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Integrated Structural and Architectural Facade Level-by-Level Construction 
System 
 
Field of the Invention 

[0001] The present invention relates to building construction and in particular to 

methods and apparatus for constructing multi-level buildings. 

[0002] The invention has been developed more particularly as a method for 

constructing multi-level residential apartment buildings and will be described 

predominantly in this context.  However, it will be appreciated that the invention is not 

limited to this particular field of use, being potentially applicable in a wide variety of 

other building types including commercial or industrial facilities, bridges, towers, 

schools, hospitals, houses, office blocks and the like. While the invention has been 

developed particularly for use with multi-level building construction, it may also be 

adapted for use in construction of single-level buildings. 

Background of the Invention 

[0003] Any discussion of the prior art throughout the specification should in no way 

be considered as an admission that such prior art is widely known or forms part of 

common general knowledge in the field. 

[0004] Construction of multi-level buildings is typically achieved using methods such 

as system formwork for level-by-level construction of structural works in respect of 

columns, beams and slabs.  This is followed by a staged system of construction in 

respect of the architectural works such as insertion of windows, external plastering 

works, external plumbing works etc. During the first stage the building is erected level-

by-level using external scaffolding or other means of hoisting building materials, such as 

apertures for doors and windows, to the required height.  To comply with relevant 

building regulations, for health and safety reasons, the exterior of the building must be 

screened with a protective material during this stage to prevent debris falling from the 

upper levels.  This protective material is usually flexible in nature, such as netting. 

[0005] The architectural works can only commence following structural completion of 

the predetermined number of levels.  The architectural works are usually performed 

stage-by-stage involving the installation of internal walls, external windows, door frames 
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and other architectural requirements.  The next stage is completion of concealing and 

plastering works. Following this, weather proofing of the building is then achieved by 

installing door and window panels, as well as balcony railings.  

[0006] The final stage involves installation of drywall, marble, external trellis, ceiling 

works and painting, as required.  

[0007] This sequential approach to construction results in a slow overall process, as 

separate trades groups are required for each stage and must be coordinated along a 

critical planning path.  This results in an inherently high risk to project timelines, as any 

delay in one operation will then postpone subsequent operations.    

[0008] It is an object of the present invention to overcome or ameliorate at least one 

of the disadvantages of the prior art, or to provide a useful alternative. It is an object of 

the invention in at least one preferred form to provide a method of construction of a 

multi-level building by integrating construction of architectural works with the 

construction of structural works thereby completing traditionally sequential construction 

activities simultaneously on different building levels to improve the process efficiency. 

Summary of the Invention 

[0009] According to a first aspect of the invention there is provided a method of 

constructing a multi-level building having a predetermined number of levels, the method 

including the steps of: 

a) setting and monitoring time periods and work cycles for completion of 

construction and installation tasks on a level-by-level basis; 

b) selecting sub-contractors and, for each selected contractor, performing 

the following steps  to comply with the time periods and work cycles set 

in step (a): 

i. setting and monitoring time periods for obtaining measurements, 

plans and specifications of deliverables; and  

ii. setting and monitoring sub-contractor timetables for selecting and 

sourcing materials, fabrication, delivery and installation; 

iii. assignment of worker duties to coordinate with the sub-contractor 

timetables;  
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c) installing formwork for a set of two or more levels of the building; 

d) releasably mounting a moveable protection system to the building, 

thereby to enclose at least part of the periphery of the set of two or more 

levels; 

e) completion of critical tasks of construction and installation in regard to 

the external façade of the lowest enclosed level of the set within the time 

period set in step (a); 

f) thereafter raising the moveable protection system by a height 

substantially corresponding to one level of the building to enclose the 

next level above the previous set of levels, thereby defining a new set of 

enclosed levels. 

g) installing formwork for the next enclosed level above the highest level of 

the lower set of levels;  

h) repeating steps (e), (f), and (g) until step (g) is completed for the 

predetermined number of levels; 

i) completing construction and installation tasks in regard to at least the 

external façade of the remaining enclosed levels. 

[0010] Preferably the set of levels in step (c) includes four levels.  Preferably the 

movable protection system encloses the whole of the periphery of the building. 

[0011] Preferably, step (e) also includes the completion of all internal and external 

construction and installation tasks of the lowest enclosed level of the set within the time 

period set in step (a). 

