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" Question 1. Steel Frame Structures ( Total 20 % )
Q

(a)

(b)

(c)

@

Sketch and detail two (2) types of flexible connections that may be used to join a
360UBS50 floor beam to the side flange of a 200UC60 column. All components of
your diagrams must be described including welds and bolt types.

On ONE only of your sketches, indicate the type and location of forces that occur in
the connection.

(6%)

Briefly describe in note form, how lateral stability is achieved in a two-way
rigid frame and list the main structural features including the beam and column
profiles. Annotated sketches may be used to help explain your answer.

(5%)

Describe in note form, the types of bolts used in a typical steel portal frame rafter
apex moment connection including the method of tightening. Include in your answer,
their method of designation on the engineering drawings.

(3%)

With the aid of fully annotated sketches, describe the features and differences
between fillet welds and fuil strength welds. Your answer should include typical
applications.

(6%)

Question 2. Steel Portal Frames (Total 12 %)

(a)

()

20f5

A steel portal frame building with pinned / flexible base plate column connections is
being designed. The portal has a span of 30m. and a height to the knee of 10m. with a
5% roof pitch. Sketch the bending moment diagram for the portal frame under a

typical dead and live load combination.
{ 3%)

The Bureau of Meteorology can provide the design engineer with wind speed details
in 8 compass headings ( directions ). If the designer is striving to achieve the most
economic structural solution to a steel portal frame building, list in note form the
structural features that may be apparent in the finished building.

(4%)

Sketch and detail a typical bolted moment connection between a portal rafter
(530UB92) and a portal column (610UB101). The rafter has a 10° roof pitch.
You must show the arrangement and type of bolts and welded plates necessary.
Label all components of your diagram. '

Indicate where the forces occur in the connection,
(5%)



Question 3. Light Weight Industrial Sheds ( Total 8 %)

(a)

(b)

List in note form, the characteristic construction features of a typical light weight
small span modern industrial shed. In terms of the building size, the approximate
dimensions could be a span of 12m, knee height of 3.9m, frames at 4.2m centres, 8
bays in length (ie. 33.6m long ), roof pitch 15 degrees. All the cladding is metal
decking. It may be helpful in preparing this list, to make comparisons to the more

traditional steel portal frame structure system.
(6%)

Briefly describe what is meant by “Stressed skin construction”.
(2%)

Question 4. Bascment Construction & Site Retention ( Total 20 % )

(2)

(b)

(c)

(d)

Jofs

Describe with the use of diagrams and brief notes, the construction sequence

when installing cast insitu concrete piles under bentonite.
(7%)

Name the two ( 2 ) types of reinforced concrete piling systems that may be used for a
load bearing peritneter wall site retention system where the geotechnical report

indicates that the ground conditions are silty or loose sands.
(2%)

Sketch a typical "Ground Anchor Profile” for a basement retaining / retention system
which comprises 2 basement levels with 3 rows of ground anchors.

Fully describe each component of the sketch, listing the five (5) main criteria that the
Engineer provides / describes on a typical ground anchor profile drawing.

(5%)

An engineer is looking at three (3) basement construction sites in three (3) difterent
areas of Melbourne and is investigating the various piling types available.

What type of piling system would you consider to be the most appropriate, for each
of the three (3) soil types as detailed below. List in note form, the reasons for
vour selection for each soil type.

(1) Siltstone / mudstone in the Carlton area,

2) Silty sand in the Port Melboumne area and close to Port Phillip Bay.

(3)  Coode Island silt close to the Yarra river.

(6 %)



Question 5. Ground Slab Construction ( Total 10 % )

A warehouse building is to be constructed covering an area of 30,600 m*. A high
performance industrial ground slab, with a hard burnish ﬁmsh needs to be constructed.
Each siab pour covers an area of approximately 1,020 m? (30m x 34m). It will require 30
separate pours to complete the total area (3 pours wide x 10 pours long).

The slab is 180mm thick and is reinforced with SL&2 fabric with 40mm top cover.

The engineer is investigating methods of controlling shrinkage within each pour area to
minimise the occurrence of random cracking and deciding what type of joint detail would be
required at the pour joints.

(2)

Sketch a part plan of one typical pour area. Indicate a suitable arrangement for ALL -
Joints, and their types, to control the shrinkage cracking within this typical pour area.
Nominate the centres at which these joints oceur. Include the pour joint in your
answer.

Sketch typical sections through these joints and fully describe all components.
Compare the expected shrinkage movements at each control joint.

(10 %)

Question 6. Tilt-up and Precast Wall Construction ( Total 15 %)

(a)

(b)

40f5

Typical precast external walls for factory / warehouse buildings use a dowel in a duct
detail to connect the bottom of the wall to the supporting footing, With the aid of 2
carefully drawn and annotated detail vertical sections, show 2 separate methods of
construction detail that meet the external wall fire requ1rements Your answer needs
to list these fire requirements.

(10%)

A three storey office building is to be constructed using full height tilt-up blade
columns and tilt-up spandrel infill panels fixed to the columns at each floor level and
at the roof level. The internal structure consists of composite steel construction.

Provide a typical sketch detail showing a suitable fixing method between the blade
column and spandrel infill panels including any temporary support mechanism
required to speed up the erection process. All components of the sketch must be fully
described.

¢

(5%)



Question 7. Precast Concrete Frame B‘uildings { Total 15% )

(a)

(b)

50f5

A precast concrete frame and slab building utilizes the “Hollow Core™ construction
system. Sketch a typical detail of the column to beam to slab connection including the
next floor level column above. Your sketch should describe all the necessary
structural items required and any appropriate notes.

Typical components include:
Inverted “T” beams 700 x 700
HC250 floor units
Columns 400 x 400 complete with standard haunches

60mm reinforced screed
(7%)

“Hollow Core” floor slabs are then typically supported around the perimeter of the
building by precast concrete walls.

Different details and fixing mechanisms are required for these floor slabs, depending
on whether the walls are parallel or at right angles to the slab span.

Draw sketch details to illustrate the differences between these two cases.

(8%)

This is the end of the examination paper



