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2 BEDROOM MODULE: 

The 2-bedroom module has a well-designed kitchen that fits seating for 3-4-people at the island (pictured above). 

This kitchen design allows ample bench space as well as room for a double fridge, dishwasher and double sink. 

Located next to the kitchen is the dining area that can fit a 4-6-person dining table and chairs. The kitchen window 

has a view into the private courtyard whilst the living room has floor to ceiling windows with views to the outdoor 

garden (pictured below). The floor to ceiling sliding door is made of timber, varnished and sealed, to match the 

exterior cladding. Interior finishes are entirely customisable in colour. 



The 2-bedroom modules located on the ground floor have direct access via sliding doors to private garden spaces 

(pictured above). Perfect for families or people with pets, they are spacious gardens that almost match the square 

footage of the unit. For 2-bedroom units located on the first floor and above, they have a small private balcony 

area that meets building code (pictured below). One of the two bedrooms has doubled sliding doors that open onto 

the balcony which is protected from the weather via the roof terrace and timber cladding system. The entirety of 

all the 2-bedroom modules will have hardwood vinyl floors that run throughout the entire unit. They are 

waterproof, scratch resistant and have the look and feel of real timber. These were a great choice as they are more 

durable and water resistant so can be utilised in wet areas like the bathroom and kitchen and outdoor areas that 

will be open to the elements like the balcony.  



1 BEDROOM MODULE: 

The 1-bedroom module has a large living area that opens onto a private terrace space via sliding doors. The 

spacious balcony is sheltered via the module above and timber cladding allowing for protection from the elements 

whilst also allowing optimal winter sun. The 1-bedroom unit also has continuous vinyl floors throughout to 

provide a durable, cost effective and lighter alternative to real timber floors. This allows a seamless transition 

from interior to out. 



BEDROOMS: 

With the potential of these modular homes housing small families, I have designed a room to accommodate the 

needs of a parent with a small child. The rooms can fit a cot, change table and breast-feeding chair comfortably 

as well as having double sliding door built in storage. The bedrooms can also fit a queen bed comfortably with 

bedside tables. The ground floor modules have direct access to their own garden via sliding doors that open onto 

the ‘balcony’ and garden spaces.  



BATHROOM: 

The bathroom is spacious with a beautiful free-standing bathtub, waterfall showerhead, floating toilet and vanity. 

The bathroom also serves as the laundry room with a washer/dryer hidden in the floor to ceiling cabinetry. This 

cupboard is ideal for vacuums, mops and other cleaning items as well as a dual washer/dryer unit. This saves 

space in the rest of the home for liveable spaces. All units have timber look cabinetry, matte black fixtures and 

stone countertops.  



COURTYARD/CIRCULATION SPACE 

The exterior cladding continues to the courtyard of the building too. With a small grassed area and tree, this area 

is the circulation hub for the complex. This design allowed for private access to the units that wasn’t directly off 

the main street. It also, because of the configuration of the units, gets optimal winter sun (as pictured above), so 

it isn’t dark and cold in winter 



ROOF DECK 

The roof deck expands over the roof of 2 modules optimising the area of the site. Open to everyone in the complex, 

the roof deck takes advantage of winter sun and Melbourne’s view. The interior balustrade is made of glass, 

allowing light to reach the courtyard, whilst the exterior balustrades are a parapet to allow privacy from the street. 
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1 Executive Summary 

2 Introduction 

The modular construction concepts are becoming more and more popular worldwide and 
they have been extensively implemented by the industries.  The main ideas of this concept 
are time-saving and easy construction of light-weight structures. For modular design 
concept, most structural components can be prefabricated to the required size and 
assembled on-site which could save a large amount of time and labours compared to the 
other buildings use concrete. The skills required for labours could also be reduced as those 
components could be easily installed.   

The following report contains the design for a lightweight four storeys modular houses 
project located in wind region A, Australia. The details for this project will be elaborated in 
the following sections, concepts, design criteria, specifications and drawings will also be 
provided in this document. Assumptions made during the design procedures are provided if 
it is necessary.  