[0012] Preferably step (e) includes one or more of the sub-steps of completing:  

i. external doors and windows; 

ii.  balcony railings; 

iii.  air-ledge railings; 

iv.  external plastering; 

v.  external trellis; 

vi.  external electrical works; 
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vii.  external plumbing works; and  

viii. external aluminium formwork. 

[0013] Preferably, step (i) also includes the completion of all internal and external 

construction and installation tasks of the remaining enclosed levels.  

[0014] According to a second aspect of the invention there is provided a method of 

constructing a multi-level building having a pre-determined number of levels, the 

method including the steps of:  

a) releasably mounting a moveable protection system to the building 

thereby to enclose at least part of the periphery of two or more levels of 

the building; 

b) installing formwork on the uppermost enclosed level;  

c) completing a fixed external barrier substantially around the lowest 

enclosed level, wherein the barrier includes an externally facing facade;  

d) thereafter raising the moveable protection system by a height 

substantially corresponding to one level of the building; and 

e) repeating steps (b), (c) and (d) until step (b) has been completed for the 

predetermined number of levels. 

[0015] It will be appreciated that construction of the building occurs on a level-by-

level basis rather than the conventional stage-by-stage construction method. 

[0016] According to third aspect of the present invention there is provided a 

moveable protection system for use in constructing a multi-level building, the moveable 

protection system including: 

 means for releasably mounting the protection system to the building; 

at least one protective screen for enclosing at least part of the periphery of 

two or more levels of the building; 

means for raising the protection system with respect to the building.  

[0017] In at least one embodiment, the building is a multi-level residential apartment 

building.  However, it should be understood that the term “building” and the like are 

intended to be inclusive of alternative forms of civil engineering structures, other 
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embodiments including commercial or industrial facilities, bridges, towers, schools, 

hospitals, houses or office blocks whether in single or multi-level configuration. 

[0018] In some embodiments, the protection system is custom-made for each 

building.  In other embodiments the protection system may be modular and adaptable to 

various building types and shapes.   

[0019] In some embodiments, the moveable protection system includes at least one 

protective screen for enclosing at least part of the periphery of the building levels.  

Preferably, a plurality of screens are connected together to form a substantially gap-free 

enclosure.  Preferably the screen height is at least equal to the floor-to-ceiling height of 

an enclosed level. 

[0020]  Preferably, the protective screens are multi-perforate.  In other embodiments, 

the screens may be solid, wire-frame, mesh or netting.  In some embodiments, the 

screens are made from aluminium sheet, however, it should be appreciated that 

alternative materials may be used including sheets, panels or wire of metals, polymers, 

mesh, wood or composite materials, which may be translucent or opaque.  Preferably 

the screens are substantially impermeable to wind. 

[0021] In embodiments employing perforated panel protective screens, an additional 

layer of netting screening is optionally attachable to the protection system.  Preferably 

the netting screening is attachable external to the perforated panels.  

[0022] In some embodiments, the protection system includes shoes for substantially 

closing a gap between the protective screen and the building.  Preferably the shoes are 

in the form of flip-down panels.  

[0023] Preferably the method includes an additional step after step (a) of accessing a 

materials delivery system from an enclosed level of the building through the movable 

protection system. Preferably the materials delivery system is a materials platform.   

[0024] Preferably, the materials delivery system is separated from the protection 

system prior to step (c) to facilitate raising of the protection system. In other 

embodiments, the protection system may be moveable with the materials delivery 
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system attached.  In such embodiments, the materials delivery system may be 

repositioned after raising or lowering of the protection system.  

[0025] Preferably the means for raising and lowering the protection system is a 

hydraulic system.  In other embodiments, the protection system is raised or lowered 

using a crane.   

[0026] Preferably, the protection system includes at least one openable section for 

facilitating access to a materials delivery system.  Preferably, the materials delivery 

system is inserted through the openable section. Advantageously, this allows the 

delivery of building material specific to the stage of construction being carried out on 

each level.  

[0027]  In one embodiment the openable section is preferably a hinged screen. 

However, it should be appreciated that the section may be in a different form and open 

in various other ways including sliding rolling or retracting.  

