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HFRMAENHEEE ( Smith,1960) » FEHAIMLKR - HREE HFBRES
PR ARG EERMEBEREAN » AHEXEAREUESFEARKEZERE
AR IBCRABEBS » MATPEEHLBEEAH TEMARLEE
s WA BERZEPRREE » MIEENMIBER HEENE » FBigRAMH
A R BEEE A8 ( Coefficient of Restitution ) » +HEAYHYE
fRE ( Quake ) BfH/EHE 8 ( Damping Constant ), B ZE%E (REUHEME
DR WS EEIRAHEE » A RES BB DHEBERAR I 2B HAF

HVGEERFABENELE  FRERAESTEAGEBEFBAERR ¥
ARBREBBHEGERA » AHBRESERKEENEEN ] EERRENRHIET
SR BEBENTEE -

HEBHEA ZEREXZ TR » &S ARAIEH ZENE EK
] MEBUKRINGTARVELEEREE - BENERBREAE IR » 155
FIALBFEGREFFZIEERBIRY > ME TR o 5 RS EFRL
REBENBE R KBED (B 2zMax C. ) REKEEN (B_fz
Max T. ) WL E BHRFHEIZIH o

— M E » ATRITERIEHESHER S EETEH T AT Z B
EIERMES » W LGRERES FERBHMME ; RAIRTE/REER
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EXAMPLE 1, 45 TON DESIGN, HP 10X53, D-12 02/04/88

Nao. Ultimate Max C. Max T. Blow Stroke Energy
Capacity Stress Stress Count

kips ksi ksi bl/ft ft k—ft

1 60.0 14.933 . 000 10.5 4. 58 10.68

2 120.0 17.813 . Q00 24.7 S. 42 9.58

3 180.0 21.149 . 420 41.6 S. 84 9.19

4 =40.0 25. 137 1.527 62. 6 6. 48 S.67

5 300.0 27.741 2.748 103.7 6. 80 3. 80

6 360.0 31.338 3. 323 188.2 7.33 10. 32

a) Conventional Analysis

CONSTANT CAPACITY OFTION - ENGLISH UNITS 02/04/88
No. Ultimate Max C. Max T. Blow Stroke Enerpgy
Capacity Stress Stress Count

kips ksi ksi bl/ft ft k—ft

1 240.0 21.838 1.721 105.9 5. 35 6. 84

2 240.0 23.845 1. 851 76.3 5. 95 8.36

3 240. 0 24.677 1.919 67.6 6. 25 5.12

4 240.0 25. 374 1.323 60.79 6. 55 5.88

5 240.0 26. 047 1.872 55.8 6. 85 10.58
6 240. 0 26.743 1.777 51.2 7.15 11.35
7 240.0 27. 401 1.683 48. 1 7.45 12. 02
8 240.0 28. 044 1.632 44,9 7.75 12.76

3 240.0 28.704 1.534 42.2 8. 05 13.47
10 240. 0 23. 438 1. 3886 40.0 8.35 14.16

b} Constant Capacity Analysis
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EERITBE I2NE > MATERABRLEOE TR - HRNRE
TTHREZENES L FEESE > 891 BESZERIALHFRA o &
FARZWRABBRE DIREERS EOEBREERLT BIHERH - EHIR
BREEREECTHES HEERGRE » H+ENBETEBAMEA B
TRAMZRESLELIER A Z -

BN S MENERRERR » BTEEERBEHN MR - BIATE
%Y R (R REAK R 0 X HAAE b6y AE SR REDR B AT H s » @ > g
E—BHREARE 18 XEFMIHH 2H*k - B-+HBPM SEESFEZ/K

@ THEREND oM ENRBRER &L 3wk

By HRUBREHEEZEE RS 1 RSB ZEIEHEAE D » EMX
HFMX SHEFZINFARBEEREANE - RMX HISHBEREKRR
Besmr e A B 2 & ABIRSB B A (BEANER S 1R BB AR
) o RITHEREFMBB 2R ITRENBRBITHEE oG ETE B
B WX - KBRS ER 2= T EEEREBMY » EAET
o MM ARNIABEARREN M (RTL) » o (BTA ) » &
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CAL

