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IN THE NAME OF GOD 
 

FOREWORD 
 
By their very nature, technical Specifications are continuously subject to modifications and 
revisions. To strengthen their merit and usefulness, continuous improvements, addendum, deletion of 
disparate information and consequently provision of updated revisions are to be made in order to 
ascertain that such Specifications meet the current requirements, inclusive of Iranian Petroleum 
Standards (IPS) and the recognized and acceptable national and international Standards, as well as 
the optimal codes and practices based on the accumulated in-house know-how and plant knowledge 
and experiences.  
 
However, in reality, due to several reasons, not to mention the complexity of the matter, the ultimate 
goal of continuous direct embedment of the required changes on the relevant Specifications may be 
far reaching. Therefore, in the interim periods between the officially issued revisions, the required 
changes will appear in other documents related to the engineering and design work of the ongoing 
projects. 
 
In response to the initiative of the Design and Engineering Directorate, and considering that the task 
of the execution of several important and mega projects for the realization of the new oil refineries, 
pipelines and oil terminals as well as improvements of the existing facilities, has been assigned to 
NIOEC, it was decided to update the NIOEC Specifications and to issue new official revisions.  
 
The Design and Engineering Directorate was itself entrusted to carry out this important task, and as 
such by forming several special technical committees, working in close co-operation and cohesion 
and sharing their expertise and knowledge, the updated and revised NIOEC Specifications were 
successfully prepared and complied. 
 
These Specifications are intended to be used for Oil Refineries, Distribution Depots, Oil Terminals, 
Pipelines and Pump Stations within NIOEC's projects, and have been  proven to be of high value for 
such purposes. It must however be  appreciated that these Specifications represent the minimum 
requirements and should in no way be interpreted as a restriction on the use of better procedures, 
engineering and design practices or materials. 
 
We encourage and highly appreciate the users and other clear sighted and experts to send their 
comments on the Specifications to the Design and Engineering Director of NIOEC for evaluation and 
approval.   
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INTRODUCTION  

To satisfy the requirement of this NIOEC Specification, Iranian petroleum standard, IPS-E-CE-140 
(Revised on July 2009) with the modifications as specified herein after shall be strictly followed.  

Articles 1 through 4 of this document replace entirely the related articles in the reference  
IPS Standard.     

 
1. SCOPE  

This Specification deals with different aspects of design principles and analyses of retaining walls 
and slope protection methods for cuttings and embankments as may be encountered in various civil 
engineering projects in the field of petroleum industries. 

It includes different types of earth retaining walls and slope protection methods, but excludes water 
front structures such as quay walls, jetties etc. except those structures common in both fields. This 
Specification excludes the structural analysis of reinforced concrete, and temporary support of 
excavations, for which, reference is made respectively to NIOEC-SP-10-01 and NIOEC-SP-00-02. 

This Specification deals with general terms and requirements and its application to any particular 
project may be subjected to the special requirements of the work under consideration. 

Deviations from this Specification will only be permitted on obtaining written approval from 
NIOEC. 

Resolution on cases not explicitly stipulated in this Specification, or on cases where conflicts may 
arise among the requirements of the referenced/relevant IPS and the international standards, shall be 
made through written consent and approval of NIOEC. 

 
2. REFERENCES  

The following standards, codes, and specifications, to the extent specified hereinafter, shall 
constitute a part of this NIOEC Specification. Latest edition of the undated referenced documents 
and the cited edition of the dated references shall apply. The applicability of changes made to the 
dated references after the cited date shall be mutually agreed upon between NIOEC and the 
vendor/contractor. 

 
NIOEC SP (NIOEC SPECIFICATIONS)  

NIOEC-SP-00-01 “NIOEC Specification for Civil Design Criteria”  

NIOEC-SP-00-02            “NIOEC Specification for Site Preparation Earthwork and Sewers”   

NIOEC-SP-00-03            “NIOEC Specification for ground improvement” 

NIOEC-SP-00-04            “NIOEC Specification for Foundation and Dike for Storage Tanks”  

NIOEC-SP-00-05            “NIOEC Specification for Excavation and Backfill for Civil Work” 

NIOEC-SP-00-10            “NIOEC Specification for Units” 

NIOEC-SP-10-01            “NIOEC Specification for Concrete” 

NIOEC-SP-10-12  “NIOEC Specification for Piles” 

