\ Pipe or box culvert, NOTES for PIPE and BOX CULVERTS diameter < 1200:
/ diometer or height < 1200, SCOPE OF PRECAST HEADWALL STANDARD DRAWING 1243 1. PIPE ond BOX CULVERTS shall be in accordance with MRTSO3.
indicative only The scope of this standard drawing is to provide standard details for precast Precast headwalls shall be manufactured in accordance with MRTSO3 and MRTS72.

headwall connection for pipe or box culverts. Precast headwall unit and headwall connection to this standard drawing shall be

‘ |

‘ \
s* ! Brackets . o . . . . .
I I ! It is the responsibility of the project design engineer to provide project designed in accordance with Technical Note 27
| ‘ |
\

Refer Standard
Drawing 1359

refer DETAL 1 specific drawings for the use of precast headwall units supplied by registered The standard details shown in this drawing are for exposure class B2 to AS 5100.

: Precast heudwall_ unit for zrzcc?i Sdl:z\ih:rs tc;hzu'tr::;tp rﬁi?:fjthli;w::r?'(t)n dﬁ:n:%nipggal(l:et:: fyc ;:cek;roizd Refer Note 7 for additional requirements for projects in exposure class C1 and C2.
small culverts diameter or pecttic drawings. The p o amens! 2. PRECAST HEADWALL CONNECTIONS detailed on this standard drawing are applicable for
height < 1200, indicati | ensure fit for purpose
€19 » Indicative only ; o . . . pipe and box culvert of diameter or height < 1200.

This standard drawing is applicable for single cell and multi—cell headwalls. Cast insitu concrete headwall connections and cut off walls as detailed on Drawings