EfrC= SO0:  Ti= 245 Eq-c= 433, Ti= 245
MCsL= SO0y ZLsC= 225 HMo~L= 433, T 2O

J= &1y DEL= o ) J= =n; DEL
STIME= 100 MICRBIEC STIME= 11n MICE
U abd Z20¥, PESK 1 oahl 20, FFH{ 1
MEfH= Juzx MCGFR= 4393 MEGH= SD[, MiGR= 493
NCHRM= 2y DRATE= 1 HCHAH= 2y DRATE=
TRAMS: A2 Al FZ2 FI TRAHZ: A2 Al F2 FI

1 BLEWE FPT ! 1 BLEWE PRIMT 1
METRIC cHGLIEH

PR EM NDH R31 FHK M EMi WOM RE1 FIRY
o o g C' B T Tyt R e ey =-
IFV1Tes F33 a2 37 E1710S3 647 353 oli7

CH: FT1RSU RMG P BHE FT1 RSU RMK FMH
S24 TPV SED W41 37 05 615 92§36 61

Y

UM UTL FT2 RRN Fids UM UT1 FT2 RMH PG
413 414 373 252 IF7 135 136 612 418 &17

ETL THM CTH UTZ FMs RTL THH CTH U2

T2 Fit
el 270-211 -2& CFF 1000 270 -T4 =19 813
EPIT BS1 ETH DTE FME gew g3y BT 071 Fi
12 320 150 110 377 T3 OE53 i00 42 617
THE RAU BN WUP P THH RAU EMS WUP FM
22 451363 -18 37 22 -3B1053 -30 817

MFO MMO SFT CFE Fid MEQ MWD SFT CFE Fils
J40 8o 430 430 77 15421223 709 709 617

Wlvd A DB FTH FME WD AME DEM FTH FH:
=

- [=tn _.-::.-_: -1 -T—| A 4 -
PNy ] Py et et PO N E‘l.— -:l‘_ —1.1. —1 -y ¢

BHE B MEEE — KERR K 270 R R R R

ITERE NG MBREMFHTREER AHEVERLENTH » BRHTE
REPEIRE R KA BB IEHEYE > EREFERZRNSBERHEOGIEE
HE—F > NMIEBHLHEAES TRENVEERBE > —BRME LITEES
HEAFTBERE - ZRITHEEN 7RE TG TR SR S5 T %
BURNAM L EEEFRRAFEROTBSZBENFAEEE B 2 &R
FREAEES - HERIEHA—-KESHTER IRERR > I THEER
BOKRRITEDHH 2MBFTEELALE > ESERZ HEBABES
BERNA—TEMLBEXEE » DU EERITEE D 2 T &HT
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A BEERAOER o BIISERAT

PREPARE PILE MODEL
ASSUME TOTAL

RESISTANCE Rut

DAMPING, QUAKES

ANALYZE PILE SUBJECT TO
For v or (F+V)/2 CORRECT Rut,
PLOT COMPLEMENTARY PILE DAMPING, QUAKES
TOP QUANTITY BOTH COMPUTED
AND HEASURED
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SEABE  TUEHRETHNIABZBEERE - EEBFE— BRFH
BEHEST [BRME] (Restrike) TR #TEHRA B aJ@H EAFTH
ZEBERBNABR NABZERBEHERS °

