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General

This Appendix provides a method for determining appropriate Barrier Performance
Levels and guidance on types of side protection, their application and design. The
following is a summary of the topics covered:

B2 Types of Side Protection and their Applications

B3 Barrier Performance Selection Method

B4 Barrier Acceptance Criteria

B5 Standard Traffic Barrier Solutions

B6 Side Protection Design Criteria

B7 Geometric Layout (End Treatment and Transitions)

B8 Barrier Performance Level 3 Standard Designs (Bridge Guardrail)

Median barriers on separated structures shall be treated as side protection, but the
barrier level provided shall not be less than the median barriers on the approaches to
the bridge.

Types of Side Protection and their Applications

Side protection shall consist of one of the alternatives listed below for each situation
except where a ‘No Barrier’ solution is deemed acceptable in accordance with
Section B3.1.6. The required Barrier Performance Level and subsequent barrier
selection shall be in accordance with Sections B3 (traffic) and B2.3 (pedestrian).
Barrier applications for specific situations are:

(a) Traffic Lane adjacent to deck edge:

. Non-Rigid Barrier

. Rigid Barrier (concrete or metal post and rail)

. Kerb with 500mm wide verge and Combination Pedestrian/Traffic
Barrier at the outer edge.

(b) Traffic Lane adjacent to footpath:

. Non-Rigid Barrier between the carriageway and the footpath, with a
Pedestrian Barrier at the outer edge of the footpath

. Rigid Barrier (concrete or metal post and rail) between the carriageway
and the footpath, with a Pedestrian Barrier at the outer edge of the
footpath

. Kerb, with Combination Pedestrian/Traffic Barrier at outer edge of
footpath.

(c) Footpath:

. Pedestrian Barrier at the outer edge and a Non-Rigid Barrier or Rigid
Barrier at the inner edge

. Combination Pedestrian/Traffic Barrier at the outer edge with a Kerb at
the inner edge.

The standard cross-sections shown in Figure Al illustrate various possible
combinations of these alternatives.
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Applications and design criteria for each alternative are given below.

Non-Rigid Barrier

A Non-Rigid Barrier is defined as a post and continuous rail system which restrains
vehicles by absorbing energy during deformation of the system and of the vehicle.

Rigid Barrier

A Rigid Barrier is defined as a barrier designed so that there will be no movement of
the device, other than elastic straining during a crash involving the design vehicle.
They include continuous concrete barriers and metal post and rail systems that
behave in a rigid manner. Rigid Barriers shall be used in preference to Non-Rigid
Barriers in the following situations:

(1) For architectural consistency, where Rigid Barriers are used on the
approaches.

(i) Where it is necessary to protect a particularly vulnerable structural element.

(iii)  Where deflection of a Non-Rigid Barrier system cannot be accommodated.

Pedestrian Barrier

A Pedestrian Barrier is defined as a post and rail system that restrains pedestrians.
Pedestrian Barriers may be of two types, subject to compliance with requirements of
the current Building Act:

. General type, which consists of a series of posts supporting a top rail, below
which is any system of members between which the spaces are not more than
300 mm in at least one direction.

. Vertical bar type, which consists of a series of posts supporting a top rail,
below which are vertical bars spaced apart not more than 130 mm. The vertical
bars shall be attached only at the top and bottom.

Pedestrian Barriers shall be used at the outer edge of footpaths as specified in Figure
B1B. The vertical bar type shall be used in the following situations:

0] In locations where children less than six years of age are expected to frequent
the bridge.

(i) Where the bridge crosses over building properties, city streets, main
highways, motorways, or railways.

(iii)  Where the footpath is at a general height of more than 5 m above ground or
water level.

(iv)  Where the volume of pedestrian traffic is exceptionally heavy or likely to
become so.

(v) Where there are circumstances likely to cause alarm to pedestrians, such as a
river prone to violent, rapid flooding, that demand a higher level of pedestrian
protection be provided.

The general type may be used elsewhere.
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Combination Pedestrian/Traffic Barrier

A Combination Pedestrian/Traffic Barrier shall satisfy the requirements for a
pedestrian barrier, (refer Section B6), with the traffic barrier portion of the
combination satisfying the appropriate traffic Barrier Performance Level.

A Combination Pedestrian/Traffic Barrier shall be used in accordance with Figure
B1B at the outside edge of a footpath when a kerb is the only separation of a footpath
from the carriageway.

Kerb

A kerb is defined as a low barrier that protects pedestrians by restraining the wheels
of vehicles. A kerb shall always be associated with a footpath equal to or exceeding
1.3 m in width when no other form of traffic barrier separates the carriageway from
the footpath.

A kerb can be used on a bridge in any of the following situations:

. As the sole separation of a footpath from the carriageway only where the posted
speed limit is 70 km/h or less.
. Where there is also a kerb on the bridge approaches.

. When required to prevent rainwater runoff from discharging over the edge of
the bridge deck.

The kerb profile on the bridge shall match that on the approaches, except as
necessary to comply with the shape requirements below and shall be used in the
locations indicated in Figure A1 of Appendix A.

The kerb height above the road surface shall be between 150 and 200 mm. There
shall be a vertical face over at least the upper 100 mm of its height, and no projection
below that. The preferred kerb shape is illustrated below:

Faotpath or 500 Strip

15 x 15 Chamfer

100\

50

¢
ol

Barrier Performance Selection Method

A risk management approach as specified in AS/NZS 3845) shall be used to
determine the appropriate Barrier Performance Level at a bridge site. The NCHRP
Report 350% test level corresponding to each Barrier Performance Level is presented
in Table B1.
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Table B1 — Barrier Performance Levels and Equivalent NCHRP Report

350 Test Levels
Barrier Performance Level Equivalent NCHRP Report 350
Test Level
SPECIAL No Equivalent Test
6 TL-6
5 TL-5
4 TL-4
3 TL-3

This method applies to barriers for new bridges and replacement barriers for existing
bridges. It provides a barrier selection method based on a risk approach that
encompasses traffic conditions and the bridge environment. Figure B1A is to be
followed for the selection of an appropriate barrier at a particular bridge location.
The method is based on the Draft Austroads Bridge Design Code™ and AASHTO
(1989) Guide Specification for Bridge Railings®” with minor amendments for New
Zealand conditions.

Performance Levels
Special Performance Level

A Special Performance Level, non-penetrable barrier shall only be provided at
specific locations where agreed by the Road Controlling Authority, where vaulting by
high mass and high centre of gravity vehicles must be prevented. Such a barrier shall
be considered if the commercial traffic count and at least two of the site conditions
stated in Section B3.1.2 apply at the same time, subject to benefit-cost justification.
There is no equivalent NCHRP Report 350 test level for this performance level. A
44t articulated heavy commercial vehicle (HCV) shall be the controlling vehicle in
determining barrier strength with the remaining test requirements as per TL-6
(NCHRP-350?.

Barrier Performance Level 6

A Barrier Performance Level 6 barrier shall only be provided at specific locations
where agreed by the Road Controlling Authority, where there is a high probability of
loss of life or serious injury due to a vehicle penetrating the barrier. A Barrier
Performance Level 6 barrier shall be considered if:

The volume of heavy commercial vehicles (refer B3.2.4 for definitions) passing over
the bridge equals or exceeds the following values:
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. 2000 heavy commercial vehicles per day on roads with a speed environment >
60 km/h, or

. 4000 heavy commercial vehicles per day on urban roads with a speed
environment > 60 km/h.

And any of the site conditions in (i), (ii) and (iii) apply.

(1) Bridges over major roads with an AADT of 10,000 vpd/lane, or over roads
with an AADT of 40,000 or more vehicles per day.

(i) Bridges over electrified railways, or over goods lines carrying significant
quantities of either noxious or flammable substances.

(iii)  Bridges over high occupancy land such as houses, factories, areas for
congregating, etc.

Or, any of the conditions (iv), (v) and (vi) apply, subject to an appropriate benefit-

cost analysis justification to the Transfund Project Evaluation Manual® .

(iv)  Bridges more than 10 metres high.
(v) Bridges over water greater than 3 metres deep.
(vi)  Bridges on horizontal curves with a radius of 600m or less.