& :\e;r}ce':OE)SéTAIL : a Weephole. 2 and 3 may be an acceptable alternative for the details on this drawing, as
) _ I«;eeati:r;Tgt at assessed by the Project Engineer, to meet project constraints such as limited
Where o = 30" nominal indigative only Precast ANCHOR BOLT DETAILS concrete supply.
Ferrules cut off wall Precast Culvert Size * For smaller culverts diameter or height up to 450, the use of this precast headwall
Precast cut off wall refer DETAIL 2 400 crs ——— Wingwall 40 cut off Pipe ID or H of Box No OFF Brackets per culvert connection detail can be omitted dependent upon site conditions and risk of
panel key. Refer detail ‘ max =] E RS wall separation of headwall, as assessed by the Project Engineer. Factors such as low
_______________________________________________ \ Apron - 1= - ) 450 < ID < 900 4 per pipe flow in small culverts, ease of maintenance in the event of headwall separation, can
:_ @ —@ @— @ @ @— @ —: ¢ e Pipe be considered in the assessment to determine the requirement for the precast
——————————————————————————— oo ———— 2 —— ,fuojgi,él 900 < Ib < 1200 > per pipe headwall connection details.
M M S— Multicell culvert & | B 3. CONCRETE shall be in accordance with MRTS70.
Edge of apron Precast cut off wall 1 450 <H < 600 | Outer units = 3 | Single cell = 4 PRECAST CUT OFF WALL PANELS shall be manufactured in accordance with MRTS72.
PLAN panel below apron = %E o Bloxrt Inne.'r units = 2 Design life 100 years. Minimum concrete strength shall be S50/20.
M16 anchor bolts PLAN culve 600 < H < 900 Mutticell culvert : Sindle cell = 7 Minimum exposure classification B2 to AS 5100.
4—bracket configL;ration shown KEY DETAIL FOR PRECAST 900 < H < 1200 IOuter ”"_';‘s = 3? ingle cell = Minimum cover to reinforcement shall be 40 with rigid formwork and subjected to
for 450 < ID < 900 ' nner_units = intense compaction. An approved super—workable concrete mix may be used in lieu
" . 5 . CUT OFF WALL PANEL 3k Fach bracket requires 2 bolts, length as follows : of intense vibration. All exposed edges shall have 20 x 20 chamfers.
Precast 1 additional bolt /A 5-bracket configuration required q : 1eNg o ' . P
headwall in this location for (v for 900 < ID < 1200 1-Bolt for headwall = thickness of headwall t, + 60 Refer Note 7 for additional requirements for higher exposure classifications.
unit 5—-bracket configuration Refer tabl d DETAIL : 1-Bolt for culvert = thickness of culvert t + 60 4. STEELWORK shall be fabricated to MRTS78, for exposure class B2.
erer taple an Steel angle Grade 300 to AS/NZS 3679.1.
For precast headwall 1 additional bolt for Threaded bar, bolts and screws Class 4.6 to AS 1111.1.
unit reinforcing details 5-bracket configuration Nuts Class 5 to AS 1112.1.  Washers Class 5 to AS 1237.1.
refer to Note 8*\ Steel plate Grade 250 minimum to AS/NZS 3678.
All anchors, bolts and nuts shall be hot dip galvanised to AS 1214.
Weephole _ All other steelwork shall be hot dip galvanised to AS/NZS 4680.
Pipe culvert shown. 5. REINFORCING STEEL shall be in accordance with Standard Drawing 1044, and
+* Box culvert details similar compliant with MRTS71 and AS/NZS 4671.
B Reinforcing mesh Grade D500L. Al reinforcing steel to be ACRS certified.
E Reinforcing Steel welding shall be in accordance with Standard Drawing 1044.
e 6. PRECAST HEADWALL UNIT AND CUT OFF WALL PANELS shall be designed and RPEQ
=] certified by the precaster’s designer according to the project specific requirements.
~ 4 Minimum details to be shown in the precast supplier provided project specific
B drawings are:
\ — All dimensions of precast headwall unit including wingwall and apron lengths and
Prior to placing the precast headwall, reinforcement details;
- surface shall be levelled and base — Design loads and design standards including Technical Note 27;
S I SL81 mesh. prepared in accordance with MRTSO4. — Details of formed holes/ferrules for the threaded bar anchors for connection
© -] Place centrally Apron shall be installed on a slope between precast headwall unit and precast cutoff wall;
I ? I to match the slope of the culvert Bracket, — Design minimum exposure classification;
/ ‘ I \ | 150 x 100 x 10 UA x 150 long, — Concrete notes including concrete class, aggregate size, cover to reinforcement.
L L — SECTION ﬂ SECTION B or fabricated using plate to The_setpreﬁast sm:ipplit_er provided Zrotj)ecihspecifi_c frgwir_mgs shall be included in the
Precast cut off wall anchor, SL81 mesh, X 140 v SIMILAR Precast match the minimum requirements 7 imj.e ¢t scheme Crawings prepared by e projec esuf;ner.
details shown indicative only. centrally placed. Precast cut off wall panels. PRECAST = headwall * if gap @ > 25mm. . fjd_ltlonal requirements for exposure class (_)1 and C2:
. oo ; Key detail shown, if required CUT OFF WALL For No OFF refer table Minimum concrete strength and cover to reinforcement shall be to AS 5100.
Project specific anchor details Mesh cut at ferrules . .
to maintain cover by project engineer Anchor bolt assemblies shall be of stainless steel bolts, threaded bar, angle, plate,
shall be developed and shown 75 x 75 x 6 plate washer
. . . . - - 75 x 75 x 6 plate washer and washers to Grade 316, and nuts to Grade 304, in accordance with MRTS78A,
in the project drawings A —'- Where the precast wingwall P and its referred standards
_ d di jon is high M16 anchor bolt. Refer table ‘
ELEVATION — PIPE CULVERT ~ <{= 3’1‘0“ t':“:“psr';’f'; r'rz ; Igir:;nsion N Epoxy paste on both 8. PROJECT-SPECIFIC INFORMATION TO BE SHOWN ON THE PROJECT DRAWINGS:
=3 . -
W16 octor st | of 40, s stuai A My |,/ it oot vl cometon dtls
i i i dditional i tecti £ 9 Al - ;
Only required at this location = = Precast = Refer table and gccitiona’ erasion prorection € pipe curvature, — Details of all anchors at culvert apron and cut off wall.
for H > 600, refer table headwall unit DETAIL 1 may be required to protect il bet o| 514 i . - ) - ) N
the toe of the embankment il gap between NECIM % L 5 mm min 9. Before drilling precast units, the position of the reinforcements shall be identified and
cm_:lvert. and headwall RN \ ‘F Precast culvert | #t any drilling shall avoid cutting the reinforcement.
with 11:3 cement: mortar | /AL 10.DIMENSIONS are in millimetres unless shown otherwise.
ick icKk 20 dia formed holes. Refer table 7J/‘ T ASSOCIATED DEPARTMENTAL DOCUMENTS:
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M12 threaded A\ \ N\ ; Technical Note 27 Guidelines for Design of Precast Culvert and Pipe Headwalls
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it Mg 120 70 M16 anchor bolt 75 x 75 x 6 plate washer,  NDRRA Design Guidelines;  Road Drainage Manua
Class 8 Approved low Refer table bent to lay flush with REFERENCED DOCUMENTS:
modulus, pipe circumference Departmental Standard Drawing 1044 Reinforcing Steel — Lap Lengths
pm g
1 =4

