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Table 1 Characteristics of the pipe materials

: Second Moment of Area of pipe
material u:;fl:;gs: fQuah;_t.il Deiscripﬁon of I v ry oA
materi e coatin, Ix o - (1
mm | Fipe conthe @) | m | @ | @9
SGP Double coating of
10B 10,5 IS G.3452) ‘:lsphalt and vinylon 6, 290 64.0 | 75.41 | 312,752
° o
STPY41 —Ditto—
32p 12.7 OIS G.3457) | mortar coating 85en 256,000 | 10.6 | 319.2 | 35,86
Double coating of
8B 8.2 SGP acslg:t!l:nlt and vinylon 1,110 75.6 35.26 | 201, 524
6B 7.1 SGP - —Ditto— 2,910 102.6 53.01 | 558,024

ZA=586cd Tix= ZIx+ XYo’A=0.01819m*

=
x

d

Pacilities on the groua N
aeg & 108, 148
i \hA <

!i 5 _|110.6
2]

(75.414103.29) x167.0+319, 2x92.0+33 . 26x27.0
)3 9+3. «2064313.0.

Secons evuent of ares collective pipe

® 102.6cn

Total length of laid pipe —
Le1,600 IIx = IIxéI¥02A » 282,11041,535,546 = 1,818,656¢cc® = 0,01819n"
Route of Underwater pipe to be laid,

3 vaterlevel

and Vinvlon cloth)

W57, SCP
: : ”5"“'7:' STP4L (Double coating of Asphalt
Face of excavation 88x 8,2, SGP |

Aa" Suctton
Fig. 1 Outline of construction Area
Table 2 Stress of steel pipe
Mis tesade | Min yield Permissible stress (kg/mm?%)
Steel pipe srength point 3 portin -
pip (R/oe?) | (/ooh) mﬁ Shoaring Sl;)l;essmz composition
JISG3452 7.2 4.4 10.0
Carbon steel pipe of | SGP 30 - 16,2
Originally pipgnpge (1z9 | (.7 (18.1)
d §STBG) 11.0 6.6 15. 4
JISG3454 iﬁ.i‘ s 38 2 : 19.8
Carbon steel pipe for (19.8) (11..8) @.7n
pressure of originally oy [sreef 25 125 7.5 17.5 2.5
piping L (22.5) 13.5) (31.5)
JISG3457 STPY 10.3 6.2 14.4
Electric arc Welded 41 23 20.7
carbon steel pipe 4 as.e) |QnL2)| (26.0) L

Value in ( )is permissible stress of pipe laying (extra coefficient 1. 8).
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¢) IMBRORSLTFI X 5EH
d) MEER X REH

) Wk, WBic X3RN

) BN

3. BEARGEORBOB/E

Investigation survey

)
I Preparation for towing of SEP l

l
| Drilling by Overburden Drill |-»

!

i
Dredging

!
Unloading

i
| Completion of excavation

3.2 TR

3.2.1 {ER43 [SEP—HMNTS)

RN & LTSEP—mnZ 5D R LN 20
HERKOLOTH B
FEtE  ;35mX20mX3 4m(S v v ¥ FERE)
LMK ;350tX70t (REFHD
TERMIR ;125KVA, 100kW, 220V
B8 b 747;19m X 4m X 1. 43m

3.2.2 #ARIA

FhiRa7atflo_MERITERO.D. ¥4
JUR® (Overburder Drill), BBE—53%Y 2 & #12m
DEAILA Y 9= Lo - DHAILROHR IR

DLNTH Do
2 B 875mm
MR 250kg
LYY " 120mm
eabryrRbu—2% 65mm
TR R 2200[5)/ 5
EE&H 140kg-m
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3.1 WIOFM

ARP#ANLRERIZRNA 2 Vv CiTFbRS. ThbY
SIS & B AR, LA TLE® ® (Overburden
Drll) &{EREP® (Self~Elevation Platform) i

BRULTELILTEEN6/FbA S

Transferring traveller
Drilling by casing pipe

Drilling by Rod and Cutting off

® © ©® o

Charging Powder

®

Cutting off casing pipe

— ® Transfer

6kg/cd
102mm
153mm

HRBRES
Z7u—AE v ME
VY 2rE v bME
3.3 BT
TS 7oL, £k, 714 0Wftroni. £
n74 &t BFANC SEPERML, 7 > HER THEAR
2R L, SEPOxA o M EELTRET 3. BEs
12, SEP? b5 <FEBEHL, HAILMEICIA S0
eSS & BT EICRRT 5 s, LERFOH
BEWREI LThidReoleve £k, FhiHLS
W4 7HRLEToh, BEEROEBE RSN
IRk 5 RMIESHNL 6hd.
BLVYRBER TR TR THATERRICES
SLENHD -, Fig2 olb 2k & b v+,
WM, H S, TOFELCRELE. LT
BENCIR /S 7REER L. Z0RE, EORHR
BIBNEET5 5, A 6 mls. om RHIR ST
BHIfiE 2o HANBREICL > TFENERER
BL, WA CRRE, BUSEPYPSicl-THRE



a) present situation
(pipings alvaady latd)