The AADT referred to above is the estimated construction year AADT. (Refer to
Section B3.2 for further explanation of this).

The equivalent NCHRP Report 350 Test Level for Barrier Performance Level 6
barriers is TL-6.

Barrier Performance Level 5

A Barrier Performance Level 5 barrier may be provided at specific locations where
agreed by the Road Controlling Authority, for the containment of buses and medium
mass vehicles on high speed carriageways, major carriageways, and urban roads with
a medium to high level of mixed heavy vehicles, and site specific risk situations.

Barrier Performance Level 4

A Barrier Performance Level 4 barrier is generally provided for the appropriate
containment of cars, heavy utilities and light to medium mass commercial vehicles
on main carriageways.

Barrier Performance Level 3
A Barrier Performance Level 3 barrier is generally provided for the safe containment
of light vehicles. These barriers shall generally be used for:

. bridges on rural roads with low volume traffic
. bridges in low speed environments
. short bridges with low height above ground, or shallow water.
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No Barrier Option

For certain bridge or culvert sites, conditions may be such that barriers may
constitute a higher risk than not providing any barrier. Barriers may be omitted
where all the following conditions are satisfied:

. the bridge or culvert is less than 1.5m above the ground

. traffic volumes are less than 150 vehicles per day

. the radius of curvature at the bridge site is greater than 1500m and the road
approaches have a sight distance greater than the stopping distance

. the location is rural and without provision for pedestrian traffic

. conditions under and near the bridge do not increase the level of risk to the
occupants of the vehicle leaving the bridge

. water beneath the bridge is less than 1m deep.

. the bridge is less than 5m long and the deck extends at least 1.2m beyond the
carriageway edge.

Or, when the edge of the bridge or culvert is greater than 9 metres from the edge of
the carriageway, or when the cross sectional area of a culvert is less than 3.5 m2 and
with ends flush with the embankment batter.

Adjusted AADT Method for Barrier Performance Level 3, 4 and 5 Selection
General

Once it has been determined that a barrier is required, other than for a Barrier
Performance Level 6 or Special Performance Barrier, the appropriate performance
level can be determined using the Adjusted AADT Method outlined below and as
indicated in Figure BIA. The method is also described in references ) and @
although it has been adjusted slightly in this Manual to account for New Zealand
conditions. This method assumes 2% traffic growth per annum over 30 years.

The Adjusted AADT method shall be used as follows:

(i) If the estimated traffic growth is 2% per annum then this Section and the
charts provided can be used directly.

(i) For growth rates other than 2% per annum the construction year AADT for
use in this Section can be estimated by dividing the 30-year after construction
AADT by 1.81. The error in using this estimation is acceptable and within the
assumptions of this methodology.

Four factors accounting for risk are used to adjust the estimated traffic volume
(AADT) for the bridge at the time of construction. This Adjusted AADT is then used
to determine the appropriate Barrier Performance Level.

For sites with a design speed greater than 80km/h the construction year AADT need
not be taken as greater than 10,000 vehicles per day per lane (i.e. 40,000 AADT for a
4 lane bridge).
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The Adjusted AADT shall be calculated as follows:
Adjusted AADT =RT x GD x CU x US x AADT
Where: RT = Road type factor, from Figure B2

Road types are:  Type A: Divided carriageway, or undivided carriageway with 5 or
more lanes
Type B: Undivided carriageway with up to 4 lanes
Type C: One way (Single lane bridges that cater for traffic
travelling in both directions shall be treated as ‘one way’)

GD = Road grade factor, from Figure B3

This factor is applicable to sites with a down slope approach to the bridge in the
direction of the traffic flow.

CU=  Curvature factor, from Figure B4

This factor relates to the maximum horizontal curvature of the road alignment at the
bridge site, including immediate approaches. For radius of curvature less than 600m
refer to Section B3.1.2.

US = Under structure land use and hazard from falling factor, from Figure B5

This factor encompasses two forms of risk: that associated with the wvehicle
impinging on the land use beneath the bridge, and that to the vehicle occupants
associated with falling from height onto the underlying ground or into water.

AADT = Annual average daily traffic in construction year
Under Structure Land Use and Hazard from Falling

The modification factor graph in Figure BS plots three risk levels related to land use
beneath the bridge structure against the hazard associated with falling. The three
land use risk levels are defined as:

High Risk Land Use — refers to land where there is significant risk to persons or
property due to the land use below the structure. Examples are major roadways,
railways, houses, factories, etc.

Medium Risk Land Use — refers to land used in such a way that there is an
occasional risk to persons or property below the structure, e.g. over roads with a
construction year AADT<10,000 vpd, country rail lines with occasional services,
walking trails or areas with occasional human populations.

Low Risk Land Use — refers to land used in such a way that there is minimal or
insignificant risk to persons or property below the structure e.g. over open fields,
bush land, etc.

Final Barrier Performance Level Selection

The final Barrier Performance Level is selected by comparing the Adjusted AADT
with the threshold limits for the appropriate design speed given in Figures B6 to B9.
These threshold graphs also include an additional variable to cater for the offset from
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the face of the barrier to the edge of the traffic lane, described as rail offset in the
charts.

The design speed should be taken as the design speed for new bridges on new
highways or new alignments, or the 85 percentile operating speed where a new bridge
is replacing an existing structure with no change to the road alignment or where
replacement barriers are to be provided to an existing bridge.

Vehicles and Traffic Mix

The percentage of commercial vehicles in Figures B6 to B9 includes medium to
heavy commercial vehicles. (i.e. MCV to HCV-II as described in the Transfund New
Zealand Project Evaluation Manual®).

For locations where the commercial vehicle (MCV to HCV-11) traffic mix exceeds
40% the designer shall determine the appropriate Barrier Performance Level based on
a site-specific benefit-cost analysis. The performance level selected shall not be less
than that required by these charts.

Barrier Acceptance Criteria

Only barriers that comply with one of the following three performance criteria shall
be used for bridge side protection:

. The barrier system has undergone satisfactory crash testing to the appropriate
test level in accordance with NCHRP Report 350 with a maximum deflection
not greater than 600mm.

. The barrier system is based on similar crash tested barriers used elsewhere with
a maximum deflection not greater than 600mm, subject to Transit New Zealand
approval.

. The barrier system is one that is deemed to comply by Transit New Zealand.

Crash testing/performance of the proposed barrier shall be to the appropriate level as
determined in Section B3.

The 600mm maximum deflection criteria shall be adopted unless the additional cost
of a wider bridge deck can be justified.

Standard Solutions

Table B2 gives standard non-proprietary solutions that meet the Performance Levels
indicated. Equivalent lateral forces for each Performance Level are given in Section
B6 for design of the bridge deck for rigid barrier systems, and reinforcement for
continuous rigid concrete barrier systems, where the profile has been approved for
the appropriate Performance Level. The standard solutions listed are not intended to
be a complete list of acceptable solutions. The designer may specify alternative
barrier systems subject to the acceptance criteria of Section B4 and elsewhere in this
manual.
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Determine initial design information

including AADT, %CV, land use, deck
height, depth of water, barrier offset, width
between kerbs, curvature and other factors.

Does bridge site comply with:
(a) requirements for a Special, or Barrier
Performance Level 6 barrier ?
and
(b) Clause B3.1.1 or B3.1.2 ?

4
Select
appropriate
barrier

Does bridge site comply with:
(a) requirements for a
Barrier Performance Level 5 barrier ?
and
(b) Clause B3.1.3 ?

Does the bridge site
comply with requirements for No
Barrier provision?

Barrier not
required

Determine:
» 85 percentile operational speed / design speed, road type, and
down grade in direction of traffic.

——

Calculate Adjusted AADT
Adjusted AADT =RT x GD x CU x US x AADT

v
Determine Barrier Performance Level from
Figures B6, B7, B8 and B9 as appropriate.

