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A Foundational Study on the Spatial Planning of a Mobile Treatment

Module for Initial Field Response
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Abstract

Purpose: To operationalize a field-deployable Mobile Treatment Module (MTM) using modular architecture by:

(i) defining a field-appropriate service level (resuscitation, stabilization, damage-control); (ii) deriving an

interlocking medical-program bundle; and (i) fixing a single-trailer volumetric envelope for rapid deployment.
Methods: We cross-walked domestic regulations with international facility/clinical standards, analyzed plans

from 33 regional EDs to map programmatic adjacencies around treatment rooms, ran expert
surveys/consultations in EM and surgery to bound feasible field functions, and completed a literature review
to compile the MTM emergency medical-program set. Results: The MTM comprises entry/triage, treatment
bays, a co-located nursing node, clean/dirty utility & waste (WASH/IPC), equipment alcoves &
pharmacy/supply, point-of-care diagnostics (POCUS, mobile X-Ray), and a self-sufficiency utility plant. Synthesis
of ED analytics and guidance led to a two-zone typology—Treatment Zone and Support Zone—with their

subordinate programs enumerated for a single-haul envelope. Implications: The scheme enables on-scene

triage-treatment-observation in a compact, treatment-centric medical-unit, reducing avoidable transfers and

supporting early stabilization. It provides a siting and layout baseline that aligns logistics, utilities, and infection
control with modular architecture, informing next-phase dimensioning and architectural planning for

early-response facilities.

FHO: o|5Y 2A=AlE, MAIZE, 2Z&2] A5, T WS, SUAE
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[H 5/0l= =2 293 % XHe| 7|&1 4HE w7122 &2
5to] Ee2|shadct

=7t 2 FHZ|FUME 85222 SEU O|Fd 224
Aof Aol Che 2t X|EoM elgdstin UCH MAZHZ|F
(WHO)Q| 7IZelz 8l %[ 7|&7|E A
Teams: Minimum Technical Standards and Recommendations,
2021), & & 2R El(EMT, Emergency Medical Team)2| At
2 2Y(self-sufficiency)2 F JXIC2 HAISHH 0|5 QI8 &
AX|¢l-2F(Operational support and logistics), =XHel-2/d
(Water, Sanitation and Hygiene, WASH), Z¢ 20| E&(Infection
Prevention and Control, IPC), 2|ZH|7|2 &2|(health-care
waste management), 3-8 22 (utilities and supply) 52
2 adg FHRISH ALt o S0, REXA-SFAME=
(85.4) AT HYX| T SXREH|Q| AFH mh7| Yt A T2 K|
A, FH {R2EQt 252 71ES HAISL(WHO, 2021,
pp.59-60), WASH & (Chapter 8)0AM & 28 &, @I A
2|, & P 42|72 5 HYZEE XEE et A|E-2FE 7|
F2 MAIBIEHWHO, 2021, p.102). 0|23t 552 CtH7|7H0]
2t 2[f X2 20| 7|30t St Ol /YAl o ZA|HE9|
229 7Igez Y HE 7HSSHEHWHO, 2021).
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25 A% 3 0|5y zAE o J|F 3 ofd

274
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710|E21912022) ;2 SEEED)0| 27 l= 24 (Observation),
M (Anteroom/0f0f2}), Zgre| 718 & #y HAQLE
HMAIFGI, 2022).

0]= A& Q15 (Department of Veterans Affairs, VA)Q| &7t
AZ7|IE PG-18-9(EEF B, Ch. 256)= E2[OIX|AYEE &
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O}X-Ray-CT & B4 7|52 355 LH/21F HiX|, prE EHo| L &
bl 2TE HZH/QH FERIE|(Utlity)Q] TS pp.21-33 SOIA
THHOZ 78 (Department of Veterans Affairs, 2022, Ch.256).
0| 822l&%tz|(American College of Emergency Physicians,
ACEP)?| "3E-iEZST X (2016),2 POCUS(RE Z3l)
o| MZEu &g HRAE HELI0 Al&st HX| 2HS 2ot
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QAEBAO} HAAAE J10| =22l (Australasian Health Facility
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Mg 7tsde ol M& Y 353 Tl dRA 2
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BAL A2 (Short Stay)-Ztgeta| Tel-X|AHEZ/2Y,
HHEH o4H FH 52 7sYIS FHE2E HAITR
— 42, 2015/2023, pp.52-61).

AHH(Building and Construction Authority, BCA)2| PPVC
(Prefabricated Prefinished Volumetric Construction) H*i2
MR BE0| EHHE MA-HY 4XE Myt

PPVC Acceptance Framework® Hs-&%F 7|82 298%
(BCA, 2024).

A2 7LE 4 MH|A(National Health Service, NHS)2| 2749]
ZA|A 7H0| E2}9l(Health Building Note, HBN) 15-01(S &5
A X2 385 2AQ xEe A% X BIKrapid
diagnosis and assessment)0f £1 US.

HBN 15-012 {leh TITHYH| 28, Zgatal-4d2]-d4(o0]of
2h), 2= e Y(resilience) &E-E Executive Summary pp.v-violl
A3 | HAISICHNHS England, 2013).
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Mz 17071 282 X3 24 672879 52 A& +
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Evacuation, MEDEVAC) BXl, &4I-X|2|EA|(Command and
Control, C2), °|F2Z(Medical logistics) X 2|2 Q12X+l Hf
K| Y%l2 -8t UCE Role 12 T S2H K|t Y3l
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