[0028] In some embodiments, at least one materials delivery systems is connectable 

to the protection system.  Advantageously, this allows a materials delivery system to be 

attached at any location along the side of the building  In other embodiments the 

materials delivery system may be connectable to the building.  In still further 

embodiments, the materials may be delivered by crane or other lifting apparatus.   

[0029] In some embodiments, the method includes the use of at least one crane.  

Preferably, a crane is positioned on the top level of the building.  The crane preferably 

has a moveable arm.  The arm preferably has sufficient length to reach all sides of the 

building. Advantageously, this allows construction materials to be lifted from the ground 

to the level currently being worked on from any side of the building.  In other 

embodiments, one or more cranes may be operated from any one or more of ground 

level, from an intermediate building level, from adjacent buildings or from specially 

constructed scaffolding or crane towers.  

[0030] Preferably, in step (c) of the method according to the second aspect, the fixed 

external barrier may take the form of any desired external wall system or part thereof, 

such as an infill wall, curtain wall, external façade, or the like.  The presence of the fixed 

external barrier provides a safety barrier allowing the construction of further structural 
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and architectural features to continue on a level without the moveable protection system 

enclosing that level.  

[0031] In some embodiments, the protection system includes a supporting surface 

for bearing the weight of a worker. Preferably, the supporting surface is configured to 

support at least three workers.  Preferably the supporting surface is in the form of 

weight-bearing flooring. In other embodiments, supporting surfaces may be attached to 

the protection system or to the building structure. In other embodiments, workers may 

gain access to the building levels using an elevated work platform.   

[0032] In some embodiments, the protection system includes an aperture for 

accommodating passage of a passenger lift. 

[0033] It will be understood that the protection system may be mounted to the 

building to enclose more than two levels.  In one preferred embodiment, there is 

provided a system enclosing four adjacent levels. In this embodiment, step (b) of the 

method is conducted on the uppermost level, step (c) is conducted on the lowest level, 

and intermediate construction steps are carried out on the levels in between.  It should 

be appreciated, however, that the invention is not limited to this particular embodiment 

and construction may, for example, be carried out on two, three, four, five or more 

levels simultaneously.  In other embodiments, multiple adjacent levels may be 

completed simultaneously, and the protection system may accordingly be raised as set 

out in step (d) by a height substantially corresponding to the number of completed 

building levels. 

[0034] According to one embodiment, the cycle time for achieving completion of 

each level is within the range of 8 to 15 days.  However, it will be appreciated that the 

cycle time is not limited to this range, and may include shorter or longer time periods.  

[0035] According to a fourth aspect of the invention there is provided a method of 

constructing a multi-level building having a pre-determined number of levels, the 

method including the steps of:  

a) releasably mounting a moveable protection system according to any one 

of claims 16 to 26 to the building thereby to enclose at least part of the 

periphery of two or more levels of the building; 

b) installing formwork on the uppermost enclosed level;  
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c) completing a fixed external barrier substantially around the lowest 

enclosed level, wherein the barrier includes an externally facing facade;  

d) thereafter raising the moveable protection system by a height 

substantially corresponding to one level of the building; and 

e) repeating steps (b), (c) and (d) until step (b) has been completed for the 

predetermined number of levels. 

[0036] According to a fifth aspect of the invention, there is provided a construction 

planning method, including the steps of setting dates associated with: 

a) selecting sub-contractors, including: 

i. setting time periods for obtaining measurements, plans and 

specifications of deliverables; and 

ii. setting sub-contractor timetables for selecting and sourcing 

materials, fabrication, delivery and installation; 

b) starting and completing each cycle of construction; 

c) assignment of worker duties to coordinate with the sub-contractor 

timetables; 

d) sequencing construction steps to coordinate sub-contractor activities; 

and 

e) carrying out the method according to the second aspect of the invention.  

[0037] In a preferred embodiment, the dates are set in a project task schedule.  

Preferably the project task schedule includes substantially all tasks required for project 

completion.  Preferably, the tasks are grouped within the project task schedule into 

categories according to trade discipline.  In some embodiments, the categories may 

include but are not limited to main building works, architectural works, mechanical 

and/or electrical works and external works.  

[0038] Preferably, a core project team is established prior to creating the project task 

schedule.  Preferably, the core project team includes the roles of project engineer, 

project architect, mechanical engineer, electrical engineer and draughtsman.  