Figure B1A: Barrier Performance Selection Flow Chart
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Follow barrier performance selection
flow chart ignoring pedestrian
requirement (Fig B1A Flowchart)

v

Required Traffic Barrier Performance

Level
Any pedestrians Yes Sufficient pedestrians to
present? > warrant a footpath (refer
Al(h)).
No

> 70 km/hr

Pedestrian numbers less
than threshold required to
»| warrant a footpath

Cases 3 & 4 (Figure A1) with
Pedestrian Barriers and Traffic
Barriers to appropriate
Performance Level

—>
<70 km/hr

Case 5 (Figure A1) with Combination
Barrier to appropriate Performance Level and
kerb 150-200 high

All Speeds

\ 4

Select appropriate Traffic
Barrier for Performance
Level Required.

i

150-200 kerb + 500 strip +
Combination Barrier to
appropriate Performance Level

Figure B1B: Pedestrian Barrier Selection Flow Chart
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Table B2: Standard Non-Proprietary Solutions
Barrier NCHRP Approved Barrier Types Reference
Performance | Report 350
Level Test Level
3 TL-3 (a) W Section Transit Bridge Fig B12 and B22
Guardrail (3.4mm thick,
grade 500 MPa steel)
(b) G9 Thrie Beam, posts 2.0m Refer AS/NZS
centres, 805 high. 3845 - See
Note 2
4 TL-4 (a) 820 High VCB Barrier AS/NZS 3845
Fig 3.12(6) — See
Note 1
(b) 820 High Type F Barrier AS/NZS 38451
Fig 3.12(7) — See
Note 1
(c) Anyother FHWA TL-4 FHWA web site -
approved barrier, subject to | See Note 2
Transit approval
(d) G9Y modified Thrie Beam Refer AS/NZS
with modified blockout, 3845
posts 2.0m centres, 865 high | - See Notes 3 & 4
5 TL-5 (a) Texas HT barrier modified FHWA web site -
to F-shape profile. This is See Note 2
the TL-5 barrier preferred by
Transit.
(b) Any other FHWA TL-5 FHWA web site -
approved® barrier, subject See Note 2
to Transit approval
6 TL-6 Any FHWA TL-6 FHWA web site -
approved® system, subject See Note 2
to Transit approval
SPECIAL Requires Specific Design
Notes:

1.

2.

Profile only from AS/NZS 3845 For TL-4 to TL-6 reinforcement must be determined using the

equivalent lateral forces given in Section B6 of the Bridge Manual.

Only barriers that meet the deflection criteria in Section B4. A listing of FHWA approved barriers

can be found on the FHWA website at the following URL:
http://safety.thwa.dot.gov/fourthlevel/hardware/bridgerailings.htm

Only where the additional cost of a wider bridge deck can be justified to accommodate deflections

greater than 600mm as specified in Section B4.

For TL-4 the posts shall be I-sections in accordance with the details shown on drawings PWEQ1-04

and PWBO03. These drawings are available through the internet. URLs for the drawings are:
PWEO01-04: http://cee.wpi.edu/roadsafe/hardwareguide/plots/Posts/pwe01-04.pdf
PWBO03: http://cee.wpi.edu/roadsafe/hardwareguide/plots/Posts/pwb03.pdf

Note that on PWBO03 the modified spacer block length is incorrectly given as 554mm. The correct

length is 432mm.
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Side Protection Design Criteria

Equivalent Lateral Forces and Height of Application for Rigid Traffic Barriers

The forces in Table B3 can be used to determine the reinforcement required in
continuous rigid concrete barriers where the profile has been approved for the
appropriate Performance Level. The transverse and longitudinal forces shall be
applied at height H.. The force F, shall be applied along the top of the barrier as
indicated in Figure B10. All loads shall be applied to the longitudinal barrier
elements.

Design of reinforcement for rigid concrete barriers using the forces in Table B3
requires detailed analysis. Loads should be applied uniformly over the specified
contact lengths. Design of rigid concrete barriers shall be carried out in accordance
with 4.2 of this manual.

Rigid barrier reinforcement details provided in Section 3 of AS/NZS 3845 shall not
be used.

Table B3 - Barrier Design Loads, Contact Lengths and Effective Heights

Barrier Transverse | Longitudinal | Transverse Vertical Vehicle Minimum
Performance | Outward Load and Down Contact Effective
Level Load FL (kN) Longitudinal Load Length for Barrier
Fy(kN) Vehicle Fy (kN) Vertical Height
Contact Loads H, (mm)
Lengths Ly (m)
L;and L (m)
3 250 80 1.1 80 5.5 600
4 250 80 1.1 80 5.5 800
5 500 170 2.4 355 12 1100
6 780 260 2.4 355 12 1400
SPECIAL 1000 330 2.5 380 15 1700 to
2000

The following load combinations shall be considered when using the loads in Table
B3 for the design of the barrier:

(i) Transverse and longitudinal loads acting simultaneously
(i) Vertical loads only.

Either the transverse or longitudinal load shall be considered as acting concurrently
with the vertical load for the design of the deck slab and supporting structure,
whichever is critical.

The effective height of a barrier is the height of the resultant of the lateral resistance
forces of the individual components of the barrier. Barriers must have sufficient
height to ensure that the minimum effective heights quoted above are achieved.




BRIDGE MANUAL B-19

SECTION B: BRIDGE SIDE PROTECTION

B6.2

June 2004

Actual heights of rigid concrete barriers may be marginally higher than the required
effective height.

Barrier Performance Level 3 barriers shall have a minimum effective height (H) of
600mm. However, for metal, concrete, or combined barriers with a vertical or near
vertical face, the actual height (H) shall not be less than 700mm.

AFy I

i v

R ——di
[ H.
H

Figure B10 — Barrier Design Forces

‘H’ is the height of barrier from the level of the adjacent deck, footpath or verge to
the top of the barrier.

Design of Deck Slabs to Resist Barrier Forces

Design of the deck slab shall ensure that failure is confined to the barrier and that the
fixings to the deck, the deck slab and supporting structure are not damaged during
failure of the barrier (except where holding down bolts are specifically designed to
break away in Non-Rigid Barrier applications).

For rigid barrier systems, the equivalent ultimate limit state forces and contact
lengths set out in Table B3 shall be used for the calculation of forces in the bridge
deck for the required Performance Level. A load factor of 1.2 shall be applied to the
loads in Table B3 for the design of the deck slab.

For flexible barrier systems, the deck slab shall be designed to withstand the forces
mobilised by the yielding components of the barrier post (i.e. either the post fixings
or post base acting in flexure or shear) developing their overstrength capacity. A load
factor of 1.2 shall be applied to the overstrength force from the barrier post for the
design of the deck slab.
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Pedestrian and Cyclist Barrier
In the following cases:

. on a footbridge
. on a footpath protected by a Non-Rigid Barrier or a Rigid Barrier

the Pedestrian Barrier shall be designed to resist horizontal and vertical service loads
of 1.75 kN/m applied to the top rail. Other members shall resist a horizontal service
load of 1.5 kN/m? applied to the gross area, and a point load of 0.5 kN in any
direction at any point. Horizontal and vertical loads need not act concurrently. The
load factor for pedestrian loads for the ultimate limit state shall be 1.7 for design of
the barrier, fixings and supporting deck.

The minimum height to the top edge of the top rail shall be 1100 mm, or 1200 mm
where a cycle path is present. Where the bridge is greater than 5 m above ground
level and a cycle path is present, the minimum height to the top edge of the top rail
shall be 1400 mm. Where a cycle path is present, the barrier shall present a smooth
surface to cyclists, without snagging points.

Combination Pedestrian / Traffic Barrier
In the following cases:

. On a Kerb with 500 mm wide strip,
. On a footpath with a kerb shaped as described in B2.5 (Combination
Pedestrian/Traffic Barrier).

The Combined Pedestrian / Traffic Barrier shall be designed to resist the forces
appropriate to the Barrier Performance Level required from B6.1.

