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Application of augmented reality with building information modeling for as-built

verification: A new project handover process proposal

gnau mzne’ was difu duauns’

Yutthana Korking'” and Sapan Panjan’

unAnea
% a. o

dunaunisdenavlasanisieafriaduianssud A TfeIN1TNN19AIAALANNNAD AARBITZUINULLANABIAANATLIAN TN

nsriaaineass widngpainssuneafvingazihuuuaiaesaisaumaAeinng (BIM) unldatnaunsuane usinismsaseuludunisds

o

naufipsianinisufeuifisuuunriheenenianesuazpudastyeeduUiiRnudundn Tnediananszusunisiysannienas

P '
o o

paraaaulugmsdou 1:1 fuanmwihaudiiunssusunisdeneustaiussuy 9RdelildngUsrasdiieiiauenszuaunsgs
wavlasenisneaiegtuuulva Taneysannismatulagannuiduadaada (AR) My BIM ileaiiuanyunisnimaae uuLLanaes BIM
Tiaanpdesiuanmnisneafnass dwiuniswizanatunianlunisdeneulasanisluszdu LOD 500 Tinsevisioavidadl]iRse
P A ° a ' o = Ao a - a
1’n28981A79 waziauaReulanisinllldluiiungaaiunssunaainedne nsdneddnerozidunisfigaiuuodn (proof-of-
concept) $aNLNITULAUANTZUAUNNS (process proposal) TaaldaiarsnsdlAnwagszudnanisieasie Waunuuua1ae BIM
Tumansiuag Autodesk Revit Tuszaitl LOD 400 1wl uilaailulng IFC uazuansuasuuaiwaiadu Gamma AR uuginsalindoud
naaaulugARIIadaU 48 4A ATELAGHINUANNTAENITNUAZINUITULEII AL HAN19ANE 1TUN199UUNIEIAIN TN WL
AHARIALARBUITNINULLANARIUAZANINGSY 5 anwnuzuan Tiun asdtsznauitmnglunuudiassusladuaninase suwmia
Ansclings aedilsznauigninde AnuAaIAAREUELIITBITELILYE WATIUIAZLSTIANNAINRANTUITATY AINqARsIadeL 48
qn WuAMNABAAFDY 32 an Anufatar 66.70 uazwUANARIAAALY 16 qn Anuiasay 33.30 lnassnnTnulieafigaie
asflsznauntsnglunuusiasuslidiluaninass (5 am feaaz 31.25) uuiuguresdeAuny 1uddaiaue 4 Unumees AR
Iiun iisasilansaageusendnaneaiin nalnduduanunianlunisdansy LOD 500 wzasileatiuayunisLdnisdnnise1nns uay
nalnfautfUnuUSIIaaIAINANINaFS (model reconciliation) NstNnseLaun1silldatneatiudasandatanly 3 Usznas Aa
4 s e 4w oaw 4y oo YN A o A 4 d o
ReuluGedoyyr Seuludinsieduld usrReula@wuszanns uanis@nendiiiuin AR lildwesilaimaunuannuidiaagey

4 1l o Qs v :// a a a ] :ﬁl A AﬁP a v
resuyse i dAnan wluntsatuayulinismaaeuludun1sdane LN UsLANENINUATANNUNTE N NINTU WA AUETNNNT 1
BIM iluszuuienansuuuiidam (living documentation)

ANENATY: AMNLTUATILETH, LWLILANADIaNsaunARIAIg, N9denatlasenig, LOD 500, N9LEMSAANITANANT

a o =

" pnzwaluladiuaznisdnnisgaanunssy sunangndamaluladinszaasindmszunsivile Angnlsaugs enaiies
Aaudntlananys 25230

' Faculty of Industrial Technology and Management, King Mongkut's University of Technology North Bangkok, Prachinburi
Campus, Mueang Prachin Buri, Prachin Buri 25230, Thailand

' Corresponding author. E-mail: yutthana.k@fitm.kmutnb.ac.th

Received: April 23, 2026; Revised: June 8, 2026; Accepted: July 8, 2026



RMUTSB Acad. J. (2026), 14(2): 271767 2 of 14

Abstract

Project handover is a critical activity in construction that requires verification of consistency between digital models and
actual construction. Although Building Information Modeling (BIM) is widely adopted in the Thai construction industry, handover
verification still relies primarily on screen-based comparison and practitioner expertise, lacking a systematic process that
integrates 1:1 on-site verification into the handover workflow. This research proposes a new project handover process integrating
Augmented Reality (AR) with BIM to support verification of BIM models against actual construction in preparation for LOD 500
handover, analyzes its practical implications for building owners, and suggests implementation conditions for the Thai
construction industry. Conducted as a Proof-of-Concept and Process Proposal on a case study building under construction, BIM
models were developed in Autodesk Revit at LOD 400 and above, converted to IFC, and displayed through the Gamma AR
application on mobile devices. Testing was conducted at 48 inspection points covering architectural and sanitary works. The
qualitative findings revealed five main deviation types: elements shown in the model but absent on site, position mismatches,
hidden elements, pipe alignment deviations, and discrepancies in size and shape compared with actual products. Of the 48
inspection points, 32 (66.70%) were found consistent with the model and 16 (33.30%) exhibited deviations, with missing elements
being the most prevalent issue (5 points, 31.25%). Based on these findings, the research proposes four roles for AR: a stage-
based verification tool during construction, a mechanism for confirming readiness for LOD 500 handover, a support tool for facility
management, and a model reconciliation mechanism. Sustainable implementation requires three structural conditions: contractual
commitment, enforcement throughout construction, and dedicated budget allocation. The findings suggest that AR does not
replace human expertise but has the potential to enhance the efficiency and reliability of handover verification and to support the
use of BIM as a living documentation system usable throughout a building's lifecycle.

Keywords: augmented reality, building information modeling, project handover, LOD 500, facility management
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Figure 1 BIM models of the case study building: architectural model (left) and sanitary system model (right).
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Figure 2 On-site AR inspection workflow using a tablet device with the Gamma AR application: loading the
selected BIM model, aligning coordinates with the actual space (left), and capturing paired images

of the AR overlay and actual installation for verification (right).
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Table 1 Inspection checklist items applied at each inspection point by work category.

work category inspection checklist items

architectural existence, position/alignment, size/shape

sanitary existence/position, pipe alignment/slope, hidden elements
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Table 2 Frequency of deviation types identified across the 48 inspection points.

no. type of deviation points %

1 element in model, absent on site 5 31.25
2 position mismatch 3 18.75
3 hidden element 2 12.50
4 pipe alignment deviation 2 12.50
5 size & shape discrepancy 4 25.00

N
»

total deviations 100.00
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Figure 3 Examples of deviations detected through AR: water dispenser shown in AR but absent on actual site

(a); toilet paper holder position mismatch between AR and actual installation (b).
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TIUAAINIIAIIAAI LG TUT MY AR FanAuuLLAaesidamsAiwidsaasvialin deluanineiansildeu

wdnazgnindalaeiuuarliannsaneiivlisaanilan

Figure 4 AR visualization of sanitary fixtures revealing underfloor piping: toilet (a) and washbasin (b). This

view shows the pipes buried beneath the floor, which are essential references for future maintenance.
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Figure 5 AR overlay of the sanitary piping system showing alignment issues between the BIM model and

actual installation, particularly in pipe slope, hanger positions, and support fixtures.
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