16E EF at
top and btm

Pipe culverts,
indicative only

250

Anchors,
refer DETAIL 3\

12P EF for S*

each pipe

Refer Standard Drawing 1359

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.

CAST INSITU
HEADWALL EXTENSION

16A lapped with 16E EF

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

H

s

Weephole. Treatment at

weephole indicative only

"’/ 3
i =)

=/ | ) \ji | I ‘ N o HEADWALL ANCHORS
O
16E EF for each pipe 300 crs M12 threaded = %§ Intcierzal 'ﬁgin&gp#
max bar anchors # 2o dion?ep’)(er ID | anchors Cast insitu
If the soil compaction for 225 M12 nut headwall
this corner is not practicable, Where o = E%‘; 375 4 16 dia drilled hole extension
the headwall extension shall be 30" nominal =28 450 4 150 mi °
tended to fill thi S . mip
extended to fill this corner z-%ai 525 4 M12 (min) [_—.
562
400 crs Ferrules, SL81 2 s 600 4 :;::;?:fd bar /
max refer DETALL 4 3 675 4 ;
i [ i | | | | i | [ | | @ 750 8 Fipe culver
M12 nut and
s o s el === lbli = E===2I— _ |
|_t___ ____t___i____t___i___j:___t___j____t_t_j____t___j‘:l\ M12 (min) anchors, 825 8 5|Otx 50;( 6 N
refer DETAIL 4 900 8 plate washer
Project specific length 1050 8 L \ '
‘ PLAN ‘ CAST INSITU Headwall 2-M12 nuts and
CUT OFF WALL 1200 8 1-50 x 50 x 6 plate
1350 8
‘ Project specific length DETAIL ANCHOR BOLT
| 1500 8 ASSEMBLY
Anchors, 2-16E bars EF 2-16E bars EF 2-16P 1650 12
refer‘ DETAIL Z)W [ at top and btm /X [ for each pipe 1800 12 Reinforcement omitted from
- T CAST INSTU 1950 12 these details for clarity
HEADWALL EXTENSION 2100 12 Min
cover
2250 12 =
|~ 2716A bars EF eoch end 2200 " Cast insitu 150 min oron
550 " cut off wall [
| _— This surface of precast concrete - — 2-M12 nut ‘
shall be prepared as a construction # This minimum No OFF and 1_5'1;?(
joint all around, prior to installation, anchors shall be provided 50 x 6 plate —1
as per MRTS70. @ at the top and bottom
of the headwall, for each . i
pochos ppe. MR N R et
L refer DI'ETAIL 5 Before drilling precast bar anchor Appropriate cover
units, the position of the to be maintained
reinforcements shall be
identified and any drilling
Anch 4 motching ferrul - —1- Additional erosion protection shall avoid cutting the
nchors and matching ferrules at the may be required to protect .
bottom of the headwall shall be shifted SECTION the toe of the embankment reinforcement.
to satisfy cover requirements where the precast wingwall CAST INSITU
D end dimension is higher HEADWALL
Precast headwall unit Cast insitu headwall (v than the preferred dimension EXTENSION
\ extension behind of 400, or the top of the
. wingwall is lower than the
\ batter
\
\
} For precast headwall 16E EFd Gtt>t
\ reinforcing details IOP adn ‘thm1’ 6A
} refer to Note 7 apped i
‘ £
| 2 + 16A
| [ =2
| ¥ 16
| 1 A
\ =
}o 0 0 0
] SN rr: ] (=
gle T~ BE
S|E I U
|=H— SL81
| } L 300
J‘ M M \ 200 min
Drawing 1 provides details and notes for M12 (min) anchors, SL81 EF /D 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 guide 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 MRTSO4. Apron shall be installed
on a slope to match the slope of the culvert

SECTION /D
.

NOTES for PIPE CULVERTS:
1. PIPE CULVERTS shall be in accordance with MRTSO3.

Precast headwall unit and cast insitu headwall extension shall be designed in

accordance with Technical Note 27 (TN27).

The standard details shown in this drawing are for exposure class B2 to AS 5100.
Refer Note 8 for additional requirements for projects in exposure class C1 and C2.

2. FOR SMALLER CULVERTS diameter up to 450, including slopi

ng headwalls, the use of

the cast insitu headwall extension details shown in this drawing can be omitted
dependent upon site conditions and risk of separation of headwall, as assessed by

the Project Engineer. Factors such as low flow in small cul

verts, ease of maintenance

in the event of headwall separation, can be considered in the assessment.
Refer Drawing 3 for alternative bolted connection details for culverts diameter <

1200.

3. PRECAST HEADWALLS shall be manufactured in accordance with MRTS72.

4. CONCRETE shall be in accordance with MRTS70.

Requirements for cast insitu concrete for headwall extensions and cut off walls are

shown in the table below.

Item 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

5. STEELWORK shall be fabricated to MRTS78, for exposure cla
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.
Steel plate Grade 250 minimum to AS/NZS 3678.

ss B2.

Washers class 5 to AS 1237.1.

Al ferrules, anchors, bolts and nuts shall be hot dip galvanised to AS 1214.
All other steelwork hot dip galvanised to AS/NZS 4680 unless shown otherwise.
6. REINFORCING STEEL shall be in accordance with Standard Drawings 1043 and 1044,

and compliant with MRTS71 and AS/NZS 4671.
All reinforcing steel shall be ACRS certified.

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

7. PRECAST HEADWALL UNIT shall be designed and RPEQ certifi
designer according to the project specific requirements. Min

ed by the precaster's
imum details to be shown

in the precast supplier provided project specific drawings are:

Al dimensions of precast headwall unit including wingwall
reinforcement details.

and apron lengths and

— 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 extension/cut off wall.

— Design minimum exposure classification.

— Concrete notes including concrete class, aggregate size,
8. Additional requirements for exposure class C1 and C2:

Minimum concrete strength and cover to reinforcement shal

cover to reinforcement.

| 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.

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

— Cast insitu headwall extension dimensions.

— Cast insitu cut off wall dimensions.

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

10.DIMENSIONS are in millimetres unless shown otherwise.

ASSOCIATED DEPARTMENTAL DOCUMENTS:
NDRRA Design Guidelines; Road Drainage Manual
REFERENCED DEPARTMENTAL DOCUMENTS:
Standard Drawing 1043  Reinforcing Steel — Standard Bar
Standard Drawing 1044  Reinforcing Steel — Lap Lengths

extension and for

Shapes

MRTS03  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

TN27  Guidelines for Design of Precast Culvert and Pipe Headwalls
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Box

indicative only

Culverts,

/—Slab base, refer Standard Drawing 1250

SCOPE OF PRECAST HEADWALL STANDARD DRAWING 1243

,/ \ CAST INSITU The scope of this standard drawing is to provide standard details
HEADWALL EXTENSION .
‘ \ ‘ ‘ \ ‘ for culvert headwall extensions for box culverts.
250/ || \ ol 11250 , It is the responsibility of the precast headwall supplier and the
Anchors, min }\ \} }\ \} min 16A lapped with 16E EF project design engineer to provide project specific drawings, based
refer DETAIL 3\ L l ! ol / on these standard details, to suit the project situation and to
A ‘5\‘ = TH A A Weephole. Treatment at RPEQ certify the project specific drawings.
E « ot 1 i t 1 || ! ] 5 1 it g E weephole indicative only This standard drawing is applicable for single cell and multi—cell
&/ il i — =/ " headwalls
3
PSS
o3 If the soil compaction for 300 crs M12 threaded TS
this corner is not Qracticable, max bar anchors # =9 - HEADWALL ANCHORS
the headwall extension shall be EE 2 o
extended to fill this comer Wh.ere o = E% 5 Internal Minimum# M12 nut Cast insitu
30" nominal SE=s height of No OFF headwal
°EY culvert H anchors 16 dia drilled hole extension
£25
A7l 150 min
400 crs Ferrules, SL81 =, s 375 4 M12 (min) r—“ / ©
max refer DETAIL 2 2 450 4 threaded bar
| ) = 600 4 anchor
I —— I ———f———J————f———d———— I ———d——— I ———d——— It —J————f_—— .
| J ___t‘_\l\ M12 (min) 750 4 Pipe culvert
‘ ‘ anchors 900 p M12 nut and |
. - ! 50 x 50 x 6
‘ Project specific length | refer DETAIL 4 1200 5 plate washer _
PLAN \ 1500 6 L \—
. - CAST INSITU Headwall 2-M12 nuts and
Project specific length 1800 8
ject spectic eng CUT OFF WALL 2100 5 1-50 x 50 x 6 plate
Anchors, refer DETAIL 3 /—2—16E bars EF at top and btm 2400 12 DETAIL ANCHOR BOLT
— ' . ASSEMBLY
— = T — — — CAST INSITU # This minimum No OFF
| HEADWALL EXTENSION anchors shall be provided Reinforcement omitted from
/ at the top and bottom these details for clarity
of the headwall, for each
2-16A bars EF each end box. Min
= o - Before drilling precast cover =
~ | - - ) units, the position of the Cast insitu 150 min
_§ _§ L+ This surface of precast reinforcements shall be cut off wall [ Apron
=|® =@ gg"zrectzn:t“rﬂ'lﬁzi Fj?gﬁft‘“ed identified and any drilling pi12 it |
S S ) ; : - nuts
3 3 as per MRTS70. @ shall avoid cutting the and 1250 x
reinforcement.
50 x 6 plate —
Cu. CJ. M12 (min M12 (min) ferrule
"lgl" =5 I . . ( . L’Efl‘ == =« . . . o ol 'J_{J" thl'eaged ) - in preCGSt unit.
} . | bar anchor Appropriate cover
to be maintained
Anchors near recessed Cast with Base Slab.
culvert legs and matching SECTION Refer SECTION F — - - ANCHOR BOLT
ferrules can be shifted to —‘- Additional erosion protection ASSEMBLY
satisfy cover requirements may be required to protect CAST INSITU
the toe of the embankment
X HEADWALL SIMILAR
where the precast wingwall
. SR EXTENSION
@ end dimension is higher
. Cast insitu headwall than the preferred dimension
Precast headwall ”"'t\ / extension behind of 400, or the top of the
‘ wingwall is lower than the
] ' —_ . | batter
: @ @ @ @ @ @ o] o] @ o] o] @ @ @ o] : ‘
| | I
| | I
| | N 2 N O
| | ‘ For precast headwall
| | \ L PO S Y S
| | [ reinforcing details
| | ‘ refer to Note 7
: | -
| Pl el +F
| | I <
| | | o
: WL E
| | | - A
| Lo \=/
: : }0 0 0 0 L Culvert
i . : . . . . . . (o) [ . . : . i i [ J W = = ) { == El C;‘Jiiillinvgriliegl}
i i il e e e o e e o o e e v e e o v e i i A A |1 .| IR
| g|s ™~ k \ \
\l ©|E SL814:'|-—= Prior to placing the 300 Slab base with starter bars for headwall
i | u precast headwall, min extension indicative only, refer Standard
J L \ / surface shall be levelled Drawing 1250 for typical details
SL81 EF M12 (min) anchors, CAST INSITU 200 and base prepared in
ELEVATION refer DETAIL 4 CUT OFF WALL min accordance with MRTSO4. Apron shall be installed
on a slope to match the slope of the culvert

GENERAL ARRANGEMENT

Detail is similar in upstream and downstream sides

SECTION( ; >

NOTES for BOX CULVERTS:
1.