F— BHEBRIABERZILER

s\AEHIES 5% B /MG R FFIIEESER
(CAPWAPC) (Davisson)
EQD BOR

EALERS #11 38 - 45
=S Test --- 0406 830
Frigatdl Test --- 242 240
o HE #37 391 --- 440
I3 oSBT PC1 330 643 698
) PC2 190 463 045
PC3 265 443 482
SP1 165 --- 411
SP2 --- --- 388
SP3 --- 401 -—=
I B RIRR 13 585 --- 700
14 --- 828 ---
0o --- 758 ---
chAE P19 --- 1450 -—-
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RATED WEIGHT WEIGHT WEIGHT EXPLOSIVE
ENERGY, RAM, IMPACT BLOCK, DRIVE CAP.‘ FORCE,*
HAMMER fi-lb 1] 1] ] 1]
Vulcan 6300 1,800,000 300,000 — 139,285 —_
HBM 4000 1,700,000 205,000 —_ — _
Menck 12500 1,582,200 275,580 — 154,320 —
HBM 3000A 1,100,000 152,000 — — —_
Menck 8000 867,960 176,370 —_ 97,000 —
Vulcan 5150 750,000 150,000 —_ 75,000 —
Menck 7000 632,885 154,000 — 92,400 —
HBM 3000 542,471  138.890 — 30,864 —
Vulcan 5100 500,000 100,000 — — —
Menck 4600 499,070 101,410 — 61,730 —
HBM 1500 410,000 55,000 — — —
Menck 3000 325,480 66,140 — 33,070 —
Vulcan 3100 300,000 100,000 — —_ —
Vulean 560 300,000 62,500 — 43,100 —
Kobe K-150 289,000 33,100 — — 639,000
Delmag D80-12 225,000 19,500 — — —
Vulcan 540 200,000 40,000 — 32,800 -
Menck 1800 189,850 38,580 — 22,050 -
Vulcan 360 180,000 60,000 — 42,600 —
MKT 0S-60 180,000 60,000 — 20,000 —
Delmag D62-02 162,000 14,000 2,420 — 550,000
Mitsubishi MB 70 155,500 15,840 — — 440,000
Vulcan 530 150,000 30,000 — 10,000 —
MKT 0S-40 i20,000 40,000 — — —
Vulcan 340 120,000 40,000 — 31,300 —
Delmag D55 117,000 . 12,100 2,420 — 550,000
Kobe K-60 116,000 13,200 — - 543,000
Vulcan 400C 113,478 40,000 — 31,300 —
Delmag D46-02 105,000 10,120 1,950 — 396,000
Kobe K-45 97.600 9,900 — — 421,000
Menck 850 93,340 18,960 — 11,660 —
Vulcan 030 90,000 30,000 - 10,000 —
Delmag D44 87,000 9,500 2,420 — 440,000
Delmag D36-02 83,000 7,900 1,980 — 396,900
Kobe K-42 79,600 9,200 — 8,127 —
HBM 500 72,239 9,480 — —_
Delmag D30-02 62,900 6,600 1,230 — 277,800
Vulcan 020 60,000 20,000 — 10,000 —
MKT 0S-20 60,000 20,000 — — —

* Information taken from manufacturcr’s published data.
b Offshore drive cap obtained from manufacturer when available; other drive caps may be uscd.
¢ Maximum explosive force on pile.
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A i 150 0.5
Ascon 150 0.6
Conbest 500 0.8
(E%Iardwcil)(d) 275 0.7
Micarta 450 0.8

£l w® 29,600 0.8

MR E 150 0.3
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Resistance to Driving, Kips
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Rg = Static Soil Resistance

o/ .

Delormation

]

s (does not apply
at pile tip)

(a) Static
Load
P
l—Q
[ ——————— —
/ /
/ Rd = Dynamic Soil Resislance
/ / '
/ Rs
(o} >
Deformation

Rs Ry (does not apply
at pile lip)

(b) Dynamic

{Alter Hirsch, et al, 1970)
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Ultimate Pile Capacity, Kips
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1. Estimated Resistance to Driving, Ry , based on
remolded side friction in clay, static side friction
in sand and end bearing on pile wall end area.

"7 Estimated Resistance to Driving, Ry , based on
remolded side friction In clay, static side friction
in sand and end bearing on pile gross end area.
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1. Estimated Resistance to Driving, Ry; , based on
remolded side friction in clay, static side friction
in sand and end bearing on pile wall end area.

2. Estimated Resistance to Driving, Ry, , based on

~semolded side friction in clay, static side friction
in sand and end bearing on pile gross end area.

3. Computed Ulitimate Compressive Pile Capacity, Q,

B FTHEE B B A B YU R

00 50 100 150 200 250 300
] I
Pile: 48-in.-Diameter Steel Pipe
Hammer: Vulcan 3100 Clay
50
{
100 Sand _|
150 \
\ Pile with Full Set-Up
200 R
— ]
Clay
250 J
\’mﬁ Driving-Pile Plugged
300 .
Continuous Driving-Pile
Not Plugged
350 ! 1

Rate ol Penetration, Blows Per Foot

B+— IS ERE ASHRK




;\muh\\ 105500y Woli) sI81ewesed syond puo Buidwog %
%oss 1B % ‘107 Or ‘8005 5r ‘10: 01 f0-puos
%o1: 4110 % ‘sros 9r ‘sovx Tr Lror %o 0 - 4o

UOIIPUIQWOI JOWWDY - 8)Jd Y0P JO] 4 510 8W0I0T |05 JO §05 &

% 09 ozl
%, 09 09
%09 9¢
%09 ze
%09 1]