Where the Vehicle Barrier portion of the Combined Barrier is lower in height than
the requirements of B6.2, rails shall be added to accommodate pedestrian/cyclists as
described in B2.3. The pedestrian/cyclist portions of the barrier shall resist loads of
4.4 kN/m horizontally and 1.75 kN/m vertically, applied to the top rail. Other
members shall resist, as a minimum, the loads described in B6.2 above. The load
factor for pedestrian/cyclist loads for the ultimate limit state shall be 1.7. Deflection
of the barrier shall not allow the impact side wheels of the crash vehicle to have less
than a 100 mm contact width with the bridge deck. The requirements of B2.3 (b) do

not apply.

Kerb

A Kerb shall resist, concurrently, a vertical HN wheel load with impact and a
horizontal service load of 7.3 kN/m at a height of 200 mm, treated as Group 1A
(refer to Section 3.4).

Deck Adjacent to Non-Rigid or Rigid Barrier

The deck adjacent to a Non-Rigid or Rigid Barrier shall be designed for the loads
specified in Section 3.1 of this manual.
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Geometric Layout, End Treatment & Transitions - Transit New Zealand
Requirements

Rigid Barrier

For crossfall up to 3% barriers shall be orientated vertically in the transverse
direction. If the crossfall exceeds 3%, the barrier shall be rotated so that its axis is
perpendicular to the road surface.

Non-Rigid Barrier Installation

Installation of proprietary Non-Rigid Barrier systems shall be in accordance with the
manufacturer’s instructions for the Performance Level prescribed.

For Transit New Zealand standard highway and bridge guardrails, posts shall be
erected normal to the road surface in the longitudinal direction, but vertical in the
transverse direction for crossfalls or super elevations up to 3%. If the crossfall or
super elevation exceeds 3%, the posts shall be rotated about a horizontal axis so that
the barrier axis is perpendicular to the road surface.

Holding down bolts shall be specifically designed to be easily removed and replaced
after failure or damage.

Bridge Approaches

A transition barrier shall be provided to all bridge barriers. The length of approach
transition shall not be less than 31.8m, unless justified by a detailed assessment of the
length of need.

A smooth continuous tensile face shall be maintained along the transition. Any
exposed rail ends, posts or sharp changes in barrier component geometry shall be
avoided, or sloped outwards or downwards with a minimum splay of 1 in 10 for
barrier components and 1 in 20 for kerb discontinuities.

The strength and stiffness of the barrier shall transition between any flexible roadside
barrier and rigid, or semi-rigid bridge barrier to avoid vehicle pocketing at the
interface.

Transition details given in AS/NZS 3845 Appendix F for rigid bridge barriers are
acceptable up to NCHRP Report 3502 Test Level 3 (Barrier Performance Level 3).
Non-rigid wire rope barriers are not acceptable on bridge approaches.

The Performance Level selection for the transition barrier shall be based on a risk
management approach as indicated by AS/NZS 3845, but shall not be less than
NCHRP 350% Test Level 3 where bridge side protection is present. The Barrier
Selection method in B3 may be used to determine the appropriate Performance Level
for the transition barrier. This should be applied to successive sections along the
transition taking into account the risk factors present at each section.

Refer to Figure B12 for a typical approach layout for a Test Level 3 barrier using
Bridge Guardrail.
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End Treatment

The approach end of a barrier shall have a crashworthy configuration, or be shielded
by a crashworthy barrier or impact attenuation device.

Terminals shall comply with the evaluation criteria of NCHRP Report 350 Test
Level 3 or greater, or be listed by the Federal Highway Administration (FHWA) of
the US Department of Transport, for use on the National Highway System at Test
Level 3 or higher.

Terminals detailed in Appendix F of AS/NZS 3845 are acceptable for Test Level 3
except those excluded by Transit Specification M/23.

Kerb

Where the width between approach kerbs is different from that on the bridge, the
transition between the two shall be an S-curve at a minimum radius of 260m on a
single lane bridge and 800 m on a two-lane bridge.

Barrier Performance Level 3 Standard Designs - Transit New Zealand
Requirements for Bridge Guardrail

Bridge Guardrail

In this section, Group 1A and 4 loadings are referred to. They are defined in Section
3.4.

The Transit New Zealand Bridge Guardrail is deemed to comply with NCHRP
Report 350% Test Level 3 and is therefore approved for use in situations only
requiring a Barrier Performance Level 3 barrier and where deflection can be
accommodated. Design criteria for the Bridge Guardrail are as follows:

The post and rail system of a Bridge Guardrail shall be designed to redirect a 2 tonne
passenger vehicle which strikes it at an angle of 25° and a speed of 100 km/h without
serious injury to its occupants or interference with traffic in other lanes. Lateral
deflection of the guardrail shall be limited to 600 mm. Damage to both vehicle and
guardrail is expected, but the latter shall be readily repairable.

The minimum tensile strength of the rail and its splices shall be 450 kN.

The height of the top edge of the rail shall be 700 mm above the underlying road
surface to within a tolerance of — 0 mm, + 20 mm.

In addition to the above performance requirements, each guardrail post shall resist
the following transverse ultimate horizontal loads at a height of 550 mm (note: this is
less than the dimension specified in Table B3 for Barrier Performance Level 3
barriers):

45 kN outwards
19 kN inwards.
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The design shall include specific provision:

. to enable post holding down bolts which fail to be easily removed and replaced.
. to allow for differential length changes between the bridge and the rail. Devices
which use rubber components to absorb longitudinal movement shall not be
used.
In addition, a top rail may be added where extra security is required for occasional
pedestrians or for stock. A top rail shall be provided where the bridge deck is more
than 10 m above ground or water level, or where the bridge crosses a road or railway.
The top rail shall be at a height of 1100 mm to its top edge, and shall resist non-
concurrent horizontal and vertical service loads of 1.75 kN/m at a load factor of 1.7.

The bridge deck shall be designed to resist the combination of the ultimate load
reaction from the guardrail post together with an adjacent HN wheel load with
impact. Group 4 load factors shall be applied to the dead load and the wheel load
shall be treated as an overload.

Guardrail Layout

The geometric layout for the guardrail on the approach to single and two lane bridges
is shown on Figure B12. Where the bridge guardrail is linked to highway guardrail,
the bridge guardrail shall extend at least 28 m off the end of the bridge.

Bridge Guardrail Performance

The principle of operation of standard Transit New Zealand Bridge Guardrail is
shown in Figure B11. The details of components are given in Figures B12 to B22. It
should be noted that, in this design, the use of holding down bolts with a specific
minimum and maximum strength is essential.

;Vehide restrained

Posts displaced due to
intended failure of
holding down

i A

e

by tension in guardrail

Figure B11: Guardrail Displacement and Local Post Failure at Impact
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Bridge Guardrail Length Changes and Anchorage - Transit New Zealand
Requirements

(a)

(b)

Bridge Length Changes

No free longitudinal movement shall take place in joints between lengths of
guardrail.

The guardrail is assumed to be fixed in space between its end anchors, while
the bridge deck (and the guardrail posts) move relative to the guardrail as a
result of temperature, shrinkage, and creep effects. Provision shall be made in
the guardrail at each post connection to enable relative movement to occur at
this location. It is also assumed that longitudinal forces due to temperature
changes can be resisted by the guardrail.

Guardrail expansion joints shall be used only on bridges where long lengths of
continuous superstructure between deck expansion joints give length changes
which cannot be accommodated within the normal post expansion provision.
Where the distance from a guardrail anchor point to the nearest deck expansion
joint, exceeds 100 m then an expansion joint is to be provided in the guardrail
itself. The expansion joint shall enable slow movements to take place without
restraint, but act as a rigid connection under impact loading. Expansion joints
or other devices which use rubber components to absorb movement shall not be
used.

Details of a suitable hydraulic joint are shown on Figures B21 and B22.
Guardrail Anchors

Unless linked to highway guardrails on the approaches, a bridge guardrail shall
be provided with end anchors capable of resisting its specified ultimate load. A
bridge guardrail more than 150 m long shall be provided with intermediate
anchors as described below, capable of resisting the same load. The following
types of anchors shall be used in the situations described:

(1) Buried Anchor

Where the approach to a bridge is in soft rock or a soil cutting, the anchor
to an approach guardrail should, if possible, be buried. Soil covering the
anchor shall be well compacted. Details of a standard Transit New
Zealand anchor are shown on Figure B19.