af 40 dia x 6 self-smoothing, MRTSO3 Drainage, Retaining Structures and Protective Treatment
= silicone ioint sealant rainage, Retaining Structures and Protective Treatments;
+ washer . Jo J DETAIL ﬁggEHr\(A)gLYB oLT MRTS70 Concrete; MRTS72  Manufacture of Concrete Elements;
= Grade 250 — MRTS78 Fabrication of Structural Steelwork;
_ £ Apron of precast MRTS78A Fabrication of Structural Stainless Steelwork
g 16 dia headwall unit
. = 0 ; formed hole 1 ‘ | Department of Transport and Main Roads l@ @ |
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/2—16A bars EF each end

|__— This surface of precast concrete
shall be prepared as a construction
joint all around, prior to installation,
as per MRTS70. @

Anchors,
- refer DETALL 5

Anchors and matching ferrules at the
bottom of the headwall shall be shifted
to satisfy cover requirements

Precast headwall unit

SECTION( E )

SCOPE OF PRECAST HEADWALL STANDARD DRAWING 1243

The scope of this standard drawing is to provide standard details for culvert
headwall connections for pipe culverts.

It is the responsibility of the precast headwall supplier and the project design
engineer to provide project specific drawings, based on these standard
details, to suit the project situation and to RPEQ certify the project specific
drawings.

This standard drawing is applicable for single cell and multi—cell headwalls

HEADWALL ANCHORS

Cast insitu
Intgmul Minimum W12 nut headwall
__Pipe No OFF # | 16 5 driled hole connection
diameter ID anchors 150 m o
min
1350 8 M12 (min) = =
1500 8 threaded bar /
anchor
1650 12 Pipe culvert
1800 12 M12 nut and |
1950 12 50 x 50 x 6 I
plate washer
2100 12 \ L N |
2250 12 Headwall 2-M12 nuts and
2400 12 1-50 x 50 x 6 plate
2550 12 ANCHOR BOLT

ASSEMBLY

DETAIL( E )

Reinforcement omitted from
these details for clarity

# This minimum No OFF
anchors shall be provided
at the top and bottom
of the headwall, for each

pipe. Min

-+ Where the precast wingwall
end dimension is higher
than the preferred dimension
of 400, in this situation
additional erosion protection
may be required to protect
the toe of the embankment

Cast insitu headwall
connection behind

refer to Note 6

For precast headwall
reinforcing details

Before drilling precast cover =)
units, the position of the Cast insitu
reinforcements shall be cut off wall /*AP"OV‘
identified and any drilling .
shall avoid cutting the 2-M12 nuts
reinforcement. and 1-50 x
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M12 (min) M12 (min) ferrule
threaded in precast unit.
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Drawing 1 provides details and notes for M12 (min) anchors, SL81 EF M CAST INSITU min Prior to placing the precast headwall,
precast cut off walls for small culverts. refer DETAIL 4 (v CUT OFF WALL surface shall be levelled and base prepared in

These may be used as a quide to

the designer to develop and RPEQ certify

a precast cut off wall for a large size
culvert, specific to the project

ELEVATION

GENERAL ARRANGEMENT

Detail is similar in upstream and downstream sides

accordance with MRTS04. Apron shall be installed
on a slope to match the slope of the culvert

SECTION /"D
.

NOTES for PIPE CULVERTS diameter > 1200:

1.

4.

8.

9.

PIPE CULVERTS shall be in accordance with MRTSO03.

The details on this standard drawing are for cast—in—situ headwall connection and
cut off walls to precast headwall units for pipe diameter > 1200.

Precast headwall unit and headwall connection shall be designed in accordance with
Technical Note 27.

The standard details shown in this drawing are for exposure class B2 to AS 5100.
Refer Note 7 for additional requirements for projects in exposure class C1 and C2.

. PRECAST HEADWALLS shall be manufactured in accordance with MRTSO3 and MRTS72.
. CONCRETE shall be in accordance with MRTS70.