10.DIMENSIONS are in millimetres unless shown otherwise.

ASSOCIATED DEPARTMENTAL DOCUMENTS:

REFERENCED DEPARTMENTAL DOCUMENTS:

. FOR SMALLER CULVERTS diameter up to 450, including sloping headwalls, the use of

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

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

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

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

. Additional requirements for exposure class C1 and C2:

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

BOX CULVERTS shall be in accordance with MRTSO3.

Precast headwall unit and cast insitu headwall extension shall be designed in
accordance with Technical Note 27 (TN27).

The standard details shown in this drawing are for exposure class B2 to AS 5100.
Refer Note 8 for additional requirements for projects in exposure class C1 and C2.

the cast insitu headwall extension details shown in this drawing can be omitted
dependent upon site conditions and risk of separation of headwall, as assessed by
the Project Engineer. Factors such as low flow in small culverts, ease of maintenance
in the event of headwall separation, can be considered in the assessment.

Refer Drawing 3 for alternative bolted connection details for culverts height < 1200.

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

Item 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

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.

Al ferrules, anchors, bolts and nuts shall be hot dip galvanised to AS 1214.
All other steelwork hot dip galvanised to AS/NZS 4680 unless shown otherwise.

and compliant with MRTS71 and AS/NZS 4671.

Al reinforcing steel shall be ACRS certified.

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

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 extension/cut off wall.

— Design minimum exposure classification.

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

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.

— Cast insitu headwall extension dimensions.

— Cast insitu cut off wall dimensions.

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

NDRRA Design Guidelines; Road Drainage Manual

Standard Drawing 1043
Standard Drawing 1044

Reinforcing Steel — Standard Bar Shapes
Reinforcing Steel — Lap Lengths

MRTS03  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

TN27  Guidelines for Design of Precast Culvert and Pipe Headwalls

Department of Transport and Main Roads
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¥

Refer Standard
Drawing 1359

Pipe or box culvert,

diameter or height < 1200,

indicative only

Brackets,
refer DETAIL 1

Anchors,

refer DETAIL 1

Where o = 30" nominal

Precast cut off wall
panel key. Refer detail

Ferrules,
refer DETAL 2

400 crs

Wingwall
Apron

Precast
headwall

MEdge of apron

PLAN

MPrecast cut off wall
panel below apron

1 additional bolt
in this location for
5—bracket configuration

M16 anchor bolts,
4-bracket configuration shown,
for 450 < ID < 900.

5—bracket configuration required
for 900 < ID < 1200.

Refer table and DETAIL 1

Precast headwall unit for
small culverts diameter or
height < 1200, indicative only

Weephole.
Treatment at
weephole
indicative only

SCOPE OF PRECAST HEADWALL STANDARD DRAWING 1243

The scope of this standard drawing is to provide standard details for precast
headwall connection for pipe or box culverts.

It is the responsibility of the project design engineer to provide project
specific drawings for the use of precast headwall units supplied by registered
precast supplier, to suit the project situation and to RPEQ certify the project
specific drawings. The precast headwall unit dimensions shall be checked to
ensure fit for purpose.

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

Precast ANCHOR BOLT DETAILS
cut off wall Precast Covert S
ulvert Size
40 cut off Pipe ID or H of Box No OFF Brackets per culvert "F*
%E typ|” w wall
= - ) 375 < ID < 900 4 per pipe
. _1 ¢ Pipe s -
900 < ID £ 1200 per pipe
o R —— o — =
© EE Multicell culvert :
) 375 < H < 600 Outer units = 3 | Single cell = 4
=) ’9;? © Box Inner units = 2
PLAN culvert 600 < H < 900 Multicell culvert : Sindle coll = 7
Outer units = 5 ingle cell =
KEY DETAIL FOR PRECAST 900 < H < 1200 | Inner units = 3

CUT OFF WALL PANEL

For precast headwall
unit reinforcing details
refer to Note 7

Weephole

¢ Each bracket requires 2 bolts, length as follows :
1-Bolt for headwall = thickness of headwall t, + 60
1-Bolt for culvert = thickness of culvert t + 60

1 additional bolt for
5—bracket configuration

Pipe culvert shown.
Box culvert details similar

g
E
2
o
=}
T
: \Prior to placing the precast headwall,
: \{-/ surface shall be levelled and base
! = | SL81 mesh. prepared in accordance with MRTS04.
| «© =1 Place centrally Apron shall be installed on a slope
: ° i to match the slope of the culvert Bracket,
/ % I \ 150 x 100 x 10 UA x 150 long,
L L - T SECTION ﬂ SECTION B or fabricated using plate to
Precast cut off wall anchor, SL81 mesh, X 140 v SIMILAR Precast rnatch the minimum requirements
details shown indicative only. centrally placed. Precast cut off wall panels. PRECAST = headwall - if gap @ > 25mm.
Project specific anchor details Mesh (?ut 'at ferrules Eey ?;?élt Sezo‘?/nne’e:_f required CUT OFF WALL For No OFF refer table
shall be developed and shown to maintain cover ¥ PproJ 9 Additional - tecti 75 x 75 x 6 plate washer
in the projct cranings = ditional erodon protecton T T 475 x 75 x 6 plate washer
AN M16 anchor bolt. Refer tabl
ELEVATION — PIPE CULVERT (v the toe of the embankment onchor o Tieter tabie X Epoxy paste on both
W16 hor bolt where the precast wingwall 2 \._ C culvert and headwall.
’ ‘ ‘ B anchor: boits. end dimension is higher c s | 40 Thickness to match
Only required at this location _ _ Precast (v Refer table and than the preferred dimension € pipe curvature
for H > 600, refer table / headwall unit DETALL 1 of 400, or the top of the Fil gap between ol 51 5 mm min
wingwall is lower than the culvert and headwall — i <
batter with 1:3 cement mortar \ | A||  Precast culvert * *9:
— — — , o
r—: :——: r—: W12 th 20 dia formed holes. Refer table 74\/‘( \ T
La L L readed \— N\ }
d anchor,
it Mg o120 70 16 anchor bolt.| 75 x 75 x 6 plate washer,
Class 8 60 Approved low Refer table bent to lay flush with
- modulus, pipe circumference
%I 40 dia x 6 50 self-smoothing,
- ‘1' washer silicone joint sealant DETAIL ANCHOR BOLT
- - Grade 250 —_| | ASSEMBLY
— £ Apron of precast
1 £ .
16 dia i
| S headwall unit %
0 % 0 ; formed hole J/ ‘ ;, |
= |
¥ N\
== === — == 9 ‘\ 10mm 1:3 mortar
I — - - - I - \
S Slab base indicative only. Refer to project drawings for detalls. J » ™~ M12 HILTI-RE 500 chemical anchor,
Precast Cut off wall details not shown here, refer Elevation Pipe Culvert Precast y walent. t tch
el == or approved equivalent, to matc ‘
ELEVATION — BOX CULVERT < B panel N formed holes in apron of head wall unit
‘ ANCHOR BOLT

GENERAL ARRANGEMENT

Detail is similar in upstream and downstream sides

A\l
DETAIL( E )

ASSEMBLY

NOTES for PIPE and BOX CULVERTS diameter < 1200:

1. PIPE and BOX CULVERTS shall be in accordance with MRTS03.

Precast headwalls shall be manufactured in accordance with MRTSO3 and MRTS72.
Precast cut off wall panels shall be manufactured in accordance with MRTS72.
Precast headwall unit and headwall connection to this standard drawing shall be
designed in accordance with Technical Note 27 (TN27).

The standard details shown in this drawing are for exposure class B2 to AS 5100.
Refer Note 8 for additional requirements for projects in exposure class C1 and C2.

2. PRECAST HEADWALL CONNECTIONS detailed on this standard drawing are applicable for
pipe and box culvert of diameter or height < 1200.

3. FOR SMALLER CULVERTS diameter or height up to 450, including sloping headwalls,
the use of the bolted connection details shown in this drawing can be omitted
dependent upon site conditions and risk of separation of headwall, as assessed by
the Project Engineer. Factors such as low flow in small culverts, ease of maintenance
in the event of headwall separation, can be considered in the assessment.

4. CONCRETE shall be in accordance with MRTS70.

Design life 100 years. Minimum concrete strength shall be S50,/20.
Minimum exposure classification B2 to AS 5100.
Minimum cover to reinforcement shall be 40 with rigid formwork and subjected to
intense compaction. An approved super—workable concrete mix may be used in lieu
of intense vibration. All exposed edges shall have 20 x 20 chamfers.
Refer Note 8 for additional requirements for higher exposure classifications.
5. STEELWORK shall be fabricated to MRTS78, for exposure class B2.
Steel angle Grade 300 to AS/NZS 3679.1.
Threaded bar, bolts and screws 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 anchors, bolts and nuts shall be hot dip galvanised to AS 1214.
All other steelwork shall be hot dip galvanised to AS/NZS 4680.

