
    

http://coastseng.pmo.ir

0

1B

2Bnezamfanni.ir





 : 30716  

                           

         
:    
: 02/04/1392 

  :       
               -   

  

   )23 (      )6 ( )7 (      
  -     1352              )  

   42339/33497  20/4/1385    (     

  632      »         
-  «          1/7/1392     .  

           )2 ( )7 (  
              

                     
             .  

               
             .  

  
  

   

 

  

83955
Typewritten Text
92/27295





 

  

  

  

 

Email: info@nezamfanni.ir                               web: Nezamfanni.ir 

 

Email: cped@pmo.ir                                          web: coastseng.pmo.ir 
 

mailto:info@nezamfanni.ir
mailto:cped@pmo.ir




 

  

                 
                      

  .               
42339/33497   20/4/1385            23  
                   .  

   23                 
                      

                     
         .          300   
»         «           

                   
.  
                    

                      
                   

            ) (      
                       

                 .  
                  

                     
 .   -                
  .  

                  
                     

                     
    300               

                     



 

    .                
                        

                .  
  90                   

                     .  
                     

                    
        .    5800         

                      
                      

                   
         .           

                   
                .  

       11             
       632            .   

       641  .  
 :      630  
 :      631  
 :     632  
 :        633  
 :       634   
 :        635   
 :       636  
 :   )(    637   
 :       638  
 :      639   
 :       640  

         641  



 
 

               
                  .     

                         
                   

        .   
                 .  

 -          -        
  -          -     

    -             
   -             

                   . 
             .  

                       
            .  

   
  

    
 1392  





 

 

U

U

U

U

U

 

 















N/mm2

mA/m2

SO3























ISIRI

EN/mm2

GN/mm2

ν

α1/°C

y



yσ6.0

yσ6.0

yσ6.0

yσ6.0

3σy

yσ9.0

Hertzyσ4.2

yσ

yσ6.0

yασ6.0

yσ6.0

yσ6.0

tabtt σ≤σ+σbabct σ≤σ+σ-

0.1≤
σ
σ

+
σ
σ

ba

bc

ca

c

3σy

yσ

l

r



α

r

lE

r

l

E
7730

1

E

r

lE
20

r

l

E

1
54501091

E
20

r

l
1

y
2

2

y

yy

y

y























:
.

.:)(..

.:

tσcσ

btσbcσ

taσcaσ

baσ

yσ6.0

yσ6.0

3σy

yσ



yσ6.0

yσ6.0

3σ y

3σy

y

uσ15.0

yσ8.0

yσ4.0

yσ9.0

yσuσ

N/mm2



)()(



MHWL

MLWL

MLWL

HWLHWL

HWL

LWL



mm/year

HWL
HWLLWL -1 m

LWL -1 m

MLWL

LWL



MLWL

MLWLMLWLLWL

LWL

MLWLMLWL



Al-Zn-In

DC

Al-Zn-In
ZnMg

Mg-Mn
Mg-6Al-3Zn

VSCE
V

A.h/g

mA/cm21
A.h/g
kg/A/year

mA/cm20.03A.h/g

mV



mV

mV

mV

mVmV

mA/m2



mA/m2S

mA/m2S

mA/m2S

S

LWL

)(

LWL











rrppk SkSkS

Sk

Sp

Sr

kpkrkp

kr



C3A

C3A

C3A



C3A

)()(

Na2O+0.658 K2O



BS 812



SO3SO3

SO3



pH

ppm

ASTM D1888
ISIRI 5904

ASTM D1888
ISIRI 5904

ASTM D512
ISIRI 2350

SO4
ASTM D516
ISIRI 2354

Na2O+0.658 K2O

TDS



ASTM C979ISIRI 8287

ISIRI 3433ASTM D618

ASTM D618EN 450ISIRI 6171



ASTM C1240EN 13263

ASTM C989EN 15167



ASTM

ISIRI 2930

ASTM C260ASTM C494

ASTM C1017

ASTM







MPa

MPa

MPa





MPa

)(

kg/m3

MPa



MPaMPa



ISIRI 3201ASTM C172

ISIRI 581ASTM

C192EN 12390:2



±



)(



BS 1881:12212390:8

ENASTM C1202

KHz

ρZZ

L

AZ
Z

.


Z

A

L

Ω.m



ISIRI 8946ISIRI 8947ASTM C1218ASTM C1152



SO3

SO3

SO3SO3

SO3

SO3

SO3SO3



C



±±







°C/hr°C/hr

°C/hr°C/hr



10+T
120

10+T
150

10+T
180

10+T
210

10+T
240

10+T
90

10+T
120

10+T
150

10+T
180

10+T
210

TT









ISIRI 124,125,126

ISIRI 5719

ISIRI 124,125,126





ISIRI 124,125,126

ISIRI 5719



dhvAV 

Vm3

Am2

h

v

d

α









N/mm2



N/mm2

N/mm2

kN/m3kN/m3











ISIRI

ISIRI











FRP

FRP

EPSEPS

EPS

EPS



mmN/5cmg/m2

kN/m2

mmN/5cm

MPa

N/mm

±
mmN/cm

N/3cm



MPa
N/mm

MPa

±
°°±

MPa
N/mm

±

MPa

±
°°±

°°±











SCP





81





1-Osamu KIYOMIYA, Hiroshi YOKOTA, Takashi NAGAO: “Design of reinforced maritime structures
by the limit state design method”, Gihodo, 1999 (in Japanese).

