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The Location of Homestead Gully Bridge

JHamastead Gul]y Br:dge Cania Dam Road
Mloonford ]
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Approximate 520km north of Brisbane
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Existing Timber Bridge

T,
i

Three-span bridge supported on driven timber piles, which was
constructed in 1960’s.
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Thousands of timber bridges
built before & after WWII needs
replacement OR upgrade

These bridges do not |
conform to current standards
& safety requirements
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2. Geological and Geotechnical Information
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2.
Geology:
Quaternary Flood Plain (Qa)

¢ Alluvium - Clay, Silt and Gravel

Geological & Geotechnical Information
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3. Challenges - Design & Construction
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3. Challenges - Design & Construction
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3. Challenges - Design & Construction
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3. Challenges - Design & Construction
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3. Challenges - Design & Construction

2013 Floods in Central &
Northern QLD
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Two Separate Structures were combined
into Piled Through Stone" Strong System
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Ultimate Limit State(ULS)

o ’ 0 Norminal surcharge of 20kPa is assumed

| i 8 1 to be at the top of the embankment;

L O Soil pressure behind the bridge

put P headstock is not transferred to the
retaining walls;

O Passive soail resistance is not considered
according to Clause 13.3.1 of AS5100.3
— 2004.

- Pavi O All bending moments are transferred to

ovine || Active Soil pre,e,surg"’sml rressure due  the bored piers beneath the concrete

[poReD PERS ] | due to Soil Weight  to Surcharge ]

s footing;
O Bore piers have spacing of 2.44m.
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04m

Earth Pressure behind the
Retaining Wall
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Ultimate Limit State(ULS)

SURCHARGE = 20KPa Adopted Soil Parameters
BRIDGE DECK-I
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v T Type | (kN/m3) | (MPa)| s Ratio | (kPa) (kPa)
7 P pas F-St 18 10 0.4 3 25 66
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E g VSt 19 20 0.3 5 27 96
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Load transferred to each bored pile:
F\,=175.0kN; F,,= 111.0kN; M=179.0kNm
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Ultimate Limit State(ULS)

A - n— Bored pile length was determined by
| iy é using Brom’s Method (1965) and 5.0m
P fi J,rzz}"'m | 5B TR pana IR
/o R = % was adopted.
/ f |
w’r B e — Taking geotechnical strength reduction
] / . — factor, ,=0.55, the design geotechnical
N g strength of a pile, R, , is,
il — / . Ryg= (Qy*+ Q) X @, =574.5kN > F =
[0 SHEAR M(max) 175.0kN (OK!)

Earth Pressure behind the
Retaining Wall
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Serviceability Limit State(SLS) ' ' 4
The Allowable Displacement: 70mm GTS I\)\

Geo-Technical analysis System New eXperience

Transportation Load = 20 kPa
REERERERERE!

Stone Strong Wall Backiills

Existing 407m
Embankment

CLAY. brown Maximum Displacement = 26mm
mottied pale grey, “ 600 mm bored piles 480m

high plasticity, SPT N=7 ———

CLAY, grey with ‘ =
orange-brown mottling, 520m /

high plasticity, SPT N=14 -

Pl

Ospacemert/m
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Advantages

» Greater degree of flexibility to accomodate the hybrid solution

* Minimise the space required for abutments to achieve the
optimum cost

» A better option compared to conventional spill through wall
»» Accelerated construction program with precast blocks

» Aesthetic chisel sandstone facade

Limitations

% Fixed spacing at 2.44m or 1.22m for piled foudation

“* Required accurate pile position & verticality control to sleeve
thru the blocks
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If you can’t reduce a difficult engineering problem
to just one 8 %> x 11-inch sheet of paper,
you will probably never understand it

Ralph B. Peck

@ barry.kok@geoinventions.com.au

+61 420 906 194
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