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1. Introduction

pitt&sherry was engaged by Upper Lachlan Shire Council to undertake the Level 3 Inspection and Load Assessment of
Julong Rd 2 / Crookwell river, Asset No.CR134.

The findings of the works will assist in the development of a priority works program for the renewal and upgrade of the
structures.

The scope of works included:

e Visual condition inspection of the structure in accordance with the NSW Roads and Maritime Services (RMS)
methodology to document any defects and obtain key geometry of the structure required for load assessment;

e Load assessment of the bridge, in accordance with AS5100.7 — 2017 Bridge Design Part 7: Bridge assessment
and RMS Guidelines; and

e Preparation of a report presenting the findings of inspection, load assessment results and recommendations for
maintenance/rehabilitation/strengthening works.

2. Structure Description

The Julong Rd 2 / Crookwell river is located on Julong Rd (-34.325, 149.294). Structural details are provided in Table 1.

Table 1: Structure Details

Iltem Description
Overall width 420m
Traffic width 3.80m
Overall length 28.00 m
Number of Spans 4

Skew 0

Provided date of construction 1960

The superstructure consists of 4 round timber girders 450 mm in diameter, 200 x 100 mm transverse timber deck planks
spanning between girders, and 380 x 440 mm rectangular timber corbels sitting above 440 x 440 mm cast-in-situ
concrete headstocks at the piers. The substructure consists of 3 piers, each having 2 piles connected to a reinforced
concrete strip footing. For this report, the Western approach is approach one.

General photographs of the structure are shown in Figures 1 to 6 below:
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Figure 1: Deck

Figure 2: Elevation Side 1
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Figure 3: Elevation Side 2
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Figure 6: Waterway Side 2
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3. Site Inspection

3.1 General

On the 5 March 2019, I of pitt&sherry inspected Julong Rd 2 / Crookwell river. The
structure was inspected from locations that could be safely accessed on foot to confirm the structures geometry,

measure structural components for assessment and obtain photographic evidence of structural defects.

Site observations and defects identified during the inspection are documented in the Level 2 Inspection Report provided
in Appendix A.

3.2 Timber Drilling Results

Accessible timber components were drilled at suspect locations throughout the structure. Not all timber components
could be drilled, typically due to the height of the structure. Despite areas of splitting in the corbels and minor areas of
rotting noted to the external areas of some girders, the conducted drilling indicated that the timber was solid.

4. Load Assessment
4.1 Methodology

Load assessment of the bridge has been undertaken in accordance with AS 5100.7:2017 and the procedure described
below, with component capacities calculated in accordance with AS1720.1-2010 for timber. Rating factors have been
calculated for the primary structural components in the current condition under various traffic loads.

Procedure adopted in carrying out the load rating:

e Determine the material properties of the various components comprising the bridge. Information could be taken from
the as-built drawings, if available or can be assumed using Appendix A of AS5100.7-2017, if applicable;

e Compute the section properties of the primary structural components for both ‘As-New’ and ‘As-Is’ conditions.
Information is obtained from the as-built drawings if available or as per field measurement;

e Compute for the loads imposed on the structure. Dead loads comprised of the structure weight while superimposed
dead load will include the barriers, pavement, asphalt, engineered fill, etc. Live load will comprise of the different
assessment vehicle loads;

e Prepare an analysis model of the bridge depending on the proprietary structural analysis software to use, if required;

e Input the material properties, component section properties, soil properties, and loads into the analysis model, if
required;

e Analyse the structure and record the resulting demands for the primary structural components of the bridge;
e Compute the capacities of the primary components; and

e Compute the rating factor for the primary components of the bridge.