[0039] Preferably, selection of sub-contractors in step (a) includes award of sub-

contracts.  Preferably award of sub-contracts occurs within a predetermined period of 

time from a main building contract award date.  Preferably the predetermined period is 3 
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months.  Preferably the project task schedule is communicated to substantially all sub-

contractors.  

[0040] Preferably, terms of the awarded contracts include clauses stipulating strict 

adherence to the dates set in steps (a)(i) and (a)(ii).  Preferably the contract terms 

include penalties for failure to meet the set dates. 

[0041] Preferably the length of each stage of construction in step (b) corresponds to 

the cycle time for achieving completion of each level.  Preferably the cycle time is within 

the range of 8 to 15 days.  More preferably, the cycle time is 10 days.  

[0042] Preferably, materials are delivered in sets.  Preferably, each set includes all 

materials required for construction of one floor.  Preferably, the materials delivery dates 

are set in advance of each construction stage by at least the cycle time.  Preferably the 

materials are delivered with shielding to protect the materials from damage for the 

duration of construction. 

[0043] In some embodiments, the project task schedule includes a critical task 

schedule, including substantially all tasks requiring access to the building facade via the 

movable protection system.  Preferably completion of each stage of construction in step 

(b) includes completion of all critical tasks for the lowest enclosed level.  The critical 

tasks may include, but are not limited to, completion of: external doors and windows, 

balcony railings, air-ledge railings, plastering, external trellis, external electrical works, 

external plumbing works and aluminium formwork.   

[0044] Preferably the movable protection system is the only means of external 

access to the building facade for the duration of the project.  Advantageously, this 

substantially eliminates the need for staging or scaffolding, thereby reducing safety 

hazards.  

[0045] Preferably step (d) includes setting milestones for each construction step in 

the project task schedule.  Preferably each construction step is allocated to at least one 

worker or sub-contractor.  Preferably, the construction steps are sequenced according 

to an order of dependency of execution. 
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[0046] Preferably, the start of steps allocated to internal architectural, mechanical 

and electrical sub-contractors substantially coincide with commencement of structural 

works on the fourth level of the building. 

[0047] Preferably sample demonstrations are carried out substantially in advance of 

construction activities. 

[0048] According to a sixth aspect of the present invention there is provided a 

moveable protection system according to the third aspect of the invention for use in the 

method according to the first, second, fourth or fifth aspects of the invention. 

[0049] It will be appreciated by those skilled in the art that use of the level-by-level 

construction and planning method and moveable protection system advantageously 

results in improvements to safety, a cleaner working environment, reduced health 

hazards, increased efficiencies and faster completion of the building construction 

project. 

Brief Description of the Drawings 

[0050] A preferred embodiment of the invention will now be described, by way of 

example only, with reference to the accompanying drawing in which: 

[0051]  Figure 1 is a schematic representation of a multi-level building under 

construction according to the invention. 

Preferred Embodiment of the Invention 

[0052] Referring to Figure 1, a multi-level building having a pre-determined number 

of levels is under construction using a level-by-level construction method.  At the stage 

of construction illustrated, the building includes a first level 1, a second level 2, a third 

level 3, a fourth level 4, a fifth level 5 and a sixth level 6.  The first and second levels 

have been completed.  Construction activities are taking place on the third, fourth, fifth 

and sixth levels.   

[0053] As shown, a moveable protection system 7 has been mounted to the exterior 

of the building, thereby to enclose at least part of the periphery of the four levels 3, 4, 5, 

6 of the building on which construction is taking place. The protection system 7 includes 
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a connected plurality of perforated aluminium protective screens 8, and supporting 

surfaces 9 aligned with each level of the building for supporting the weight of two to 

three men 10 simultaneously. The protection system also includes an aperture for 

accommodating passage of a passenger lift.  

[0054] A materials delivery platform 11 can be inserted through the protection 

system 7 through an openable panel.  The platform may be connected to the protection 

system or, alternatively, to the building.  Construction materials 12 are delivered to the 

materials platform 11, via a crane on the building site or via another suitable method.  

One option may be to use a crane mounted on the building which has a moveable arm 

having sufficient length to reach all sides of the building.  This allows construction 

materials 12 to be lifted from the ground to the level currently being worked on from any 

side of the building.  