The project scope highlights several constraints that engineers involved in this project have 
adhere to:  

x Design Criteria provided by the client such as dimensions of the modular house 
x Australian Design standards such as loading codes and steel design codes 

As this project primarily involved the use of a steel frame and different types of structural 
insulation panels, the selection of members and panels is one of the critical concerns that 
this structural design must accounted. All decisions made during the design process were 
analysed in terms of the stability and feasibility of the modular construction and adhere to 
ƚhe clienƚƐ͛ ƌeƋƵiƌemenƚƐ aƚ ƚhe Ɛame ƚime͘  

The main objective of this report is to delivery client a feasible design of a modular building 
with high-standard and minimum risk with the completion of scope of works, constraints 
and design criteria.  
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3 Design Concept 

3.1 Scope of Work (SOW) 

Based on the requirement from client and co-operate architect, the following scope of work 
will be provided in this report: 

1. The design concept for the lightweight volumetric modules.
2. Loading criteria and assumption
3. The specifications of the project
4. The vertical and lateral load path calculation and diagram
5. The detailed design for One volumetric module (e.g. Connection)
6. Proposal for the whole four-story structure.
7. Detailed drawings
8. Project outcomes and justifications

The following software will be used to assist with the process of the structure design: 

1. SPACEGASS ʹ Analysis of load cases; Selection and testing of member sections;
Connection designs.

2. REVIT ʹ The detailed drawing

- The design must consider safety requirements states in the Occupational Safety and
Health Law to ensure the volumetric modules are simple and easy to construct.

- The volumetric modules must be lightweight and economical.
- The design must follow and meet the requirements form clients, Australian

standards (AS) and National Construction Code (NCC).

3.2 Design Assumption 

The following assumptions are considered in this project: 

- The volumetric modules are in Wind Region A.
- The superimposed load, i.e. the cladding self-weight is ~1kN/m2. Wall cladding spans

vertically.
- The design of substructure is carried out by another subcontractor based on the

reactions provided.
- This report is only the design for superstructure and load checking, the other part

such as schedule and cost will be carried out in the following reports (assignment 2)
- The stairways are excluded from the structure design since it is attached outside

the module. The design of stairways would be assumed to be done by other sub-
contractors.

- Assume this structure is not in the seismic zones, therefore the design for seismic
loadings will be excluded from this design report.
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3.3 Structural System 

This modular unit structural design is achieved by using a large steel frame formed by beams 
and columns fulfilled with roof panels, wall panels and floor panels.  Refer to section 4 for 
further details  

3.4 Material Choice 

The materials of main components of the modular house structure:   

3.4.1 Roof panel supplier: Solar span roof panel by BONDOR 

- A kind of long-spaning insulated roof panel with high performance with insulation
and strength of bonding.

Figure 1 Solar Span roof panel 

3.4.2 Wall and floor panel supplier: Sipform 

- Sipform Panel ʹ Prefabricated, reduce construction time and cost, environmentally
friendly, high strength racking and shear capacity with used as wall, good insulation
rating when using as floor. (Ltd n.d.)

Figure 2 Sipform panel 

3.4.3 Steel Frame (Columns, Beams and Bearer): Grade 300 310UC137 

- Steel Frame (Steel beam and column) ʹ Resistant to fire, design flexibility, cost
effective due to recyclable and durable, easy to install. (NWL 2016)
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- Steel Bearer ʹ The document for Sipform panel requires Steel bearer to support
which ensure the span of panel less than 3 meters.

Figure 3 The column section selection form SPACEGASS 

3.5 Design Constraints  

3.5.1 Wind Action (AS 1170.2 2011) 

Results Summary: 

The Pressure P: 1.12xCfig=1.12x0.78=0.87kpa-ultimate state P=0.38kpa- serviceability state 

The following wind actions calculations are adhered to Australian Standards 1170.2 2011 

- Design dimension- The single module <14m-length, 54m-width, height-3.5m>
- Wind region classification- Region A (Non-cyclonic)
- Assume Importance level: 2- Most normal structure- Medium consequence of loss

of human life
- Annual probability of exceedance: 1:500  <BC4 T.B1.2>
- Regional Wind Speed (Vr)- From < Table 3.1, AS1170.2>, Region A, and R=500,