(2) Anchor in a Rock Cutting

Where the approach to a bridge is in rock cutting, the guardrail should, if
possible, be anchored to rock. Details of a standard Transit New Zealand
anchor are shown in Figure B19.

(3) End Treatment
Refer to Section B7.4.
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(4) Intermediate Anchor on a Bridge

The anchor posts shall be designed to break away from the deck at their
bases in the event of direct vehicle impact. When this occurs restraint of
the guardrail ribbon is provided by the adjacent anchors.

Details of a standard Transit New Zealand anchor are shown on Figure
B20.

(c) Location of Anchors

Guardrail anchor location requirements are as follows. They are shown
diagrammatically in Figure B18.

. The maximum distance between adjacent anchors shall be 150 m.

. The maximum length over three consecutive anchors shall be 200 m.

. Intermediate anchors shall be located at neutral points. Neutral points are
defined as points on the bridge length which do not move longitudinally
with length changes. If this is not possible, due to location of two or
more anchors between consecutive expansion joints, the effect of the
movement of the anchors relative to the guardrail due to creep and
shrinkage shall be taken into account in the design by providing for
adjustments in the anchor cable connections.

. If there is a high proportion of very heavy traffic and/or severe curvature,
consideration should be given to providing guardrail anchors at every
neutral point.

. End anchors shall be located at least 32 m from the bridge abutment.

. The location of buried anchors or anchors in rock cuttings will depend on
the local terrain and geology.

B9 References
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Figure B13: Transit New Zealand Bridge Guardrail Post Details on Bridge Approach
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00 L)% 0 8 —"—|"— |“__ £65 MESH 38 230 33 5. VENT HOLES IN GUARDRAIL POSFS SHALL BE EFFECTVELY SEALED TO PREVENT
- | | %“ x L:SOL%‘\- ) g8 ' ' WCRESS OF WATER WITH SILICONE SEALANT (FOSROC SWAFLEX MS OR EQUNVALENT).
. mm
I 6. GUARDRAL POSTS SHALL BE PLACED VERTICALLY IN THE TRANSVERSE BRIDGE
BASE PLATE D16 B STANDARD TOP PLAT DIRECTION AND NORMAL TO THE GRADE IN THE LONGITUDINAL BRIDGE DIRECTON OR
| ; & AS INDICATED ON GUARDRAL LAYOUT SHEET.
§ Fost Ta e 8 ! 4 i A 7. FOR DETAL OF GUARORAIL PANELS USED SEE FIGURE Bi3.
| 4, . L; » 100 x Bmm £ 8 IN THE CASE OF A CURVED BRIDGE THE UNDERHANG OF THE TOP RAIL MAY
a4 = r ,/' REQUIRE CUTTING AT THE ENDS OF THE RAIL TO ENABLE THE RAL 70 PIY THE
«l - | i L 18 % TAmn RHS. POST. CUTTING SHAL BE CARRIED OUT BEFORE GALVANISING.
ALL HOLE WITH EXPANDITE P v 3 SLOTIED HOLE 9. ALL EXPOSED SHARP EDGES AND CORNERS 10 BE SLIGHTLY ROUNDED BY GRINDING
'SILAFLEX C" OR SIMILAR l— RoADWAY FACE - I — 26mm DlA. ROD 1 _*_ # BEFORE GALVANISING.
AFTER BOLT REMOVED ‘ 500 DI | GRADE 300 g 10 ALL WELDING T0 BE N ACCORDANCE WITH AS/NZS 15441
} - ] 1 11, DRYPACK MORTAR TO BE IN ACOORDANCE WITH NZS 3100,
BASEPU\TE\{/ D16H BAR U-BOLT i a2 240 " ‘ 12. USE OF 10mm Dl& BOLTS FOR POST AGJUSTMENT 1S OPTIGNAL.
DRYPACK MORTAR | 13. IF THE GAP GETWEEN BASE PLATE AND DECK SURFACE IS MORE THAN 3Smm. A
25mm NOM, FOOTINGS ON BRIDGE APPROACHES } ' STEEL SHM PLATE SHALL BE ADDED BELOW THE BASEPLATE, SO THAT THE MORTAR

FIXING DETAIL

(35mm MAX., 10mm MIN.)

AMENDMENTS: FIGURE No. AND DRAWIG TITLE AMENOED, DETAILS REDRAWN

& = AMENDED FROM PREVIOUS ISSUE

The appropriate loyoul arrengements shall be redrawn for each
project. This droawing shall nol bde used in contract documents.

EAPANSION TOP_PLATE
TOP PLATES

THICKNESS IS WITHIN THE LIMITS SHOWN.

| Barrier Performance Level 3

Figure B14: Transit New Zealand Bridge Guardrail Guardrail Assembly and Fixing Details on Bridge and Approach
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1000 1000 1000 2000 2000 1000 1000 1000

: TMBER POST TMBER POST TIMBER POST L TIMBER POST L POST : POST P TIMBER PQST POST § POST d POST

3 BACKING PIECES REQUIRED TYPE 4 GUARDRALL TYPE 1 GUARDRAL | BACKING PIECE AT | 3 BACKING PIECES REQUIRED TYPE 4 GUARDRAL TYPE 1 GUARDRALL
m I\ (SEE NOTE 7) I (SEE NOTE 7) _\ EVERY SECOND POST /N I\ (SEE NOTE 7) | SEE NOTE 7 ‘\
1 = =t —t— | ) d fu e |
T T T T T
| I
1 1 1 Il ). L
[

5

4

2 L

f T T a 1 f '
EXPANSION JOINT K e ciFED U-80LTS EXPANSION JOINT
' | all | * Il Il
| | SN M |
BRIDGE APPROACH
TYFICAL SURRDRAL PosT—" | ‘ ABUTMENT BOAKWALL YPICAL CUARBRAL POST—/ ABUTMENT BCAKWALL
(zggﬁ;ﬁg POSTS AT i €S o . (2 TMBER POSTS AT 1m CRS K
T R AT 2m CRS) ] = X . THEREAFTER AT 2m CRS) L i . .
800mm DIA x 1m DEEP / 600mm DIA x 1m DEEP
CONCRETE. FOOTING TYPICAL LAYOUT AT ABUTMENT STEEL ALTERNATIVE CONCRETE FOOTING
190 x 160 10 100
yrn DIA VENT HOLE (SEE NOTE 5)
o BLOCKOUT PIECE 10mm GALVANISING 200 x 100 x & RS 50