The rating factor was computed using the equation below:

Rating Factor = Available Capacity for Live Load Ef fects X100%
atng Factor = Tive Load Effects of nominated rating Vehicle ’

A rating factor of more than 100% indicates that the structure in question complies with the requirements of AS5100.7 —
2017 and can safely carry the specified traffic loading. A rating factor of less than 100% implies that the bridge
component is operating at a lower factor of safety than is required by the standard.
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The following vehicles are used for the desktop assessment of the bridge:

e B Class Loading (Design Load assumed based on year of construction);

e General Mass Limit (GML) B-Double (62.5t);

e Higher Mass Limit (HML) B-Double (68t);

e Road Train: RAV GML (79%);
e Road Train: RAV HML (85t);
e AB Triple (102.5t);

e AB Triple (113t); and

e Quad Axle (50t).

Configuration diagrams for the above vehicles are included in Appendix B.

4.2 Assumptions and Limitations

The load assessment was based on the following assumptions and limitations:

e Dynamic Load Allowance = 0.25 in accordance with clause D1.3 of AS5100.8-2017;

e The structure was assessed for vertical loads only;

e The load factors for Dead Loads, Superimposed Dead Loads and Live Loads are in accordance to AS5100.7 — 2017;

e The material densities were taken in accordance with AS5100.2:2017; and

e The timber girder grade was assumed to be F22 and timber deck grade was assumed to be F11 (RTA timber bridge

manual 2008).

e There was insufficient information to perform a quantitative assessment of the substructure and therefore the load
rating results relate only to the superstructure.

4.3 Result Summary

The timber girders were found to be the critical elements during the load assessment. Table 2 summarises the rating
factors for the girders obtained from the load assessment.

Table 2: Rating Factors

Vehicle Rating Factor (As New) | Rating Factor (As Is)
B Class 88% 88%
GML B Double (62.5t) 63% 63%
HML B Double (68t) 61% 61%
Road train GML (79t) 63% 63%
Road train HML (85t) 61% 61%
63% 63%

AB triple (102.5 t)
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AB triple (113t) 61% 61%

Quad axles (50t) 61% 61%

5. Discussion

No design drawings were provided, hence the age and design loading of the structure was unknown. Based on data
provided by Council the bridge was constructed in 1960. The structure is most likely designed to A Class or B Class
loading. Member capacities were calculated for the structural timber components which revealed the structure has
insufficient capacity for B Class design loading. B Class represents a tractor and trailer with a maximum single axle load
of 5t.

The structures useful life depends on the condition and capacity of the structure and its ability to provide the required
level of service. Level of service factors to consider are the carriageway width, barrier performance level, traffic volume,
alignment and flood immunity. These other factors may influence Council’s decision when to upgrade the bridge. The
bridge has been in service for approximately 59 years. The structure is in poor condition, as documented in the Level 2
inspection report in Appendix A. The nature of defects observed typically consist of maintenance defects, and the defects
are impacting the structure's load carrying capacity.

As the results in Table 2 indicate, the structure in 'As-Is' condition has insufficient capacity to accomodate any of the
assessment vehicles. Should the bridge remain in service a load limit sign be placed to warn road users of the risks
associated with the bridge. The load limits shown in Table 3 could be used in the short term. If the bridge is to remain
open it should be monitored reguraly and the load limit revised as required to account for further deterioration.

6. Recommendation

1. Continue to undertake routine inspections and general maintenance works to address defective areas and ensure
the structure's full design life is achieved.

2. On the grounds of structural capacity, it is recommended that one of the following load limits be applied to the
structure:

a. Axle group load limits demonstrated in Table 3; or

b. An 8t gross mass limit, as demonstrated in Figure 7.

Table 3: Axle Group Load Limits

Axle Group Axle Group Load Limit (1) gﬂ:;(ier:\;n;CACﬂ:SG\;zﬁiilLeogd,
Single Axle 4 1

Tandem Axle 10 16.5
Tri-Axle 15 20
Quad-Axle 20 20
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Figure 7: RMS R6-3 load limit sign

If Council requires the bridge to accommodate any assessedment vehicles, then detailed investigation works for analysis
of the structure's capacity will be required to determine the magnitude of strengthening required. This will include bridge
strengthening works and geotechnical investigation of the substructure. If strengthening of the substructure is required
but not feasible, the structure will require replacement.
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Report

Appendix A



Structure CR134

The structure CR134 was inspected on 5/03/2019 by

approach is approach one. Splitting of corbels throughout all piers. Corbel 1 and 2
at pier 3 excessive splitting. Poor condition. The general view of condition for the

structure is 3 - Poor.

