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MECHANISM OF OCCURRENCE AND FLOWAGE
OF PYROCLASTIC FLOWS

By Tamotsu TAKAHASHI

Synopsis

A model is presented for the physical processes that occur in the formation of pyroclastic
flows generaled by the fluidization of the bed which is composed of essential, degassing,
fragmental material. In the bed of fine material, fluidization takes place rather easily and
the whole bed including the non-fluidized part which exists beneath the fluidized part will
begin to move downward along the slope. In case the slope angle is sleep, it is able to erode
the ground and continue to run down even if degassing is ceased. In the bed of coarse
material, the rate of degassing may not be plenty enough to form a fluidized bed, and only
an upper part of the nonfluidized bed will begin to flow. In this case the flow will stop as

soon as the degassing ceases.

A formula which describes the velocity of the pyroclastic flow is presented. This formula
takes the momentum transfer into account, which is due to both inter-particle collisions and
turbulent mixing. The laboratory flume experiments confirmed the validity of the presented

formula.
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Fig. 1(@) (b) Pyroclastic flow generated in June, 1984, during the eruption of Merapi volcano,

Indonesia. Photo. by Merapi Project Office.
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T, HRAEESETINEIRAGEIET AT LT3, 08, EMOETEERWONH»S, #74m/sec BEE
ERBHEDEFRENS,
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HEL U 7oK R OB, HMBESEBICH U THMNCRE VS &, BHOREORN & FkicexX
TRENBC ERBRD, CCTREZDEYEERBRITE>TRELL D,

3.1 EBROBME
Fig.10 IcR L7z & 512, £E270cm, [§5cm, X 35cm 072 ) VBOAEMEOHOETIC Y —7
ZA N —vARHKEDOD, FTHhd7 07 ~CE-> THEHRROER LT & 5 & 5 IC LIRBREEZIER
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Uco LHiOES 20cm OIMMITHB &L T L
LOTEBREICL > TFHREDPEHY SN THDY,
EFRBcB N ENEIICEREHRTE B L1
BoTho BRICKLD, HRAMEEERMANTT T30
EOREIAN, boblvEpbnkkgorge 1) o~

BHA LTS o MEFIEOARICHRE Lk, M e /4 o

I bFROTRDELHAE 5A B0 —RUCBEE & ofr V9" $lope

Tz &, EREAOHENT, Z20& &DORBIIEL Fig., 10 Schematic diagram of experimental
T, HAEHERTRICEIELID, RBZERTTT apparatus

b OHNE-7D T B ZOLEOBRTFIIEHED

EFAEBTRE L, MOTEICET REIREOFMIIEEEC 74 FEIC X » THRE UTHITICg L

fzo HERAEHZ MS i IR TOBRRYETH YD, Z0O¥HR, D,=0.123mm, ¢=2.9g/cm? ¢,

=1.0, cx=0.28, B/NRBIMLEE un,=1.67cm/sec (FRER), RUOH UAE w,=84cm/sec Th b,
EROBE B L UZOKEIZ Table 1 KRTELDTH %o

Table 1 Kinds of experiments and the results

channel volume of |air velocity | air velocity | distance
Run slope material bin channel flowed v h Cu

1 30(%) 1000(cm?®) 0(cm/s) 0(cm/s) oo*(cm) [130(cm/s | 0.9(cm) | 0.10

2 y 2000 4 y v 114 1.2 0.11

3 ” 3000 7 7 7 200 2.0 0.05

4 19 1000 0 0 45

5 y 2000 4 ” 84

6 4 3000 ” 4 110

7 19 1000 5 0 94

8 7 ” 8.3 4 95

9 7 4 14.2 3 103
10 19 1000 6.7 2 ©0 194 1.4 0.17
11 4 4 4 4 7 23 2.0 0.17
12 4 4 4 8 4 275 2.1 0.15
13 19 2000 6.7 2 oo 250 1.6 0.15
14 Vi ” 2 4 7 300 2.2 0.16
15 p ” " 8 " 325 2.5 0.14
16 10 1000 6.7 2 oo 133 1.0 0.09
17 7y y 4 4 ” 167 1.4 0.15
18 7 y 4 8 4 217 2.0 0.12

* The symbol co means that the front passed through the downstream end of the channel.

3.2 EBRERLZOER

FE3 Table 1 5 dbhrdL5i, HWOAREZMBOREAULIZ UTESH L THEZ L4,
REALUTOHET, LHEENTHLP UORBELZBK LTSN DL, 25 TRV LD LK »TH
HNOBNBED XS ICET 22N EE, BLY, RBBELSERINTRTTHE0=Z>0 —X

— 11 —
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Fig. 11 Flow depth~time diagrams
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Fig. 12 Comparison between the velocities calculted by equation 89 and experimentally obtained
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