NIOEC-SP-10-15            “NIOEC Specification for on Shore Facilities” 

NIOEC-SP-10-17 “NIOEC Specification for Soil Engineering”  

  

BSI (BRITISH STANDARD INSTITUTION)    

BS 5930: 1999 “Code of Practice for Site Investigations”  

Full document details: NIOEC SP-10-16 2015

http://www.avadocuments.com/doc/nioec-sp-10-16-2015
http://www.avadocuments.com/doc/nioec-sp-10-16-2015


   
  

                                             JUNE, 2015                                     NIOEC-SP-10-16(2) 

 3

BS 6031: 1981 “Code of Practice for Earthworks”  

BS 6349-1:2000 “Maritime Structures, General Criteria”     

         

IPS (IRANIAN PETROLUM STANDARDS)  

IPS-E-CE-140(Revised on July 2009) “Engineering Standard for Retaining Walls & Slope 
Protection” 

 

NAVFAC (NAVAL FACILITIES ENGINEERING COMMAND) 

DM-7.02                        “Foundations and Earth Structures” 

 

2.1. Equivalent to IPS Standards  
Substitute the following IPS standards as referred to throughout IPS-E-CE-140 to relevant 
NIOEC`s Specifications as follows:  

 
IPS Standard                                             Relevant NIOEC Specification  
IPS-E-CE-110 NIOEC-SP-10-17 

 
IPS-E-CE-200 NIOEC-SP-10-01 

  NIOEC-SP-00-01 
 

IPS-E-CE-120 NIOEC-SP-00-04 
  NIOEC-SP-00-01 
 

IPS-E-CE-140 NIOEC-SP-10-16 
 

IPS-C-CE-112 NIOEC-SP-00-02 
  NIOEC-SP-00-03 
  NIOEC-SP-00-05 
 

IPS- G-CE-470 NIOEC-SP-10-15 
 
IPS-E-CE-130 NIOEC-SP-10-12 
 

3. UNITS 

International system of unites (SI) shall be used in accordance with NIOEC-SP-00-10, unless 
otherwise specified. 

 
4. DEFINITIONS AND TERMINOLOGY 

The following terms are defined for general use in this Specification. 

Diaphragm wall: A system of construction in which a bentonite slurry is employed to maintain a 
pressure head and stabilize a trench being formed with boring or grabbing equipment. When the 
required depth has been reached the trench is concreted from the bottom upward, displacing the 
slurry for removal. 

 
Gabions: Stone-filled steel wire baskets which can be assembled or stacked like building blocks to 
act as retaining walls or provide slope and erosion protection. 
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Gravity wall: A retaining wall of heavy cross section that resists horizontal loads by means of dead 
weight. 
Note: The dead weight may be augmented by ground anchors. 

 
Index properties: Refers to those properties that indicate the type and condition of soil. The tests 
required to determine the index properties are called classification tests. 

 
Retaining wall: Structures intended to hold back masses of earth or other loose material where 
conditions make it impossible to let those masses assume their natural slopes. 
 
Sheet Piling: A pile with a generally flat cross section, made to interlock with adjoining sections to 
form a thin diaphragm wall or bulkhead, used to resist the lateral force of retained earth or water 
when part of temporary and permanent structures. 
 
Weephole: In wet ground a hole generally provided through retaining walls to allow the discharge 
of water so as to prevent the development of excessive hydrostatic head of water. 
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FOREWORD 

The Iranian Petroleum Standards (IPS) reflect 
the views of the Iranian Ministry of Petroleum 
and are intended for use in the oil and gas 
production facilities, oil refineries, chemical and 
petrochemical plants, gas handling and 
processing installations and other such facilities. 
 

IPS is based on internationally acceptable 
standards and includes selections from the items 
stipulated in the referenced standards. They are 
also supplemented by additional requirements 
and/or modifications based on the experience 
acquired by the Iranian Petroleum Industry and 
the local market availability. The options which 
are not specified in the text of the standards are 
itemized in data sheet/s, so that, the user can 
select his appropriate preferences therein. 
 

The IPS standards are therefore expected to be 
sufficiently flexible so that the users can adapt 
these standards to their requirements. However, 
they may not cover every requirement of each 
project. For such cases, an addendum to IPS 
Standard shall be prepared by the user which 
elaborates the particular requirements of the 
user. This addendum together with the relevant 
IPS shall form the job specification for the 
specific project or work. 