[0055] With the protection system is place to enclose levels three to six inclusive, 

formwork 13 is installed on the uppermost enclosed level, level six 6.  Simultaneously, a 

fixed external barrier forming an external wall system is installed around the lowest 

enclosed level, level three 3.  Dependent upon the construction method followed, this 

external wall system may include an infill wall, curtain wall, external façade or the like.  

It may also be in the form of a window frame 14, balcony railing 15, air-conditioning 

ledge and screens.  This external wall provides a sufficient safety barrier to allow work 

to continue on the level without the protection system 7 enclosing that level.   

[0056] Intermediate construction activities, such as housekeeping 16 in preparation 

for finishing activities and installing support props 17 are simultaneously carried out on 

levels four 4 and five 5, respectively.  

[0057] Once all activities requiring external access to the facade of the lowest 

enclosed level 3 are completed, the materials platform 11 may be withdrawn from the 

protection system 7 to facilitate raising of the protection system.  Where the material 

platform is connected to the protection system, it may not be necessary to detach the 

platform.  The moveable protection system 7 is raised by a height corresponding to one 

level of the building using an hydraulic system.  Level four 4 then becomes the lowest 

level.  A new uppermost level is defined on which construction of formwork can now 

begin.   
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[0058] The construction steps above are then repeated until formwork 13 has been 

installed for the pre-determined number of levels.  All levels are then brought to 

completion in order to finish construction of the building. 

[0059] The building construction is planned using a project task schedule.  An 

example project task schedule is shown in the table below, in which “W” refers to 

project week and “M” refers to project month.  
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CLAIMS 

1. A method of constructing a multi-level building having a predetermined 

number of levels, the method including the steps of: 

a) setting and monitoring time periods and work cycles for completion of 

construction and installation tasks on a level-by-level basis; 

b) selecting sub-contractors and, for each selected contractor, performing 

the following steps  to comply with the time periods and work cycles set 

in step (a): 

i. setting and monitoring time periods for obtaining measurements, 

plans and specifications of deliverables; and  

ii. setting and monitoring sub-contractor timetables for selecting and 

sourcing materials, fabrication, delivery and installation; 

iii. assignment of worker duties to coordinate with the sub-contractor 

timetables;  

c) installing formwork for a set of two or more levels of the building; 

d) releasably mounting a moveable protection system to the building, 

thereby to enclose at least part of the periphery of the set of two or more 

levels; 

e) completion of critical tasks of construction and installation in regard to 

the external façade of the lowest enclosed level of the set within the time 

period set in step (a); 

f) thereafter raising the moveable protection system by a height 

substantially corresponding to one level of the building to enclose the 

next level above the previous set of levels, thereby defining a new set of 

enclosed levels. 

g) installing formwork for the next enclosed level above the highest level of 

the lower set of levels;  

h) repeating steps (e), (f), and (g) until step (g) is completed for the 

predetermined number of levels; 

i) completing construction and installation tasks in regard to at least the 

external façade of the remaining enclosed levels. 
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2. A method according to claim 1 wherein the set of two or more levels in step 

(c) includes four levels. 

3. A method according to claim 1 or claim 2 wherein the movable protection 

system encloses the whole of the periphery of the building. 

4. A method according to any one of claims 1 to 3 wherein step (e) also includes 

the completion of all internal and external construction and installation tasks of the 

lowest enclosed level of the set within the time period set in step (a). 

5. A method of construction according to any one of claims 1 to 4 wherein step 

(e) includes one or more the sub-steps of completing:  

i. external doors and windows; 

ii.  balcony railings; 

iii.  air-ledge railings; 

iv.  external plastering; 

v.  external trellis; 

vi.  external electrical works; 

vii.  external plumbing works; and  

viii. aluminium formwork. 

6. A method according to any one of claims 1 to 5 wherein step (i) includes the 

completion of all internal and external construction and installation tasks of the 

remaining enclosed levels. 

7. A method of constructing a multi-level building having a predetermined 

number of levels, the method including the steps of:  

a) releasably mounting a moveable protection system to the building 

thereby to enclose at least part of the periphery of two or more levels of 

the building; 

b) installing formwork on the uppermost enclosed level;  
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c) completing a fixed external barrier substantially around the lowest 

enclosed level, wherein the barrier includes an externally facing facade;  

d) thereafter raising the moveable protection system by a height 

substantially corresponding to one level of the building; and 

e) repeating steps (b), (c) and (d) until step (b) has been completed for the 

predetermined number of levels. 

