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Introduction to the seismic structural health monitoring network for urban
high-rise buildings in Wuhan, China (Han-Net)

Fan Tao (Hiroshima University)

EFGIFTIX, 7 u— VLR HEE ) 2 7 PR 2 T —~ & L CWET, SETPEICK T 2EEREEEm o= 1) 7L
GSINTEAN, BAR L DEGHEEDREIZONT, JRRRFD Fan HFFERICHENZIZE £ LI,

I am from Wuhan, Hubei Province, China, and currently work on strong motion observation technology research and engineering
applications at the Hubei Earthquake Agency. I am honored to be a visiting scholar in Professor Miura's research group at Hiroshima
University in 2025.

Wuhan, the central city of Central China, boasts the third-largest number of super high-rise buildings in the country. To mitigate
the impact of large distant earthquakes on these super high-rise buildings and to facilitate the rapid assessment of their structural
status under seismic action, the seismic structural health monitoring network for urban high-rise buildings in Wuhan (Han-Net) has

been established since 2017, driven by local regulations. Han-Net is currently the largest network of its kind in China.

Han-Net System Overview
The Han-Net data center is hosted at the Hubei Earthquake Administration. The network currently comprises 156 instrumented
buildings and a total of 526 monitoring points. Its geographical distribution is illustrated in Figure 1, with the majority of projects

concentrated along the main axis of the Yangtze River in Wuhan.
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Fig. 1 Geographic distribution of instrumented buildings of Han-Net.

The characteristics of the instrumented buildings in Han-Net are summarized below and detailed in Figure 2. 99 buildings (63%)
are located on soft soil (Class III as per the Chinese Seis mic Code), while the remaining 57 buildings (37%) are situated on stiff soil
(Class II). 136 instrumented buildings (87%) are residential reinforced concrete (RC) shear wall structures. Their heights range from
160 m to 199 m. The other 20 buildings are commercial skyscrapers, ranging from 166 m to 330 m tall, utilizing RC frame-core wall

structural systems.
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Fig. 2 Distributions of (a) building heights, (b) occupancies, and (c) structural systems.

The system has recorded several typical seismic events and provided timely assessments regarding their impact. For instance,
during the Ms 7.3 Hualien Earthquake in Taiwan on April 3, 2024, the Xiangyang Building within the Han-Net network successfully

recorded the event (as shown in Figure 3). A rapid assessment was immediately issued, concluding the building was in a Normal Use
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Fig. 3 Layout of Monitoring Sensors and Distribution of Inter-story Drift Ratio for Xiangyang Building during the
Hualien Earthquake
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The primary monitoring instrument utilized by the Han-Net seismic network is an integrated REMOS-VOLCAS seismographs,
developed by Wuhan Institute of Seismologic Instruments Co., Ltd. This unit presents significant advantages over conventional
mechanical force-balance strong-motion instruments, notably in terms of cost-effectiveness (1/4 ENTA2 price), ease of installation,
and maintenance-free operation. The core technical specifications include a triaxial Micro-Electro-Mechanical System (MEMS)
force-balance capacitive accelerometer and a 3-channel data acquisition system. Key performance parameters are as follows: an
acceleration measurement range of =2g, a frequency response spanning 0.1 to 80 Hz, and a dynamic range of 113 dB for the
integrated instrument. The data acquisition system features 24-bit resolution and a 200 samples per second (sps) data sampling rate.
Furthermore, the unit boasts a timing accuracy superior to 0.2 ms and incorporates an internal Uninterruptible Power Supply (UPS)

providing a 24-hour backup capacity.
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Research on Dynamic Characteristics of Super High-Rise Structures

The dynamic characteristics of a building structure are an inherent property of the structure and are crucial for seismic design. By
analyzing the structural response monitoring data recorded by the Wuhan super high-rise building array, we can identify the dynamic
characteristics of the structures, primarily including the first-mode natural period and the damping ratio.

Taking the most numerous RC shear wall structure in Wuhan (Wuhan Jiangshanjing Building No. 10, a 160 m high RC shear wall
structure) as an example:

+ Using the actual measured data from the Hualien earthquake, both the time-domain Cov-SSI (Covariance driven stochastic
subspace system identification) method and the frequency-domain peak-picking method yielded the first-mode natural periods
in the two horizontal directions as 3.46 s and 2.85 s, respectively.

* The corresponding damping ratio values were identified as 1.2% and 1.6%.

