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Synopsis :

Interlocked steel pipe piles are driven into the ground for construction of piers located in
rivers or the sea. In such cases underwater cutting is often required at the end of
construction. Cutting of junction pipes is so hard that the pipes will usually be cut
before driving. This construction method sometimes causes troubles of water leakage
and so on during construction. An effective underwater cutting machine system has
been developed to solve these problems. It can cut not only pipe piles but also junction
pipes. The system is mainly composed of a plasma arc cutting device and a grindstone
device. The mechanism is simple and remote-controlled using some sensors attached.
Work time needed for cutting a 800-mmasteel pipe pile and a couple of junction pipes is
about 20 minutes, and thus an efficient automatic underwater cutting method has been

established.
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Synopsis:

Interlocked steel pipe piles are driven into the ground fer construc-
tion of piers located in rivers or the sea. In such cases underwater
cutting is often required at the end of construction. Cutting of junc-
tion pipes is so hard that the pipes will usually be cut before driving.
This construction method sometimes causes troubles of water leakage
and so on during construction. An effective underwater cutting
machine system has been developed to solve these problems. It can
cut not only pipe piles but also junction pipes. The system is mainly
composed of a plasma arc cutting device and a grindstone device.
The mechanism is simple and remote-controlled using some sensors
attached.

Work time needed for cutting a 800-mm¢ steel pipe pile and a
couple of junction pipes is about 20 minutes, and thus an efficient

automatic underwater cutting method has been established.
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Fig. 1 Precut and non-precut configurations of junction pipes
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Table 1 Underwater cutting methods

Kind of energy | Method Cutting way
Mechanical Grinding | Grinding by grindstone
ENETEY | Cutting Cutting by meta! blade
Jetting Abrasive water jet
Electrical energy | Plasma Plasma arc
Plasma Jet
Electric Oxygen-arc
discharge | Smelting electrode with water jet
Arc-saw

Optical energy Laser

Chemical energy | Blast Blast cutting (Neumann effect)
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Fig. 3 Relation between cutting force and cutting time
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Fig. 5 Configuration of underwater plasma arc cutting experi-
ment

BER IS E L, t—FOKENLOmMmZAS L 5 KEKE
TR R L, 2 v 7 obkfcir@Eofisarby, 2 v
FONELXRAE L, EREELL T, 77X HANBROE
&, UEEN 2604, 2 XAOF25mm, ¥ A ED 8.5 kgl/
em?G, FAFMEBES0min &L, EEROBESIIThEFRACA, 4.2
mm, 9.9kgf/em®G, 804min & L, SLERBHEIIHEE S mm h b 27
mm Y2\ A A QEL O SR & L, 500-3 000 mm/min o5 B
TEFISTHRECHTARAMHEE LY R, D FR, KE
0.01 kgffem®G DA I T YIREE 4 1 500 mm/min —%E & 1L
A2V P47 % 5-27 mm @ FEC L 2870 & & O R R KR
LT — s BEERRDI,

Fig. 51t b — &3 o HEHEE L, HE 19mm o fERED
HEHEL E BN R ET LB S OEROFEY T, B
Mok oNTm it LI s mERR ST 5, A
iR A S L, P —OKES 100mm & L, EBICEGT
R XA A0EE Eh, g YWEH, 2 XLra@B I
b —5AEY Lidio Fig. 4 ofif L AR Lioh, YIndEL 200-
1200 mm/min DL, 22 b—Fx FTHEHFACZRISHT
FHL,

JIESBIRRERER Vol 20 No. 4 1988



282 77 A= T~ 5 RRWRREROREN - RE (F5Xvh 0 2-) THEOMR

ik, ALk 79X b =307 X1DEMMAETI 2T 1,
7AREEINTT, UERFILEF 1 7 2L XD
oA v ¥ YRKIER TS,

3.2.2 kep{CET B YREEN

AEK HEEK) PRBGTRENEL LSS ER S RE
PR E o M E % Fig. 6 vond, RASNRE L Y ERE of X
ki TP 58, KRED0.01-2kgflem®G ~ & K L
BELEIRATE, 75X AORETIE, BELEECONE
BENCEECHERRED bhinv, ChiUEOGHEY A b ©
WARE (A#//, XA8) FAWHETREE LWL THATES.,

WAPTIRTOEBEN LT 5 A~ = F A —Do#a—igHT

Water pressurc
(kgf/cm?G)

.01 1.00 2.00
® O © O:Fresh water)

© — — (:(Sea water)
& A A N:Fresh water)
A — — N:(Sez water)

25 M
o R

Maximum steel plate thickness (mm)

20 oa fo @
©
#8)
o
15f @ o
> A
10 o O

S

[)\|;

| | | | | I I
05 10 15 20 25 30 35

Cutting speed (X 1000 mm/min)
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steel plate thickness in underwater cutting
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Tuble 2 Specifications of the newly doveloped underwater cut-
ting machine

Pipe piles

Diameter of pipe piles 800~1 200 mm

Thickness of pipe piles 9~25 mm

Diameter of junction pipes 165.2 mm

Thickness of junction pipes 9, 11 mm
Plasma arc device

Arc current 100~400 A

Open circuit voltage 400V

Gas Oz N

Torch travel speed 600~2 000 mm/min
Grinder device

Diameter of grinder 500~650 mm

Cutting time ~~10 min/junction

Sensors

Position of grinder Displacement sensor

Position of plasma torch Encorder

Grindstone

Plisna torch

Phota 1 General view of the newly developed underwater cut-
ting apparatus
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Table 3 Underwater cutting test results of interlocked steel pipe piles (Main pipe, 800 mmgx 16 mm#; Junction pipe,

165.2 mmg x 9 mmi}

Cut length {mm)
Test No, Cutting device Cutting object Cutting time (min}
Depth Width Circumferential

Grindstone*! Junetion 1%2 187 670 9.0

1 Junction 2*2 172 630 9.0

Plasma arc (O:) Main pipe 2 440 2.7

Grindstoneg™®!? Junetion 1#2 166 649 8.0

2 Junction 2%2 168 654 8.5

Plasma arc (O2) Main pipe 2 440 2.7
#. Grindstone blade: 610 mm¢g x 6 mm¢
#2 Tunction pipes are filled with mortar,
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Fig. 9 Configuration of underwater cutting experiment using
the cutting machine

Photo 2 Underwater cutting of junction pipe and main pile by
grindstone
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Photo 4 Main pile pipe and junction pipes after cutting by
plasma arc and grindstone
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