VENT HOLE, CENTRAL
SEE NOT:
W-SECTION GUARDRAIL (SEE NOTE 5) \

M16 GRADE 4.6 CUP SQ. BOLT 50mm
LONG WITH 50 % 50 x 3 SO. WASHER &
PLUS HEX, NUT AND LOCKNUT

30 RAD.
FS |
+ BASE PLATE CENTRAL

!
20mm DIA. U~BOLT WITH CN FOOTING

170

T T
I T
| : ]
| |
| 8 i | | 18042mm NUTS AND FLAT WASHERS
I : : } 20mm THREAD _ }1 DRYPACK MORTAR
M Tm Bo%- A% - 3 : : =
| | | 1 j } i rnaon: | =
‘ ‘ o ! 24mm DIA. ! | ! g _8_ | | -
} 1\ A : Hol : e : { 2 D16H BAR——=| I | &
- — a8
| | | | | i °
@ \ I ] b | | 8
g i | ’- r :
: : \ L | ——D16H BARS
! ! 200 200 % 100 x 6 RHS | U 20mm DA RGD Z | |
I I ) RADE 300 =| 75 covR
3 e 665 MESH
: : e EségﬂLéNg)RHs TION END_ELEVATION D16H BAR U—BOLT 2 | r ?75 x 450 DA, )
| | - MIN. LAP 150mm
| | BLOCKOUT PIECE | «
| | 20mm BASE PLATE l g
- [+
L g oot N o
i I | . | ]
- N
| } ‘ 2 2 a
' } {0mm DiA. BOLT FOR POST
} 24 FILL HOLE WITH EXPANDITE | | ADJUSTMENT {OFTIONAL) 200 x 150 x 350 LONG 600 DA
f SIAFLEX €' OR SIMILAR | TREATED TMBER BLOCKOUT
AFTER BOLT REMOVED BRYPACK NORTAR PLACED $0 % 50 % St SO. WASHER -
1 o
AFTER POST ADJUSTED i M16 CLASS 4.6 CUP 50.
GUARDRAIL POST T~ b B i S FOOTINGS ON BRIDGE APPROACHES
. L . WITH 50mm THREAD (GALV.)
o S GROUND TREATED TIMBER POST
200 x 150 x 1770mm M. L.Em\
o
GREASE ENDS OF BOLTS . 200 200‘ a FSL
ADJUSTMENT FOR 10 FACILITATE. REMOVAL |
T -4 YRV UPON COMPEETION
POST ALIGNMENT I NOTES
{SEE NOTE 10} (<L — ] B
g [ : : 1. ALL STEELWORK T0 BE HOT DIP GALVANKED AFTER FABRICATION T0 AS/NZS 4680
AND STRAGHTENED AFTER GALVANISING IF REQUIRED. FOR GALVANISING OF U-BGLTS
A=A f_pos-y bt ] :\ggg ME??U op SEE AS 1214.
o | ° (M. P 150mm) 2. ALL STEELWORK EXCEPT W-SECTION GUARDRML AND RHS TO BE GRADE 5275 10
250 - 1 NZS 3415 OR GRADE 250 TO AS /NZS 3678 OR EQUALENT,
| 7 oover | | 4] = 3. RHS SHALL BE CRADE G350 0 AS/163 OR EQUIALENT.
100 30,30, 100 FILL HOLE WITH EXPANDITE | . ' 4. TO ALLOW FOR BRIDGE MOVEMENT, NUTS OF M16 GUARDRAIL/POST FIXING BOLTS
20mm DIA. GALVANISING =4 ‘SLAFLEX ' OR SMILR | ) | PoSTS SHALL BE ENCASED 1M A SINGLE 0 BE TIGHTENED FINGER TIGHT THEN LOCKED WITH LOCKNUT.
I 20mm THICK # ROADWAY FACE .
ORAN HOLES I mm AFTER BOLT REMOVED | . - LAYER OF Smm THICK POLYSTYRENE FOAM 5. VENT HOLES IN GUARDRAIL POSTS SHALL BE EFFECTIVELY SEALED TO PREVENT
|8 | - g‘ggm%g‘;%cggEAE‘I’L‘;“QEM;‘\’JEENAELE INGRESS OF WATER WITH SILICONE SEACANT (FOSROC SILAFLEX MS OR EQUIVALENT).
‘ + Bast FWE\V | % 6. GUARDRAIL POSTS SHALL BE PLACED VERTICALLY IN THE TRANSVERSE BRIDGE
— DIRECTION AND NORMAL TO THE GRADE M THE LONGITUDINAL BRIDGE DIRECTION OR
R - KL ;/J' A 77 DRYPACK MORTAR o | goo o | A5 INDICATED ON GUARDRALL LAYOUT.
s [—f® ] S P | T o ‘} (35mm MAX., 10mm MIN.) ~ 7. FOR DETAL OF GUARDRAL PANELS LSED SEE FIGURE B13.
gl 3—-14-- -t e a . v {SEE MOTE 1) TIMBER POST IN CONCRETE B. ALL WELDING TO BE IN ACCORDANCE WITH AS/NZS 1544.1
. - Le 9. DRYPACK MORTAR TO BE IN ACCORDANCE WITH AS/NZS 3109,
o i 10. USE OF 10mm DI, BOLTS FOR POST ADJUSTMENT IS OPTIONAL.
= A—t 8 FIXING DETAIL 1. IF THE GAP BETWEEN BASE PLATE AND DECK SURFACE IS MORE THAN 35rm. A
LAYy Lk STEEL SHM PLATE SHALL BE ADDED BELOW THE BASEPLATE, SO THAT THE MORTAR
‘ 2 A 2 1 26 THICKNESS 15 WITHIN THE LIMITS SHOWN.
- SLOTIED POLES
12mm DA, HOLES FOR I
POST ADJUSTMENT—/ I ENDVENTS, U
0l 0 [ 9w o NOMENTS; FIGURE No. AND DRAWING TITLE AMENDED, DETALLS REDRAWN The appropriate loyout arrangements shall be redrawn for each
BASE PLATE A = AMENDED FROM PREVIOUS ISSUE project. This drawing shall not be wused in coniraet documents. | Barrier Performance Level 3

Figure B15: Transit New Zealand Bridge Guardrail Guardrail Assembly and Fixing Details on Bridge and Approach
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(A Fost
b
N, Fost f o
$20 BOLT WITH ]
TS & WASHERS
1 | J——roswar pace
PREFORMED HOLES |
| FOR THROUGH BOLTS
G o
.4 P o
X .
P - -d-: A
{ . - .
- | | & K N | LH S

\mnm PLATE
A A4
.

THROUGH BOLT ASSEMBLY

“ A\

DA FIXING HOLES hid
7 f\ :
I

M20 CLASS 4.6 CALVANISED
. BOLT WITH NECK TURNED

B DOWN TO GVE FALURE LOAD
OF 80 & SKN iN TENSION.
LENGTH 10 BE SPECIFIED

~ SEE TNZ P/15P

1+

Fu)

22mm DM, HOLES

(M2 BAR, 50mm LONG—/

BOTTOM PLATE GUARDRAIL BO

W20 CLASS 4.8 STANDARD
GALYAMISED BOLY. LENGTH
T0 BE SPECAED - SEE
THE R/1SR

HANDRAIL BOLT

TYPICAL THROUGH BOLT FIXING DETALS
FOR GUARDRAIL AND HANDRAIL

20mm U-BOLT WITH MUTS,
RN f. PosT FLAT & KYLOR WASHERS P07 .
o, PosT Fost post
BOLT BoLT L4
r F KYLON WASHER BETWEEN ¢ /
GALVANISED FLAT WASHER AND
/ N0 BOLT ALUMKILW BASE PLATE 150
i WITH WASHERS {ONLY FOR ALUWINIUM HANDRAILS)
| | = ROADWAY FACE |
FREFORMED HOLES 7Y J
Fal NG, e -
o L 016 3 ! £ =
. . . . g
o ] . 3 4 - f3N \\O:D// PR N # - \l D < \
- 2 - (2 . = ) \
&
—2,-5 BASEPLATE \ OECK
© I SF ’ WORTAR LAYER
= 016 B . (35 WAX. 10 W)
PLACED WHERE POSSBLE
\—m:cx EL EVATION

& B-8 c-c

U-BOIT ASSEMBLY

MORTAR LAYER:

B 20mm U-BOLT WITH
a . HUTS AND WASHERS
e
D15 BR =5
GRADE 300
280 »\—-—"ﬁ :
fs@

T—IN BRACKET ASSEMBLY

50 180 50
. A 4mm DA FIXING HOLES
o P
Py o :
B & M20 GLASS 4.6 GALVANISED ¢
R - BOLF WITH NECK TURKED R 8 BASEPLATE L
A 2 2 8| DOKN T0 GVE FALIRE LowD i
8 OF 90 & 5KN IN TENSON 8
a = SEE TNZ R/15P 8
= 1omm T £
50 1
D-0D
PLAN GUARDRAIL BOLT o
20mm DA, ROD GRADE 300

] 50
W20 THREADED AND GALVANISED

o Y-BOLT

20 Mt

rey ‘.s\

F.S.BM. 25mm N.B. PIPE x $55mm
— | WALL THICKNESS TO ASTM
e A106 GRADE B

..L_ | el

i g
10mm DA VENT HOLES
SEE NOTE 3

%3

— —
2%

W20 CLASS 4.6 GALVANISED
BOLT ~ SEE TNT P/15P

20mm DA ROD CRADE 300
W20 THREADED AND GALVANISED

ELEVATION HANDRAIL_BOLT U-BOLT
TYPICAL CAST—IN BRACKET FIXING DETAILS P - TYPICAL SIDE FIXING DETAILS

FOR_FIXING HANDRAILING ONLY FOR FIXING HANDRAILING ONLY

FOR GUARDRAIL AND HANDRAIL

NOTES:

1. ALL STEELWORK INCLUDING THROUGH BOLTS, BOTTOM FLATES, STEEL WASHERS AND NUTS TO
BE HOT DIP GALVANISED AFTER FABRICATION TO AS/NZS 4680 AND STRAIGHTENED AFTER
GALVAMISING IF REQUIRED. FOR GALVANISING OF U-BOLTS AND CAST IN BRACKETS SEE AS 1214,
. ALL STEELWCRK EXCEPT RHS TO BE GRADE $275 TO NZS 3415 OR GRADE 250 10
AS/NZS 3678 OR EQUIVALENT. RHS SHALL BE GRADE C350 TO AS/163 OR EQUIVALENT.
. YENT HOLES SHALL BE EFFECTIVELY SEALED YO PREVENT INGRESS OF WATER WITH APPROVED
SEALANT CR PLUG.
. ALL WELDING SHALL BE IN ACCORDANCE WITH AS/NZS 1544.1

[

-~

The appropriate layout arrangements shall be redrawn for each "
o 4 J A Barrier Performance Level 3\

project. This drawing shall not be used in contract documents.

AMENDMENTS: FIGURE No. AND DRAWING TITLE AMENDED, DETAILS REDRAWN |

Figure B16: Transit New Zealand Bridge Guardrail Holding Down Details
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CRITERIA FOR DESIGN OF DECK FOR GUARDRAIL LOADING GUARDRAIL ANCHORED TO SOLID REINFORCED CONCRETE SLAB DECK
. GUARDRAIL PDST LOADS ARE GOVERNED BY HOLDING DOWN BOLT CAPACITY (SEE TNZ P/13P).

. USE CAPACITY DESIGN PRINCIPLES, WITH 'DECK PROTECTION FACTOR' OF 1.2 FOR GUARDRAIL
MOMENT, AT DEPENOABLE STRENGTH OF DECK (# = 0.9).

3. ASSUMING WN WHEEL LCAD ACTS CONCURRENTLY AND USE GROUP AND LOAD FACTOR, WITHOUT
IMPACT (OUTWARD LOADING OMLY).

4. ASSUME MOMENT IS RESISTEQ BY A STRIP OF DECK im WIDE.

P

FOOTPATH 2 LANES 500,

I
45kN MAX. LOAD GOVERNED 19kN MAX. |OAD GOVERNED I AN ]
BY H.D. BOLT FAILURE o 8Y HD. BOLT FALURE
3
SEE DEINLS BELOW
Hf

SEE DETALS BELOW
N WHEEL LOAD 60N (onse 2)

OUTWARD | OADING INWARD LOADING

CRITERIA FOR DESIGN OF DECK FOR HANDRAIL LOADING

1. USE CAPACITY DESIGN PRINCIFLES, WITH A LOAD FACTOR' OF 1.7 APPLIED TO LVE LOADS
SHOWN. AT DEPENDABLE STRENGTH OF DECK (¢ = 0.9).

2. ASSUME OTHER LOADS DO NOT ACT CONCURRENTLY. T B
3. ASSUME MOMENT IS RESISTED BY A STRIP OF DECK 1m WIDE.
6-D16-250 T & 8 HD.BOLT D‘Ei*"‘"""”s_\ H.D.BOLT
I ]
+ I ! T <. | ——
1.75kH I } ‘l | ! ! | f
1000 1000
§ F T 1 750
OUTWARD LIGHT LOADING
{
! | 1 = |
GUARDRAIL ANCHORAGE IO DOUBLE CORE BEAM UNITS < - -~ + -
] ; f 1
3-D12-250 T & B 3-D12-250 T & B
| 7\ PN | | 7\ el |
T A T T 7SN I
1000 150
2 D12-250 _ %
h”- [ - ;
=~ Z [ ' '@' JT -
AT
CAST IN BRACKET: /7{ l “
SEE FIGURE B1§ j = ! - X NOTES:
. S.
el P e 2
s LR BT R W T,
SECTION AT _GUARDRAIL PLAN '
120 o CASE 1 : GUARDRAIL BETWEEN BEAMS CASE 2 : GUARDRAIL ON DECK CANTILEVER
The appropriate loyout arrangements shall be redrawn for each -
s T o o wee e | | Project. This drawing sholl not be used in contract documents. ; Barrier Performance Level 3|

Figure B17: Transit New Zealand Bridge Guardrail Deck Slab - Details Near Guardrail Posts
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150 MAX.

| GUARDRAL, ]

AN JAN

| BRIDGE |

32-36m 32--36m

NO_ANCHORS ON BRIDGE

200 MAX.

| 150 MAX,

[ CUARDRAIL ]

/\ AN /\

| ERIDGE | | |

32-36m 32-38m _|

ONE INTERMEDIATE ANCHOR ON BRIDGE

200 MAX,

150 MAX.

L

|

|
GUARDRALL |
/\ /\ /\ /\
| 1 [ BRIDGE | | |

32-36m 32-36m

ANCHORS AT EVERY SECOND GROUP OF SPANS

130m | 130m
|
| 140m |
I GUARDRAIL ]
| ] { BRIDGE | | 1
32-36m ‘ 60m 1 ‘ 80m | ‘ 60m l 32-36m
I T

ANCHORS AT EVERY GROUP OF SPANS

(E.G. HEAVY TRAFFIC OR CURVED BRIDGES)

| Barrier Performance Level 3 |

Figure B18: Transit New Zealand Bridge Guardrail Anchor Locations
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FOR DETAILS OF MODIPIED
'FLEXRAIL' BRIDGE COMNECTOR
SEE FIGURE B3

P

1 ! el
| L L
2-254 x 89 x 36 kg ][ = 3.4mm THICK ROAD FACE
égi%@g%%ggm W-SECTION GUARDRAIL
‘ 1
k T it T T |
|
|
- I
. |
- |
|
|
!
8-16mm DIA. BOLTS 770 200
- 60mm LONG
2z i

550
‘75 COvER
|

STANDARD TIMBER
POST AND BLOCKQUT

J.4mm THICK
[ W~SECTION GUARDRAIL

|
Tl

2500 MIN.

25mm_MAX, THICKNESS
MORTAR PAD

5-32mm DIA. DOWELS
GROUTED INTQ 85mm
DIA. HOLES

1000

1-18mm DIA DOWEL
GROUTED INTO' S0mm
DiA. HOLE

STANDARD TIMSER
POST AND BLOCKOUT

L —.

150,

o \v B -1 |
END ANCHOR PLATE

END ANCHOR PLATE:
(SEE DETAIL BELOW)

CHASE CUT INTO RCCK FOR 2000

2000

\, ! |
Ja4mm THICK

W-SECTION GUARDRAIL

PLACEMENT CF GUARDRAL

[ W-SECTION GUARDRAIL
1

e e o e —+——-7L_ —

GROUND LEVEL

ELEVATION

GUARDRA|L ROCK ANCHOR DETAILS

1:20

N
%7 * §i+ \_ | ! -
VODIFIED 'FLEXRAL" g FsL Serrn THICK & GRADE S2750R W-SECTION CUARDRAIL
| ! | BRIDGE CONNECTOR 10 NZ3 3415 OR EQUNALENT /
GROUND LEVEL ;
T g i i E N | | \ | ’ L
(S | . i T T T
TO BE GRADE 43A TO
! ] | Eas A3%0 OF EOURALENT PLAN
g
- i t |——ees wesw
moR |y |
| | [ concRerE crumoce 1200 250 120
«l—-| I 100 500 300 100 so | 10,19, | so
{
£
g
" Ry g T ¥ o
- - |
& & 1 e
8 | I
ELEVATION o _._-_-_-5{_-_1._@%%
8
2 & ! |
3
18 x 29
BURIED GUARDRAWHZ_O ANCHOR DETAILS j \ j 18 x 2omm
Smm THICK PLATE 35mm DA HOLES H
ELEVATIO
NOTE:

ALL BURIED STEELWORK SHALL BE HOT DIP GALVANISED AFTER FABRICATION
AND SHALL 8E COATED WATH A LAYER OF BITUMINQUS PAINT.