6. REINFORCING STEEL shall be in accordance with Standard Drawing 1044, and
compliant with MRTS71 and AS/NZS 4671.

Reinforcing mesh Grade D500L. Al reinforcing steel to be ACRS certified.
Reinforcing Steel welding shall be in accordance with Standard Drawing 1044.

7. 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.
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 precast cut off wall;

— Design minimum exposure classification;

— Concrete notes including concrete class, aggregate size, cover to reinforcement.
These precast supplier provided project specific drawings shall be included in the
project scheme drawings prepared by the project designer.

8. 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, angle, plate,
and washers to Grade 316, and nuts to Grade 304, in accordance with MRTS78A,
and its referred standards.

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

— Precast headwall connection details;
— Precast cut off wall details;
— Details of all anchors at culvert apron and cut off wall.

10.Before drilling precast units, the position of the reinforcements shall be identified and
any drilling shall avoid cutting the reinforcement.

11.DIMENSIONS are in millimetres unless shown otherwise.

ASSOCIATED DEPARTMENTAL DOCUMENTS:
NDRRA Design Guidelines; Road Drainage Manual

REFERENCED DEPARTMENTAL DOCUMENTS:
Standard Drawing 1044 Reinforcing Steel — Lap Lengths

MRTS03  Drainage, Retaining Structures and Protective Treatments
MRTS70  Concrete

MRTS72  Manufacture of Concrete Elements

MRTS78  Fabrication of Structural Steelwork;

MRTS78A  Fabrication of Structural Stainless Steelwork
TN27  Guidelines for Design of Precast Culvert and Pipe Headwalls
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A

Base with nibs.

Refer Note 7
for surface finish and
Drawing 2 for details*\

Culvert chainage
as specified

Spanning slabs.
Refer Drawing 3 for
installation details

|_— Reinforcement

in Base slabs,
refer Drawing 2

Dowels.

|
TV
Boseslab\ & |
J| &8
Nibs —1 || * ‘ ! ‘
[l
/2N i IRy

Refer Drawing 3

Il

n

\2/ I
Headwall. H
H

i

Il

Refer Drawing 3

—— Crown units.

Refer Drawing 3 for
installation details

For backfilling refer

Skew Wingwall angle
angle

2 o B
0-10 30 30
11-20 25 30
21-30 20 30
31-45 15 30

w1

= wingwall nearer to 3

the control line, typical

Standard Drawing 1359

Wingwall and

wingwall footing.

N / 5 S ’(50&. Base ‘ X B ’ %__, Refer Drawing 3
J 7 ogg Wy, reference point N \ Approved strip filter
7 @/// \@ ly For wingwall angles, o and B, \\\ \ at each wingwall.
/ e refer Table on this drawing AN \ Refer Note 11
Y - \
. R B R I E———————— AN
U 3 LApron LApron. Refer Note 7
00 < . -
o, reinforcement for surface finish and
Drawing 2 for details Reinforcement in footing
SQUARE SLAB LINK CULVERT SHOWN Cut off wall. Refer Drawing 2
SQUARE SINGLE AND MULTICELL BOX CULVERTS SIMILAR
TYPICAL FRAMING LAYOUTS
Culvert FOR BASE SLAB WITH NIBS
Control_line Base with recesses.
Refer Note 7 for
(% surface finish and
Drawing 2 for details (ﬁ
Slab recesses —~J-H ¢ \2/
®
Base slab.

Base slab —

Headwall ! /
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| | — Crown units.
Refer Drawing 3 for
installation details

to Plan for Square Slab

Link Culvert on this drawing
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y e point \
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7
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(V. W
Cut off wall. j A Apron.
Refer Drawing 2 (v

PLAN

SQUARE SINGLE BOX CULVERT SHOWN

Refer Note 7 for
surface finish

For all other details refer

Holding down anchors,
minimum number = 1.
Refer Drawing 3 for
Details and Notes

Control fine ﬁ“’ vert

Slab

recesses

Culvert chainage /
VA ¢ specified é
\2/ / Spanning slabs,

N 1500 minimum

)g' Q,
Ve
Base with nibs. —
Refer Note 7 for
surface finish

Crown unit,
staggered with
adjacent
spanning slabs

Nibs

(BN
\2A
Headwall

Crown unit,
indicative
arrangement
with spanning
slabs

Dowels
OSE ............... I I
\\\\\\ ) reference Skew Spanning slab I | — For all other typical
\\\\\\ f’o/,; /0 point Slab, project '\ V details refer to Plan
\\\\\\\ﬁg specific design.\ L ‘} o Ijorl S;]tuare til}]b Link
VA 0TIz Refer Note 13\ I ulvert on this
N2y N I drawing
Apron. Refer Note 7/ —T—Z=—__ \ H
for surface finish Nl
Cut off wall

PLAN
SKEWED SLAB LINK CULVERT SHOWN

SKEWED SINGLE AND MULTICELL BOX CULVERTS SIMILAR

TwhereHw=H+tc+10+ts+275
height of opening H;
thickness of culvert tc;
thickness of slab ts.
Refer table on Drawing 3

Slab (D T is a constant thickness for wingwalls and

recesses footings. Refer table on Drawing 3

s
;

Embankment batter,

Crown units, indicative only
staggered
arrangement W1 or W2, refer Note 14
rHeadwull
Lean mix infill.

Refer Note 7 for surface finish and Drawing 2 for details.
For ease of construction where apron is small between
the wingwall footings, the apron is to match thickness

and reinforcement to the wingwall footings

SQUARE MULTIPLE CELL BOX AND SLAB LINK CULVERTS SIMILAR

TYPICAL FRAMING LAYOUTS
FOR BASE SLAB WITH RECESSES

SKEWED MULTIPLE CELL BOX CULVERT SHOWN
SKEWED SINGLE BOX AND SLAB LINK CULVERTS SIMILAR

Base reference point

Approved strip

Refer Drawing 3 ‘ Wingwall it treli
installation notes i iter, centreline
................................... 2] shown
Invert point < Top of apron
N For all other details refer = P P
to Plan for Square Slab L T =]
Link Culvert on this drawing B
PLAN | Culvertyinvert | ———— CJ.
AR 1 St s A LR ey : .Q
100 min__| 50 Blinding \ -
CJ. = Limit concrete Wingwall
of base slab footing

TYPICAL ELEVATION AT WINGWALL

SECTION( E >

The purpose of this Standard Drawing is to provide typical standard details
that shall be used within the limitations specified in the drawing and in
accordance with the following:

1. The adaptability of the standard details shall be assessed by the project
designer in respect of specific project geometric, appropriate foundation
and scour conditions.

2. In reactive soils: this standard drawing is only applicable for reactive soils
with linear shrinkage up to 87%. Specialist geotechnical design advice shall
be sought otherwise.

3. If the insitu bearing capacity is inadequate, the following options may be
explored subject to review and acceptance by E&T Structures and
Geotechnical sections:

a. |Insitu ground improvement, and/or

b. Redesign of the base slab.
Any redesign works shall be RPEQ certified by appropriate engineering
disciplines for compliance.

4. When there is uncertainty regarding the application of the standard details
on this drawing for a specific project, advice shall be sought from E&T
Structures.

GENERAL NOTES:

1. SCOPE: This drawing is to detail cast insitu base slab, aprons, headwalls and

wingwalls for precast RC Box Culverts and Slab Link Box Culverts where H (height of
opening) > 600.

This drawing supersedes Standard Drawings 1303, 1316, 1317, 1318 and 1320.

This drawing does not provide details of fish passage requirements. Where project
specific environmental assessment determines that waterway barrier works are
required, additional details shall be developed and included in the project drawings.

. BOX CULVERTS shall be constructed in accordance with MRTS03.
. DESIGN TRAFFIC LOADING: HLP400, M1600, A160 and W80 are in accordance with

AS 5100.2.

Maximum height of fill over the culvert shall be 2000.

Maximum design pressure (Eq) under the culvert slab bases is provided in the Base
slab Details table on drawing 2.

Maximum design pressure (Eg) under the culvert apron is 75 kPa.

. DOWELLED CONTRACTION JOINTS shall be provided where (a) the length and/or (b) the

width of the base slab exceed 20m. When contraction joints are required across the
width, they shall be located at 1/4 span points of crown units and are to be
continued across the aprons and cut off walls. 24 hours minimum shall be allowed
between pours.

. APRON AND BASE SLAB MINIMUM REINFORCEMENT for shrinkage and temperature

effects are designed considering the full restraint condition to AS 5100. For the slab
on ground condition, only the top half of the slab thickness is considered for
calculation of this reinforcement.

. WINGWALLS for skewed culverts with angle greater than 45 require a special design.
. CONCRETE shall be in accordance with MRTS70.

Design life 100 years.

Exposure classification and cover to reinforcement shall be in accordance with

AS 5100. Minimum concrete strength and cover to reinforcement shall be as shown
in table below.

Exposure classification minimum B2 C1 C2
Minimum concrete strength |  S40/20 $50/20 $55/20
Minimum Cover UNO 60 70 80

Triple—blend concrete in accordance with MRTS70 is required for Exposure
classifications C1 and C2.

Blinding concrete N20/20.

Surface roughening of the aprons, and traversable areas of slabs between nibs or
recesses if required, shall be broom finish using a broom not less than 400 wide to
achieve an average texture depth of 0.8. The direction of brushing shall be
perpendicular to the direction of flow.

All exposed edges shall have 19 x 19 chamfers, unless nominated otherwise.