Vr=45m/s
- Wind direction multiplier- Md=1.0- <Clause 3.3>- Assume wind from all directions
- Overall Height of structure= 4x 3.5m= 14m
- Terrain category- TC 2.5- Mz,cat= 0.96, consider Mz,cat=1 <Table 4.1 AS1170.2> for

conservative design purpose
- Shielding parameter: No specific information provided, assume no shielding,

Ms=1.0 for conservative design purpose
- Topographic parameter: No specific information provided, assume flat surface,

Mt=1.0
- By using excel spreadsheet (see the Appendix B)- Vsit=43.1 m/s- Ultimate limit

state, Vsit=35.1m/s - Serviceability limit state
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- Design wind pressure (P)= (0.5 Pair) [ Vdes]^2 Cfig*Cdyn, Pair=  1.2kg/m3  (AS 1720.1
2011)

- Design wind load for the topmost point of the structure for conservative purpose
- From the excel spreadsheet, the design wind speed is 43.1m/s, the design wind

pressure is 0.78 kPa, and the P= 1.12 Cfig (kPa) for the ultimate limit, design wind
pressure is 0.52(kPa) and P= 0.74 Cfig (kPa) for the serviceability limit

- From the table 5.1(A), AS1170.2, all walls and roof permeable, Cp,i=-0.2 or 0.0
- Cfig.i= -0.2,0.0 and Cfig,e= 0.78 kPa
- Assume all other factors =1- modular construction and conservative design

purpose
- THE MAX Cfig= 0.78
- The Pressure P: 1.12xCfig=1.12x0.78=0.87kpa-ultimate state P=0.38kpa- 

serviceability state

3.5.2 Permanent Load 
3.5.2.1 Selection of panels- wall and floor  

Results Summary:   

Sipform panel thickness=145mm   

Unit weight= 16.75kg/m2=16.75*9.81*10^-3= 0.16 kPa 

R-Value (m^2.K/W)

Zone 
1 

Zone 
2 

Zone 
3 

Zone 
4 

Zone 
5 

Zone 
6 

Zone 
7 

Zone 
8 

J1.3 Roof and ceiling construction 3.7 3.7 3.7 3.7 3.7 3.2 3.7 4.8 

J1.5 Walls and glazing- for Class 2 
common area 2.4 1.4 1.4 1.4 1.4 1.4 1.4 1.4 

J1.6 Floor- A floor without an in-slab 
heating or cooling system 2 2 2 2 2 2 2 3.5 

Required Panel thickness (mm) 145 145 145 145 145 145 145 215 

Weight kg/m^2 16.75 16.75 16.75 16.75 16.75 16.75 16.75 17.12 
Table 1 R-Value and Required Panel thickness. (Appendix A) 

Table 2 Thermal Insulation Value and Weight of Sipform. 
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According to Classification Summary of Building and Structures, the modular construction is 
defined aƐ ClaƐƐ Ϯ bƵilding Ƶndeƌ Naƚional ConƐƚƌƵcƚion Code ;NCCͿ ǁhich meanƐ ͚A bƵilding 
consisting of two or more sole-occupancǇ ƵniƚƐ and each one iƐ a ƐeƉaƌaƚe dǁelling͛͘ 
(Building Classifications 2017) The Volume two (ABCB 2019) of NCC including Class 2 of 
building states that the R-Values requirement for Roof, Wall and Floor for climate zone 1 to 
8. (see Appendix A). Due to most regions in Australia are in the climate zone 1 to 7, it is not
considered zone 8 in this report. In order to facilitate calculation and reduce cost, the same
thickness of Sipform panel will be used for our modular structure in this report. Comparing
with all the R-values, it is clear that the Sipform panel shall have R-values larger than 3.7, so
the 145mm Sipform panel will be selected which has R-value equals 4.010.