The IPS is reviewed and up-dated approximately 
every five years. Each standards are subject to 
amendment or withdrawal, if required, thus the 
latest edition of IPS shall be applicable 

 

The users of IPS are therefore requested to send 
their views and comments, including any 
addendum prepared for particular cases to the 
following address. These comments and 
recommendations will be reviewed by the 
relevant technical committee and in case of 
approval will be incorporated in the next revision 
of the standard. 

Standards and Research department 
No.19, Street14, North kheradmand  
Karimkhan Avenue, Tehran, Iran . 
Postal Code- 1585886851  
Tel: 88810459-60  & 66153055  
Fax: 88810462 
Email: Standards@nioc.org 

 پيش گفتار 

 منعكس كننده ديدگاههاي )IPS(استانداردهاي نفت ايران 
وزارت نفت ايران است و براي استفاده در تأسيسات توليد 
نفت و گاز، پالايشگاههاي نفت، واحدهاي شيميايي و 
پتروشيمي، تأسيسات انتقال و فراورش گاز و ساير تأسيسات 

  .مشابه تهيه شده است
س استانداردهاي قابل قبول استانداردهاي نفت، براسا

هايي از استانداردهاي  المللي تهيه شده و شامل گزيده بين
همچنين براساس تجربيات . باشد مورد مي مرجع در هر

صنعت نفت كشور و قابليت تأمين كالا از بازار داخلي و نيز 
برحسب نياز، مواردي بطور تكميلي و يا اصلاحي در اين 

هاي فني كه در  واردي از گزينهم. استاندارد لحاظ شده است
ها بصورت  متن استانداردها آورده نشده است در داده برگ

شماره گذاري شده براي استفاده مناسب كاربران آورده شده 
  .است

استانداردهاي نفت، بشكلي كاملاً انعطاف پذير تدوين شده 
. است تا كاربران بتوانند نيازهاي خود را با آنها منطبق نمايند

هاي پروژه ها را  ين حال ممكن است تمام نيازمنديبا ا
اي كه نيازهاي  در اين گونه موارد بايد الحاقيه. پوشش ندهند

اين . نمايد تهيه و پيوست نمايند خاص آنها را تأمين مي
الحاقيه همراه با استاندارد مربوطه، مشخصات فني آن پروژه 

  .و يا كار خاص را تشكيل خواهند داد
  

ي نفت تقريباً هر پنج سال يكبار مورد بررسي استانداردها
ها ممكن است  در اين بررسي. گردند قرار گرفته و روزآمد مي

اي به آن اضافه شود و بنابراين  استانداردي حذف و يا الحاقيه
  .همواره آخرين ويرايش آنها ملاك عمل مي باشد

نظرها و  شود نقطه  از كاربران استاندارد، درخواست مي
اي كه براي موارد  ات اصلاحي و يا هرگونه الحاقيهپيشنهاد

نظرات و . اند، به نشاني زير ارسال نمايند خاص تهيه نموده
هاي فني مربوطه بررسي و در  پيشنهادات دريافتي در كميته

صورت تصويب در تجديد نظرهاي بعدي استاندارد منعكس 
  .خواهد شد

الي، كوچه ايران، تهران، خيابان كريمخان زند، خردمند شم
  19چهاردهم، شماره 

 اداره تحقيقات و استانداردها
   1585886851: كدپستي 

         66153055 و 88810459 - 60: تلفن 
  021-88810462:  دور نگار 

Standards@nioc.org                       :  يپست الكترونيك
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General Definitions:  

Throughout this Standard the following 
definitions shall apply. 

 :تعاريف عمومي  

 .در اين استاندارد تعاريف زير به كار مي رود

Company : 

Refers to one of the related and/or affiliated 
companies of the Iranian Ministry of Petroleum 
such as National Iranian Oil Company, National 
Iranian Gas Company, and National 
Petrochemical Company etc. 

 :شركت  

به شركت هاي اصلي و وابسته وزارت نفت مثل شركت ملي 
نفت ايران، شركت ملي گاز ايران، شركت ملي صنايع 

 . شود پتروشيمي و غيره اطلاق مي

 : Purchaser  :خريدار

 Means the "Company" Where this standard is 
part of direct purchaser order by the “Company”, 
and the “Contractor” where this Standard is a part 
of contract documents. 