— CONCRETE DETAILS 8. PRECAST CONCRETE CULVERTS shall be designed and manufactured in accordance with
MRTS24.
Lean mix concrete, 50 dia Headwall. . .
Crown  Spanning below headwall and weepholes. For reinforcement details, T\ ' 9. STEELWORK shall be fabricated to the requirements of MRTS78.
[ units slabsj between spanning slabs Refer Note 12 refer Drawing 3 &7 Headual Crgtwn 50 dil10| 40 min between units. Flat bar and angle shall be Grade 300 to AS/NZS 3679.1. Bolts and screws Class
| — | ~ \ units Weepnoles For lean mix infill 46 to AS 1111.1. Nuts Class 5 to AS 1112.1. Washers Class 5 to AS 1237.1.
T - T T ' N il After fabrication all bolts and nuts shall be hot dip galvanised to AS 1214, and all
J a a lﬂ ‘dl oo - Iﬂ ﬁ] \1 } Wingwall N ’I pd T L N ‘ N Wingwall other steelwork to AS/NZS 4680.
)
hat | ! |
Y, g J = }4-—; J = l— General Notes are continued on Drawing 2.
Approved I = Approved
= = I = b ES P
x ‘ strip filter T 9 - } strip filter Department of Transport and Main Roads @ ®
| |
— ] e e — — — e e, e e — — — — — ‘7: — ’ €. — ————————— e e — — — ‘7: — ’ Cd. R C BOX CULVERTS AND ©The State of Queensland (Department
[___::::::7:77Y7777777777777777\ 777777777777777 Xﬁ TSEEEEEES = § E [___:::_7:_‘77777777777% Vﬁ*fjo***xxf:::: ____ = § E SLAB LINK BOX CULVERTS of Tr/o/nspod and Main Roor}s) 2023/ y
http://creativecommons.org/licenses /by,
LBase slab with recesses LApron and cut off wall Base slab with nibs Base slab with recessesJ Apron and cut off onIJ Base slab with nibs CULVERTS HEIGHT > 600 m 40/
TYPICAL ELEVATION - TYPICAL ELEVATION - TYPICAL ELEVATION — TYPICAL ELEVATION A3 Standard Drawing No

BASE WITH RECESSES

SPANNING SLAB DETAILS
GENERAL ARRANGEMENT — SLAB LINK BOX CULVERT

BASE WITH NIBS

GENERAL ARRANGEMENT -
MULTIPLE CELL R C BOX CULVERT

DRAWING 1 OF 3

B 1250

Scale Date 3/2023

GENERAL ARRANGEMENT AND NOTES
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o on CIS O X it o b s o s ot 200 o o s APRON AND CUT OFF WALL DIMENSIONS AND
pron. Refer reinforcement, ong (galv =tME OF DASe 51D owel capped sleeves a crs to sui
Note 7 for refer table installed into 300 16A dowels, cast into base slab such that - MINIMUM REINFORCEMENT REQUIREMENTS
surface finish ~ID dowel sleeves dowels shall install centrally into apron ~ Minimum Apron and Cut off wall #
o \‘ \ cover Exposure
7N ® / f . . . 'Y . . . Py .\ '/. 'y . 'y . . 'y . Y ' Y Y S 'Y ‘ classification Tthlénezé Reinforcement
1—7%:. x o ¥+
T T T e S —— Li—-e-iiliie e _-._-.e. .- B2 150 N12 at 150 both ways
\ - ‘ e o ot R L v e d L L o = R —
50 blind Z L
Cut off wall concr:entemg lzlscggf:d S:,];LI 12A along skew, Base slub.J RL1218 with main bars \50 blinding c2 190 N12 at 125 both ways
>reqnf§rcevr;11nt bitumen as required Refer Note 7 for perpendicular to flow concrete
pI(IJce d centra]ly BASE SLAB TO surface finish + 12A bars at 200, @ where Z is a constant thickness for aprons and cut off walls.
' along the flow
_ \Refef table APRON APRON JOINT BASE SLAB ’ # Refer Note 5 of Drawing 1
T\ Cut off wall
. SECTION (“ A REINFORCEMENT FOR BASE SLAB DETALLS
z SPANS OF 600 TO 1800 Maximum Base slab thickness
For details of Cut Off Wall and Base Slab to Apron Joint design d % | Depth of
CUT OFF WALL rofer Se<I:tion A Soans of 600 to 1800 P . Up to | pressure (Ey) for Exposure embedment
TYPICAL FOR ALL SPANS A Ref P Span kPa classification of 12E
Note 7 for Base slab. HTH=[ g | o1 | cg | Mbber
surface finish Limit of base slab Refer Note 7 for — Minimum < 1500( 1500
500 o300 surface finish cover
| 750 180 190 200
| & 900 180 | 190 | 200
¥ ™ ™ = T | s F g | N @ 1 [ ] [ ] [ ] X 1 [}
T T 1 1200 | 190 | 180 | 180 | 190 | 200 120
‘R16 800 long galvanized dowel J | R SRR 1500 190 | 200 | 210
ong galvanized dowels e
ot 600 crs debonded with hpron \ 12 bars dlong j lL i 1800 190 | 200 | 210
bftumen or s:hrouds on one refer table —. skew, as required 12K1 at 200, dlong RL1218 with main bars perpendicular 2100 220 | 240 | 260
side of the joint, typical the flow, not required to flow + 12A bars at 200, along 2400 245 | 255 | 265 150
t recesses the flow.
DOWELLED CONTRACTION JOINT DETAIL a
FOR ALL APRONS, IF REQUIRED APRON BASE SLAB TO The reinforcement shall be in 2 layers 2700 180 170 25 | 285 | 275
For use lonaitudinglt Refe'r Note 4 on Drawing 1 APRON JOINT BASE SLAB in the top and in the bottom, 3000 260 270 | 280
| | . | . .
exce, at recesses as shown In
SECTION /~A ) REINFORCEMENT FOR coction 3600 275 | 285 | 295

|

1|

‘ J = thickness N /:c_;1 Base slab
of leg 40 min g
400 Span = Internal width J 3
min - J 2
2001 } M'{‘ cqxt/)er Set units on } J‘ =
0 ni 10mm 1:3 I @
75 cover T =
) cement u | — Minimum
‘ ‘ Nib  mortar bed —| - cover
i \ |
- ;
L= NS ARRRR i ik
/z&\ = R ST T, AT

S

LConstructlon joint. \L12A bars
Surface of base slab

shall be scabbled prior
to casting of nib

SECTION " WITH NIB FOR SPANS OF 600 TO 1800

200 — Minimum  cover
Dim A  clear 60 (B2), 70 (C1), 80 (C2)
= 200 spacing
90 (B2),
o L1 90 (C1),
ZT =\ N 7 100 (C2)
Ll
Pin = 60 Embedment into
Base slab. Refer
NIB BAR table base slab

Dimensions

TYPICAL BASE SLAB WITH NIBS

along the flow

1
& Base slab
RL1218

v SPANS OF 2100 OR GREATER

Nib,
150 x 150 (B2), 160 x 160 (C1), 180 x 180 (C2).
Refer Nib Details for arrangement and instances of when required

Cast—in hot dipped galvanised nib bars. |

+ where d is a constant thickness for base slab

J Span = Internal width

Alternatively, black reinforcement bars may be used

if wet—to—dry epoxy is placed on the joint immediately
prior to placement of nib concrete.

Refer MRTS70 for details of wet—to—dry epoxy

NIB CONNECTION

40

min !
T

\

H = Height
of opening

— Minimum cover

at recesses

DA

iy

DETAIL( E >

TYPICAL DETAILS

. — Minimum
Nib cover
A~ |'; ‘
4 == ?- i o o 4
L/X\
12K2 at 200, J RL1218J/ \L Base slab
12A bars

t sides with nib
ot sides with i along the flow

o Nl BRI SR
Slab recess, |
single leg

Minimum cover

\L12A bars

along the flow

OF 600

{

WITH RECESSES FOR SPANS

RL1218

TO 1800

Minimum
cover

LSlab recess, 2-legs

-'—

-‘—

1
4 @ R X NS A W T -
L — — - i -
SECTION ﬂ W|TH N|B FOR SPANS OF o g O Y N I Y T A AR TS A A W SIS KNS, VA E|
\_]_/ 2100 OR GREATER 1263 ot 200 ot — eLiz1s Lo end tops o128 bars\—Bose siab

sides with recess

NIB DETAILS

reinforcement

in top layer of

Arrangements:  for RCBC H > 600 — nibs supporting external gﬂ;}
legs of external cells SECTION
for SLBC H > 600 to 900 — nibs supporting external @@
legs of external cells Recess depths e’ for H
for SLBC H > 900 — nibs supporting both E@ are as follows : Slab recess,
legs of extenal cells where H > 600 to 750, ¢’ = 20  depth ‘e’
E@ H > 750 to 1200, ¢’ = 30
Installation: for H < 1500 — nibs cast before placement of units H > 1200, e =40
for H 2 1500 — nibs cast after placement of units

along the flow

WITH RECESSES FOR SPANS
OF 2100 OR GREATER

ik

25 nom

T typical

Set units in 10mm
1:3 cement mortar bed,

typical
DETAIL v SLAB RECESS DETAILS

TYPICAL BASE SLAB WITH RECESSES

GENERAL NOTES, continued from Drawing 1:

10.REINFORCING STEEL shall be read in conjunction with Standard Drawings 1043 and
1044, shall be in accordance with MRTS71 and AS/NZS 4671, and ACRS certified.
Deformed bars Grade D500N. Round bars Grade R250N. Mesh Grade D500L.
Reinforcement shall be hot dip galvanised to AS/NZS 4680 where shown.