∴ Sipform panel thickness=145mm 

 Unit weight= 16.75kg/m2=16.75*9.81*10^-3= 0.16 kPa 

3.5.2.2 Selection of panel: Roof 

Results Summary:  

Thickness is solar span roof panel =150mm 

Unit weight = 13kg/m2 = (13*9.81)/1000 =0.13kPa ʹ set to 0.15kPa 

Assume that the roof cladding load| 0.1kpa, so, the total rood load is 0.25kPa 

Table 3 Solar Span Panel properties. 
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Table 4 Solar Span Panel properties - Typical mass 

- Panel name: Solar Span, insulation roof
- Check for the span table from <Technical information by Colour bond (Company)>
- Wind region: Non-cyclonic
- Selected by ͚maǆimƵm ƐƉan͛ and ͚ULS ǁind ƉƌeƐƐƵƌe͛
- ULS= 0.87kPa [Calculated in Secƚion ͚Wind Acƚion͛ at the height of the top of the

whole structure
- Convert to <AS4055>, wind region is N2
- From the Table 1 above, the required R-value is 3.7. Therefore, from table 2, the

150mm thick solar span panel with R-value equals 4.2 is selected.
- Due to the structure in this report, the single span is used which makes that the

maximum span is 6m as stated in the table. The span of our structure is 5.4m which
is satisfy the limitation.

- ∴ Thickness is solar span roof panel =150mm
      Unit weight = 13kg/m2 = (13*9.81)/1000 =0.13kPa - Say 0.15kPa 
      Assume that the roof cladding load| 0.1kpa 
      So, the total rood load is 0.25kPa 

3.5.3 Imposed Load 

The following decision is made based on Australian Standards AS1170.1 

- Type of activity/occupancy for part of the building or structure:  A1 Self-contained
dwellings

- Specific uses: Balconies, and roofs used for floor type activities, in self-contained
dwellings- (b) other

- Uniformly distributed action: Q=2.0 kPa

3.6 Vertical and Lateral Load Path 

[Calculation in Appendix C] 
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3.6.1 Vertical Load Path (ULS & SLS) 

x Permanent Load 
- Solar span panel for Top roof [Supported by beam]
- Sipform roof and floor panel [Supported by bearer and beam]
- Sipform wall panel [Supported by beam]
- Sipform wall panel above opening (Window) [Supported by lintel]

x Imposed Load 

3.6.2 Lateral Load Path (ULS & SLS) 

x Wind Pressure - End View 
x Wind Pressure - Side View 



9 

4 Design Detail 

4.1 Design Summary: 

This four-storey modular unit consists of four separate volumetric units with the height of 
each unit of 3.3 meters. There are 12 connection points between each floor which are 
connected with 0.2-meter height steel members. Four volumetric units stock together to 
give the overall dimensions of this whole building of 14 meters in length, 5.4 meters in 
width and 13.8 meters in height. All members from this steel frame such as  beams, 
columns, and bearers are 310UC137 steel section. Roof panels, wall panels and floor panels 
are fulfilled into the steel frame according to certain installation requirements  to complete 
the ultimate design. The following diagram shows the general view of the steel frame with 
primary structural members.  More design details will be shown in the following sub-
sections 

Figure 4 The general over view of the structure 

4.2 Design Method 

The structural design is based on the floor and elevation plans supplied by the co-operated 
architect, the following figure is the two-bed room floor plan 
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Figure 5 Two bed-room floor plan 

To design the primary structural members of this project such as steel beams and columns, 
the use of ͞SƉacegaƐƐ͟ iƐ ƌeƋƵiƌed. The selection of panels is mainly based on the 
specifications of panels which supplied  by the suppliers such as BONDOR and SIPFORM. The 
general design procedures are as follow:  

x Construct a model based on the floor and elevation plan in Spacegass 
x Define wind loads according to the Australian Standards AS1170.2 2011 
x Panel selections based on the National Construction Code NCC, Span-table and 

specifications available from suppliers 
x Configure the load path based on the model 
x Calculate permeant loads and imposed for structural members 
x Define appropriate load combinations based on the Australian Standards AS1170.1 

2011 
x Enter suitable member fixities for each structural member 
x Analyse the model and select proper member size and connections. 
x Detail designs for connections between roof panels and walls, wall panels and floor 

panels. 