* In contrast, the first-mode periods adopted in the original design were 4.36 s and 4.12 s. The relative error for the Y-direction
period is up to 40%.

* Regarding the damping ratio, the design uniformly adopted a value of 5%.

This analysis suggests that the first-mode periods adopted in Chinese design practice are generally overestimated, which may
lead to unsafe structural design. Although the damping ratio is influenced by the vibration amplitude and generally increases with
amplitude within a certain range, current Chinese codes do not account for the effect of increasing building height on the damping
ratio, posing another potential safety concern for structural design.

I plan to analyze the existing data from the Han-Net array to statistically obtain the measured first-mode natural periods and

damping ratios of the structures, providing a valuable reference for current seismic design practices in China.

Research on Time Synchronization Issues in Measured Data from Super High-Rise Buildings

During the initial construction of the Han-Net array, many stations lacked wired network access and relied on wireless data
transmission. Wireless networks suffer from unstable signals, which can lead to significant time discrepancies between different
measurement points.

Such time synchronization issues are prevalent in Han-Net, making the time correction of data collected without strict
synchronization protocols critically important. This issue directly impacts the accuracy of calculating key engineering demand
parameters, such as the Peak Inter-story Drift Ratio (PIDR).

My research focuses on analyzing various methods for time synchronization, including cross-correlation, deconvolution, cross
spectral density phase angles method, to compare their synchronization effectiveness and analyze their influence on the subsequent
PIDR calculation.

Japan is a leader in earthquake research and has experienced more seismic activity than China. There is much to learn from
Japanese advancements in structural health monitoring and rapid assessment methodologies, such as q-NAVI by Kobori Research
Complex Inc. and e-Daps by Mori Building Co., Ltd. During my cultural exchange in Japan, I look forward to engaging in technical
discussions with Japanese researchers, learning new technologies, and striving to improve and apply them in Chinese projects.

I am grateful to the Japan Association for Earthquake Engineering for providing me the opportunity to share my work with the
esteemed members. I hope this article sparks further discussions on the seismic resilience of structures and creates new research
collaborations.

References

[1] Fan, T., Qu, Z., Yang, J., Qin, J., Xu, X. F., Chen, Y. X., & Yuan, Q. (2025). Recorded Responses of Four Tall Buildings in South
China to the M7. 9 Myanmar Earthquake on March 28, 2025. Earthquake Research Advances, 100395. https://doi.org/10.1016/
j-eqrea.2025.100395

[2] Fan, T., Qu, Z., Yang, J., Liu, X.H., Guo, X. W. (2025). Monitored responses of a high-rise residential building of RC shear wall
structure to distance earthquakes. J. Build. Struct., Vol. 46 (1), pp. 111-123. (In Chinese) DOI: 10.14006/].jzjgxb.2023.0862

[3] https://mp.weixin.qq.com/s/-RxkqoX3ZW50uCsy3HCXkA

[4] https://mp.weixin.qq.com/s/cwlOHINc wpY 1624mKdyfw

30



JAEE NEWSLETTER, December 2025 Vol.15, Number 3

Y SEEa—

TvyR—y WMETFZHS5 7’:5@% % 5#\:.!!) F \

\

£ FHZE (BRAZ 12— 3 vEER
BRIIFSITVAIFA c BERSICADL LA (2025 F) —21—7)VAR)

BRI DNEDIST+HBAXACAICIERSR  BRIE | 48A K (2025 F 9 A)
iRe LU OM7ERD 2D TIETHT) O

FHE D — i

FEHTH LS~~~ D& DR BATEERIIEER T RITE L BRlEh TRY . 45
DFRAERETT A — DAL THNET, RREHI DD OB T-IADMESFL L, ZDTDHD
PISHE T EE R TH IO DT, AR A WERNAE I I E Clid b
ol EEZXET, AET 0-3 51T E /NS RI T S AR B Ot AN TR E A
AA—VTEDLZ LA HMICTR U CREHESITOET, HEL THERO Lo LRI
LC, HIEBDIDM: & BRI 2 00 D O U R E B TIRA TWET, NN LEESFDLT20
DFIk & MBI A, BEIEEFT D D R — RTINS A b — U —OHIEE R < FKELS LT
BY . FiAHGOHRCHEZ AR L DEL T OMATERD H Z LN TEET, BRICbEA

72 B CIEDERNMERT, FIERH & 5 G CONIK DT DITHERRA MGG E LT serons)

Picture book to learn disaster prevention for parents and children‘Sneezing of Mr.Earth®