{(x)

CAINFIILAT  AHOIIM SVIT T

0SS
‘vonoseusd DOE/ A IS8 210 00¥
posoU S0 ‘Jowwdy 190 50840 8110 £

ERIE|
20 000'L.52 9 000 '00§!
10 000°06 H 000'00§
L0 000'0§ s 000°'00€
L0 000'0€ ’ 000‘08 )
10 006'2) 14 000'08
e/ x) 44} (87 44}

U D SSINISILS NOIHSND INONIS ASYINT 03.1v¥

®

'L4/SMOT8 *NOILVYLINAG 40 31VH

oop - 00§ 002 00l oo
WOGL 2V
008 HEY —.—
0003V o Looo'z
ON3631 \\
\\ ‘o002
.
7
\ | 000'9t
\
| 000'8y
\\
@ Looo'os
ooy 00f 002 - 00! 0
Y : 5 . °

VOS2 =V
100G sY —-—
V100011 Y — = —

ON3531

ood'y
L ooo's
L 000'21

looo's 1

roqou

vivQ W3LSAS ONIAIYG

‘14/6M078 ‘NOILVHLIN3G 30 31vH

o0y 00¢ 00z~ 00! o,
MIOSL ¥
MOOS ey ——
MI000EY —— — | oob'zi
(ELER] .
\\ \ 000'v2
\ 3,
..\.\.\ \ 000's€
\\ 000'sy
~ ﬁ
\@\ 000'09
oov 0O 00z OOl o
L1062 =V
Y1006 2V — ==
@000y — == Fo00'y
ON3931
\\ 00o's
-.\.\ \\ 000'2!
\\ 000'91
g
@\ L000'02

SdiIXN 'JONVLSISIY ONIAING

SdIN ‘3INVLISISIE ONIAING

‘suonduinsse (y) tajyoid pues ‘punuey
qt- p00"0as ) (1) amoud Kep *saunuey qi-y 000°005'1 (1) soosd pues ‘Jowuiey
Qi) poa'00s () tapoid Sep “sswwey g1y 000'005 (35 *anjoid pues “iwwey

Qi+ 000°00¢ (J) a1oud Aepa “rounuey qi-

1 000°00¢ (3) :apoid pues ‘iawiucy

Qi1 000" 081 (p) ta1yo1d Kejp “1aunuey qi-1) 000°081 (2) 3jjoid pues ‘sawwey qf

-1} 000°08 (g) t31yoad Aep “1awnuey Qi1 00008 (€) ﬁmﬁu ﬂ\ﬁ%

*14/SMO018 'NOILVHI3N3d 40 31vY

ooy 00E 002 00} oo
\ coo'e
[ / 000'9
-~ 000'6
a— \
10s1 Y —e 000'21
MO0V —
V1009:V == —
@ ON3931 000's1
oovp 0Of 002 0Ot oo
\. 000'2
- \
o
e o e / 000'y
\\
e 000'9
U106 =V oo00's
M08 =Y
M109§= v ———
@ ON3937 00001
ooy 00t 002 00 oo
\\ t 000'1
-\-
\ | 000'2
l\\
000'€
ok V 000"y
M08 1Y e
~.:Ow..< —_———
A V ON39T 000'S

4@

‘14/5M018 'NOILVY¥L3IN3d 40 34VYy

oov Onwm Q02 001 Oo
tooo's g
g 2
z
g, 5
. 000'9
— 2
et et \ %
ye 000's &
0O
7~ n
— x
— 3
- V1051V 000213
MIO0ER Y —- —
10093V = — =
@ GN3SIT Looo's!
0Oy 00E 002 00! o,
4] tooo'z §
/ <
R z
e \ ,©
. 000'y
||||.||||.\ \ m
“
\\ 000's
\\\\ .”
106 v 000'8 3
10813V e
L09€ Y —~—— .
@ [{CEREN ooo'ot
[d
ooy ©00FE 002 00! o
000" m
s <
. z
v a
o e 8 000'z z
\ 4
\ “
- u
— — 000 M
n
ol
0P TV 000’y 3
N08 =Y ——
109tV ———
@ GIERER] L ooo's



ZN BB EBHEE 2 BB 7T F LAwA o

2 ARBERMEACTRICMAERE  REMBT REHUF B LBRET

B 5340 > T PEEFIEITHREED 55T EERER N RABE -

34TREHEISE YT T T AR K RITHEENS T2 RARERER o

FHE HTEREAZR A TRERKERHETEARE @I RATE
AHDREERT o HL/HERE M ] BER RSB 2 37 Thk SURF R F7ak (Bl 4 5%
ZTEBEHE -




2 % X B

10.

