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1-Yoshiyuki ITO: “History of discussions on breakwater design”, Tech. Note of PHRI, No. 69,1969,78p.
(in Japanese).

2-Michio MORIHIRA, Shusaku KAKIZAKI, Toru KIKUYA: “Experimental study on wave force
damping effects due to deformed artificial blocks”, Rept of PHRI, Vol. 6, No. 4, 1967, pp. 1-31 (in
Japanese).

3-Tomotsuka TAKAYAMA, Yasumasa SUZUKI, Hiroyasu KAWAI, Hideyoshi FUJISAKU: “Approach
to probabilistic design for a breakwater”, Tech. Note of PHRI, No. 785, 1994, 36p. (in Japanese).
4-Takashi NAGAO, Noboru OKUBO, Susumu KAWASAKI, Yukio HAYASHI: “Safety factor of
breakwater total system under the reliability design method (3rd report) ._summary of the applicability of
the levels 1 and 2 method .”, Rept of PHRI, Vol.37, No. 2, 1998, pp. 131-176 (in Japanese).

5-Hiroyasu KAWAI, Tomotsuka TAKAYAMA, Yasumasa SUZUKI, Tetsuya HIRAISHI: “Failure
probability of breakwater caisson in consideration of tidal level variation”, Rept of PHRI, Vol. 36, No. 4,
1997, pp. 3-41 (in Japanese).

6-Ken-ichiro SHIMOSAKO, Shigeo TAKAHASHI: “Reliability design method of composite breakwater
using expected sliding distance”, Rept of PHRI, Vol. 37, No. 3, 1998, pp. 3-30 (in Japanese).

7-Takashi TSUCHIDA, Tang YiXin: “The optimum safety factor for stability analyses of harbor
structures by use of the circular arc slip method”, Rept of PHRI, Vol. 35, No. 1, 1996, pp. 117-146 (in
Japanese).

8-Katsutoshi TANIMOTO, Tadahiko YAGYU, Tsutomu MURANAGA, Kozo SHIBATA, Yoshimi
GODA: “Stability of armor units for foundation mounds of composite breakwaters by irregular wave
tests”, Rept of PHRI, Vol. 21, No. 3, 1982, pp. 3-42(in Japanese).

9-Katsutoshi TANIMOTO, Katsutoshi KIMURA, Keiji MIYAZAKI: “Study on stability of dike at the
opening section of tsunami protection breakwaters”, Rept of PHRI, Vol. 27, No. 4, 1988, pp. 93-121 (in
Japanese).

10-Yoshiyuki ITO, Katsutoshi TANIMOTO, Tsutomu KIHARA: “Digital computation on the effect of
breakwaters against long period waves (4th report)”,Rept of PHRI,Vol.7, No.4, 1968,pp.55-83(in
Japanese).

11-Katsutoshi TANIMOTO, Suketo HARANAKA, Shigeo TAKAHASHI, Kazuhiro KOMATSU,
Masahoko TODOROKI, Mutsuo OSATO: “An experimental investigation of wave reflection,
overtopping and wave forces for several types of breakwaters and sea walls”, Tech. Note of PHRI, No.
246, 1976, 38p. (in Japanese).

12-Tadahiko YAGYU, Miyuki YUZA: “A compilation of the existing data of upright breakwater with
wave dissipating capacity”, Tech. Note of PHRI, No. 358, 1980, 314p. (in Japanese).

13-Yasushi HOSOKAWA, Eiichi MIYOSHI, Osamu KIKUCHI: “Experiments on hydraulic
characteristics and aeration capacity of the slit caisson type seawall”, Tech. Note of PHRI, No. 312, 1979,
23p. (in Japanese).

14- Jarlan, G. E.: “A perforated vertical wall breakwater”, The Dock and Harbour Authority, Vol. 41 No.
488, 1961, pp. 394-398.

15-Katsutoshi TANIMOTO, Yasutoshi YOSHIMOTO: “Theoretical and experimental study of reflection
coefficient for wave dissipating caisson with a permeable front wall”, Rept of PHRI, Vol. 21, No. 3,
1982, pp. 43-77 (in Japanese).

16-Michio MORIHIRA, Shusaku KAKIZAKI, Yoshimi GODA: “Experimental investigation of a
curtain-wall breakwater”, Rept of PHRI, Vol. 3, No. 1, 1964, 27p. (in Japanese).



i cdiblno &l ] ol o sl 1 yb Josdlygiws A¥

17-Yoshiyuki ITO, Shigeru CHIBA: “An approximate theory of floating breakwaters”, Rept of PHRI,
Vol. 11, No. 2, 1972, pp.43-77 (in Japanese).

18-Shigeru UEDA, Satoru SHIRAISHI, Kazuo KAI: “Calculation method of shear force and bending
moment induced on pontoon type floating structures in random sea”, Tech. Note of PHRI, No. 505, 1984,
27p. (in Japanese).

