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CeneBble NOTOKW: KaTacTPOdbl, PUCK, NPOrHO3, 3aLunTa
Tpyabl 7-1 koHdepeHuum (Kutan)

Debris Flows: Disasters, Risk, Forecast, Protection
Proceedings of the 7t conference (China)

Investigating the influence of groundsill array density on debris flow
behavior using numerical simulations

C.-D. Jan, Y.-C. Zeng, L. Dey

National Cheng Kung University, Tainan, Taiwan, China, Litanwre@gmail.com

Abstract. Debris flows propagating in natural environments often encounter irregular
terrain features, such as bottom roughness and man-made structures like groundsills. These
irregularities significantly influence the flow behavior and dynamics. In this study, we
recreated these natural irregularities by introducing a beam-type array of groundsills and
investigated their impact on the flow behavior of sediment mixtures in an inclined channel
using numerical methods. Numerical simulations were conducted on sediment mixtures
following the Bingham rheological model flowing over an array of beam-type groundsills
with varying array densities. The groundsill array density, represented by the ratio of
spacing to height (d/h), ranges from 2 (high array density) to 10 (low array density). The
results revealed that upon interacting with the groundsills, the sediment mixture exhibited
a hydraulic jump-like flow reaching a height approximately 2.2 times the approach flow
depth for various groundsill array densities. Higher array densities (d/h < 4) obstructed
flow propagation significantly, reducing front wvelocities but causing sediment
accumulation behind the groundsills. In contrast, lower array densities (d/h = 6) allow
smoother propagation but with higher velocities. By understanding the effects of array
density on flow dynamics, velocity, and sediment trapping, the design of groundsill arrays
can be optimized to effectively reduce debris flow mobility and mitigate the risks
associated with it.

Key words: groundsills, groundsill array density, sediment mixtures, flow behavior,
numerical simulation
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I/ICCJIeI[OBaHHe BJINAAHUA IJIOTHOCTH (l)yHI[aMEHTOB Ha MOBEACHUC
CCJICBLIX IOTOKOB ¢ MOMOIIBI0 YUCJICHHOI0O MOJACTIUPOBAHUA

Y. . zans, LY. 334, JI. i

Hayuonanvnoui maiieanvckuil ynusepcumem You Kyn, Taunans, Tatisans, Kumaii,
Litanwre@gmail.com

AnHotanusi. CeneBble TOTOKH, PaclipOCTPaHSIONINECS B €CTECTBEHHOH cpele, 4acTo
CTAJKHUBAIOTCI C OCOOCHHOCTSIMH pesibepa, TAKUMH KaKk HEPOBHOCTH [HA JOJIWHBI U
UCKYCCTBEHHBIE 00pa3oBaHusl (Hampumep, GYHAAMEHTHI). OTH HEOJHOPOJHOCTH
CYIIECTBEHHO BIHSIOT Ha MOBEACHHE M JMHAMHKY MOTOKAa. B Xozme mccienoBaHUs MBI
BOCCO3JIaTM 3TH €CTECTBEHHbIE HEPOBHOCTH IIyTeM BBEACHHUS MaccuBa OalloK u
HCCIICAOBAIM WX BJIMSHHE HAa IOBEJCHHWE IIOTOKa HAHOCOB B HAKIOHHOM KaHajie C
ITOMOIIBIO YHCIIEHHBIX METOAOB. UHCIEHHOE MOJETUPOBAHNE MPOBOAMIOCH U CMecei
0CaJI0YHBIX TIOPOJ B COOTBETCTBUH C PEOJIOTHYECKON MOEIbI0 BHTXema, mpoTeKaromux
0 MaccuBy (YHOAMEHTHBIX OaJIOK C Pa3IMYHON IUIOTHOCTHIO. IIMOTHOCTR MaccuBa
0aJloK, MpeICTaBICHHAs OTHOIICHHEM pacCTosHHA Mexay Humu Kk Bbicote (d/h),
BapbUpoBaJach OT 2 (BBICOKas IUIOTHOCTH) Mo 10 (HM3Kas IUIOTHOCTH). Pe3ynbrarh
MOKa3ay, 4TO TPH B3aUMOAEHCTBUHU C OallkaMM OCaJ04yHas CMECh BeleT celsi Kak
THPaBIMYECKUH CKauKOOOPa3HBIH MOTOK, JOCTUTAIOIINI BBICOTHI, TPUMEPHO B 2,2 pasa
NIPEBBIMIAIONICH MTyOMHY 1MOAX0Aa MOTOKA NP Pa3IMYHON IUIOTHOCTH MaccuBa 0ajok.
Bonee Bbicokas mioTHOCTh MaccuBoB (d/h < 4) 3HauMTeNbHO NpensTCTBOBANA
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CereBble NOTOKW: kKaTacTPOdbl, PUCK, NPOrHO3, 3aLuuTa
Tpyab! 7-1 koHpepeHuum (Kutai)

PACIPOCTPAHEHHIO MOTOKA, CHMXKash CKOPOCTh (POHTA, HO BBI3bIBas HAKOILUICHHE
Marepuana 3a Oankamu. Hampotus, Gomee Huskas miotHocts (d/h > 6) obecneunBaer
Oojiee IUIABHOE pPACIpOCTPAHEHHWE MOTOKA, HO C 0oJiee BBHICOKAMH CKOPOCTSMHU.
IMoHuMaH¥e BIUSHKS IUIOTHOCTH MACCHBA Ha JMHAMUKY [OTOKa, CKOPOCTH U 3aJIePIKaHIe
0CaJ[0YHOr0 Marepuaa Mo3BOJISET ONTHMH3UPOBATH KOHCTPYKIIMIO MaCCUBOB GaJioOK JJist
3] (HEKTUBHOTO CHIKEHUSI OABHXKHOCTH CEJIEBBIX MOTOKOB M YMEHBIICHHS CBA3aHHBIX C
HHMH PHCKOB.

Knroueswie cnosa: 6ClﬂKu, NJIOMHOCMb Maccusa 661]10](, cmecu 0Ca00UHbIX nopod,
noseoenue nomoka, YucjieHHoe Moaeﬂupoeanue

Cecpblika s nutupoBanus: [[3ass Y. /1., Izsn W.Y., [I3i JI. MccnenoBanue BIUSHUS IUIOTHOCTH (yHIAMEHTOB Ha
MOBE/ICHUE CEJIEBBIX IIOTOKOB C MMOMOIIBIO YHCICHHOTO MOIenpoBaHus. B c0.: CeneBble OTOKH: KaTacTpodbl, PUCK,
IIPOTHO3, 3ammuTa. Tpyasr 7-if MexayHaponHoi koHpepeHunu (Ysumy, Kurait). — OtB. pen. C.C. UepHomMoper,
K. Xy, K.C. Bucxamkuera. — M.: OO0 «['eomapketunr», 2024, c. 224-225.

The full text of the article will be published in the Journal of Mountain Science.

225