Isaacs. D. V. Reinforced concrete pile formula. Trans.
Inst. Eng. Aust., 12: 312-323 (1931).

Glanvillc. W. H., Grime. G., Fox. E. N., and Davies.
W. W. An Investigation of the Stresses 1in Reinforced
Concrete Piles During Driving. Technical paper No. 20.
British Building Research Board. 1938.

Smith. E. A. L. Pile driving impact. Proc. Indust.
Computation Seminar, New York: International Business
Machines. September 1950.

Smith. E. A. L. Impact and logitudinal wave transmis-
sion. Trans. Am. Soc. Mech. Eng., 120: 963-973 (1955).
Smith. E. A. L. Pile driving analysis by the wave
equation. Trans. Am. Soc. Civ. Eng., 127 (Pt.I): 1145-
1171 (1962).

Hirsch. T. J., Carr, L., and Lowery, L. L. Pile Driving
Analyses-Wave Equation TUser's Manual. TTI Program
Implementation Package. Vols. 1-4. Washington. D.
C.: Federal Highway Administration. 1976.

Goble, G. G., and Rausche. F. Wave Equation Analysis
of Pile-Driving. WEAP Program implementation Package.
Vols. 1-4. Washington. D.C.: Federal Highway Admin-
istration, 1976.

Forehand, P. W., and Reese. J. L. Prediction of pile
capacity by the wave equation. ASCE. J. Soil Mech.
Found. Div., 90 (SM2): 1-25 (1964). |
Lowery. L. L., Hirsch. T. J., Edwards. T. C., Coyle.
H. M., and Sampson. C. H., Jr. Pile Driving Analysis
State of the Art. Texas Transportation Institute Re-
search Report 33-13. College Station: Texas A&M Univer-
sity. 1969.

Foye. R., Jr. Coyle. H. M., Hirsch. T. J., Bartoskewitz.
R. E., and Milberger. L. J. Wave Equation Analyses
of Full-Scale Test Piles Using Measured Field Data.

Texas Transportation Institute Research Report 125-



11.

12.

13.

14.

15.

16.

-7. College Station: Texas A&M University, 1972.
Hirsch. T. J., Lowery, L. L., Coyle, H. M., and Samson.
C. H. Jr. Pile driving analysis by one-dimensional
wave theory: State of the art. Pile Foundations. High-
way Research Record No. 333. Washington. D.C.: Highway
Research Board. 33-54. 1970.

Roussel, H. J., Jr. Pile Driving Analysis of Large
Diameter High Capacity Offshore Piles. Ph. D. Disserta-
tion, Dept. of Civil Engineering. New Orleans: Tulane
University. 1979.

Heerema. E. P. Relationships between wall friction.
displacement velocity and horizontal stress 1in clay
and in sand, for pile drivability analysis. Ground
Engineering, 12(1): 55-61. 65 (1979).

American Petroleum Institute. Recommended Practice for
Planning, Designing, and Constructing Fixed Offshore
Platforms. 13th ed. API RP 2A. Washington. D.C.
American Petroleum Institute. 1982.

Vijayvergiya. V. N., and Focht. J. A., Jr. A new way to
predict the capacity of piles in clay. Proc. 4th Ann.
Offshore Technol. Conf., Houston. OTC paper 1718.
2: 865-874, 1972. _

Vesic, A. S. Principles of Pile Foundation Design.
Soil Mechanics Series No. 38. Durham; NC: School of

Engineering, Duke University, 1975.

fatigue '"theory. Proc. European Offshore Pet. Conft.
Exhib. 1:413-422. 1978.




