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Residential Live Load Modeling Based
on Panoramic VR Viewing and Network
Big Data
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Abstract: Reliable live load value is the prerequisite for
reliability design of civil engineering buildings, and the
collection of live load samples is the key data foundation
for load modeling. Aiming at the problems of difficulty in
entering households, weighing, low efficiency, and small
samples that exist in the traditional research methods of

sample collection and weighing in households, and based
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on the research thinking of big data, a new research
method of residential persistent live load based on
panoramic VR (virtual reality) house viewing system is
proposed. Through the VR system of open network
platform, multi-source heterogeneous data such as
pictures and videos, combined with Internet resources,
comprehensive network crawler, and other means, live
load investigation is realized by non-weighing method,
and practical research is conducted by taking residential
buildings as examples. The characteristic value of
residential live load was obtained by statistical analysis
and load combination of 4 676 rooms in 9 cities (with a
total area of nearly 75 000 square meters). The results
show that the standard deviation of sustained live loads
significantly increases at any given time, the time of live
load variations is different among different cities, which,
overall, presents a decreasing trend. The combination of
VR system and internet big data can achieve efficient and
convenient residential live load surveys, forming a new

research method for live loads.

Keywords: live load; VR(virtual reality) system; big

data; load code; structural engineering
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Fig.1 Diagram of stationary binomial stochastic

process model

SRy L P M R A TE RN AR Sh R R] 7o I A 905
R T RFR I [R) A, T R AT B P s ) iy 28801 8 A
A PRIME , DR 03 4 2 A5 380 A9 — R e R B 1 7
Taf 2RAE A i B B K Ar 2k, IR 5 R ARG 17 38
AR AR AR A T

TEEULH , E AMITE A & dw FIARA 7
SUN oy =R o BY /NS RUN E BUX R/ R wlll i N R e
TG o7 28 P T A8 S (U 2 1 3 iR ), Herp ey 20
{BUFNAZ 2y B[R] 0 M At 75 238 ) R R ]
B

WA

‘ mzﬁr R
Tl f Wi

RS T :

et — st fi ]
B2 FHAMEEHIRES R E E R

Fig. 2 Load amplitude and time interval

of sustained load
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Fig. 3 Load amplitude and time interval

of extraordinary load
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Fig. 4 Screenshot of online “VR viewing”
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Fig. 5 Typical samples of overall crowding in different rooms
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Fig. 6 Screenshot of “VR viewing” of Room 1
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Fig. 7 Screenshot of “VR viewing” of Room 2
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Tab.1 Results of item statistics of Room 1

LYRRYS B K AT/ kg ST kg
AR 1 52 52
IR AR 1 17 17
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Tab. 2 Results of item statistics of Room 2

LYY B Ko AR /kg TR kg
1FRVY % 1 120 120
L 1 24 24
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Tab. 3 Statistics of traditional survey results of

residential load variation interval
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Tab.4 Results of K-S test for sustained live load

values
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Fig. 8 Histogram and probability density function of sustained live load
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Tab.5 Survey results of residential load variation

time
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Fig. 9 Histogram and cumulative frequency function of load variation interval time
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Tab. 6 Residential live load calculation and comparison results with codes
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fr BT 566 0.504 0 0.1620 10.0 1.5000 2.000 0
iy 630 0.508 5 0.2752 10.5 1.5725 2.1957 9.78
bz 513 0.439 4 0.2335 10.9 1.464 2 2.0379 1.90
T 508 0.426 5 0.2382 8.9 1.4578 2.0369 1.85
HIX 507 0.447 2 0.2242 6.1 1.5190 2.0823 4.11
AR 220 506 0.4224 0.2715 7.6 1.5484 2.1670 8.35
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T FH 503 0.3738 0.2452 5.3 1.5169 2.1041 5.21
HE 500 0.4101 0.2267 6.7 1.4706 2.036 6 1.83
2 4676 0.4320 0.247 1 7.7 1.507 6 2.097 0 4.85
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