Reinforcing Steel welding shall be in accordance with Standard Drawing 1044.
11.WINGWALL DRAINAGE shall be provided behind wingwalls to prevent hydrostatic pressure
being applied to the wingwall. A strip filter shall be used at each wingwall to drain

out at the low end of the wingwall as shown.
12.WEEPHOLES shall be provided horizontally at headwalls, a minimum of 2 weepholes
for each culvert crown or link slab, located such that reinforcement cover
requirements are met, and a 300 x 300 x 150 no fines concrete block or approved
equivalent shall be provided at each weephole as a drainage filter.
13.Refer Standard Drawing 1359 for details of earthworks to culverts.
14.PROJECT-SPECIFIC INFORMATION to be shown on the drawings:
Exposure classification; Culvert chainage; Skew angle; Base and apron setout, surface
roughening, extents and details; Skew spanning slab details (if required); Headwall and
wingwall extents (W1, W2, &, [3) and details; Requirements for fish passage.
15.DIMENSIONS are in millimetres.
ASSOCIATED and REFERENCED DEPARTMENTAL DOCUMENTS:
Design Criteria for Bridges and Other Structures; Road Drainage Manual (RDM)
Standard Drawing 1359 Culverts — Installation, Bedding and Filling/Backfilling
MRTS03  Drainage, Retaining Structures and Protective Treatments
MRTS24  Manufacture of Precast Concrete Culverts

MRTS70 Concrete; MRTS71 Reinforcing Steel; MRTS78  Structural Steelwork

Base slab,
‘ Vindicative only ‘

2

=— Laps for single and top
reinforcing within this range

L/4 L/4

L/2
L |

REINFORCING BAR LAP LOCATIONS

Laps for bottom reinforcing
within this range

Exposed face
shall be coated

— ALL BASE SLABS *5%* with bitumen
nh <
o= —== Il
For d > 200 =

joint shall be keyed

400 | 400 Contraction Joints with
profile d > 200 shall be keyed
| —
{% e :“Y‘“# DEIALL_@
I
R20 800 long j Dowels at 600 crs debonded
7 with bitumen or shrouds on

galvanized dowels

Base slab

one side of the joint, typical

IN BASE SLAB FOR SPANS OF 600 TO 1800

600 . 600
§ [ & °® @& ©® @ §p§ H _J T @ ¢ o & o
% gt 'Y [ ] Iy [ ] [ ,4 [ ] Rl __:-‘_.__.__._:' . T

Dowels at 600 crs debonded
with bitumen or shrouds on
one side of the joint, typical

R20 1200 long
galvanized dowels

=5

IN BASE SLAB FOR SPANS OF 2100 OR GREATER
BASE SLAB DOWELLED CONTRACTION JOINTS, IF REQUIRED

For use traversely and/or longitudinally. Refer Note 4 on Drawing 1

Department of Transport and Main Roads

R C BOX CULVERTS AND
SLAB LINK BOX CULVERTS

e

©The State of Queensland (Department
of Transport and Main Roads) 2023
http://creativecommons.org/licenses /by/

Queensland 40/
CULVERTS HEIGHT > 600 Smmpe [
DRAWING 2 OF 3 andard Drawing No
CONSTRUCTION OF o 1250
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Crown unit\ ABO dia drilled holes

x
*

\

e

j 300

\

/I

»J¢ 130 when used with cast in situ

base slab without recesses

3 For use with cast in situ

base slab WITH recesses,
150 when H < 1500,
170 when H = 1500

SKEWED CULVERTS ONLY

DRILLED HOLES IN CROWN UNITS
FOR HOLDING DOWN ANCHORS

Spanning

slab
A

20 dia x 250 long
galvanised dowel.
Location of drilled hole
for connection dowel
shall be as per
precaster’s specification

S

~
(¢,

1-M20 x J + 65 long bolt

1-M20 x 150 long bolt, placed in

35 dia drilled holes and grouted
with 1:2 cement sand grout

after placing

Holding down bracket

2-slotted holes 50 x 25,
for holding down bolts,
orientated as shown

200 x 200 x 16 angle

HOLDING DOWN BRACKET

Isometric view

Lean mix concrete.
Refer Installation

Note 5

Spanning
slab

4 <
4 a

4

Box culvert crown unit

50

Holding down bracket

12K at 300
when T = 280

]

crown units

For all other details
refer to "base without
recesses” above

Base slab

TYPICAL DETAILS FOR BASE WITH RECESSES

10 of 1:3 cement

Restraining plate,
2000 x 65 x 6 flat with 2-18 dia

u Leg of precast driled holes. Refer Installation Note 4.
/ thickness . J ! Restraining plate fixed with M12 x 58
v . expanding sleeve anchors
| Holding /@Cell
30 dia 4 down -
drilled hole = brackets

Holding
down
brackets

mortar bed, typical

HOLDING DOWN ANCHORS

J\[—./(/ Culvert
|

Wingwall

Vertical A bars

i'/zﬁ Headwall

ETAILS

40 dia drilled hole 10 thick X ~
in slab and unit 1:3 cement - Horizontal ~T
and grouted with mortar A bars ~ o
1:3 cement mortar  seating Eot comprgssuble” f'"ed"
etween wingwall an
DETAIL SPANNING SLAB SUPPORT AND headwall
LEAN MIX CONCRETE FILL DETAILS DETAIL Ei;
150 min R10S ligs at
250 max 450 max, typical 280
20 compressible _{ 2-16A EF 150 min 450 max R12A dowels (galv) Headwall,
filler, refer 200 25 chamfer
Detail 1 2 12K EF typi(r::JTx R10S
Z L Contact area {——— | %
-?- T 1T T 1T 2 shall be scabbled CT 1A T8 e
9] O'—ér Ol Ol ol & 10 o 9] ol & ~ o~
f T T T T T T T T |
m m \ m m m m E m M Crown unit J 3
— — — — m -
L\r/ L50 dia weepholes. Infill between Varies. = Zero for
i Refer Ngte " legs, refer 1:3 cement grout |n squt;re culverts
600 on Drawing 1 600 Installation 20 dia drilled holes
L—* Note 2
@ R12A x 300 long (galv) dowels SECTION HEADWALL
at 450 max, placed centrally ETAILS
HEADWALL FOR
150 min R C BOX CULVERTS
250 max
20 compressible 3-16A EF 280
filler, refer R10S ligs 450 max, 225 225
Detail 1 T1—12E EF at 450 r———r—“ypm &-‘ F1 ~16N EF R10S |
o
o1 o 1 o 00 oY) o o E
[ \ 1 1 / a |o N R12A dowels — m% + :
l & / H m T = (gCI'V) 5 16A RE 2 g
| | | | | ! ‘ 9 || EF =+ S
C— o o g R _ | 510
RN L Link slab o
= \m h{ m m m nju 10 thick 1:3 cement or Crown unit LJK\¥Rf Section G
_ __ \ mortar bedding oo efer Section
\ ‘ for RCBC for all
50 dia R12A x 300 Slab link dowels, other details
i weepholes  long (galv) refer Detail 5 N
\ dowels at 450 _I_
600 @ placed centrally 600 600 | SECTION ( E > HEADWALL

DETAIL /4
‘

HEADWALL FOR
SLAB LINK CULVERTS

RESTRAINING PLATE

FOR USE WITH SLAB LINK BOX CULVERT
1200 LONG CROWN UNITS ONLY

NOTES FOR INSTALLATION OF PRECAST UNITS:

. PRECAST CONCRETE CULVERTS shall be supplied and installed in accordance with

MRTS03 and MRTS24.

Doweled connections shall be in accordance with this drawing.

. INFILL between legs of multiple cell culverts shall be achieved by placing concrete

plugs of 250 minimum length at both ends of the structure and infill the remaining
gap with 1:10 lean mix having maximum aggregate size of 10mm packed dry.
Do not use fluid grout as hydrostatic head will damage culvert legs.

more than 300 beyond the outside face of the headwall.
Nibs are not required for these crown units. Where nibs are required, they are to

extend for the full length of all other units.

. HOLDING DOWN ANCHORS shall be installed where the leg(s) of the crown unit extend

Refer details on this drawing for holding down anchor placement and installation.

. CROWN UNIT RESTRAINING PLATES are required on the outer 3 of all internal cells

when Slab Link Box Culvert > 5 cells when crown units = 1800 high, and 1200 long,

are used.

Expanding Sleeve Anchors shall be selected and installed in accordance with

manufacturer’s specifications.

. LEAN MIX CONCRETE shall be placed between spanning slabs on crown unit cells.

Lean mix concrete infill is not required on the outermost crown units.

WINGWALL DIMENSIONS AND MINIMUM REINFORCEMENT REQUIREMENTS

for ExT osure Vertical Vertical Horizontal D1 bars
XposL A bars BF A bars FF A bars FF and BF
up to classification
Hw , , B2 c c2
Tl g2 C1 C2 | Dia | Spacing | Dia | Spacing Dia | Dim A
Dia | Spacing | Dia | Spacing | Dia | Spacing
1000 220 | 240 | 260 150 125
1500 220 | 240 | 260 150 12 125 12 100
2000 260 | 270 | 280 12 12 12 125 100 12 500
2500 330 | 340 | 350 150 300 100 16 150 16 125
3000 380 | 390 | 400 16 16 150 125 16 200
3700 410 | 420 | 430 1% 16 150 20 175 2 175
4350 440 | 450 | 460 | 20 20 175 150 20 800
where Hw = H + tc + 10 + ts + 275
height of opening H; thickness of culvert tc; thickness of slab ts.
@ yhere type D1 and D2 bars exceed the wall height at the wingwall ends, curtail the bars to match the wall height,
ensuring cover requirements are met
) ® T is a constant thickness for wingwalls and footings
-
12E at 200
— / when T = 280 Apron reinforcement extending to wingwall
Wingwall —_| o {
F 1 S Apron 1
1| Vertical A bars, front face (FF). (] ! L~ @
Vertical A bars, " 9 Refer table —
back face (BF). L] Clear cover to bars. i
Refer table —— | I 1 Refer Note 5 1-12N bar at 150
" - when T = 350,
i Horizontal A bars, both faces. Footing aligning with apron
Approved strip D/./ Refer table reinforcement
filter behind Nz
each wingwall A C DETAIL
T - /12 dia type D2 bars at 300 NOTES:
0{ Y - 1. Refer Drawings 1 and 2 for all General Notes.
. J| @ 2. Refer Drawing 1 for typical General Arrangements
~§, L § ;);Ffz [’)(lbll;ars ot 10. A ~ for large RCBC and SLBC culverts.
o b /’ pron 7 3. Refer Drawing 2 for typical details of base slabs for
=1 f ] i large box culverts.
— v ——
— O / ]
N : @ - J' S——— ’L// Department of Transport and Main Roads @ @
- o e VT St ) 50 blinding