iﬁiﬁ&%i@j{iﬁiﬁmﬁﬂﬁ KETT%6HTH
~Ha 2k R IL B 2 i~

B I e AL i i at B bt L Bl

#F ok
RSB HH LHEEZFRFEK

e~ ik

Bz iR g X EFN
LW B2 Uilg R - sk 2 UTFE o
2. T EEEHRR o
3 KF1EE o
4.8 o
5. 2@ HIEEEE o
DEREREFEFEENLEN G R L XBBRADEHEE » B4
Bt Z A # S/ RIEBRETRENE  NE> HE BB 118 #ETHEE
RAAX(LHERGERER ) » HEERSFAMMEERE > Bavifs . K
EHES
M EHEME (FHERERET ) BARMMRB RRER » EHERK
EERE, IiR » R PEMTER ML N BB R B 0 EILIE
KEEEEERRANTSL » AT B TEAZESNE S LEEEEBES
 EVBAFBRD RS > MRARBERMBE  AKFEE ) REBEE
By B R B BCRS - BB ER R 2208 DR TREEETIA LSS o
REBURLBRARFELBR » W] 5BKAKIERMAEBERRRH



AR —— VIR ET RIA & » MARORBICHEE » HEM AR
ZBEEML - HEABRTE2 TN BEEFE—2EK » LURE L%
SRR TR 2 LR KR 4522 M » B0 (RRDR K HE - 8
1 FREVED M B AEBEMN > B 2 RRREE SR E o HERREXRD
RS B R ER SRR - |

—~Ubble
/o/dd ed later
;’E‘// 7 4

Figure 1

CROSS SECTION SHOWING RESULT
OF QUICKSAND CONDITION

1. B RA RO ERRE

LTI7T77TTT 77T I filter layers
V=73

L/ 77

- fine sand

Figure 2

FILTER LAYER UNDEZR MONOLITHIC
BREAKWATER

& 2 BF R e R




MWAER——HIEKTHEE R 1L LS EZBETRE  RETHEIEERZ
TEE AWK A H EEFT BT ALEREHBRMEDE - B>
REEYER o PR KRR R EERE BUBWRIT 5[4 -

tilter loYer a b

Fiqure 3 REPRESENTATION OF PRESSURES
- WITHIN BREAKWATER

=3 BIEEANZENRE

W 3 Frs » FREBRA a ~ b METEZ KEER—FE & HEER
R1 > RI&R alq b 2t HREANAER2 B3> AAOBE 58
4 b Ma Z REKT  BRKIEZEAETT HRIER » 5185 RUTE - A5
REATS B AKTHE T Bat E » KIABA NS EEE (FLR2E ) » BERDS
S IRE A G ) > TSR RR & N AIH T S A IR RIS - (B
~RUIEDN SR > B0 RR TERE P8R/ » BEEHTE —BIE
AERAR -

U A BAE KRR A KRS » B I +#ERK > BEFEEFLESD
B EHEZBEERRE  a KRz » bB bR HE » —BMS > 7
B7 1k Eaft —HEIE R B—Hv By » H4ESHEH X - RGBSR 5
e — ARl BR R R R » FTUE KRG B LIE B o



L~ BRI ZER

LIVA (A ) REEE :

&5 EIE E R LR E % A/NA (B A ) R » HEEBRER1 ~2 R
R L JHEEENE IV AR AR RIFKE » MO&EE A ABOE » W& 4 5
a0 BEATRIUEL00 ~5 kg ZH » TR 40cm > HEPTIHRAE

13 21 36 __ 6 L6 5
31 +6.7
] gONE 4[4,, 11 Upper limit of barge use

70 oY 0 i 1 / MSL ELEV.0.0

e e 10
QUARRY oy 30
RUN
a FILIER IS THICK N
f-10.0, stope 1:100
35 .9 5 47 .5 26 .

— e L rict- Laa wi

Figure 4
SKETCH .DESIGN OF STONE BREAKWATER
- ORIGINAL SCALE 1.500

B4 HAGHERZETE ( Scale 1:500)
BEBEA BFREMEARE TEZERNGTER  HLUBLE  P.E. #
i e SRR o
2. % Fl JE SR SRR B Ak T B 2 ST
IO 5 FTR » FLRE T Ak UMM S T LB 2 Al = A4 BB P
BE o EEBERA B BEEER SR TRELLRESS > MHET
N 6 TR > I LS @ U L b 2 BT DB

=~ EErE 2B

H 1932 FERBE XA EFREREF AN NEE - BNHE B IREE
ERERNKBEEY » HARK 1963 F5 R T —RET R
¥l S WA GG » BAMES00~1000 kg AFHTEI0 mm > E



.,
[t e

PAC PR NN TN ¥ (A4}

S ARSI /T PR
. e !

