%535 B 2 1) T 7% 2016 4 6 H

FE

X EHES:1002-3682(2016)02-0001-09

MEE LB IMRKEENANERLR

FRALEAMN S NRE A B LRRE BN
(Lo PE R 2 FRBERL 15 TR BE LR 774 266100
2. 17 4 5 PE R M TR TS % R 5 266100)

W EHLEH BRI ARENE 255 N EHETEGER L AR FF k.
MNAEZALGE LS MREERIRB 2O AEERIBHEY, AIANMLBT —
HHAELHDBERE BRAARL REZA FTREHNZA . FNEADIF AR TE
WL 50X RS SATES AN K, ARAXERELEFT o HEREFAHE,
A IZERERA L EEMR S RATIRTGER T ZREERREBRR o) TR EMRA
A LR R,

KRR IR RAT MK TR R

mESES: P43 XERFRIDED . A doi:10. 3969/j. issn. 1002-3682. 2016. 02. 001

VI AR PE BT A R A B R T AT B G RE T AR TE DRSS TR
B AN ] D 1 EE AR 43, T DA BOK 2ROk N TTORR W P Jo 1) AT 8 6 T 1 T B 45 A A
VRV 9 R B 4 VT R R A5 4% O AR LA SRR L g 1 ) bR 1 O vk R —
PR AR T PR L 28 B RN e R TR A I DR A AR SR A vk RV TR I AR M BT R
5T 55 J5 A A ) Re i B A R,

W L # AR B AR B 20 th4 60 AR BT LRV BEA B F 50 a MUDT L, BN 52
H B0 e R )2 B UG b RS AR DI H AR 70 22 1 58 B 8 B T T M o 0 A
B H B A 28 8T 58 A R AR P R L TR b R R AR R IR
S5 L BRI E TR 0k FRATT P9 R BT L T Ml R R B A 2 eh [ AR 51k O
T R AS et IR Sy A1 R AR 7 A g 5 2 1 1 R 2 ) Al AR &R 48 0 Geomil 24 ) (1)
“MANTA” R G5 FUEE [E 28 7 ) “SEACALF” & 48 45 , 1 B2 00§ 1 il 45835 & e K T AE K
RAE 2 000 m 2247 A T30 Se 3 A — M8 o R 3, 0 I8 2 AR R v, U0 A L Ah i
— M A B BT X RR A AR AR XE AR FRATT P ) AR STz v

A 20 2 70 AEATE 4G  FRATTE P9 &8 43 F 55 BT A s R BE ) 1 — 267 - ) R iR A
W 1973 A, o [ B2 BE I PR 5 T OF A 0 R AR — N1 R UK R R D I &S . B
Bl 7 % 8 SR HIK R WAL S HLA AL 30 00 5 ZCHEAT DA R 1T 35 £ 0 5 T B8 ek PRl 303

* WA 2015-12-15
FHIMA B R H AR EEL ST H — 5 Z% VR 1 TR Hi 5 J5 A7 4 3008 I 14 £ AF il (41427803)
YEE B v : AR AR (1990, 53 Bl L AR50 4E , 32 2 AT Mg 2 T Ml 3 J 10 AFF 5% . E-mail : jifudong@126. com. com
(ERE %)



2 woR TR %2 W

AR AU A B2 A AH X A58 K5 2001 AF, ) M i 3 b J5T 9] 2 ) A ) %) A8l L = ) ik PR O
B o T AR R RO 9K B 2 TAE KR AT G5 100 m, il BRI T 35 120 mo, 3% F g £L
2 7 i R 15 2 X I8 A i SR K R s — MR AT R B B St T A RE HE AT R 3 R
TR R A B SN 52005 AR THAROK 28 TR B AR 5T BT 00F i 04 1 0 1 1A DS i A
MR G5 XA R 3 M B R AT 0 53 A 07 20, 3 s AR T R AT T 350 I 3t
IEBA T OB 77 o 3X SE R B A O AT £ 2k 1 e I ) M AR R B9 i L DR O el
o SR RSB RE A% )z AR S PR AR A b . BT X ET R BOIR L 38 U0 M T R 3R]
FI ORI L 0 il PR e A, IR L0z i i I AE TR B 4% ot 18 A 4k

AR SCA B T B ) i iR 1% #% (Cone Penetration Test System for Shallow Sea,
CPTss) 1 LLZR 49 6 VR PRS0 0 TR B 0 S 0 8 H B WE A . Bl e P B2 2 22 4 19
VR DX AT 3 S T . 8 P 32 T80 A A BT = W DX AT 22 IO IR AV R
A TR B T IO T ARG R OR

1 CPTss 2% % 1t

1.1 ig&ER

WK I, SMERLZE K R AR R (B D, Bl AR I B '
P RENS T AR L R A HE 2 170k 8 i TR R B AR EHER L RIS UL TR A
g ERE 2, BEMTARS JEERS HRES RS FE RS H L.

1 fil iR FE ik 2 WA TR
Fig. 1 The main body of the new CPT equipment  Fig. 2 Equipment floating on the sea surface
ARG 5 ATMED IS A AL NS W A e R TR A ] ks A A 2 ([
3D TRAF B BT A GG ZEAF A S 30 20 % 3 B 40 R0 8 A3 5 4T 3 A ) R s g s [
E FE U AL B S eI G SR AT 2218 &) B A DU b 4 AR EE 7 RS AR BRI o 4R
FF LA WA ) Lz g, BP RT3 th TR . BT A R SR W R GLEK 3l i Je 415 1Y)
TTRRHCRMUAL , BEAR T 528 B B AR B 208 1 iR A 7R TR IS I A e e



%35 % FRAR A AL B R B s A AT R 5 N 3

oy

i
N .
//r _*/lzalk_
@ 1 sspm
zm%@e/
/:\
1 W
EH - AT
—~ S AT

E N T ‘ KI/

K3 AN AR R

Fig. 3 Working principle of the penetration system
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Table 1  Specifications of the equipment
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Fig. 5 Flow chart for operating the equipment
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Fig. 6 Locations of the study area and the measuring points
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Table 2 The soil-layer divisions at the static sounding points
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Development and Application of New Offshore
CPT Equipment

JI Fu-dong' , JIA Yong-gang'*, LIU Xiao-lei' , GUO Lei',
ZHANG Min-sheng' , SHAN Hong-xian'"’
(1. Environmental Geotechnical Engineering Institute Ocean University of China s
Qingdao 266100, China; 2. Key Laboratory of Marine Environment & Ecology »
Ministry of Education ,Qingdao 266003, China)

Abstract: Offshore cone penetration test (CPT) is a method for in—situ measurement of
seabed soils, which is simple in operation, cost effective and reliable in measured data.
The offshore CPT equipment developed independently in China is rarely able to be wide-
ly applied in the practical engineering explorations. Herein, a new offshore CPT equip-
ment is introduced. This type of equitment consists of penetration system, hydraulic
system, deck control system and buoyancy system, and can make exploration continu-
ously in navigation in the beach and shallow areas with compex topography. This set of
equipment has been applied for a geological survey in the Yellow River delta area, by
which the structures of subbottom sediments are divided and discussed, indicating that
the equipment has wide potential applications in the field of engineering geologic explo-
ration in the beach and shallow sea areas.

Key words: CPT; in-situ test; engineering exploration