T
k Footing ' Minimum cover
12 dia A bars at 300

Leg varies to match width of footing

SECTION( E }

WINGWALL AND FOOTING
REINFORCEMENT DETAILS

concrete

R C BOX CULVERTS AND
SLAB LINK BOX CULVERTS

CULVERTS HEIGHT > 600
DRAWING 3 OF 3
INSTALLATION OF PRECAST UNITS AND

CONSTRUCTION OF HEADWALLS & WINGWALLS

A3

Queensland
Government

Not
to
Scale

©The State of Queensland (Department
of Transport and Main Roads) 2023
http://creativecommons.org/licenses /by/
40/

Standard Drawing No

1250

Date 3/2023
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rRoughened culvert - floor

— Crown units recessed
into slab base

_/N// Slab base with v N , [T
e
recesses, ot - L
// indicative only. ‘ : ,/
o
Roughened
culvert - floor Roughened culvert floor
o < Surface roughening - -
\ L |

Slab base with nibs,
; indicative only.

| — < Surface roughening

— Crown units installed with nibs
at slab base

Headwall

Weepholes Y —= N | Headwal T RE
Typical apron ——+——
L —
Wingwall Ll _— Wingwall
\ Log 1
_ <@ Surface roughening ———
[ g 9
e A SO0 R S RS
M Cut off wall under, typical
TYPICAL PART PLAN — SLAB WITH RECESSES TYPICAL PART PLAN — BASE SLAB WITH NIBS
o L o o o _ L _ o o Proposed road surface level o o o L o _ _
/7 7 Ve 7 ey
Culvert array = 100% low flow channel and minimum width of 2400 or 100% of main channel width
Crown unit and spanning slab Headwall
(A panning
(v /7 Crown units / Headwall /7\ [
/ . i ‘ _— Wingwall
Wingwall — e ] o o : - R
Obvert c z Obvert Weepholes
Eo __—
€ o _—
E2 L 7
o - 8E Nib
- Roughened S Roughened R
~— Roughened culvert floor \ culvert floor E z culvert floor i Roughened culvert floor _ ‘ .
— __ — Bed z2 ) | T
0 0 A ﬁ _ Level g . Nib —— [] | o o ]
JﬁLjf\ \ftjﬂ¥
AN L Slab base with recesses L Slab base with nibs L Typical apron
<& and cut off wall

TYPICAL ELEVATION — SLAB WITH RECESSES

TYPICAL ELEVATION -

GENERAL ARRANGEMENT — BOX CULVERTS ON AMBER MAPPED WATERWAYS

— BASE SLAB WITH NIBS

The purpose of this Standard Drawing is to provide typical
standard details that shall be used within the limitations
specified in the drawing and accordance with the
following:

1. The use of the standard details shall be assessed by
the project designer in respect of project situation.

2. When there is uncertainty around the application of the
standard details on this drawing for a specific project,
advice shall be sought from E&T Structures.

3. The details specific to the project shall be shown on
the project specific drawings.

< Surface roughening of the culvert floor.

The surface area of culvert floor comprising the top

of the base slab between nibs shall be broom finished.
The direction of brushing shall be perpendicular to the
direction of flow using a broom not less than 400 wide
to achieve an average texture depth of 0.8.

Refer MRTS77.

NOTES:

1. SCOPE: This standard drawing shall be read in conjunction with the document
"Accepted development requirements for operational work that is constructing or
raising waterway barrier works” (ADR).

This standard drawing provides detailed modifications to standard TMR culvert designs
for box culverts where Amber mapped waterway barrier treatment is determined by
project specific assessment.

Culvert base slabs and aprons shall be no steeper than the waterway bed gradient.
Culverts shall align, within 10°, to the direction of water flow to minimise turbulence.

2. This Standard Drawing is applicable for culverts constructed in accordance with
Standard Drawing 1240, 1250 and 1260, as appropriate.

3. BOX CULVERTS shall be constructed in accordance with MRTSO3 and MRTS24.

4. ROUGHENING of concrete shall be to the requirements of MRTS77.

5. DIMENSIONS are in millimetres.

ASSOCIATED AND REFERENCED DOCUMENTS:

Accepted Development Requirements for Operational Work that is Constructing or
Raising Waterway Barrier Works
Departmental Standard Drawings:

1240  RC Slab Deck Culvert
1250  RC Box Culverts and Slab Link Box Culverts — Culverts Height > 600
1260  RC Box Culverts and Slab Link Box Culverts — Culverts Height 375 to 600

Departmental Specifications:

MRTS03  Drainage, Retaining Structures and Protective Treatments
MRTS24  Manufacture of Precast Concrete Culverts
MRTS77  Bridge Deck

Department of Transport and Main Roads

FISH PASSAGE
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RC Pipe - W1 _or W2, refer Note 10 The purpose of this Standard Drawing is to provide typical standard details that shall be
Headwall RC Pipe Headwall, used within the limitations specified in the drawing and in accordance with the following:
\ Wl’efer Section A Wingwall 1. The adaptability of the standard details shall be assessed by the project designer in
< Headwall footing shall be % o respect of specific project geometric, appropriate foundation and scour conditions.
% truncated at the wingwall , ﬁgﬁ{g;de Zt,:fw,?lter' 2. If the insitu bearing capacity is inadequate, insitu ground improvement may be explored
o : ‘ subject to review and acceptance by E&T Structures and Geotechnical sections.
ﬁpgggdw?rt;aa{;”eﬁfnismng — : Top of apron 3. When there is uncertainty regarding the application of the standard details on this
Wingwal flush with end of wingwall z : e § drawing for a s;?e:cmc project,'adwce shall be sought from Ec'ScT Struct'u'res. '
R | 3 & 4. The details specific to the project shall be shown on the project specific drawings.
L L For wingwall ‘angles Reinforcement : i e —Jeu |
\2/ o and P, refer Table in footing, % ; PR e
on this drawing N refer Drawing 2 j \ P NOTES:
Footing below headwall, 50 Blinding Wingwall = 1. PIPE CULVERT END STRUCTURES shall be in accordance with MRTS03.

refer Section A

® 5 LWingwall LApron. Refer Note 6

) X Embankment batter,
footing for surface finish refer Drawing 2

indicative only

PLAN P

SECTION ELEVATION AT WINGWALL
L — CONCRETE DETAILS
Cut off wall LApron reinforcement, @

300

concrete footing

T Hw = Internal pipe diameter (d)
+ pipe thickness (t) + 230 min.

Headwall Refer table on Drawing 2
5

%E T is a constant thickness for wingwalls
2 and footings. Refer table on Drawing 2

|“ BN + Exposure c:assigcation g? = d10(§)2 125
; xposure classification an =
Wingwall RC Pipe : Wingwal p
Apron | — @ 7 is a constant thickness for aprons
: = Apron and cut off walls. Refer table on
Approved Ll 150 Drawing 2
strip filter 150 = NI
CulvertInvert| !
RER < RS | o
i =t l L e
Cd. : : c. 50 Blinding @ \

Wingwall footing Footing ‘Lcut off wall
below headwall ﬂ)
o2/

min

Cut off
wall

concrete Z

SECTION / A\ HEADWALL AND APRON
FLEVATION \_—_/ — CONCRETE DETALS

MULTIPLE CELL CULVERT

For all other details refer
Multiple Cell Culvert
Plan and Elevation

([
LWingwall PLAN \Apron and cut off wall.
footing For ease of construction infill areas

matching depth and reinforcement

(A between wingwall footings may be of
-yl g gs may

|

\

Culvert chainage
as specified

&
N .
&Q’“ 2 Skew Wingwall angle

Skew
N angle @ | 8
\ Control line

N 0-10 30 30

W1 is the wingwall
nearer to the 1 - 20 25 30
control line

w1

21 - 30 20 30

31 - 45 15 30

WINGWALL ANGLES

% Spacing for multiple pipes "S” is
as specified on Standard Drawing 1359.

_ F————- _
L I S B = T N A For all other typical details
,,,,,,, j¥, \2/ refer to Plan gﬁd Elevation
——————— for Multiple Cell culvert
CJ. CJ.
ELEVATION PLAN — SKEWED MULTIPLE CULVERT
SINGLE CELL CULVERT GENERAL ARRANGEMENT — SKEWED CULVERTS

The purpose of this drawing is to provide typical details for wingwalls, headwall and
apron for culverts with pipe diameter 750 to 2400.

Refer Standard Drawing 1305 for typical details of headwall and apron for culverts
with pipe diameter 375 to 675.

Refer Standard Drawing 1359 for details of culvert installation and earthworks.

This standard drawing does not provide details of fish passage requirements. Where
project specific environmental assessment determines that waterway barrier works are
required, additional details shall be developed and included in the project drawings.

2. Maximum design pressure (Eg) under the culvert apron is 75 kPa.

. PIPE DIAMETERS greater than 2400 require a special design.

4. Where CULVERT APRONS are longer than 20m, the project specific design shall be
developed with a transverse contraction joint, with direction of flow, at every 20m
length. Typical contraction joint details provided in this standard drawing are to be
used.

5. WINGWALLS for skewed culverts with angle greater than 45 require a special design.

6. CONCRETE shall be in accordance with MRTS70.

Design life 100 years.

Exposure classification and cover to reinforcement shall be in accordance with

AS 5100. Minimum concrete strength and cover to reinforcement shall be as shown
in table below.

w

Exposure classification minimum B2 C1 C2
Minimum concrete strength |  S40/20 S50,/20 S55/20
Minimum Cover UNO 60 70 80

Blinding concrete N20/20.