.A.ﬂ pifrw [4 [”‘.,,?

P v

Yozt

! [
"'."y-,!‘;-,,". " ’0, (‘.

~
1

5 7“-”) A " h"ﬂ

‘. ."h“-,"ﬁ ‘, _I"" ”»

Figure 5
WOVEN FABRIC MATTRESS

W5 wEkBEE




Figure 6

WOVEN FABRIC MATTRESS
WITH CONCRETE BLOCK

He 8 IR 3R

& 6



E5~8 cm » EE 115~ 184 kg /m® » FHiR ERIEME RPTEEHEN
RBEAGAE S SRS % RAMWE 1,500 ~ 2,000 kg » AP\
& 30 mm » HYARSBHERZAEATSR -

1. R IR K R VR %

BRI ES » BATTHER 2B » AIATINAULAE ER R ERHZ
WIS R NVIEREEE > B I ERCHR °
2EBBEEREREFTE -

SBNIAEL - REMAGE TEIPRIEK
3.5 1B W R PR IR R R

&8 A I 7 2 T T R S 0 B IR R R W R K o

BHERZEKER TECFEASRERLEYE - (L2 H 284t
s BEHNE MR EBY » BREMANE ZEERNEK » K ZHFEBK
BHEREMEREARE  RARESWEREZEH -

BHEEAS THESEZERZEAME  BEGERCERR KT HHH
S o AR A BB 8L o B R B ER KM - A
MERAET  AEARSEHRLE RIIKEEAZEERE RERE
ME R REHMAMMEE R -

B SR ERENS 0.8~ 1.30 » hRAY KR AERRE
30 ~ 504 HAH®MH 0.7 HEFRO0.75 ~ 0.8 &Ko

HRBRFAEHE <A AE 7 Fis > BUOE 8 ~ B9 IaRE—#&R
ENHERER ERAEMH 0.6 XEVIFEER22 m » MEEFEH
y BEEAEE 0.7 REVIAEER 19 m> WEETNETEADIIFEERR
AR AREEE » EAFEHEA -

MREZEERBTRER] o




w *
- ar
TR e LE
TRTNTETI u?.:,/ COLDIR ) i o Qo § =1 M U H o\ (OL TN )t it / GO {17005 FLain ) b o undted 3 Y,
1 1 . |
08~05 _ &= Gt e =] 08~05 b= 0s-05_ ===
e S e . *
505
Bordiiv ! [FEIA IR TR ooy
FUA-TIE W Ha  IFIR ] b j VI
WL Y B b

vinwrane M

e G )

CUaing)
EX
i va iR




CHEEHGEY ) @HERREN G- SRuE

8 ]

006y & w

FRAILTLATTTYTTT

B/ 3350¢ ~ 01

IR B AN BRILES LI

(/83006 ~ 002 ) ot

00K — ,”vv\w
N-hh—ti

.nn~ ..Em.. ..s.v .\_.4 etz ey lazy A
Tj ~Foygp, 0011 - TS [ o
00°S EScn BV 8_.. n F.wc SR | B ‘h 05°6 —
Semvmembemd o . . T v
T||||LS~ . \ w . 0S¥\ uu'z
00°C X 00°2 X U5 "M oo ; A S eoExwTixwz GS'1 X OU'E X USSP g
00 UE 0 4 %
b ] | bt d | indusdear-teun’d I Ao
W F ] 0o’y
N | R } S — e (M Tl I ._.lm,.qnm..
4 — 0870+ "IN 05T0+ T AW
00°2 + ovof "
. |
14 Ty Us rl.b-.—x e uw ¥ '
010 U812 ol'y
' 0p°7e
o + - b b 4



CHEBHY) MEHEHRE—EREY 6E

5 fo: W & W . %
' AT 7] - X
4 T Al TTIETIE A0S ~ 002 ) 7l T
) - ~ 00 00°¥(
30g~ol | LT Wt ..
. -

W ¢

€00°Z X 00°Z X OS°¥) T &

o ¥

o't —
0S°6—

(0§ IX00°E % 0S°V) e &

01T 0= TN o e =
— v e e~
VSO0+TMH o0 4 7 H' I

w & #

— 82 —




£1 MEHZERRE

%] Kl E B # ¥
BELTHHE o 0.6
BELEHWNE - 0.5
EELIHEREZ L 0.5
BREHBEE . V 0.8
HREHWE 0.7
WEHWE | 0.65

U ~ B3 FE A3 e Pk o b

AEERSRREERRHAHR R AR LB EE ) F-XKEkBRL
HRBEER ( Slip circle analyses ) R A+ # HB 5T LG
HOTHT » FERLR BB - 3t LUT SRS E 6 Rt # o
LB R 1R E