8. A method according to claim 7 including an additional step (a1) after step (a) 

of accessing a materials delivery system from an enclosed level of the building through 

the movable protection system. 

9. A method according to claim 8 wherein the materials delivery system is 

isolated from the protection system prior to step (c) to facilitate raising of the protection 

system.  

10. A method according to claim 8 wherein step (a1) includes connecting the 

materials delivery system to the moveable protection system.  

11. A method according to claim 10 wherein step (d) includes raising the 

moveable protection system with the materials delivery system connected thereto.  

12. A method according to any one of claims 8 to 11 wherein the materials 

delivery system is a materials platform. 

13. A method according to any one of claims 7 to 12 wherein step (d) utilises a 

hydraulic device for raising the moveable protection system.  

14. A method according to any one of claims 7 to 13, wherein step (a) includes 

enclosing three or more levels of the building, and wherein the method includes an 

additional step (c1) performed between steps (a) and (d), step (c1) including performing 

intermediate construction activities on the at least one middle level of the at least three 

levels.  

15. A method according to any one of claims 7 to 14, wherein the time required to 

installing formwork to completion of a level is within the range of 8 to 15 days.  
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16. A moveable protection system for use in constructing a multi-level building 

including: 

 means for releasably mounting the protection system to the building; 

 at least one protective screen for enclosing at least part of the periphery of 

two or more levels of the building;  

 means for raising the protection system with respect to the building.  

17. A moveable protection system according to claim 16 including at least one 

openable section for facilitating access to a materials delivery system from an enclosed 

level of the building. 

18. A moveable protection system according to claim 17 wherein the materials 

delivery system is insertable through the operable section.  

19. A moveable protection system according to claim 17 or claim 18 wherein the 

materials delivery system is connectable to the moveable protection system.  

20. A moveable protection system according to any one of claims 16 to 19 

wherein the operable section is a hinged screen.  

21. A moveable protection system according to any one of claims 16 to 20 

including a supporting surface for bearing the weight of at least one worker. 

22. A moveable protection system according to any one of claims 16 to 21 

wherein the means for raising the protection system is a hydraulic device.  

23. A moveable protection system according to any one of claims 16 to 22 

wherein the at least one protective screen is multi-perforate. 

24. A moveable protection system according to any one of claims 16 to 23 

including a plurality of screens connected together to form a safety barrier. 

25. A moveable protection system according to any one of claims 16 to 24 

including an aperture for accommodating a passenger lift. 
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26. A moveable protection system according to any one of claims 16 to 25 

including shoes for substantially closing a gap between the protective screen and the 

building. 

27. A moveable protection system according to claim 26 wherein the shoes are in 

the form of flip-down panels. 

28. A method of constructing a multi-level building having a pre-determined 

number of levels, the method including the steps of:  

a) releasably mounting a moveable protection system according to any one 

of claims 16 to 27 to the building thereby to enclose at least part of the 

periphery of two or more levels of the building; 

b) installing formwork on the uppermost enclosed level;  

c) completing a fixed external barrier substantially around the lowest 

enclosed level, wherein the barrier includes an externally facing facade;  

d) thereafter raising the moveable protection system by a height 

substantially corresponding to one level of the building; and 

e) repeating steps (b), (c) and (d) until step (b) has been completed for the 

predetermined number of levels. 

29. A construction planning method, including the steps of setting dates 

associated with: 

a) selecting sub-contractors including: 

i. setting time periods for obtaining measurements, plans and 

specifications of deliverables; and 

ii. setting sub-contractor timetables for selecting and sourcing 

materials, fabrication, delivery and installation; 

b) starting and completing each cycle of construction; 

c) assignment of worker duties to coordinate with the sub-contractor 

timetables; 

d) sequencing construction steps to coordinate sub-contractor activities; 

and 

e) carrying out the method according to any one of claims 1 to 15 or 28.  
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30. A moveable protection system according to any one of claims 16 to 27 for use 

in the method according to any one of claims 1 to 15 or 28 or 29.  

  