4.3 Design constraints 

The selection of member size of steel frame is subject to the input of the loading conditions 
such as the primary loads and the different loading combinations. In this section, all the 
loading cases will be discussed in detail.  One-way load transfer is assumed to be applied in 
the design.  
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4.3.1 Permeant loads 

The following figure is the distribution of permeant loads. The dead loads mainly include the 
self-weight of roof panels, wall panels floor panels and steel members.  The specific 
calculations for permeant load for each structural member could be seen in the appendix C 

Figure 6 The distribution of dead loads 

4.3.2 Live Loads 

The attached figure shown the distribution of the live loads, the live loads mainly occurred 
on bearers since they must support the floor panels with live load on it. Also, the roof top 
also has imposed loads since it is used for the floor type activities. To see the detailed 
calculation for live load, refer to the appendix C. 
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Figure 7 The distribution of live loads 

4.3.3 Wind loads 

The Permeant and live loads are mainly the loads from the vertical direction. Wind loads are 
the loads from the lateral direction of the building. There are two lateral load cases in this 
project, one is to the side wall, the other is to the end wall. The attached figures are those 
two load cases.  

Figure 8 Distribution of lateral load 1 
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Figure 9 Distribution of lateral load 2 

For the detailed lateral load calculations, refer to the appendix C. 

Four portal frames are designed in this structure to take the lateral wind loads. The worst-
case scenario consideration is applied when inputting loading conditions- all four portal 
frames need to undertake the largest uniform distributed load-2.27KN/m and 4.8KN/m. 

4.3.4 Load Combinations 

All chosen combinations are according to the Australian Standards AS1170.0  

The following load combinations are chosen for the ultimate strength limit state: 

x 1.2G+1.5Q 
x 0.9G+Wu 
x 1.2G+Wu+ψc Q 

The load combinations below are chosen for the serviceability limit state: 

x G+ψc Q 
x G+ψl Q 
x Wu (Serviceability state) 

All these load combinations will be analysed, and the combination gives the worst situations 
such as largest bending moments, shear forces, deflections would be considered as the 
critical load combinations. The following figure shows the critical load combination.  
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Figure 10 The critical load combination 

4.3.5 Member Fixities 

Most columns and beams have member fixities FFFFFF, which means they cannot move and 
rotate in any directions. The connection members between each floor except four points at 
corners are designed to take forces in all directions and moment from vertical direction with 
the restraint code FFFRFR. Those four points on corners are designed to take forces and 
moments from all directions with the restraint code FFFFFF. Those points between the 
bottom unit and the ground are design to act like pins with the code FFFFRR. 

4.4 Results Analysis 

Analysis the constructed model by using linear analysis in spacegass for the critical load 
combination with all member size 310UC137 as shown above, the results are shown as 
follows:  

4.4.1 Deflections  

The overview of the deflection of the whole structure: 
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Figure 11 The overview of the structural deflection 

With the maximum deflection in X direction 29.3mm 

Figure 12 The maximum deflection 

4.4.2 Bending moments  

The bending moments distribution of the whole structure is shown as: 

Figure 13 The moment distribution 

With the maximum bending moment 147.7KNm 
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Figure 14 The maximum bending moment 

4.4.3 Shear force  

The shear force distribution of the structure is shown as follows: 

Figure 15 The shear force distribution 

With the maximum shear force 113KN 
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Figure 16 The maximum shear force 

4.5 Member Verification 

As the results shown above, it could be easily seen that the maximum bending moment and 
shear force do not govern the member size since they are relatively small compared to the 
capacities of UC type columns. Instead, the governing factor is the serviceability deflection 
limit. Based on the Australian Standards AS1170.0 Table C1, the suggest deflection limit for 
Columns at the top of the building is Height/500, therefore the deflection limit is 28.4mm, 
the results shown the maximum deflection is 29.3mm, which is accepted. Although, 
increasing the member size to 310UC158 would reduce the deflection, using 310UC137 
would be a more economical solution. Also, since this project is a modular construction-
based project, it would be more convenient and timesaving for using the same member size. 
To do this, by using same member size on the structure would save lots of pre-fabrication 
time and easy for the transportation. Also, using the same member sizes could be more 
friendly for on-site installations. Therefore, all structural members such as beams, columns 
and bearers will be using the same member 310UC137. 
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4.6 Products and installation requirements 