2-Takashi NAGAO: “Studies on the application of the limit state design method to reinforced concrete
port structures”, Rept. of PHRI, Vol. 33, No. 4, 1994 (in Japanese).

3-Takashi NAGAO: “Case studies on safety factors about seismic stability for the slab of caisson type
quaywalls”, Tech. Note of PHRI, No. 867, 1997 (in Japanese).

4-Takashi NAGAO, Hiroshi YOKOTA, Koichiro TAKECHI, Susumu KAWASAKI, Noboru OKUBO:
“Fatigue limit state design method for superstructures of open type wharves in view of cargo handling
machine loads”, Rept. of PHRI, Vol. 37,No. 2, 1998 (in Japanese).

5-Tsutomu FUKUTE, Kunio YAMAMOTO, Hidenori HAMADA: “Study on the durability of concrete
mixed with sea water”,Rept. of PHRI, Vol. 29, No. 3, 1990 (in Japanese).

6-Tsutomu FUKUTE, Hidenori HAMADA, Kouji MIURA, Yoshitaka NAKAJIMA, Kiyoshi SATO,
Atsurou MORIWAKE,Katsutoshi HAMAZAKI: “Applicability of super-workable concrete using
viscous agent to densely reinforced concrete members”, Rept. of PHRI, Vol. 33, No. 2, 1994 (in
Japanese).

7-Hidenori HAMADA, Tsutomu FUKUTE, Masami ABE, Kunio YAMAMOTO: “Effect and evaluation
of concrete surface coatings for the prevention of salt attack”, Tech. Note of PHRI, No. 706, 1991 (in
Japanese).

8-Hiroshi SEKI, Sachio ONODERA, Hiroshi MARUYAMA: “Deterioration of plain concrete for coastal
structures under maritime environments”, Tech. Note of PHRI, No. 142, 1972 (in Japanese).

9-Nobuaki OTSUKI, Masamitsu HARAMO, Hidenori HAMADA: “Test on the effects of joints on the
durability of concrete in marine environment (after 10 years’ exposure)”, Tech. Note of PHRI, No. 606
(in Japanese).

10-Yoshihiro SHOJI: “Study on shearing properties of rubbles with large-scale triaxial compression test”,
Rept. of PHRI, Vol. 22,No. 4, 1983 (in Japanese).

11-Junichi MIZUKAMI, Masaki KOBAYASHI: “Strength characteristics of rubble by large-scale triaxial
compression test”,Tech. Note of PHRI, No. 699, 1991, 20 p. (in Japanese).

12-Kiyoshi TERAUCHI: “Study on deterioration and painting specification of bridges located in port
area”, Tech. Note of PHRI,No. 651, 1989 (in Japanese).

13-Kunio TAKAHASHI: “Utilization of fly ash and steel slug”, Tech. Note of PHRI, No. 886, 1997 (in
Japanese).

14-Jun-ichi MIZUKAMI, Yoshiaki KIKUCHI, Hiroyuki YOSHINO: “Characteristics of concrete debris
as rubble in marine construction”, Tech. Note of PHRI, No. 906, 1998 (in Japanese).

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







Abstract

This volume, which is the 3rd part of the Coastal Structures Design Manual, introduces

the materials, their properties and design methods for structural application, reviewed in

eight chapters.

The first chapter, General, discusses selection of materials and safety of structural

elements. The second chapter, Steel, introduces steel material constants used in design

calculation, then reviewing allowable stresses, steel piles and steel pipe sheet piles, steel

sheet piles, cast steel and forged steel, allowable stress for steel at welded zones and

spliced sections and increase of allowable stresses. Finally, mentions corrosion rate of steel

materials, corrosion control method, cathodic protection method and coating method. The

third chapter, Concrete, introduces basics of design based on the limit design method,

design based on allowable stress method, concrete materials, concrete quality and

performance and underwater concrete. The fourth chapter, Bituminous Materials, discusses

asphalt mat, paving material and sand mastic asphalt. The fifth chapter, Stone, discusses

rubble for foundation, backfilling materials and base course materials of pavement. The

sixth chapter, Timber, reviews quality of timber, allowable stresses of timber, quality of

glued laminated timber, joining of timber and maintenance of timber. The seventh chapter,

Other Materials, discusses metals other than steel, plastics and rubbers and coating

materials. Finally in last chapter, Recyclable Resources, slag, coal ash, cashed concrete are

reviewed.
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