——

" b) Trerch excavation

c) Pipings are floating
(Dri1ling and charging)

-
Proteceor (air curtain)

d) Crushing after
blasting.,

an e P
I/ ‘-———{

/
SRA R P e

c) pipe laying
completed

ST Y Y el (Second

dredging
cozpleted)

Fig.2 Diagram for working process

1]
drilling 1“3!2.3 m&é

Fig.3 Cross sectional view of standard dril-
ling and charging

i1, 60

FohTwic A f 7E2RNHRIZEL, ERERTL
o MITOKFE % Fig 2@)~{e)iziRL o

4. Fmuexet

4.1 BUpe AR~

ARELU~1SnfHENHEAR OB THY, Ly
L3 THRICEE LR 0O TR Ehiv.
FIC, LELTEEAL 2 —, BRI ER ORI
v i FOEETT2m, ZOTHOLUREN
BERAILYS &5, BRI 7EHE+ 580
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Fig. 4’ Situafion of field test on the ground

ﬁc 1ine B line Adjne ¢Chargicg length is calculated

7 by $50x750g.
- _Test (1)
\gl"i - o] Crushed
S E—rgfE et stone
wll ] B & -~
K <k - \
W N E- A
M55 53 MS)
P 3.0z 1.5 1.60
sl
o Test (2)
Ly 8
® [ E :
HIE ™~
PSYE0E ;P ol

f .

NSRS
\ p P

charging bole

hole not being chrging due to
collapse of wall of hole etc.

\|
W 47 collapse place.

Th“ o Test (2)

o o e

B3 ~ B'Section
A~ A’Section

d
Hall 7]
T B YY/

\:‘l 7 |\

Mline B-line C-line

Fig. 8 Crushed situation after best blasting
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Table 3 Drilling and blasting designing chart

(a) (b) (c)
VaEel, 5m VsEs) , 5¢ V=E=1,5m
Bench height | Bench height Bench height
K=2g K=3m ! K=4m
Designed length
of Burden : 1.66 1.69 1.72
Voax (m) = WHO.110.03k
he K | B0 1.2 1.775 2.33
Veex 1 x>2.0 (Low bench) | (Low bench) | (Hormal bench)
Botton | Columu
Charging amount per m charge | charge
¢ &b (kg/m) 2.5 1.8 1.17 | 0.425
Volume of charge.
: @ (k) ; 2.1 3.3 2.62 | 0.238
{ (K=Vmax) -0, 3Vmax}
xb
required drilling
lengeh: H(m); 2.498 3.51 4.52
H = K+0.3Vmax
~ Note— —
permissible charging o
(amount per m ":_
3.443kg/m) 2H (a
-
-

NdbBdo Lishi->TRER HBETL —AHBREY
D LRYFHRVBELVOTKRE YT 7 HhS
FIEE e R T EAMEE b L v FBER YRS
Bt ARTIc L 3KPOR FRESHEL .
BHOEAIL S — Vit Fig 30k Hiciey, #AL
1A, B, Co 3 RIOEHEAILIR E L.

AL ZH630mICEE LTI 7@A vy FT
5, FLLFELERELLD, ARE TOER
#i31.6m, BRELSmE L. LML IFICIZHN
i, A4 7R MmbEH Y, E6IEALICEST
RATHEBLEVES TS, 3.0m D R/ME
PRI T iE e b o o

4.2 RYFEIORE

Kogyo Kayaku, Vol.41. No.4, 1980

FITRTIL L FTERANRRLFHELDN,
IOBWEOREICR T I TRORE, BFELYEE
%, WETHIIRBTERVNTG, Arv bD1[A
DA EELTAOME Lito RYFHES4mid
Langefors OV b 3{E~ v+ CH 5N ¢, Langefors
DEAFBHOD 2ty BRI EF - 10

4.3 ZEB

SRR EHETIRHI--TE, BIEHGICEA
LEBB LTI

FNELRERROTEY ThH 5.

