
Closs 8.8/S and galvanizing all weld splatter and welding slog is to be removed.
E | i 75 x 75 x 6 mild steel I. Members to be branded with suitable type number ofter fabrication.
g [ é % square washer (galv) 100 Bolt 4, WELDING symbols conform to AS 1101.3,
T—° T P Top of DWS - enctration Al welding to AS/NZS 1554.1.
( ! / * Wingwal pe All welds, except location tack welds, to be SP category.
7 — v 7 — i= Bridge Vielding consumoables for RHS and SHS to be controlled hydrogen type: E49XX
55 A ELEVATION kerb/Wingwall or W503 to AS/NZS 4855. Welding consumables for all other structural steel
! - i shall be controlled hydrogen type: E49XX or W5S0X unless shown otherwise to
cement mortar (%) TYPICAL ASSEMBLY — END, TRANSITION AND INTERMEDIATE POSTS AS/NZS 4855,
seating (1:3 mix) Scale B Scale B Scale B Scale B SIMILAR 5. safety rail omitted for clority, Refer Drg. BRI-TR-04 for detalls.
H BRIDGE DESIGN CRITERWA: DESIGN CODE: ASS100: 2004 DESIGN LOADING: SMIB00 / HLP 400  DESIGN SPEED: 90 km/h EARTHOUAKE ZOME: BEDC-1 BARRIER PERFORMANCE LEVEL: REGULAR BRIDGE TYPE: PSC DECK UNIT [Bls No.
5 Assacioted Job Nes|  Survey Dato Scales Drawn
Cheched
£ Dotum | GDA94 s 2123 4 5m Designed BRIDGE TRAFFIC BARRIERS — SHEET 1 OF 5
z Audiary 0rg Nos | Ho7. |cA94 Z0NESS o 0125250375 s0omm [CTL CHGE s LAYOUT AND DETAILS
Heignt 2 Reference Points No. [ ENGINEERING_CERTIFICATION (RPEQ)
B Origin AHD Derived c 0 50 100 150 200mm Preceding Dist, 1o start From start o From end lo Following _ |Design Reviews (RPEQ) | ENG. AREA NAME SIGNATURE NO. DATE
|P1|Drait for eppreval Sunvey s kP of job (km) end of job Following RP RP
Revisions,/Descriplions | Certification | Date [Wicrofiled Books excepl where shown otherwise | | | |
D FILES | Through Chainage from Int. No. Date, / /

Drafting and Design Presentation Standards Manual, Transport and Main Roads, January 2026

221



Volume 3: Structural Drafting Standards, Chapter 4 - Bridge drawings

Figure 6.15(b) - Steel bridge traffic barriers - Sheet 2
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Figure 6.15(c) - Steel bridge traffic barriers - Sheet 3
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7 Expansion Joints

7.1 General

Bridge expansion joints, also known as movement joints, are essential for ensuring
uninterrupted traffic flow between 2 structures. They are specifically designed to
accommodate structural movements caused by factors such as creep, shrinkage,
temperature fluctuations, and live load deformations.

Bridge expansion joint systems come in a variety of types and shapes. The expansion
component of the system may be a flexible filler material, a flexible neoprene gland, or a
finger joint.

All expansion joints on new bridges are to conform to the requirements of AS 5100 Bridge
Design and Section 4.13 of the DCBoS and their relevant specifications.

The common expansion joints used on departmental bridges and the relevant Technical
Specifications for each are as follows:

o cast-in extruded aluminium strip seal expansion joints, to MRTS82 Bridge Deck
Expansion joints

o bolted-in extruded aluminium strip seal expansion joints, to MRTS82 Finger Type
Bridge Deck Expansion joints

« sealant joints with elastomeric concrete nosing, to MRTS82 Bridge Deck Expansion
Joints

« strip seal expansion joints without deck anchors, to MRTS82 Bridge Deck Expansion
Joints

« elastomeric compression seal expansion joints, to MRTS82 Bridge Deck Expansion
Joints, and

« fingerplate or saw tooth expansion joints, to MRTS82A Finger Type Bridge Deck
Expansion joints.
7.2 Extruded aluminium expansion joints

Extruded aluminium strip seal joints shall be fully detailed within the bridge deck sub-set
of drawings.

Where the joints require additional fabrication and detailing due to complex geometry,
these can be documented in a dedicated expansion joint sub-set of drawings (refer to
Table 8 in Chapter 2 of this volume for series nomenclature).

Minimum details to be included on the drawings are listed in the table below.
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Depending on the size of the gland and thickness of the DWS, the gland will usually hang

below the top face of the deck. Typically, the gap is designed to be 50 mm, however, this
shall be confirmed by the design engineer to ensure sufficient contraction of the joint.
Glands are typically terminated at 120° vertically, at 100 mm, as shown in Figure 7.2(a).