%%m%@%ﬁﬁ Lo

(SR HAUACASHIRE  BEAEARTON K
OB

BPIEITVREA

BEAE SAUCOVET, BB NEUHT) IThRliaAR Ty,

xxxxxxxxx

https://bosaimama.base.shop/items/10216701

SEYDFECHE2EELLES - INN\DEHDERI A X115

BREEE JOXATA7 -NTUvIVJ(2023F1H)
NEEWS L ZDHEMDARBICED S —SHAH T T2dHIC

AL, BROFMFE TH 2 EFEERD OSOFR] O72d0m#E 115 Mo 4 AT E LDl
DOTT, WSV L XDFFNBEEICEDD ] Zartr N LT, HEOMEERHA, Firh & 55E
FEDf 2 ORERME T, HOWOHGHARE LT —~ &> TWET, £ LT RE T LUFESIN
fFFBNTWET, 74 X% fiE<) 2L THADMABIT THNEET, APETIZ 0D 1iet-E TOR
FEREE CTZ AT — U T, TAIVENDRA & "R AR—=SITWET, BELa T LS b d<
LR TP GNET, T2 0 ThiuL, mEd B & LTUI0mTd, (. EH)
FIFH T B COLRAGRI TR UIMATE Z L DZ L DF 2 & 52 TOET, R, MmO I3 ERFO 3
B & U GEABE CETETHEEN SN TEY . 2O L9725 7 4 HEOAMOMAERE S ET, Bl
TBESGHEA & O T CEIEARIROBASET ), fEFE T3 B0 £97, B i, 1B CTHOEb e
L0, = RANRBESIC RN D B 5 TR TOHIT—HEIHA TV E o — T,

https://www.amazon.co.jp/-/en/dp/4295407860

BEDHE K

_é_g-:_u,m_:ﬁ-ﬂﬂ‘ LR2S IRETY
gﬁi?ﬁ WRIA Xoirnge

C BifEF— 2

MEEARIRIOL(!

AFAFERAOARAZT LY

frsed O
Al MO ERENAREZHS!

31




JAEE NEWSLETTER, December 2025 Vol.15, Number 3

C L,/ud)lsjud)zib’\’J < % < @EJ:E% CLA
WRERE 757 FHhk (202556 F)
WIS E SRR 2 D@ R YT E

AT, R LGS & B & T A FEFIC S KHEBEO I ESZ BB A h—U — 2 LA LT
FLip—tL roTnEd, T—~ LT HO0VE LEFHERIT, X2 170 Fa10HK 746 H 15 H (18544E7
9 H) IC=EHEREIILHAERE 325 M7 OB THHEE T, T - BEE (W)W SEED) X, Yke4g
ANFWETEDL LCWE Lz, AEO 2 HREIORTESRAE LRI #RE &8, & L HOHERITIR 2 72 TISKIER)
EREBEEITO, NERCEEZ RO OFROH 2575 Z LN TEE L, B4 bEDLARNIEEDO RO
DR SZYDTEETEET, AEEHD R EBHEEHEAEE /IR 188> TURFOHRORE DS
HHIToTEY, BEA~OEBFE D Z e TEE T, AFHIIDDOETSANIL AL, BRI~
FRBHELDDNE L 22> TOET, TROVFWNIAT TARENRSERE T2 [RED S BARLZFRAET - %
NS (%) HOFETREO LET,

https://www.amazon.co.jp/dp/BOFCFD12BD

BEOHE

3

CLADBINEHL<ZL
~REEFCLA~

FHLHLBROSHLER2DS

GORE B#E (§)aomino

e

X5 5 BELEHHET - FACEIIHS
BHEEE PRI (2014511 8)
(KK oz TA) OJTnEmZO N BINnS

FHE D

AREL, ELFH TH DERENE SRR, H, Bk, mill, BEOH W DR, KEICHH L, 205
W RE Y ZI2F LD TRY | KENFERORIIE LTI ONWTEH ) DT Lo, BREER 2 78m
TR L TWET, AENHZL K OKENEERIFOLS ROFROBER/R L AAD L) (8% 5
ZJELEAESTEI2Z D0 E77, [ULADHIDRRL Z < ] O EBFFEIEECOWTHIEEL TWET,
PR EROEMF ORI | 1707 FEFIKHIROBROMER 2 D 1753 Lic THFREE Tk 13406
IR LTIRY, BEHEKD ) 7 0 72 a oNitb LX) TAZ A D70 15 ITHS L LTz
ia‘ PR OIRARD £z, 1946 FEOIFIRREHIR 2 18R CESHU - — A TH 2D EEWET, SibiRic