Requirements for cast insitu concrete for headwall connections and cut off walls are
shown in the table below.

ltem Design requirements
Design life 100 years
Minimum exposure classification B2 to AS 5100
Minimum concrete class S40/20
Cover to reinforcement 60 cover to AS 5100

STEELWORK  shall be fabricated to MRTS78, for exposure class B2.

Ferrules shall be TMR approved.

Threaded bar, bolts and screws to Class 4.6 to AS 1111.1.

Nuts class 5 to AS 1112.1. Washers class 5 to AS 1237.1.

Steel plate Grade 250 minimum to AS/NZS 3678.

All ferrules, anchors, bolts and nuts shall be hot dip galvanised to AS 1214.

All other steelwork to be hot dip galvanised to AS/NZS 4680 unless shown otherwise.

. REINFORCING STEEL shall be in accordance with Standard Drawings 1043 and 1044,

and compliant with MRTS71 and AS/NZS 4671.

Al reinforcing steel to be ACRS certified.

Reinforcing Steel welding shall be in accordance with Standard Drawing 1044.
Deformed bars Grade D500N. Reinforcing mesh Grade D500L.

. PRECAST HEADWALL UNIT shall be designed and RPEQ certified by the precaster’s

designer according to the project specific requirements. Minimum details to be shown
in the precast supplier provided project specific drawings are:

All dimensions of precast headwall unit including wingwall and apron lengths and
reinforcement details.

Design loads and design standards including Technical Note 27.

Details of formed holes/ferrules for the threaded bar anchors for connection
between precast headwall unit and cast insitu headwall connection/cut off wall.

— Design minimum exposure classification.

— Concrete notes including concrete class, aggregate size, cover to reinforcement.

. Additional requirements for exposure class C1 and C2:

Minimum concrete strength and cover to reinforcement shall be to AS 5100.
Anchor bolt assemblies shall be of stainless steel bolts, threaded bar, plate, and
washers to Grade 316, and nuts to Grade 304, in accordance with MRTS78A, and its
referred standards.
PROJECT—SPECIFIC INFORMATION TO BE SHOWN ON THE PROJECT DRAWINGS:
— Cast insitu headwall connection dimensions.
— Cast insitu cut off wall dimensions.
— Details of threaded bar anchors for cast insitu headwall connection and for
cut off wall.
DIMENSIONS are in millimetres unless shown otherwise.

ASSOCIATED DEPARTMENTAL DOCUMENTS:

Technical Note 27 Guidelines for Design of Precast Culvert and Pipe Headwalls
NDRRA Design Guidelines;
Road Drainage Manual

REFERENCED DOCUMENTS:
Departmental Standard Drawings

1043
1044

Reinforcing Steel — Standard Bar Shapes
Reinforcing Steel — Lap Lengths

Departmental Specifications:

MRTSO3  Drainage, Retaining Structures and Protective Treatments
MRTS70  Concrete

MRTS71  Reinforcing Steel

MRTS72  Manufacture of Concrete Elements

MRTS78  Fabrication of Structural Steelwork

MRTS78A  Fabrication of Structural Stainless Steelwork
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Box Culverts,
indicative only

Slab base, refer Standard Drawing 1250
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CAST INSITU
HEADWALL CONNECTION

SCOPE OF PRECAST HEADWALL STANDARD DRAWING 1243

The scope of this standard drawing is to provide standard details
for culvert headwall extensions for box culverts.
It is the responsibility of the precast headwall supplier and the

project design engineer to provide project specific drawings, based
on these standard details, to suit the project situation and to

RPEQ certify the project specific drawings.
This standard drawing is applicable for single cell and multi—cell
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\— } units, the position of the
0 . 0 . ) 0 . 0 0 . 0 . 0 CAST INSITU reinforcements shall be
] HEADWALL CONNECTION identified and any drilling
/ shall avoid cutting the
5_16A bars EF each end reinforcement.
- ars EF each en
e e
.
_— f=d f=s .
H H | | — This surface of precast
| % =% = concrete shall be prepared
=3 =3 as a construction joint,
o © as per MRTS70. @
G "{FL' Jo—)_ . ° ° ( ° L}" T — . .0 o o o o ol 'J_{. [* G

Anchors near recessed
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ferrules can be shifted to
satisfy cover requirements
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Precast headwall unit\
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Refer SECTION F
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Reinforcement omitted from
these details for clarity