4.6.1 Floor panel 

From the SipForm technical appraisal supplied by the SIPFORM company, the general floor 
panel consists of the following:  

x Top skin-10mm Supaboard MgO 
x Bottom skin- 6mm Supaboard MgO or 6mm Villaboard 
x Inner core- 152mm M grade EPS 
x Laminated together based on the pressing specifications 
x The maximum span is 3.0 meters 

The 150x63 WESBEAM LVL panel jointers and Trufast SIP Screws are used to join the floor 
panels together  

Footings: The design of the footings and supporting structure is dependent on soil 
classification and loading, but generally may consist of:  

x Sure foot SF150 with 4x1200 mm piles 
x 65x65x3mm SHS stump (min) at 2.0 meters centres 
x ͚EZIPIER͛ ƚoƉ caƉƉing ƐǇƐƚem 

The following requirements must be achieved when doing the on-site installations: 

x SƵƌefooƚ SFϭϱϬ inƐƚalled aƐ Ɖeƌ engineeƌ͛Ɛ laǇoƵƚ and SƵƌefooƚ inƐƚallaƚion inƐƚƌƵcƚionƐ 
x SHS stumps connected to Sure foot foundation with min 10PL baseplate and 4M16 bolts 
x Fiǆ ͚EZIPIER͛ ƚo ƐƚƵmƉ ǁiƚh min ϰǆ ϭϮg-24 TEKS 
x Connect bearer to EZIPIER with min 4x12g-24 TEKS 
x LVL joiners to be inserted into panel and joined to adjacent panel with SIPFORMS 

specified polyurethane self-expanding adhesive 
x Fix floor panel to LVL jointers with min M10 screws at 300mm c/c 
x Connect SIPFLOOR panels to bearers with TRUFAST SIPfasteners  SIPLD8000 

4.6.2 Wall 

According to the technical appraisal, the standard wall panel has the following components: 

x Outer Skin- 6mm Fibre Cement or 9.5mm Weather Tex or 10mm Supaboard MgO 
x Inner core- 92mm Fire Retardant EPS 
x Inner Skin- 6mm Fibre Cement 
x Laminated together based on the pressing specifications 
x Standard Panel Width 1.2m 
x Panel Standard Thickness 104mmx138mm 
x Each panel has 3 full length voids for electrical and wiring access 
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The following requirements must be achieved when doing the on-site installations: 

x All panel joins to be sealed prior to painting. Texture Coating 
x Rendering or Over-cladding 
x Panel Joiners-50x50x1.6 Galv SHS steel columns running full length continuous from top 

to bottom plate 
x Joiners to be inserted into panel and jointed to adjacent panel with SIPFORMS specified 

polyurethane self-expanding adhesive 
x Full-Length 12 m threaded hold down rod tied through bottom plate into slab or 

floor structure 
x Bottom plate-90x45mm or 120x45mm T2 MGP10 Timber 
x Top plate-90x45mm or 120x45mm T2 MGP10 Timber 

4.7 Connections 

Since this project is proposed to build a four-storey modular house, the connections 
between members and each floor that must be special designed in order to maintain the 
stability of this structure. The following sections will be displaying the different types of 
connections. All the designs of these connections are based on the bottom unit under the 
worst load case. The detailed drawings of some connections will be shown in the executive 
summary A3 sheet.  

4.7.1 Connection between unit 

These connections are designed to connect each unit and to gƵaƌanƚee ƚhe ƐƚƌƵcƚƵƌe͛Ɛ 
stability.  12 310UC137 steel members are connected to the points to make sure they take 
forces and moments from the above levels. These connections are designed and checked by 
SPACEGASS.  

The following figures demonstrate the design of the connections for four corners.  Due to 
the location and arrangement of connection members and columns, the moment carry 
splice is used.  