BRSNS E DR b ESATA F9, AL TR & T x5l Loob TA) b
wrkb WETHEREIEORS T & LTHAFRICHFA 7T, AFEHZ - REOHRIZZZE TA] OED
NHBND D EIFTEET, HHWHIR —fik - FMERTOTREO TE £,

https://www.chuko.co.jp/shinsho/2014/11/102295.html

—M B

KIEhs
HA & i e 53

TS5BS

g g: i L
)
D
H 3
2%z 3184
Mgy §
1 U E R
‘[ial‘ 5 é | x Sanom

32




JAEE NEWSLETTER, December 2025 Vol.15, Number 3

_—

ARMETER - FRAR2025 (HiE) BEOBIERS

FERKRNTOWNT

AAHEE THAT, MERRKS ) ZEE B L, NIRREZ FRE LTPRRES 1T, D2l I-5hE & G, ¥
OIFEHLE K >TRY £9, £z, BFELEOHFOHMEROLE LT METYHIN 7 =7 ZRRBIgE L TR £,
AR, BT VRV AL LT LE T

FfEERS

AEPEDFRAERIT, FULEA - FRRRFATREREOHEED & & | W TITA FIRSEEICRBV T 20254 12 H 9 B D 10
HOESHNC TR - LE LT, HIBTHEN 7 =728, 400 442 5 50SMENE Lz, EB bo—B & L TAERI
TR ERSEE - A BIFESILE LT,

KREFIATIEL, EEHIEE 172200 Ha Dong-Ho 23 EAT L 0 TEREI D MR & M R OBk ) & L= e A THEX £ L=,
FEIGHIE O, HURHERE), 28 TR-BREOSHEEY), -+l e &, AARRUE 7572 6 TIIDER v v 2= AT,
HFR LR ANATOITCOE LT, English Session #245Gx%1 T, MFFEETHOERSERS, FhEa0%L 2o TnE LT,

SYOIRREFIR LT HI 7 = 72O T7h5h L, FHARMEIT, ke O 7= 84 - — e RICRET 52 < O TH
NCWE LTz, 7V FRIHTIE, THEX EBORFER — B T T “bl- LOER” ) ([ZTRENDLSIMFEA~ORZE - il
DIENRHY . Fx VTV a B EEMES L > T0E Lz, BEE T, SNEBOASTHEGD E L=,

RO 5 T L
o ao E
HEDB Y 51
[y

BHERAR (M8 OEFFEES LPER-HaBEMETFR SR BHISR. BN 7 7. 5V FEIF—DKF

FERRENT, IHFEHEFBIOEM L L RROEFE L 72> TOET, FRUUICAFEEDO T 1 7T 2atglil L £, 5% ZSMEket
ENDFHHITBBITHOTEIZE N,

HAHIE T2 « Rex— 2025 A7 'm0 777 4
https://www.jace.gr.jp/jp/annual2025/

33



JAEE NEWSLETTER, December 2025 Vol.15, Number 3

BAMETZROTES

Z DEEFHRDITES

OF 17 BIRAMETZ Y VRI U L
(17JEES)
T BFRMETFER
HEF: 2026 FF11 A 26 H (K) ~28H (1)
PR L BEARR— IV (REANT)
54l : https://pub.confit.atlas.jp/ja/event/jees2026

AARETFINLE - RIE - HETB1TFF

O The 6th International Workshop on
Seismic Performance of Non-Structual
Elements(SPONSE) (i%#E)

I RFERFEREZTL IV IV AREE 2 —
HEF:20264£3 8118 (k) ~138 (&)

B RERERFETINITEF v+ R

5¥4l - https://www.sponse2026.com/

O 10th International Symposium on
Reliability Engineering and Risk
Management (ISRERM2026)

10 BEEMTIRE ) R BRICET S

Effzz (&E)

F & : International Association on Reliability
Engineering and Risk Management,
ISRERM2026 :BEEZER

HEF:2026F6 5280 (H) ~7A18 (K)

1Erh L dLBE XS

5¥48 : https://ec-mice.com/ISRERM2026/

OF 25 EHIEKREIRIA Y I+ —
iﬁ’ﬁﬁll? THEDHEREDREL L

T RBHEEAN TARFER

HEF: 2026 F1H8H (K) 13:00~17:30

5P IARFREE (RRE#HEX)
BXUAYZ14> (Zoom)