Surface roughening of the aprons shall be broom finish using a broom not less than
400 wide to achieve an average texture depth of 0.8. The direction of brushing shall
be perpendicular to the direction of flow.

7. REINFORCING STEEL shall be read in conjunction with Standard Drawings 1043 and
1044, and shall be in accordance with MRTS71 and AS/NZS 4671.

Deformed bars Grade DSOON. Round bars Grade R250N. Mesh Grade DS00L.
Reinforcement shall be hot dip galvanised to AS/NZS 4680 where shown.

8. TACK WELDING to reinforcement for location purposes to AS/NZS 1554.3.

Welding consumables to be controlled hydrogen type: G49X to AS/NZS ISO 14341-B
or T49X to AS/NZS ISO 17632-B.

9. WINGWALL DRAINAGE shall be provided behind wingwalls to prevent hydrostatic pressure
being applied to the wingwall. A strip filter shall be used at each wingwall to drain
out at the low end of the wingwall as shown.

10.PROJECT—-SPECIFIC INFORMATION to be shown on the drawings:

Exposure classification; Culvert chainage; Skew angle; Apron setout and extents;
Headwall and wingwall extents (W1, W2, o, [ ); Requirements for fish passage.
11.DIMENSIONS are in millimetres.

ASSOCIATED DEPARTMENTAL DOCUMENTS:

Design Criteria for Bridges and Other Structures; Road Drainage Manual (RDM)
REFERENCED DOCUMENTS:
Departmental Standard Drawings:

1043 Reinforcing Steel — Standard Bar Shapes

1044 Reinforcing Steel — Lap Lengths

1305 Pipe Culverts — Headwall and Apron for Pipe Diameter 375 to 675

1359 Culverts — Installation, Bedding and Filling/Backfilling Against/Over Culverts
Departmental Specifications:

MRTSO03  Drainage, Retaining Structures and Protective Treatments

MRTS70 Concrete; MRTS71  Reinforcing Steel

Department of Transport and Main Roads |@ @ |
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2-16E4 150 cog, at this location
for multiple cell culverts only

16A bars in top of headwall,

and 12A bars in footing,
to match extents

2-12P bars

Mesh in bottom of headwall

ft—|

16E3 500 cog at

Bottom layer of

as shown, refer
Section B

Apron reinforcement,

refer Section A

16A6

Wingwall —_|

Vertical A bars,
back face (BF).
Refer table

Approved strip
filter behind
each wingwall

<>

Dim A

T

footing not shown for clarity

ends of headwall only

Wingwall

reinforcing in footing

Horizontal
A bars

RC Pipe
;QSEZKK /
\ KT

12K at 300
when T = 280

Headwall

footing ‘ )

below ‘ -t RC Pipe
! =

~
~

headwall

Vertical A bars

DETAIL /1))
.

Headwall

/— 2-16A6

~
~———A

«— Headwall

20 compressible filler
between wingwall and

16F or 12F

16A or 12A

16E bars

DETAIL ("2
w 12 dia elliptical bars

2-16E4 150 cog, at this

16F bar BF in top of headwall,
location for each pipe

and 12F bar BF in footing

12 dia elliptical bars
for skewed pipe
in normal headwall

Skewed pipe
within matching
skewed headwall

V

Skewed pipe protruding from
normal face of headwall

16A bars FF in top of
headwall, and 12A bars
FF of footing

PART PLAN

Skewed pipe protruding from
normal face of headwall

/A
e

/Y16E4 150 cog
Z

16A bars lapped NF
and 162F bar FF

for skewed pipe j\

R20 800 long galvanized dowels

T T ’ T
| T |
16E3 500 cog ——2-16E3 500 cog | T T | ’L\/ /16E3 500 cog
o Wingwall beyond ‘ | |
App{roved strip filter "9 4 } I | |/L/12P bars square
drainage system 12P bars | | | [N to skewed pipe
behind each wingwall Top of apron \ I 1| I‘ within skewed
. } | | } | } headwall
— Minimum cover to | : e I
top of apron I | : I
H ~| D } I I\ | Wingwalls not
....... CJ. L C.J. /CUt off wall ‘ T T —— b shown here
e :l JI,: T PESEP—— s .+ . . . Cat off wall reinf : } I I } I } for clarity
— _ | o P AT AR 2! ut off wall reinforcement, b 5 S )|
o o \L /placed centrally. ! . et
T T Apron Reinforcement for apron / L \
L reinforcement, continued into cut off wall,
12Y5 ot ZOOJ SL8 refer table = refer table 12Y5 12A bars %) sL8
A HEADWALL APRON AND CUT OFF WALL lapped NF_ond
v) REINFORCEMENT REINFORCEMENT
ELEVATION PART ELEVATION
HEADWALL REINFORCEMENT — SQUARE CULVERT HEADWALL REINFORCEMENT — SKEWED MULTIPLE CULVERT
9 WINGWALL DIMENSIONS AND MINIMUM REINFORCEMENT REQUIREMENTS 6(3)~ 60
T T Vertical Vertical Horizontal APRON AND CUT OFF WALL THICKNESSES AND 6%(3) &0
12E at 200 ertica ertica orizonta 150
|~ for Exposure” | ,Vertioal | Vertical o o orizontal D1 bars MINIMUM_REINFORCEMENT REQUIREMENTS .
— up to classification Apron and Cut off wall # ap
=3 < =I
+ 4| 8 Hw 5 | ot | c2 | o | secine | o0 | Socci B2 c1 c2 oo | o ’A Exposure g
" ia pacing ia pacing ia im g e N ] 2
* 1| — Vertical A bars, front face (FF) Dia | Spacing | Dia | Spacing | Dia | Spacing classification Thucléneg Reinforcement :
L ] Refer table 1000 220 240 260 150 125 B2 150 N12 at 150 both ways I 2
w
L . 1500 220 240 260 150 12 125 12 100 X o
Cl to bars. 12 12 12 500 N12 at 150 both °8
L { | e v o o 2000 | 260 | 270 | 280 150 | 12 | 300 125 100 c 175 i o Moy £%
- 2500 | 330 | 340 | 350 o [ o[ 1s0 [T c2 190 N12 ot 125 both ways -
F 1 Horizontal A bars, both faces. 3000 380 | 390 | 400 | 16 16 150 125 16 700 @ where Z is a constant thickness for aprons and cut off walls. i
P Refer table T where Hw = Internal pipe diameter d + pipe thickness t + headwall thickness nominal 230 above pipes . . . ©
e # Apron minimum reinforcement for shrinkage and temperature effects M X
! . " is designed considering the full restraint condition to AS 5100. ax axis =
K . @ where type D1 and D2 bars exceed the wall height, curtail the bars to match the wall height, IS desig 9 ul width of d for skewed pipe +
. 12 dia type D2 bars at 300 ensuring cover requirements are met Fo’r the slgb on ground condition, ?nly the f(op I}alf of the apron 2skewed t + bar (Fj)ig
thickness is considered for calculation of this reinforcement. + skewed cover)
L 4, _
L Apron reinforcement extending to wingwall
>
L1 s Type D1 bars ot 150. in the top of the footing 12 DIA ELLIPTICAL BAR DETAIL
Apron  ~| ‘ 400 ) 400 |
L Apronw
—— , T —
= ) . l . } o L~ D s |_ T Department of Transport and Main Roads @ @
s T T 50 blinding concrete - ‘ ‘

T
300 [ LFooting L Minimum cover
12 dia A bars at 300

Leg varies to match width of footing

SECTION / B\ WINGWALL AND FOOTING
.7/ REINFORCEMENT DETALS

1-12N bar at 150
when T = 350,

aligning with apron
reinforcement

DETAIL( E >

at 600 crs, debonded with bitumen
or shrouds on one side of the joint

TYPICAL DOWELLED CONTRACTION JOINT
Installed with direction of flow, for aprons
larger than 20m. Refer Note 4 on Drawing 1
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The purpose of this Standard Drawing is to provide typical standard details that shall

be used within the limitations specified in the drawing and in accordance with the

following:

1. The adaptability of the standard details shall be assessed by the project designer in
respect of specific project geometric, appropriate foundation and scour conditions.