END ANCHOR PLATE
130

AMENDMENTS: FIGURE No. AND DRAWING FITLE AMENDED |

The appropriate loyoul arrangements shall be redrawn for each
project. This drawing shall not be used in contract documents.

ICH

K
GUARDRAL

NOTE:

ANCHORAGE ROCK SHOULD BE AT LEAST "MODERATELY HARD" AS DEFINED
IN CDP 813 TABLE 5.8 {ABLE TO BE SCRATCHED WITH KMIFE OR HAMMER
POINT). JOINT SPACING SHOULD BE MOT LESS THAN 200mm, AND
ORIENTATED SO THAT A WEDGE WOULD NOT PULL OUT

NOTE:

ALl STEELWORK SHALL BE HOT DIP GALVANISED AFTER FABRICATION.

| Barrier Performance Level 3|

Figure B19: Transit New Zealand Bridge Guardrail Buried Anchor and Rock Anchor Details
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550

2000 ) 2000 ) 2000 2000 ) 2000

TYPE 1 GUARDRAIL
{SEE NOTE 8)

SEE NOTE 8

‘ TYPE 2 GUAR)DRNL
2 LENGTHS REQUIRED)

RAIL ANCHOR FITTING ’ [TOP RAIL (IF USED}

—H—

L POST

'
D i
TvPE B t PosT TVPE A L POST l POST l Prm\ TPE C l POST

NOTE;  ND BACKING PIECES REQUIRED

m f
GUARDRNL

ON INTERWEDIATE ANCHORS. TYPICAL ELEVAT'ON
500
250 250
150 150 18 x 150mm SLOTTED HOLE
N RAIL ANCHOR FITTING
END FITING (BOFTOM) D FTTNG (T0F) i 110 110 eu. o
L £X. 500 x 240 x

GU»\RDRNL—\ 'B" r POST ST o0 St o 8
1
|

[T 111 /\
r \_
DRAIN HOLE 5 200 x 100 x 20 &
BOTH SIDES 90 ol WELDED TO BASEPLATE
130 130 {SEE NOTE 6)

o Ee N |
SOl SAULE BolT HoLEs
ELEVATION — BASE
TYPE A — AS SHOWN mc&gﬁs 4LgN (c:;uia THHEAE SQUARE NECK BLOCKOUT PIECE
TYPE B ~ AS SHOWN BUT WITH LH.S. END FITTING (BOTTOM) OMITTED AND 20mm # OMITTED SOURRE, THSHER, SPRNG WASHER kD
TYPE C — AS SHOWN BUT WITH R.H.S. END FITTING (BOTTOM) OMITTED AND 20mm B OMITTED HEX NUT ALL GALVANISED ——

-

RAIL ANCHOR CONNECTION

SECTION THRQUGH BLOCKOUT PIECE
TYPE 1 — A5 SHOWN
TYPE 2 — AS SHOWN BUT WIH LH.S. END FITTING %TOP% OMITTED
TYPE 3 - AS SHOWN BUT WITH RH.S. END FITTING (TOP} OMITIED

260 x 200 x 20mm

22 ¥ 45mm
THICK BASEPLATE—-\ f PosT / SLOTTED HOLE

200 x 100 x 20 B

=
8 -
" g
o =) 1840
Ik
h 0, 275 | ) 275 10
e \—zw o x 20k g 100H 25 140 5 14025 “100
+ x 100 x 20 = 16mm DA, GALY, WIRE
ROPE MIN, BREAKMG T
I LOAD 158K [
30 50 /
L B !
130 130 ] T i —
ksaxso;fsrms 50 % 50 x 5 RHS
SECTION /A END RITTING (BOTTOM) END FITTING TOP)
50 x 50 x 10 B
v 35mm SWAGED FITTING W24 STUD WITH WITH 26mm DiA.
NUT & LOCKNUT HOLE IN CENTRE
BRAIN HOLE

ANCHOR CABLE DETAIL WITH END FITTINGS

The appropriate layoul arrongements shall be redrown for each
project. This drowing shall not be used in coniract documents.

i AMENDMENTS; FIGURE No. AND DRAWING TITLE AMENDED, DETALS REDRAWN |

"\ |
ey b e - Gl Py | e

GUARDRAIL

ERIDGE SPLICE
BOLTS

ANCHOR CABLE
END FATING:

RAIL ANCHOR
FITTING.

SECTION .
N

l 10mm R

.:{
a0
DRAIN HOLES

C BOTH SIDES.

DETAIL ( ) SECTION E E )

NOTES

1.

I

&t

ALL STEELWORK TO BE HOT DIP GALVANISED AFTER FABRICATION TO AS/NZS 4680
AND STRAIGHTENED AFTER GALVANISING #F REQUIRED.

. ALL STEELWORK TO BE GRADE 5275 TO NZS 3415 OR GRADE 250 TO AS/NZS 3678

OR EQUNALENT.

. RHS SHALL BE GRADE C350 TO AS/1163 OR EQUIVALENT,
. ALL WELDING TO BE IN ACCORDANCE WITH AS/NZS 1544.1

5. ALL EXPOSED SHARP EDGES AND CORNERS TO BE SUGHTLY ROUNDED BY GRINDING

- IENI- Y

©

BEFQRE GALVANISING.

. BASE PLATES FOR INTERMEDIATE ANCHOR POSTS MAY BE FORMED BY HOT BENDING aS AN

ALTERNATVE TO THE WELDED CONNECTION,

. CABLE SWAGE IS TO BE CALVANISED BEFORE SWAGING IS DONE.
. FOR DETAILS OF GUARDRAIL POSTS, SEC FIGURES 814 & B15.
. FOR DETAILS OF GUARDRAIL PANELS USED, SEE FIGURE B13.

| Barrier Performance Level 3|

Figure B20: Transit New Zealand Bridge Guardrail Intermediate Anchor
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PLACE 50 x 50 x 3mm SQ.
WASHER BETWEEN GUARDRAIL
AND POST INSTEAD OF
BACKING PIECE

2000

f GUARDRAIL POST

1485 320

215

o BOCRS so| oo soeRs 50

r_ GUARDRAIL FOST
F
1
|

| | 3.4mm - THI
: ' } [ W- smmu GUAR[}RAIL

fi

|
|
i_H
i

BACK VIEW

/—WASHER & NUF TO CLASS 4.6

./
D D D D & B G oD
5 +
:
I T O D !
1 3
] I
| I
] ]
1 1
] |
4 !
X
B-M16 CLASS B8 SPUCE BOLTS
fc””*“m FosT 8-M1G CLASS 8.8 SPUCE BOLTS S0mm S0mim LONG, HOLES 20mm DA f“”‘m’w post
LONG IN i8mm WIDE x 330mm |ONG SiOTS CHEVRON GLAND PACKING COMPRISING DRILLED N GUARDRAIL TO SUIT PART 1
WITH 'NYLOC' NUTS & WASHERS TENSIONED OF 1 GLAND RING, 1 HEADER RING & " RING RO BS 4518
1 i TO ALLOW FREE SLIDING OF GUARDRALS 4 SEALNG RWGS AT EACH END SzE B9t | ‘
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NOTES

. FILL HYDRAULIG UNIT WHEN AT LIMIT OF EXTENDED STROKE THROUGH MYDRAULIC
GREASE NIPPLE, ALLOW AR TO ESCAPE THROUGH VENT HOLE. USE 10-30
ENGINE OIL OR TELLUS 27 HYDRAULC OIL.

. EXCEPT PISTON ROD, ALL EXTERNAL PARTS AFTER FABRICATION SHALL BE ZINC
RICH PAINTED,

. FOR DETALS OF PARTS SEE FIGURE 22.
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Figure B21: Transit New Zealand Bridge Guardrail Hydraulic Expansion Joint - Layout
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Figure B22: Transit New Zealand Bridge Guardrail Hydraulic Expansion Joint - Parts
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