Figure 7.2(a) - Typical gland termination detail
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The installation width should be shown nominally on the design drawings. Joint
installations widths can be found on the supplier’'s websites and shall be confirmed by the
design engineer. An example of a typical extruded aluminium expansion joint is shown in

Figure 7.2(b).
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Figure 7.2(b) - Extruded aluminium expansion joint example
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7.3 Sealant, strip seal and compression seal expansion joints

Sealant joints and strip seal joint types are simpler than extruded aluminium joint types
mentioned above and typically require less detailing. All joints shall be detailed within the
bridge deck drawings.

Minimum details to be included on the drawings are listed in the table below.

For an example of these joints, see Figure 7.3.
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Figure 7.3 - Typical sealant, strip seal, and compression seal example
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7.4 Fingerplate or saw tooth expansion joints

These joints are ideal for accommodating large structural gaps that exceed standard
limits. They are versatile and can be adapted to various skew orientations. All finger or
saw tooth expansion joints shall be fully detailed to check for clashes of the fingers or
teeth against each other under possible deck movement in operation.

Structural drawings shall provide sufficient detail to enable the complete fabrication of
each item or supply the sufficient information for fabricators to prepare detailed shop
drawings. These details should be included in the bridge deck drawings or a dedicated
expansion joint and cover plate sub-set of drawings (refer to Table 8 in Chapter 2 of this
volume for series nomenclature).

The critical gap between the ends of respective assembled joint components shall be
determined by the design engineer and shown on the drawings, see Figure 7.4.

Minimum details to be included on the drawings are listed in the table below.
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Figure 7.4 - Finger joint installation detail example
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7.5 Cover plates at joints

Cover plates are required for the concrete kerb or barrier at expansion joints but not
limited to those locations. Minimum requirements are described in Section 4.13.8 of
the DCBoS and shall be as shown in SD2045 Bridge Kerbs - Standard Details of Cast Insitu
Kerbs for Transversely Stressed PSC Deck Units for cast-insitu kerbs.

Cover plates shall be fully detailed in the bridge deck or expansion joint drawings.

7.6 Typical content required on the expansion joint drawings

Table 7.6 provides the minimum drawing content that should be presented on the set of
project-specific drawings for the elements listed above, along with typical drawing
elements, such as views, details, and sub-set specific notes, and each is cross referenced
to figures extracted from example drawings.
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Table 7.6 - Expansion joint - specific drawings content

Requirement
for joint types

Drawing or element description

Figure reference

Extruded
aluminium
expansion joints

Plan, elevation and sections showing the following:

plan of the bolted-in joint assembly

installation detail

block out dimensions in barrier and deck

labelling of joint components and other details
reinforcement integration with joint

termination of the gland into the barrier or kerb
installation gap

nominal gap between concrete

dimensional set out of anchor bolt assemblies, and

notes specific to the drawings and not found
elsewhere in the package.

Figure 7.2(a)
Figure 7.2(b)

Sealant, strip seal,
and compression
seal expansion
joints

The design drawings shall clearly show:

minimum nosing dimensions and material
specifications

nominal installation gap
nominal gap between concrete elements

dimensional layout of the joint, including chamfers
to the edges exposed to traffic

labelling of joint components, including backing rod
and sealant type, and

notes specific to this drawing.

Figure 7.3

Fingerplate or
saw tooth
expansion joints

Plan, elevation and sections showing the following:

plan of the finger / saw tooth joint assembly
installation detail, including gap between fingers on
finger joints

block out dimensions in barrier and deck
reinforcement integration with joint

plan of the finger joint assembly

block out dimensions

labelling of joint components and other details

installation detail, including gap between fingers,
and

notes specific to this drawing and not found
elsewhere in the package.

Figure 7.4

Drafting and Design Presentation Standards Manual, Transport and Main Roads, January 2026 229



Volume 3: Structural Drafting Standards, Chapter 4 - Bridge drawings

Requirement

. Drawing or element description Figure reference
for joint types

SD2045 Bridge
Kerbs - Standard

Fabrication details as per SD2045 Bridge Details of Cast Insitu

Kerbs - Standard Details of Cast Insitu Kerbs for

C lat p
OVer plates Transversely Stressed PSC Deck Units for standard erbs for
details or to project-specific design Transversely
Pl P an Stressed PSC Deck
Units

8 Bridge Furniture

8.1 General

As stated in Section 4.12.10 of the DCBOoS, it is necessary to include ancillary road
infrastructure on a bridge, including:

» noise barriers

« safety screens, namely anti-throw and/or anti-jump

o electrification barriers

« signage, and

o ITS equipment.
All attachments shall be in accordance with Section 4.12.10 of the DCBoS and to any
relevant Technical Specification.
8.2 Protection, noise, and privacy screens

All screens require engineering drawings with sufficient detail for the fabrication of each
item, sufficient to inform the fabricator to create detailed shop drawings, and for
installation.