Location

Crossing: Crookwell river.

Latitude: -34.32470
Longitude: 149.29436

Generic Details

Structure CR134 is constructed from a closed girder with a timber deck. Generic
photos are shown in Figures 1 to 11.

The bridge has the following properties

Item Quantity
Length 28.00 m
Width 4.20 m
Number of beams 4
Structure over Water
Structure usage Road

The overall risk score of this structure is 0 (unknown).




Figure 47. CR134_Sketch-2019-03-05.jpg



Figure 48. CR134_Sketch-2019-03-05.jpg



Figure 50. Level 2 Julong Rd 2 Crookwell river_AP1-2019-03-05.jpg



Figure 52. Level 2 Julong Rd 2 Crookwell river_Deck-2019-03-05.jpg
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Figur 53. Level 2 Julong Rd 2 Crookwell river_Elevation Side 1-2019-03-05.

Figre 54, evel 2 Julong Rd 2 Crookwell river_Elevation Side 2-2019-03-05.p



et ey it LN AN R LR , ST
Figure 55. Level 2 Julong Rd 2 Crookwell river_Soffit-2019-03-05.jpg
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Figure 56. Level 2 Julong Rd 2 Crookwell river_Waterway Side 1-2019-03-
05.jpg
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Load Determined

Condition rating

Component | Description Exposure Qty Condition Risk

Number Class 1 2 3 4

TWBR Timber - 1- 6 0 3 3 0 0
Wale/ Relatively Each | Each | Each | Each | Each
Brace: Benign
Timber

CPIR Concrete- 2 - Mildly 5.6 0 56 |0 0 0
Pier (excl. Aggressive m? m? m? m? m?
any
Headstock or
Piles): Cast
In-Situ
Concrete

TCOR Timber - 1- 12 0 0 12 0 0
Corbel: Relatively Each | Each | Each | Each | Each
Timber Benign

TGCG Timber - 1- 4 0 0 4 0 0
Girder/ Relatively Each | Each | Each | Each | Each
Cross Girder: | Benign
Timber

MAPP Approach 2 - Mildly 2 0 1 1 0 0
Carriageway: | Aggressive Each | Each | Each | Each | Each
Other

TLSH Timber - 1- 5.2 0 5 0 0.2 |0
Longitudinal | Relatively m? m? m? m? m?
Sheeting / Benign
decking:
Timber

MWWY Waterway: 2 - Mildly 1 0 0 1 0 22.65
Other Aggressive Each | Each | Each | Each | Each

TASG Timber - 2 - Mildly 2m2 |0 2 0 0 0
Abutment Aggressive m? m? m? m?
Sheeting/
Gravel
Board:
Timber

TSTR Timber Truss | 1 - 3 0 3 0 0 0
- Stringer: Relatively Each | Each | Each | Each | Each
Timber Benign

TTDK Timber - 1- 117.6 | 0 100 |17.6 | O 0
Transverse Relatively m? m? m? m? m?
Deck Plank: Benign
Timber

Defects

In this section defects identified with the bridge are listed along with their likely
cause and methods that may be used for their repair.




TWBR Timber - Wale/ Brace: Timber

Defect Id: 20234 - Rotting
Rotting of bracing members.

LT

Figure 59. CR134_Defect_2019-03-05.jpg

Figure 60. CR134_Defect_2019-03-05.jpg



This problem may be solved using repair item ‘710.00: M700 Timber Element
Maintenance, Minor’. Approximately 1.00 Each of the component is affected.

The treatment priority is rated: Urgency 3: Within 2 years (Structure).
The repair is summarised as follows:
Replace defective component.

The cost of the repair works is estimated to be $750.