(1 #ANE d=70mm

2 s P =0 9kg/dnf(70mn i)
EE ¢=55mm(3. 443kg/n)
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) Burden |- hole bench| charging |charging
c ::n;m distance | height] amount lenghth Hotes
D(m) H(m) |L({kg/hole)| £ (cm)
A 0.3 1.5 1.25 2.25 1.27 51 povder ;
A’;| 0.45] 1.5 1.25 2,25 1.90 76
0. . . . 1.27 o
B 3 1.5 1.25 2,25 51 50 mmdx750 3(:1: 42; “
By | 0.45] 1.5 1.25 2,25 2.90 76 ST Re
¢ 1.00 100 |30 mmgxloog( " )
c 0.35| 3.0 1.25 4.2 [
1 4.50 180 [L=C+W+D-B]
787 7 4 (IIT’III/II'{I‘ Yy P77 777 7\ V727777277
8
o <
-4 wy
-y
S ‘N AF? 7
- .1 Hs U A
S [ g Y ‘
n o
1w [
ol o H
~ b 4 -
- /
. [
A [
el HC% -
ki’ d 1
- P}
/ S Y E T
< . o E Bl ’ Al
| 3.00 . 150 1,50 ! (unit: m.)
I - ! }
| :
| i || |
| l i !
| ] 1
| 1 [
| | |
1
& | g
Fig.7 Decided pattern
B BREX c=0.4kg/nt LIRS TH B

@ I LERREK EV=10
® ( ‘

6 K
(6) HAIEaHE

f=10
S=1.0 ‘
Table 3 PERREREL® L2bOTHY, Rep /D CHTIRK{AA2.332RY, TRORLF
DAy FHE2m, bERIm, cIfii4ml BRSBTS L, BREIGEL 250 2 TRV F

RTCRBOLADTEL, aBXUDMTCREHA 1.2
BXULT775 k1Y, 200 EDESCFBREERY,
—HHEBRIE { 5. EEENSmm DT, 4
B EMRT 5 L LhTEROEERI RS L h
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a2 4 AL EE70mm, HREES5mm e Lo
4.4 RBIRRICESRENHORE
HEEOKPREBIC KL D, BHLAAY—LT, B
L CRUREER 1TV, RIRRE, MY ke k
Y&, BBE5ZricLe ShARKBRRE Y-
&, Wiz, BERRRABCLEAME LA BBE
RERTL, FUROBRIGECREEGERSD, EMHR
HE500~800kg/cd DEMIBTF EBAL, K2 2 B,
MEE MSEMEAL, ILMAREE1.25, 1.50ms LT
DERBERICICLE2AOA 8-V ERALTE 1
Fig. 4.5 122D 5 =2 LHBORR TR L.
BEOBRERD L, RIRCIHLTFvXFr—
SOQENRHB LMYk, ECHTR, BAHE
TR L, RROFZARLGAINT, BN
BEENALETH BT Ehbh-/. Fig 6 I220RRH
KRR &BRT 50

4.5 RBBDNY—YRE

B LERBROBRE,SREICAVOhZAS— &
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hIZ, FyxFe—Y LCRNERNFEDIHITE P
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2) SARA, MENE “F LVWSERRTE” B
OWRIL 74.4

3) M. WADA, “Underwater Excavation and its
Relevant Problems”
1971, Vol. 31, No.1 Explosion and ExPlosives

4) ULJ Langefors “Manual on Rock Blasting”
6; 05—40/42 15.11.1957 Atlas capco AB.
Stockholm and Sandviken Jermmverks AB.
Sandviken

5) U. Langefors & Kihlstrom The modern Te
chnique of Rock Blasting 1978. Third
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A Study on the Behavior of Submarine Pipelines under
Shock Pressure of Underwater Rock Blastings (1)
Blasting Design

by Mitsuho WADA*

When blasting explosive is used to excavate underwater rock where pipelines
are laid in the vicinity, it has to be analyzed how the pipelines will behave un-
der shockwave or whether the pipelines can keep on their complete state with-

out collapse.

However, there is no example taking the

judged value showing allow-

ance of size of shock wave into consideration and it is not known how the pipe

lines will behave under shockwave.

This time, we made practical experiments on the behavior of pipelines and

Kogyo Kayaku, Vol.41, No.4, 1980
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their value of allowance because it became necessary to obtain such facts to exe-
cute actual work.

We wish to report the fact that we could perform the work safely and firmly.

This report consists of(1) design of blasting, (2) experiments by model and (3)
analysis and study of the results of experiments.

Design of blasting is to design blasting necessary to execute the work firmly
when actual blasting is performed and to calculate necessary amount of explosive
for the jod.

The amount of explosive is obtained from the results of the blasting which
was executed by applying actual working conditions directly to rock excavation on
shore.

Blasting will be executed by using the calculated amount of explosive at the
vicinity of the pipelines laid underwater. Then the behavior of the pipelines will
be analysed after blasting and allowable value will be studied from the result of
the blasting.

(*Taisei Corporation 1—25—1 Nishi Shinjuku, Shinjuku-ku Tokyo,
160—91, Japan)
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