For items that are to be bolted or welded in the field, assembly details shall clearly depict
all components in their final positions within the structure. Generally, the following views
are required as a minimum:

« detailed long section view: looking from inside out, highlighting key features such
as screen panels, anchorage locations using dimensions or eastings and northings,
ensuring all elements are visible and clearly marked

« elevations of screen and post assembly types
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« typical sections of screen and post assembly types, taking care that such issues as
anchors have sufficient length and edge distances are checked, and

« enlarged details of complex elements.

Figure 8.2 - Protection screen elevation example

PR
' | “Ersior

PROTECTION SCREEN - INTERNAL DEVELOPED ELEVATION
WESTBOUND

8.3 Signs

All sign installations on bridges and other structures shall be in accordance with
MRTS14 Road Furniture and Section 4.12.10 of the DCBoS.

Sign anchorages shall be level and clearly set out on the concrete deck layout plan. A
diagram showing the typical set out dimensions should be included to provide clear
guidance for correct positioning and orientation.

Fabrication and assembly details shall clearly depict all components, taking care to check
for such issues as sufficient anchor lengths and base plate edge distances.
8.4 Typical content required on protection screen drawings

Table 8.4 provides the minimum drawing content that should be presented on the set of
project-specific drawings for the elements listed above, along with typical drawing
elements, such as views, details, and sub-set specific notes, and each is cross-referenced
to figures extracted from example drawings.
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Table 8.4 - Bridge furniture - specific drawings content for protection screens

Requirement Drawing or element description Figure reference

Elevation, plan, and sections showing the following:

Screen layout e Anchorage locations Figure 8.4(a)
elevation and ¢ Panel layout and type numbers, and : '
olan views Figure 8.4(b)

¢ Notes specific to the drawings and not found
elsewhere in the package.

Typical sections of panels and post assembly types,
layout, sizes, and dimensions of anchors, including Figure 8.4(c)
protrusion lengths.

Typical assembly
details

Fabrication details for each post type and panel type,
including all base and anchor plates, welding, and . q
count for each type. Figure 8.4(d)

Post and screen
fabrication details

Figure 8.4(c)
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Figure 8.4(a) - Example screen drawings - Sheet 1
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Figure 8.4(b) - Example screen drawings - Sheet 2
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Figure 8.4(c) - Example screen drawings - Sheet 3
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Figure 8.4(d) - Example screen drawings - Sheet 4
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9 Bridge widening, strengthening and rehabilitation

9.1 General

Designs for the modification of bridges vary greatly, depending on the types of existing
structure and the width of the widening required. Each project is evaluated individually,
with appropriate drawings created to suit the specific conditions.

All engineering drawings for bridge widening, strengthening, or rehabilitation works shall
comply with the standards outlined in this document, with Section 3.6 of the DCBoS, and
MRTS86 Preparation for Bridge Widening.

Any issues found regarding adequacy of survey, worker safety, accessibility, and
constructability, such as with drilling, bolting, site welding, and erection, while drafting the
details, should be raised with the design engineer.

9.2 Bridge modification considerations
Project experience tells us that the most frequent issues encountered with widenings are:
o The correct position and alignment of transverse stressing bars.

« Location and proximity of existing foundations to the proposed new foundations
especially where existing piles are raked.

« Condition state of existing transverse stressing bars. Occasionally transverse
stressing bars may require coring to remove and replace.

« The existing deck may exhibit variations in hog, vertical alignment, and
superelevation compared to the original design, which should be accommodated in
the widening.

o DWS thickness may vary significantly from As Constructed drawings due to multiple
resurfacing works over the life of the existing bridge.

o Where a bridge traffic barrier is to be replaced on the non-widened side, the
abutment wing walls will require modification, or extra footings required, to
accommodate impact loads and longer vertical transitions than the original
structure.

o The location of existing reinforcement shall be accommodated in the widening
design, and proposed dowel locations are to be designed accordingly to avoid
clashes. Ground penetrating radar is to be stipulated on drawings to avoid clashes
with existing reinforcement.
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« Constructability of concrete pours are to be considered. Where the existing deck is
under traffic and an infill pour is required, consideration of traffic speed, proximity
of traffic, and type of concrete for the infill pour, is to be accommodated.

« Stage construction is to be documented appropriately on the drawings.