CPIR Concrete-Pier (excl. any Headstock or Piles): Cast In-Situ Concrete

Defect Id: 20232 - Other
Build-up of flood debris at pier 2. __

igure 61. CR134_Defect_2019-03

This problem may be solved using repair item ‘706.00: M700 Clear Waterway,
Minor’. Approximately 5.00 m?2 of the component is affected.

The treatment priority is rated: Urgency 2: Within12 months (Structure).
The repair is summarised as follows:

Remove any flood debris, maintain clean waterway.

The cost of the repair works is estimated to be $1,500.

TCOR Timber - Corbel: Timber

Defect Id: 20233 - Splitting



Splitting of corbels throughout all piers. corbel 1 and 2 at pier 3 excessive
splitting.
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Figure 63. CR134_Defect_2019-03-05.jpg



Figure 64, CR134_Defect_2019-03-05.ipg
This problem may be solved using repair item ‘765.00: M762 Strengthen Timber
Element’. Approximately 12.00 Each of the component is affected.

The treatment priority is rated: Urgency 4: Within 5 years (Structure).

The repair is summarised as follows:

Provide anti split bolt strengthening to defective timber components.

The cost of the repair works is estimated to be $2,500.

TGCG Timber - Girder/ Cross Girder: Timber

Defect Id: 20235 - Rotting
Minor areas of rotting throughout girders.



~ Figure 66. CR134_Defect_2019-03-05.jpg

This problem may be solved using repair item ‘000.00: Other’. Approximately
4.00 Each of the component is affected.

The treatment priority is rated: Urgency 5: Monitor (Structure).



The repair is summarised as follows:

Monitor.

The cost of the repair works is estimated to be $750.

Defect Id: 20236 - Other
Fungal growth on girder 1 span 2.
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" Figure 67. CR134_Defect_2019-03-05.jpg
This problem may be solved using repair item ‘000.00: Other’. Approximately
1.00 Each of the component is affected.
The treatment priority is rated: Urgency 3: Within 2 years (Structure).
The repair is summarised as follows:
Treat wood and monitor in future inspections.
The cost of the repair works is estimated to be $1,000.

MAPP Approach Carriageway: Other

Defect Id: 20230 - Potholes
Pothole forming in approach 1 carriageway.



“Figure 68. CR134_ Defect_2019-03-05.ipg
This problem may be solved using repair item ‘203.00: M9 Surface Texture Repair
(pot holes, rutting etc.)’. Approximately 0.20 Each of the component is affected.
The treatment priority is rated: Urgency 3: Within 2 years (Structure).

The repair is summarised as follows:

Clean debris from pothole, place patch material and compact.

The cost of the repair works is estimated to be $750.

Defect Id: 20231 - Scouring
Surface defect caused by scouring of carriageway.
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Figure 70. CR134_Defect_2019-03-05.jpg

This problem may be solved using repair item ‘707.00: M700 Scour Protection’.
Approximately 10.00 Each of the component is affected.

The treatment priority is rated: Urgency 2: Within12 months (Structure).



The repair is summarised as follows:

Install rip-rap to defective area to provide scour protection to side of road.
Reinstate wearing surface.

The cost of the repair works is estimated to be $1,500.

TLSH Timber - Longitudinal Sheeting / decking: Timber

Defect Id: 20229 - Missing or Ineffective Kerb
The kerb is missing.
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Figure 71. CR134_Defect_2019-03-05.jpg

This problem may be solved using repair item ‘764.00: M762 Replace Kerb / Rail /
End Post’. Approximately 1.00 m? of the component is affected.

The treatment priority is rated: Urgency 2: Within12 months (Structure).
The repair is summarised as follows:
Replace missing kerb.

The cost of the repair works is estimated to be $750.
TTDK Timber - Transverse Deck Plank: Timber

Defect Id: 20228 - Rotting
Rotting of transverse deck planks throughout.
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Figure 73. CR134_Defect_2019-03-05.jpg




Figure 74, CR134_Defect_2019-03-05.ipg
This problem may be solved using repair item ‘763.02: M762 Replace Transverse
Deck Plank (TTDK)’. Approximately 1.00 m? of the component is affected.