Min
cover

Cast insitu 150 min
cut off wall

N !
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1-50 x 50 x 6 plate

ANCHOR BOLT
ASSEMBLY

2-M12 nuts
and 1-50 x
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M12 (min)
threaded
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CAST INSITU

HEADWALL CONNECTION

additional erosion protection
may be required to protect

M12 (min) ferrule
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Appropriate cover
to be maintained

ANCHOR BOLT
ASSEMBLY

SIMILAR

ELEVATION

refer DETAIL 4

GENERAL ARRANGEMENT

Detail is similar in upstream and downstream sides

CUT OFF WALL min

NOTES for BOX CULVERTS height > 1200:

1.

BOX CULVERTS shall be in accordance with MRTS03.

The details on this standard drawing are for cast—in—situ headwall connection and
cut off walls to precast headwall units for box culvert height > 1200.

Precast headwall unit and headwall connection shall be designed in accordance with
Technical Note 27.

The standard details shown in this drawing are for exposure class B2 to AS 5100.
Refer Note 7 for additional requirements for projects in exposure class C1 and C2.

. PRECAST HEADWALLS shall be manufactured in accordance with MRTS72.
. CONCRETE shall be in accordance with MRTS70.

Requirements for cast insitu concrete for headwall connections and cut off walls are
shown in the table below.

ltem Design requirements
Design life 100 years
Minimum exposure classification B2 to AS 5100
Minimum concrete class S40/20
Cover to reinforcement 60 cover to AS 5100

4. STEELWORK shall be fabricated to MRTS78, for exposure class B2.
Ferrules shall be TMR approved.
Threaded bar, bolts and screws to Class 4.6 to AS 1111.1.
Nuts class 5 to AS 1112.1. Washers class 5 to AS 1237.1.
Steel plate Grade 250 minimum to AS/NZS 3678.
All ferrules, anchors, bolts and nuts shall be hot dip galvanised to AS 1214.
All other steelwork to be hot dip galvanised to AS/NZS 4680 unless shown otherwise.

5. REINFORCING STEEL shall be in accordance with Standard Drawings 1043 and 1044,

and compliant with MRTS71 and AS/NZS 4671.
Al reinforcing steel to be ACRS certified.
Reinforcing Steel welding shall be in accordance with Standard Drawing 1044.
Deformed bars Grade D500N. Reinforcing mesh Grade D500L.

6. PRECAST HEADWALL UNIT shall be designed and RPEQ certified by the precaster’s
designer according to the project specific requirements. Minimum details to be shown
in the precast supplier provided project specific drawings are:

— All dimensions of precast headwall unit including wingwall and apron lengths and
reinforcement details.

— Design loads and design standards including Technical Note 27.

— Details of formed holes/ferrules for the threaded bar anchors for connection
between precast headwall unit and cast insitu headwall connection/cut off wall.

— Design minimum exposure classification.

— Concrete notes including concrete class, aggregate size, cover to reinforcement.

7. Additional requirements for exposure class C1 and C2:

Minimum concrete strength and cover to reinforcement shall be to AS 5100.

Anchor bolt assemblies shall be of stainless steel bolts, threaded bar, plate, and
washers to Grade 316, and nuts to Grade 304, in accordance with MRTS78A, and its
referred standards.

8. PROJECT-SPECIFIC INFORMATION TO BE SHOWN ON THE PROJECT DRAWINGS:

— Cast insitu headwall connection dimensions.

— Cast insitu cut off wall dimensions.

— Details of threaded bar anchors for cast insitu headwall connection and for
cut off wall.

9. DIMENSIONS are in millimetres unless shown otherwise.

ASSOCIATED DEPARTMENTAL DOCUMENTS:
Technical Note 27 Guidelines for Design of Precast Culvert and Pipe Headwalls
NDRRA Design Guidelines;
Road Drainage Manual
REFERENCED DOCUMENTS:
Departmental Standard Drawings
1043 Reinforcing Steel — Standard Bar Shapes
1044  Reinforcing Steel — Lap Lengths
Departmental Specifications:

MRTSO3  Drainage, Retaining Structures and Protective Treatments
MRTS70  Concrete

MRTS71  Reinforcing Steel

MRTS72  Manufacture of Concrete Elements

MRTS78  Fabrication of Structural Steelwork

MRTS78A  Fabrication of Structural Stainless Steelwork
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