2. If the insitu bearing capacity is inadequate, insitu ground improvement may be

For all other profile details
refer Plan — Single Square

) * RC pipe
(b / Footing, below headwall

/ /7 Headwall

\
\
! \
} J_ _} explored subject to review and acceptance by E&T Structures and Geotechnical
r L } 4 ® sections.
— e ,_H==|r=}===1_}_. — o @ o 3. When there is uncertainty regarding the application of the standard details on this
L : } L F—————— drawing for a specific project, advice shall be sought from E&T Structures.
:::::::::::F:::::::::::: - - 4. The details specific to the project shall be shown on the project specific drawings.
! /_=\ o S £
| i ) 2 & =<
\ )\ °
— = NOTES:
/Z \ 1. PIPE CULVERT END STRUCTURES shall be constructed in accordance with MRTS03.
The purpose of this drawing is to provide typical details of headwalls and aprons for culverts
Cut—off wall/ / 12N1 at 300 Apron and cut—off wall F F F with pipe diameter 375 to 675.
Apron. Refer Note 3 reifﬂforgeT’ent,B § Toby PLAN — SKEWED SINGLE CULVERT PLAN — MAXIMUM TWO PIPES 4 This drawing contains headwall details for maximum 2 pipe and more than 2 pipe situations.
for surface finish (ﬁ (‘3 reter >ection b and lable SKEWED CULVERT Refer Standard Drawing 1304 for typical details of end structures for pipe culverts with diameter
=/ Headwal thick 750 to 2400.
_ F Ivert: ith th t . , eaawal ICKness: . . . .
TYPICAL PLAN SQUARE SINGLE CULVERT ﬂ?r fu ve IshW|d n|1|ore’ fan WO tplpssu Hoadwall Dim B for maximum two pipes, Embankment batter, Refer Standard Drayung 1359 and MBTSO3 fc3r detcn!s of culvert IﬂStfl"thOﬂ and earthworks.
€ typical headwall reinforcement sha 300 f . indicative onl This standard drawing does not provide details of fish passage requirements. Where project
be as per the details in Drawing 2 or more than two pipes y i ; : . : Y
I A e A | p 9 . specific environmental assessment determines that waterway barrier works are required, additional
‘ ‘ Headwall r RC Pipe details shall be developed and included in the project drawings.
} 1ﬁD bars in dPG1i£Eth pipe;[ W gy 2. Maximum design pressure (Eg) under the culvert apron is 75 kPa.
M
‘ —— C.J. at interface of gac?z:iz’ev?gll ar e N § : 3. Where CULVERT APRONS are longer than 20m, the project specific design shall be developed with
footing with headwall X For Class C | transverse contraction joints, with direction of flow, at every 20m length, located between pipes.
75 s raise CJ by 56 | The typical detail is provided in this standard drawing.
at sides - A Apron o’*é 150 : 4. CONCRETE shall be in accordance with MRTS70.
; Ct pron \ o : Unreinforced concrete headwall shall be N20,/20.
Q. . . .
— e Reinforced concrete headwall, apron and footing shall be in accordance to AS 5100, and as
A ' Wt’ below headyall VR YR N shown in table below for exposure classification and cover to reinforcement.
7777777777 ‘77 ooting below headwa o - § ¥ RC pipe Exposure classification | minimum B2 C1 C2
| [~~~ Cut—off wall, Cut—off wall SL9z o Minimum concrete strength | S40/20 $50/20 $55/20
| reinforcement not Reinforcement per Table this Drawing, 1 o — Footing thickness: ¢ Vini UNO 60 70 80
j J k shown for  clarity continuous from apron into cut off wall. z 50 blinding concrete. Z for maximum two pipes, [nimum cover
12D bars in pair — 12N1 SL92 ) Cover to be maintained to external surfaces. Refer Note 4 230 for more than two pipes. @ If it is preferred to construct the footing and cut off wall against the ground, the cover to
TYPICAL ELEVATION 12E bar’at’each sidewall. Normal end of pipe shown. ground shall be increased by 30mm, and the thickness to be increased accordingly.
_ SQUARE SINGLE CULVERT SHOWN 500 projection SECTION /B REINFORCEMENT DETAILS SECTION /A TYPICAL DETALS Bell end similar Blinding concrete N20,/20.
v FOR MAXIMUM TWO PIPES v ALL ARRANGEMENTS Surface roughening of the aprons shall be broom finish using a broom not less than 400 wide
SKEWED AND OR MAXIMUM TWO PIPE ARRANGEMENTS SIMILAR to achieve an average texture depth of 0.8. The direction of brushing shall be perpendicular to
the direction of flow.
FOR MAXIMUM TWO PIPES APRON AND CUT OFF WALL DETAILS TABLE QF .DlMENSONS 5. RENFORCNG STEEL shall be read in conjunction with Standard Drawings 1043 and 1044, and
£ Apron and Cut off wall # Dim Nominal internal diameter, d shall be in accordance with MRTS71 and AS/NZS 4671.
AN A min or F mim cla:é)i[f)i?:l:]r;c?on Thickness ) 375 | 450 | 525 | 600 | 675 Deformed bars Grade DSOON. Mesh Grade DS00L.
" 2 °C soe A Footin 7 Reinforcement A | 600 | 725 | 850 | 975 | 1100 6. TACK WELDING to reinforcement for location purposes to AS/NZS 1554.3.
A min or F mim 5 d S PP below gl;eadwall B2 150 N12 at 150 both ways B 250 250 300 300 300 Welding consumables shall be controlled hydrogen type:
600 min (T k—=» 600 Headwall C1 175 N12 at 150 both ways C 525 525 575 575 575 G49X to AS/NZS ISO 14341-B or T49X to AS/NZS ISO 17632-B.
‘ ‘ \ ‘ \ \ | / [ C2 190 N12 at 125 both ways F 700 825 950 | 1100 | 1250 7. PROJECT—-SPECIFIC INFORMATION TO BE SHOWN ON THE DRAWINGS:
| | | | | | | | £ aation: . . . .
e | | e | st . foon i et o s oo Lo T Lo [ ] Eponrs st oot i, o e B fron sl st ol
N \ i N \ LR \ i S temperature effects is designed considering the full s Spacing for multiple pipes 'S™ is as ' necule; keq passage.
ﬁ Ll | i Ll i i I Ll i i =] o 6 restraint condition to AS 5100. For the slab on ground specified on Standard Drawing 1359 8. DIMENSIONS are in millimetres.
T L i L L i Lt i L ) condition, only the top half of the apron thickness is
ZZZZZZZZZZZZZZZZZZZZZZZZ/‘EZZZ]IZZZZZZZZZZZZZZZZZZ considered for calculation of this reinforcement. ASSOCIATED DEPARTMENTAL DOCUMENTS:
Reinforcement in | /‘=\ o E Design Criteria for Bridges and Other Structures
heudwa!l and fpoting I (] ) © :g Road Drainage Manual (RDM); NDRRA Design Guidelines
shown in Drawing 2 NI g REFERENCED DOCUMENTS:
_________________ > For all other profile details Departmental Standard Drawings:
1044 Reinforcing Steel — Lap Lengths

1304 Pipe Culverts — Wingwalls, Headwall and Apron for Pipe Diameter 750 to 2400

refer Plan — Square Culvert—‘
1359 Culverts — Installation, Bedding and Filling/backfilling against/over Culverts

Cut—off wall/ A 41 12N1 at 200J LApron and cut—off wall reinforcement,
refer Table this drawing and Section D

Apron. Refer .N'Ote 3 TYPICAL PLAN — MORE THAN TWO PIPES Depurtmental Speciﬁcations:
for surface finish Headwall MRTS03 Drainage, Retaining Structures and Protective Treatments
/ MRTS70 Concrete
MRTS71  Reinforcing Steel
75
at sides
| - Apron Department of Transport and Main Roads |@ @ |
|
TR il 0% PIPE CULVERTS T e oy
______________________________________________ |—— Footing below https:///creativecommons.org/licenses /by /
777777777777777777777777777777777777777777777 " headwall MGWE"M 40/
Cut—off wall : HEADWALL AND APRON % | Stondord Drawing No
d FOR PIPE DIAMETER 375 to 675 | Mot 1305
TYPICAL ELEVATION — SQUARE CULVERT FOR MORE THAN TWO PIPES MORE THAN TWO PIPES TYPICAL PLAN — SKEWED CULVERT DRAWING 1 OF 2 to
SKEWED ARRANGEMENTS SIMILAR FOR MORE THAN TWO PIPES Scale Date 3/2024
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Reinforcement in footing
not shown for clarity

400 1 400

Elliptical profile of
/ skewed pipe

I e H i o I e H i o I e H e o ‘
} T ! ! } T ! } T ! ./ %Fﬁm: ~
| 1 | | —u—u—u—% )
’_O____O_____ I }; — 1 1 I I o I }; — 1 1 I o I }; — 1 1 I _____O____O_\ /12E3 500 09 ‘ ‘ §
1 T 1 T U T T U 1 “+
{o ] } L I ] / } L ] T } L d}/ MRZO 800 long galvanized dowels o
—————fF———1 — ! — 1T — — —— o ——— m—————— ———= at 600 crs, debonded with 2
(CN © © © \ TPt Ty \ T T VT T ° © [ /CN bitumen or shrouds on one side é_‘g‘
=/ ‘ | ‘ ‘ =/ of the joint. Refer Note 3 £
| )
________________________________ P I e ] =
I - N\ 1254 in pois TYPICAL DOWELLED CONTRACTION JOINT S
' 2-12P2 16 dia bars in top I ©
2-12E4 in pairs, I and 12 dia bars btm 12E5 below
at this location | of headwall, to match
! ( ) skew and extents Max axis =
I width of d for skewed pipe +
2(skewed t + bar dia + skewed cover)
— 12 dia elliptical bars 2-12E4 at this location
— for skewed pipe in for each pipe
__________________________________________________________________________________________ normal headwall 12 DIA ELLIPTICAL BAR DETAIL
/
J A d cut-off wall ! /
12N1 pron one Suimott we 16F in top”
PLAN — MORE THAN TWO PIPES reintorcement, and 12F in btm /
refer Drawing 1 / /
/
/ / ;
/K\\ / /
/ \\\ // ///
// // / / // // // // N >\\ / S //
§] F ~ Skewed pipe
/ within matching
/ skewed headwall
»\
~ / O
S N / ~
{ \\\ / / h ~ .
Sl Skewed pipe protruding from N 16A bars in top N . NN
> normal face of headwall > and 12A bars in btm NG RN ‘
\\\ // \\\ // N O™
12E4 in pairs, \\V/ \\V/ ANY ENYQS
(ﬂ 500 minimum leg at AN ©
=/ nominal 200 spacing PART PLAN — HEADWALL REINFORCEMENT — SKEWED CULVERT ~o
12P2 12E4 in pairs 16 dia to suit skew o~
6(3)~ 60 700 min lop “~.
\ ) % / min lap /Hea% -
0 0 o) \ Q Q 0
| 12E5 500 maximum leg 16 dio bors —{ (@7 @)
o at 300 spacing each end. ? | ?
ini _ o)
| ' ' Minimum 2-bars BN et
12P2 o
around pipes I~
A
12E3 O!- : 10
———— 1-12E3 placed ! ! !
centrally 12E4 11
11
X Apron 1265 a0
11
Cd. CJ. M
TR [ BN 2N i
° \ e o o o o “ Footing
ERET AR w9 . \—12 dia bars

Footing below headwall J

&

SECTION

M12N1

ELEVATION AT HEADWALL

Cut—off wall /

Reinforcement per Table on MS|_92
Drawing 1, continuous from

apron into cut off wall.
Cover to be maintained to

HEADWALL AND FOOTING REINFORCEMENT FOR MORE THAN TWO PIPES

SECTION /D
‘

Department of Transport and Main Roads

external surfaces.
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