« Any proposed demolition works are to be detailed clearly. In some instances,
hydro demolition may be an advantage, and

o Itis not wise to rely solely on notes such as “All dimensions to be verified on site”
without undertaking a site survey, as this will often lead to significant construction
variations.

9.3 Bridge widening surveys

All surveys shall comply with TMR Surveying Standards. Bridge widening surveys are
described in Section 1.6.5 of Part 2 of that document.

An accurate survey of the existing structure to identify, and locate in space, the “as is”
details of the widened structure is critical when designing a widening for many reasons,
including:

« safety in design - identifying any site conditions or modifications that need to be
considered as part of the design modifications

« identifying that site details match the as built drawing records held by the
department

« identify any discrepancies in bridge settlement, vertical alignment, and physical
dimensions of the existing deck and substructure

« identifying the precise location, extension, and size of transverse stressing bars, if
applicable, and

« identifying the exact final hog of the existing deck units / girders which is critical to
accommodate during design of the adjacent units or girders.

Due to the small tolerances in bridge construction, the following survey accuracy is
desirable:

o bridge survey, to within 5 mm, and

« ground survey, to within 100 mm.

9.3.1 Survey Data Checklist

When preparing bridge modification drawings, ensure sufficient information is available
for the bridge features and geometric set out.
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Key 3D features to be included in the survey are as follows:

Pier and abutments:

faces of pier and abutment headstocks
centreline of pier headstocks, and

soffit of outer units / girders at abutments and piers.

Bridge barriers:

centres of bridge railing posts, and

interface survey strings for bridge barriers / kerbs and drainage systems (DWS).

Deck unit bridges:

centres of transverse stressing bars at the outer kerb faces
protrusion of transverse stressing bars from nuts
transverse stressing bar ends, and

hog (camber) of deck units,

Girder bridges:

centres of cross-girders
faces of diaphragms and pedestals
hog (camber) of girders, and

girder ends.

Additional features:

deck and barrier edge lines such as kerb face, top face, end lines at piers and
abutments

gaps at ends of deck units or girders, and

centre of piles, pile dimensions (diameter), rake angle, if applicable.

For more information on survey requirements for bridge widenings, refer to Section 1.6.5
of TMR Surveying Standards - Part 2: Geomatic Survey Types.

Drafting and Design Presentation Standards Manual, Transport and Main Roads, January 2026 239



Volume 3: Structural Drafting Standards, Chapter 4 - Bridge drawings

9.4 Presentation of bridge widening drawings

When presenting engineering drawings for bridge widening projects, it is essential to
clearly distinguish between new, existing, and demolished elements to ensure accuracy
and effective communication. The new bridge structure should be depicted prominently to
stand out, while existing bridge components should be shown in a lighter style to provide
context without overshadowing the new design. Demolished elements shall be distinctly
represented, typically using a dashed or phantom line combined with a diagonal coloured
hatch pattern, for example, and precise labelling such as “to be demolished”, to
emphasise their removal. In this way, the part that is to remain should be shown in the
same phantom line but without hatching, and be suitably labelled, such as “to remain”. An
example of this can be seen in Figure 9.4(a).

Figure 9.4(a) - Demolished bridge elements example
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Structural elements requiring demolition as part of the widening process shall be explicitly
marked on the engineering drawings. Additionally, construction sequencing drawings
shall be included to illustrate the stages of work, ensuring the constructability of the
widened bridge is clearly understood. These practices are critical for maintaining clarity
and supporting smooth project execution (refer to Figure 9.4(b) for an example).
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Figure 9.4(b) - Widened bridge construction sequencing example

% Retaining wall RW25 New Southbound widening Retaining wall RW35 —-’i
[
F

Existing Southbound bridge

Exisling Northbound bridge

New Morthbound widening

STAGE 4 - PLAN

Scale A

; ~; Demolished in current stage

l:l Constructed in current stage

Consftructed in pravious stage

! todp b

Lx—l L,.._J =A== AN e e e el o LJ LJ
New Southbound Existing Southbound Existing Northbound New Northbound
widening bridge bridge widening

STAGE 4 - ELEVATION
Scale B

9.4.1 Clashes with existing structure

The existing structure and its foundations must be appropriately drafted to identify key
features, sizes, locations, and rakes (if applicable). This provides a basis for the proposed
foundation design to consider and avoid potential conflicts during the bridge widening
process. For example, new foundations adjacent to raked piles must include appropriate
allowances to provide sufficient tolerance during construction, considering any
sub-surface out of position or rake deviations. Existing pile rake angles shall be clearly
shown on the pile layout drawing by depicting the top and tip of the raked piles in plan,
based on the as built driving lengths and rakes.
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