5536 %55 1 0 * B % o R Vol.36  No.1
2018 /¢ 1 A ADVANCES IN MARINE SCIENCE January, 2018

Tl [}
[Ty

N E RS BNER 5

BOELHAE T R E ML AN R

(1. R BRI IR F 5 266061;
2. HIRIEM S HAER L E TS R SRR IR H 8 266235)

W EEARERHETANREARAATEHAFNRG IO B LA LA EEY N RERFERILR D X4
FRIBSBEMBHEETRTNAEATHHARHAENEL, ETENFERBEEEH RIS A TEETHNE
NBEREA BT RARE X RERERG, HEEHEEZ2 N R THARBEREAE FAHE LR
WEAHRE, REEREN . RALE BEBEREFTANELEDT UG TANRESELBAREENES W, EA
HENBBEBTNREARGED E REAARBRIANHESHLHATBE., AHABFNAKR T EERE R kM
iR ZF N EEITTHEERFHE.

XBRFENRE BN EERSE R ETFERARE

hE 455 ES:PT16 SERFRIRAD : A XEHE1671-6647(2018)01-0088-10
doi:10.3969/].issn.1671-6647.2018.01.008

W ERAE A e — M LA B ) s SR USRI BT TR . A 1947 4 Kullenberg #H J)
WORE R BT 5 G4 LUK 9 vz 0 FH T R T K TR A ) SR A2 LI TORR A R o 1 AR L R A
DU IR AR B AR L ARl T RARSOK G W (B 98 R K TR, 55 1 30 07 378 2 JBURE i 109 £ L SRR A 114 3K
B R T RS B I . TE IR S TR LT A 2 W DT AR ) BB ] 2 o BRURE 0RO UE AR R 1
HELE TCR SRS O T A A H R T IBORE I IBORE A S S BR B A TR R [R] L R R T B A TR T g
SEURFEA T /N T B R E S BOA B IO 5 K B8 1 34 S JRUIRAE b o BRIt L 7 JBORE 117 X0 € ) 0% ZE LR
i DT TR BE FEAT 5000 X8 JBORE R4 5 BT 4 42 i B JBORE 5 1) f 47 AT J B S

Burans % BURE #% B B 25 5 1 8 EAT T 20 ') s Skinner fil McCave Xf BURE #% 2 BRI BURE TR 1B 3- 47 T
PRIWTH s Chen 450 BURE SR #EAT T RGN 32 01 40 A 42 IO NI A5 37 7 F ) JBORE &5 BY TR B2 55 JURE 2% L 0
Y25 SR T BRBOC R U 38 55 45 G BURE & 0 0 5201 43 A T BORE R s R B AR R T 9 JE L
FESR DT BR B 7 A . B TR BE A BUI A T — 2 A 1 JR , AELYE 1 5 ) JBURE sk L AR A5 ME o BT A TR BE 2K
P It HIORE & AT A2 S8R — R A T 5T AR BE AT H A0 . 5 JBORE i BB ASE 28U A AT 90 i 5 T 40 7Y
S PR T TR B B SRR H B SR

A A AT BT A S ZEIORE S BE N RS 0 E ) BORE S AU AT AR b F IRORE 2 A
SRS AR ER CRIAT T A, IFTE A 5 736 ZE OB 2 1H 58 A U B 6l B 285 45 2 UIBURE B4 48 X 2
K HAT T IE R,

Y EHE:2017-04-12
FRENTR B 50 0 25 VEAT ML BB 4 00— 30T ¥ VA I b S5 9 3 TOUIU T 0 % B 4% G B R B 598 (201005005) + 7 M M R AF 2 SRR R K S0 9 38
IR BT TR0 I 98 i R 9 W T A G BB R 9 (2015 ASK03) s F R AR IH R H — K & W
B G figk 3k AR IO 45 4 5 W 7 28 4P (2017 YFC0307305)
EHZ R A A Q9915 T A0 T RE A BB TR A5 -, 32 5 A 359 7 TR b JR 5 i 58, E-mail: duxing@fio.org.cn
x BWAEE INAKAE (1964-) . B IR DT N 5T 51 L 4, 2 BN F00 7 TRE M i L 9 3 b 5t J7 T AF 98 E-mail : sunyongfu@fio.org.cn

(B ¥ D



1 4] kbR S G FE IR AR DA AL Y 89

1 BB AR &

0B A (i N T ) 1 2 IBORE 25 AT A o T U0 oy BORE | 2 o ) 0 2 HORE A% LR R A K = 2R =
AR, R R DL 1, R 2 A B4R 580 mm & 930 mm Y IRIFETE BRA . 43 591 FH > 0 A [] 26 B350
R . =BV by AT 4 0 Ao 4 0 A R, TR R M T 29 O 5 m, THAR A — 8 W48 HTLAE AR . ]
FEfr EE M BECE O R AR TG 28 DSk (BCE B . BUREAR A 13 ke B BCEH R E 7 kg L 6
A TRULIE 2, 1K b, AR O Y 2 A IBORE 2 5 B B A ) 0 R Gl i T 9 e B A D 1 ) e
AR A R/ AT R A 22 A R