BHUHT D BEFRREE B 2B HREZ KFHEER EHEARMNC EE
T BT IR (Thd ) DARELEN B » £—EXENERT » UHARCBE

BOERREM R UIEEERAE 10 Brx- 1963 4

'Van de Kreeke [GBiH

Fw = Fw sinwt 1)
Fw : BHiRIE

t - K

w i ZHEE




Figure 10 .
FORCES ON BREAKWATER|
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*2

wt
(raé)

0.2
0.3
0.4
0.5
0.5236
0.6
0.7
0.7854
0.8
0.9
1.00
1.0472
1.1
1.2
1.3
1.4
1.5
1.5708

s = NN NN NN W W W WW WS S D

wt,
(réd)

.7822
.4407
. 1451
.8771
.8168
.6276
.3913
.1974
.1648
.9458
.7324
.6332
.5233
.3176
.1144
.9129
.7124
.5708

By B RIBBHB W

Table 2 _ Breakwater sliding parameters

flwt,)
(-)!

3.6014
2.6812

1.9513.

1.3802
1.2658
0.9427
0.6167
0.4115
0.3823
0.2212
0.1169
0.0830
0.0545
0.0211
6.0202
9.5548
2.8252
0.0000
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9 BREAKWATER SLIDING PARAMETERY
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Figure 18

BREAKWATER CONSTRUCTED WITH CORE PROTECTION
CONSTRUCTION PROGRESSES IN°' NUMERICAL SEQUENCE
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| a | !
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lBlasting

Residential and
light structures

Residential and
light structures

Residential and
light structures

Residential and
light structures

Residential and
light structures

Tunnels

Residential

.2 1 2 10 20
) ol T ) 1 8 | | 1 1 ) I 1
Safe Caution —f— Damage ?i;gg?ll
o I ) S L g N L L __L L
o Caution . .
Safe Cracking ii:;igi‘ Langefors
Minor Damage 9l (1958)
| I 1 1 1 I { L T 1 1.
, -Minor damagée-———: |7 . ; Edwards
Safe (superificial) Major Damage | (460
. i ) 4 1 A r' j ) SN SRS | M S
Safe Less than 50% chance-— |More than 50% [chance Duvall
of minor damage of major damage (1962)
- T T TT T
. Minor[ . Dvorak
Safe Caution Damage Major Damage (1962)
1 1 1 1 L 1 1 1T N o
Fall of rock in -~ Langefors
Safe unlined tunnels (1823)
Cracking of rock——
i I 1 1 ) ) o T 11
Minor Caution Major :
sate damage damage | 1573
T ) R I S S S S 1 I

& —

Peak Particle Velocity

(inch/sec)

RE) HE A ERR
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Possibility of| |[Probable Damage to
Plaster Cracks|{ |Load-Bearing Units

vibration type ',
A D -

ot specitics ——f  [sare sanage to Load;searing
(vibration 20 Hz) )

i )l | S G S O ) 11 1 |
Standardized British Peak Particle Velocity (inch/sec)
damage criteria
1 .2 1 2 10 20
T T T 1I°T 1 ) I S T
— Class 1 + Permissible vibration level V
I Y I I S | T A S W AR |
' ' i . . . i
Vibration Type Class 2 Permissible vibration level

Not Specified —— - I T o~ — T o . - T
(vibration 20 Hz)

Class 3 Permissible vibration level

1 | A S G | T  SUAN R S | X

Permissible [
Vibration Level

I T 11T T I — T
Peak Particle Velocity
{inch/sec)

-Class 4 Caution

Note:Structures are classified as follows:
1.Ruin,historic monuments in poor stat of repair
2.Buildings with visible damage ,cracks in walls
3.Buildings without damage in good state of repair

(may have plaster cracks)
4.77ell-stiffened structure(for example,industrial building)
Scurce:German Standard DIN 4150 (Proposed Revision) 1971
(Brenner and Chittikulandilok,1375)

B0y REy AR EER
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