Figure 17 The general view of the connection 
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Figure 18 The front view of the connection 

Figure 19 The side view of the connection 

Figure 20 The top view of the connection 

81

160.0x180.0x6.0 mm WEB PLATE
(fy = 280 MPa, fu = 410 MPa)
490.0x293.0x8.0 mm TOP OUTSIDE PLATE
(fy = 280 MPa, fu = 410 MPa)
490.0x293.0x8.0 mm BOT OUTSIDE PLATES
(fy = 280 MPa, fu = 410 MPa)
5.0 mm CFW SP WEB WELDS
5.0 mm CFW SP TOP OUTSIDE FLANGE WELDS
5.0 mm CFW SP BOT OUTSIDE FLANGE WELDS
2M24 8.8N/TB (fu = 830.00 MPa) BOLT WEB
6M24 8.8N/TB (fu = 830.00 MPa) BOLT TOP
6M24 8.8N/TB (fu = 830.00 MPa) BOLT BOT

FRONT VIEW

95 45 40

180

40
80

40

16
0

85 10

SIDE VIEW

250 45 80 80 35

490

11
2

70
11

2

29
3

TOP VIEW



21 

Figure 21 The bottom view of the connection 

To see the detailed calculations of this connection, please refer to the appendix D, 
connection 1 

4.7.2 Connection between beam and the web of the column 

Most of the beams placed along the side walls of the structure are connected to the web of 
the columns, therefore the flexible end plate is used to connect these members.  

Figure 22 The general view of the connection 

To see the detailed calculations for this connection, please refer to the appendix D 
connection 2 
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Figure 23 The plate detail of the connection 

Figure 24 The plate detail of the connection 
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4.7.3 Connection between beam and the flange of the column 

Several beams placed along the end walls of the structure are connected to the flange of the 
columns, therefore the flexible end plate is used to connect these members.  

Figure 25 The general view of the connection 

Figure 26 The plate detail of the connection 
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Figure 27 The plate detail of the connection 

To see the detailed calculations for this connection, please refer to the appendix D 
connection 3 

4.7.4 Connection between bearer and beam 

The bearers that support the floor panels also need to be connected to the beams along the 
side walls of the structure. The following figures show the design details.  

Figure 28 The general view of the connection 
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Figure 29 The plate detail of the connection 

Figure 30 The plate detail of the connection 

To see the detailed calculations for this connection, please refer to the appendix D 
connection 4 
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5 Teamwork& Self-Management 
5.1 Meeting Minutes 

Sem-
week 

Date of 
meeting Task 

1 
24/02 x Formation of Group of 3 - Group 10 

26/02 x Meeting with Architect 
x Create Facebook group chat 

2 07/03 

x Architect finishes the design and selects certain materials for panel and 
claddings 

x Check the drawings sent by architect and search the information of the 
Sipform panel 

3 11/03 
x Meeting with Architect 

- Discussion of stairs and some other details about the drawing
- Arrange next meeting

4 18/03 
x Scope of Work 
x Discussion of materials to use 

- steel beam and column, Sipform panel for wall, roof and floor

5 25/03 Additional Non-contact week 
Due to COVID-19, the face-to-face meeting change to online meeting 

6 01/04 

x Selection of thickness of Sipform panel using R-value 
x Calculation of wind action 
x Imposed load and panel dead load 
x Written of report 

7 08/04 x Discussion of structure system 
- The location of each member

8 15/04 
x Discussion of load path 

- Calculation of vertical load
- preliminary stage -selection of member

9 

22/04 
x Modelling using SPACEGASS 

- Only the basic structure of one volumetric unit
x Format the structure of report 

23/04 

x Detail discussion: location of bottom beam, top plate between Sipform 
and steel member 

x Add vertical and lateral load to structure using SPACEGASS 
x Discussion of Connection 

25/04 x Discussion of Connection 
x Check load case using SPACEGASS 

10 29/04 x Written of report 

11 05/05 x Finalise the report and calculation 
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Appendix A 
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Appendix B 
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Appendix C 
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Appendix D 

The detailed calculation for connection 1 
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The detailed calculations for connection 2 
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The detailed calculations for connection 3 
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The detailed calculations for connection 4 