19-Hiroaki OZASA: “Field investigation of submarine sand banks and large sand waves”, Rept of PHRI,
Vol. 14, No. 2, 1975,pp. 3-46. (in Japanese).

20-Norio TANAKA: “Change in seabed and beach near by sand beach port”, PHRI, Seminar Proceeding,
1974, pp. 1-46. (in Japanese).

21-Shoji  SATO, NorioTANAKA, Katsuhiro SASAKI: “Change in seabed configuration during
construction of Kashima Port (case study)”, Rept of PHRI, Vol.13,No.4, 1974, pp. 3-78. (in Japanese).
22-Japan Soc. Civil Engrs.: “Civil Engineering Handbook”, 1974, pp. 2268-2270 (in Japanese).
23-Taka-aki UDA, Akira TAKAHASHI, Hideaki MATSUDA: “Charactaristic of land configuration or
river mouth and investigation on prevension measures to deformation in Japan”, PWRI Report, N0.3281,
1994, 123p. (in Japanese).

24-Kazuo TANAKA, Yuki NAKAJIMA, Jiro ENDO, Eiji KANEUCHI: “Erosion Control of Shore”,
Erosion Control SeriesIll-9, The Japan Society of Erosion Control Engineering, Ishibashi Books, 1985 (in
Japanese).

25-Japan Soc. Civil Engrs.: “Civil Engineering Handbook”, 1974, pp. 2718-2720 (in Japanese).

26-Japan Soc. Civil Engrs.: “Landscape Design of Port”, Gihodo, December 1991 (in Japanese).
27-Coastal Development Institute of Technology: “Port Environment Improvement Facilities Manual”,
1991 (in Japanese).

28-Institute for Transport Policy Studies: “Guideline for Facility Building for Elderly and Handicapped
Peoples in Public Passenger Terminals”, 1994 (in Japanese).

29-Mitsuaki FURUDOI, Takeshi KATAYAMA: “Investigation of residual water levels”, Report of
PHRI, No.115, 1971 (in Japanese).

30-Koichi KUBO, Mamoru MURAKAMI: “Experiment on watertightening of sheetpile walls”, Soil and
Foundation, Vol.11.No.2, 1963 (in Japanese).

31-Kazuya YAMAMURA, Tadahiko FUJIYAMA, Masao INUSOKU, Kenjiro NIBA: “Experiment on
watertightening of sheetpile walls”, Public Works Res. Inst. Report, VVol.123, No.3, 1964 (in Japanese).
32-Yoshihiro SHOJI, Seiji KOMEDA, Yukiharu TOMITA: “Experiment on permability of sheetpile
walls”, Report of PHRI,Vol.21, No.4, 1982, pp.41-82 (in Japanese).

33-Nippon Steel Co.,: “Report on Watertightening Test of Sheetpile Walls”, 1969 (in Japanese).
34-“Rock Engineering for Civil Engineers”, Gihodo, 1975, pp.238-254 (in Japanese).

35-“Technical Standards for Port and Harbour Facilities in Japan” , Port and Harbour Research Institude
, Ministry of Transport, Tokyo, Japan,1999.



> )l

v
@ =

S omoorepeyman.ir



> )l

v
@ =

S omoorepeyman.ir



Abstract

This volume, which is the 7" part of the Coastal Structures Design Manual, shall be applied
to design of protective facilities for harbors such as breakwaters, jetties, seawalls, duices, lucks,
revetments, levees, groins and parapets and required consideration, reviewed in six chapters.

The first chapter, General, mentions general consideration for protective facilities and their
effects on the beaches after the construction. The second chapter, Breakwaters, includes layout of
breakwaters, design conditions of breakwaters, selection of structural types, determination of cross
section, external forces for stability calculation, stability calculation, details of structures for
upright breakwater, composite breakwater, sloping breakwater and caisson type breakwater
covered with wave-dissipating concrete blocks, detailed design of upright section, breakwaters for
timber-handling facilities, storm surge protection breakwater and tsunami protection breakwater.
The third chapter, Other Types of Breakwaters, mentions selection of structural type, gravity type
special  breakwaters, upright wave-absorbing block breakwater, wave-absorbing caisson
breakwater, doping-top caisson breakwater, non-gravity type breakwaters, curtain wall breakwater
and floating breakwater. The fourth chapter, Locks, discusses selection of location, size and layout
of lock, selection of structural type, external forces and loads acting on lock, pumping and drainage
system and auxiliary facilities. The fifth chapter, Facilities to prevent shoaing and siltation,
mentions layout of jetty, details of jetty, group of groins, training jetties, facilities to trap littoral
transport and sediment flowing out of rivers and countermeasures against wind-blown sand. Finally
the sixth chapter, Revetment, discusses principle of design, design conditions, structura stability
and determination of cross section.
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