5$4@ : https://committees.jsce.or.jp/eec202/node/157

O TmEr>7THEEFERMEXEDOHE
R/MERUARGEIR - BHEICET 5
ERXAETOVIVN FvIFTIUR
ILs
T BB S THEFERMEXLEOHER/IMER
URRGEIR - BRICE T 2MEKHAZE IO
JxU b

HEF:2026 1 H 158 (K) 13:00~ 16:25

B A/ R—IV&AVTFL VR 2 —

S¥40 : https://www.jamstec.go.jp/nantr/sympo20260115.
html

O3 5 [E] STAR-E AR 74— L 1EEREIF X
HEF HAEMRIEY VKRI U L
~HZEDGE, MEMXRIiTZHR ~
FE  XERFEE
AEF:2026 F3 A3 H (k) 15:00 ~18:00 (FE)
TR A4 VRE (BMER - EFaER)
5¥4l : https://www.mext.go.jp/a_menu/kaihatu/

jishin/projects/event.html

OBFICHAAEE R 2026

T A EERITEERM

HEF: 202648158 (k) ~178 (&)
10:00 ~ 17:00 (¥ A3 16:00 £7T)

B AT I AKKR

54l - https://www.bohanbosai.jp/

OfERRAS (IF5>TWVT <L) 2026
& FAHEERRAS
HEF: 2026108 17H () -18H (H)
SRR D T— RNy VRRRO RIRIIEMERD (B
Eli)
5¥48 - https://www.pref.tottori.lg.jp/325861.htm

34




JAEE NEWSLETTER, December 2025 Vol.15, Number 3

SN
AAHETF =58 No.57 (2026 E 2 HEE) b\%{?‘éhi?‘

PORETIE, AL & S A OIREMI R E 8% IF L, FRCHUFERTT-Cmsik c1d,  SEERFOMIGAHIER -
WHEAOIKTT, & HICITHESA S ORI E B RN K E i & oo TOVETS
RN R ST A v 7 TRBE ORI BT L, A7) 27 BEEE L LT A, ERBIDREK - ko
P T2 Tl L 2 WEBMR I G NS> TEE LTz,
29 LIt R A E 2. 557 50 TAM oS E L REY AT~ A R — N - Hilik - B L %058 —) %
BHEL £,
ARHETIX, H5EIBROBLIRCA O, BOR - BIFOBRZIZ O W TR #En LET. ARSI 2505 0
FEEEL, S HISOROMEE L il L) = X i) HICE T 2R Z IR HT AL LT EEZTBY £,
SREERAS 57 FRE L EE KB R

e

AT Tl BARBE KRR 30 JAELEB X, ROMROME T 74 B 7158 72 &2 R
RFFERDZICTITRA S E TN E E LT, BICLWHRFELRE NV EFERR, B
JERNZ T I N T2 12D T BRI K 0 R L B E 9, RO RO HEERS I 57291
BWEOHBECERE SN LSBT ENEMETFHIEDLIERE LB L TVEZNE R
WE L7,

FEHELBIMETE W WEETFOERES T, HEBICEDL AR - T% - HIKOZhEh
ORENOLERZILUE Lc, BE OS5 E b HBREGEM L L COME S & ol ix, i
RANERELN, BOORHREZ L2 VTICTHTFHT D EEEE LT,

WROMARATRT Dt oL, BEES I 2B 2 OB 1T A AMBE TS0 R+ & 2 A2
ERWET, 12 HIZIXHAME THSTIIN & 72 5Tl COFERRKEVRME S, Zo¥icEr
MNHEERTOT 4 ANy v a N XV HBERSLITHEATEZ L ETHELTVET, REDOHR
RO PTHEL N T /B ATE D Z D JAEE NEWSLETTER & W9 2@ T, & BRIV EEED —H
B H TS & e U RN T,

543 SRRAEY Sk U

Wi, cumin AHIETHES

M Japan Association for Earthquake Engineering T108-0014 RREAEXZ 5-26-20 BRREEAF Copyright (C) 2025 Japan Association for Earthquake Engineering
gf\;'( %332773%22%3310 All Rights Reserved.
Website: https://www.jace.gr.jp/jp/ <KZ1-ALA—DRBEHAGCERT BT EERLET>

35