The treatment priority is rated: Urgency 4: Within 5 years (Structure).

The repair is summarised as follows:

Replace defective transverse deck planks when necessary.

The cost of the repair works is estimated to be $1,250.
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Central NSW Councils — Assessment Vehicle Configuration

1. Bridge design loading
2. GML B-Double (62.5t)

axle loads
6t 16 5ton group 20t on group 20t on group = 62 5t total
5B 9kN 161.9kN 196 2kN 196.2kN = B13kN
g -00 --0005-000 -,

T400mm I 1800mm
2 -FF - -OTH - -BEH3 -

30m 12m 44m 12m12m 7.0m 1.2m 1.2m =204m

spacing
3. HML B-Double (68t)
axle loads
6t 17ton group  22.5tan group 22 .5t on group = 68.0t total
58 9kN 166.8kN 220 7kN 220 TkN = BBTkN
e B o e N I et e ) e
T400mm [ 1800mm
g--00--000-000-
30m 12m  44m 12m12m 70m 1.2m 1.2m =20.4m
spacing

4. Road trains: Restricted Access Vehicle (up to 36.5m length) — GML (79t)

loads 6t 16.5t on group 20.0t on group 16.5t on group 20.0t on group
58 9kN 161.9kN 196.2kN 161.9kN 196.2kN

200 i_.E'_ ..... E—Eiaaom—m—'—'ﬁ'ﬁ'ﬂ" _.;E;E;@m_m_._._EI._E._EI.._._._.

-S> €« 2 o« 0N
200 200 200
B M =H-[F----- 43 - -0-0----- 3433 ---
spacing 30m 12m 4.4m 12m 12m 44m  12m 4.4m 12m 1.2m

5. Road trains: Restricted Access Vehicle (up to 36.5m length) — HML (85t)

loads 6t 17t on group 22 5tongroup 17t on group 22 5t on group
58 9kN  166.8kN 220 7kN 166.8kN 220 7TkN
-=5--3fF----FFE--F3FF---- I3 FE---
-09--3fF----FFE-3FF--—- 3 3 F---

spacing 30m 12m 4 4m 12m 12m 44m 1.2m 4 4m 12m 1.2m

1800mm

23.4m

= 85t
= 833.8kN

]1800mm

_ 234m



6. AB Triple (up to 36.5m) —102.5t (similar to TMR Assessment Vehicle 6G — GML AAB Quad)
ade loads

6l 16.510n group 201 on group

o8 9N 161 9kN

196.2kN

|

e 8--{H U -BeHI -0 00 -1HHT- +

'[anmxm

2Mongroup  20ongroup  20longroup — 1025t
196 2kMH 196 2kMN 196 2KM = 1005 5kM

1.8m

e 44e-- 1 - -y o - 4=

30m 12m 44m 12m12m 44m 12m12m 44m12m12m 44mi12m12m =31 4m
spacing

7. ABTriple (up to 36.5m) — 113t (similar to TMR Assessment Vehicle 6H — HML AAB Quad)

anle loads
6  iMongroup 225tengroup  225tongroup  225tongroup  Z25tengow = 113t total
55.GKN  166.8kN aomn l e o s = 1105 .5kN
B--4El-- DDD;:A-MEB-B - -1 H A
mm
l 1.8m

8 3H--{1Hd--edd - 0o a--40a0- -

30m 1.2 44m 1.2 1.2 44m 1.2mi12m 44m 1.2m1dm 44m  1.2m1.2m :3'1_4m
spacing
8. Quad Axles — 50t
« 17,120
3560 to 3650
[ ] Swing lift arms only 1 ]
1460 Radius
_|220 lead
1= 1400 to
| 250 o7t 1490 ]
6t
| | 3785 | 1250 1250 1750 |
1430 l 7875 | 4250 |
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