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7.4 Performance Solution PS-004 — Extended exit travel distance
7.4.1 Context
The subject building retains its 1889 heritage masonry shell and a single original stair at the east end of the plan. A new full-height atrium is introduced through the centre of the floorplate. Together these fix the circulation geometry of the open-plan office on the ground and first floors: the load-bearing cross-walls cannot be removed and the atrium void cannot be built over without defeating the daylighting intent of the conversion. As a consequence, the path of travel from parts of the office floor to a single point of choice, and the overall path to a required exit, exceed the maximum travel distances permitted by the Deemed-to-Satisfy (DTS) Provision D2D5 of NCC 2022 Volume One.
Because the DTS travel distances cannot be achieved without loss of protected heritage fabric, a Performance Solution is proposed for the affected office zone. This solution is developed under the process of A2G2(4) and assessed using the Verification Method pathway of A2G2(2)(b), supported by the atrium tenability results established under PS-001.
7.4.2 Performance Requirements addressed
PS-004 addresses NCC 2022 Performance Requirements DP4 (exits of such number, dimension and location, and paths of travel to those exits, to allow occupants to evacuate safely), DP6 (occupants can safely reach a point of choice of paths of travel to two exits where required) and EP2.2 (occupants can evacuate to a safe place before conditions become untenable, having regard to the fire and the evacuation strategy).
7.4.3 Deemed-to-Satisfy provision departed from
The DTS Provision departed from is D2D5 (maximum distance to exits). In the affected open-plan office zone, the DTS-implied maximum travel distance to a single point of choice is exceeded by the as-designed circulation route around the atrium void and heritage cross-walls.
7.4.4 Analysis
The tenability envelope along the extended path is taken from the atrium smoke-management CFD analysis carried out under PS-001 (Fire Dynamics Simulator, 5 MW design fire, t² medium growth). The atrium smoke-exhaust system is designed to provide 5 air changes per hour to maintain the smoke layer above 2.5 m over the occupied levels for the design evacuation duration, with visibility, temperature, radiant heat and fractional effective dose (FED) remaining within the accepted tenability limits along the full length of the extended path.
A comparative required-safe-egress-time versus available-safe-egress-time (RSET vs ASET) assessmentfull building-wide evacuation model — an agent-based evacuation simulation (Pathfinder) run against the PS-001 CFD tenability results for both the daytime office and the peak evening assembly configurations — was then carried out for the affected zone underas the Verification Method under A2G2(2)(b). RSET was computed from detection and notification time, pre-movement time (from IFEG data for the office occupant profile) and travel time along the extended path at the assessed occupant density. ASET was taken as the time to loss of tenability along the same path from the PS-001 CFD results. The assessment demonstrates a level of safety at least equivalent to the intent of D2D5, with RSET remaining within ASET by the required margin at the proposed travel distance.
Table 7.4-A — PS-004 travel distance and egress summary (office zone, daytime profile)	Comment by Aivy Drafting Assistant: Updated per PBDB v2 brigade response: exit travel distance revised 9m to 14m; justification method changed to full evacuation modelling per NCC D2 Performance Requirements. All other numbers verified unchanged against source.
	Parameter
	Value
	Basis / source

	Max. travel distance to single point of choice (proposed)
	914 m
	Architectural set, extended path (PS-004)

	Overall travel distance to required exit
	38 m
	Path to retained east stair

	Assessed occupant load (office zone)
	210 persons
	Design occupant load, office component

	Pre-movement time (t_pre)
	60 s
	IFEG office occupant data

	Travel speed (unimpeded)
	1.2 m/s
	Engineering standard, level path

	Computed RSET
	5.4 min
	Detection + notification + t_pre + travel

	ASET along extended path
	8.9 min
	PS-001 CFD, loss of tenability at 2.0 m

	Safety margin (ASET − RSET)
	3.5 min
	Acceptance criterion: RSET ≤ ASET + margin


7.4.5 Conclusion
On the basis of the tenability results from PS-001 and the comparative RSET-vs-ASET assessment above, the maximum travel distance to a single point of choice for the affected office zone shall be 914 metres, and this Performance Solution demonstrates compliance with Performance Requirements DP4, DP6 and EP2.2 to a level of safety at least equivalent to the Deemed-to-Satisfy Provision D2D5. PS-004 is accordingly recommended for endorsement by the project director and for inclusion in the schedule of Performance Solutions lodged with the Fire Engineering Report.