ENEHE o KR
0
o . L me
P
@/i - 73k
(QBEAER (o) ZEH
Bl 1 T HURE S A Bl 2 T HURE SRR L
Fig.1 Structures of gravity piston corer Fig.2 Model of gravity

piston corer and counterweight

2 BEARIES B 5T

2.1 RRY

PR L AE 2 AR ITTAR Y R IR EROK R =AU X BRI IR 1. IR £ TR E 4 R
W, ST 52 4 A . S2 %E 4 Nk o 2 PR AE it 2 BA B 70 B 1 L BB B A3 4R 0 AR R T
TRy . A S0y e A BT ORE R B 20 54 22 4K L BB 88 52 AN [RDRE A (8 7 B 0 JBURE R JBE B 52

1 KBIGEHESIF(%)

Table 1  Grain size distribution of soil samples used in experiments( %)

R AL 5/ mm
RS bikg b 4 kL Bk
(0.5<<d <<2.0) (0.25<<d<C0.5) (0.075<<d <C0.25) (0.005<<d <C0.075) (d<<0.005)
S1 0.1 1.1 98.6 0.1 0.1

S2 0 0.3 6.7 91.3 1.7
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Table 2 Parameters of experiments

P Fihk/kg TR /m BAHME/m s iR
20 0.4 2.80 R
! 20 0.4 2.80 Ly
27 0.8 3.96 4n b
’ 27 0.8 3.96 ¥t
) 34 1.2 1.85 i
’ 34 1.2 1.85 B+
41 1.6 5.60 G
! 41 1.6 5.60 ¥t
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JEE o BURE 25 5 TR BE B 52 ), 3 7 S8 LK 3.

Table 3 Parameters of experiments

. BEAR) B - BT AW B
Fow itk /kg  TYEEE/m - i Fos Fiit/kg  FIEEE/m P + A

1 27 0.4 2.80 ik 9 34 0.4 2.80 41
2 27 0.8 3.96 iRy 10 34 0.8 3.96 4w
3 27 1.2 4.85 4l 11 34 1.2 4.85 4w
4 27 1.6 5.60 4 12 34 1.6 5.60 iR
5 27 0.4 2.80 # 13 34 0.4 2.80 Bt

27 0.8 3.96 B+ 14 34 0.8 3.96 ¥t
7 27 1.2 4.85 Bt 15 34 1.2 4.85 Bt
8 27 1.6 5.60 Bt 16 34 1.6 5.60 Bt

3D HURE 2R T ¥ i LA AR i A8 A AT ARAT A A () B B2 R T AR 26 A BT L A TR HURE
o JoT B BURE 27 B TR BE YR, 06 7 SR LK 4,
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Table 4 Parameters of experiments

P m/kg T R /m BRI A Fos m/kg TR E/m AT A
/mes ! /ms !
1 20 1 4.43 i 9 20 1 4.43 iR
2 27 1 4.43 i 10 27 1 4.43 b
3 34 1 4.43 wmt 11 34 1 4.43 4y
4 41 1 4.43 it 12 41 1 4.43 4 a»
5 48 1 4.43 i 13 48 1 4.43 i
6 55 1 4.43 it 14 55 1 4.43 iR
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Fig.3 Penetration depths varies with sediment types Fig.4 Penetration depth svaries with penetrate speeds
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Study of Penetration Depth From a Model of Gravity Piston Corer

DU Xing'?, SUN Yong-fu''*, SONG Yu-peng'?, ZHOU Qi-kun'?, JIAO Peng-fei'"*
(1. The First Institute of Oceanography, SOA, Qingdao 266061, China;
2. Marine Geology and Environment Laboratory Process . Qingdao National Laboratory for

Marine Science and Technology s Qingdao 266235, China)

Abstract: Studying on gravity piston corer penetration depth has an important effect on improvement of ef-
ficiency and safety of equipment. Prediction of penetration depth, which based on seabed sediment type and
engineering parameters, was the focus of this kind of study. According to the general structure of gravity
piston corer, this study designed and manufactured a weight-changeable gravity corer, and added sediment
barrels, trestle and other supporting facilities into the corer. According to control variable method, this
study then designed a series of tests for different weights, penetration speeds and sediment types. Results
showed that sediment type, weight and penetration speed all play different degrees of influences on pene-
tration depths. Based on test data, we revised the existing gravity corer penetration formula a formula. The
calculation results by using the revised formula have smaller error and were closer to the real sampling data
relative to the original formula.
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