 

 كه اين استاندارد بخشي از مدارك سفارش "شركتي"يعني 
 كه "پيمانكاري"باشد و يا   مي"شركت"خريد مستقيم آن 

 .ين استاندارد بخشي از مدارك قرارداد آن است ا

  :Vendor And Supplier :فروشنده و تامين كننده

Refers to firm or person who will supply and/or 
fabricate the equipment or material. 

 

شود كه تجهيزات و كالاهاي  به موسسه و يا شخصي گفته مي
 .مايد ن مورد لزوم صنعت را تامين مي

 :Contractor پيمانكار

Refers to the persons, firm or company whose 
tender has been accepted by the company.  

 

شود كه پيشنهادش  به شخص ، موسسه ويا شركتي گفته مي
  .براي  مناقصه و يا مزايده پذيرفته شده است

Executor : 

Executor is the party which carries out all or part 
of construction and/or commissioning for the 
project. 

 مجري  

شود كه تمام يا قسمتي از  مجري به گروهي اطلاق مي
 .كارهاي اجرايي و يا راه اندازي پروژه را انجام دهد

 : Inspector بازرس

The Inspector referred to in this Standard is a 
person/persons or a body appointed in writing by 
the company for the inspection of fabrication and 
installation work. 

 

شود كه  در اين استاندارد بازرس به فرد يا گروهي اطلاق مي
كتباً توسط كارفرما براي بازرسي ساخت و نصب تجهيزات 

 .معرفي شده باشد

Shall:  

Is used where a provision is mandatory. 

 :بايد 

  .شود براي كاري كه انجام آن اجباري است استفاده مي

Should 

Is used where a provision is advisory only. 

  :توصيه 
 .شود براي كاري كه ضرورت انجام آن توصيه مي

Will: 

Is normally used in connection with the action 
by the “Company” rather than by a contractor, 
supplier or vendor. 

  :ترجيح 

شود كه انجام كار مطابق با نظر  معمولاً در جايي استفاده مي
 . شود شركت  ترجيح داده مي

 :May  : ممكن است

Is used where a provision is completely 
discretionary. 

 

 .باشد  براي كاري كه انجام آن اختياري مي
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  1388مرداد 

  

  

 
تمام حقوق آن متعلق به . تاندارد متعلق به وزارت نفت ايران استاين اس

 بدون رضايت كتبي وزارت نفت ايران،  تمام يا  مالك آن بوده و نبايد
بخشي از اين استاندارد ، به هر شكل يا وسيله ازجمله تكثير، ذخيره 

  .سازي، انتقال، يا روش ديگري در اختيار افراد ثالث قرار گيرد
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0. INTRODUCTION 

In various civil engineering projects, it becomes 
often necessary to adopt measures for retaining 
earth masses and protecting slopes of cuttings and 
embankments. This Engineering Standard gives 
guidance on the design and analysis principles of 
earth retaining structures and slope protections. 
Due to its broad scope, the Standard is presented 
in two parts: 

 

Part One - Retaining Walls 

Part Two - Slope Protection 

   مقدمه-0 
بكارگيري راه هاي مختلف مهندسي عمران، غالباً در پروژه

 ها حفاظت شيرواني و هاي خاك هائي جهت نگهداري توده حل
اين استاندارد . يابد ضرورت مي ها  و خاكريزيها برداريدر خاك

در خصوص طراحي و اصول هائي را  مهندسي، راهنمايي
ا ب. دهد ارائه ميهاحفاظت شيروانيهاي حايل و تحليل سازه

كاربرد، اين استاندارد در دو بخش ارائه گسترده دامنه توجه به 
  :شودمي

    ديوارهاي حايل- بخش اول
  حفاظت شيرواني   -بخش دوم 
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PART ONE 

RETAINING WALLS 

  بخش اول 
  ديوارهاي حايل

1. SCOPE 

This Engineering Standard deals with different 
aspects of design principles and analyses of 
retaining walls methods for cuttings and 
embankments as may be encountered in various 
civil engineering projects in the field of 
petroleum industries. 

    دامنه كاربرد-1 
 اصول طراحي و  مختلفهاياين استاندارد مهندسي جنبه

 و ها  خاكبرداريبرايتحليل ديوارهاي حايل اي ه روش
هاي مختلف عمراني در  كه ممكن است در پروژهها خاكريزي

  .دهد  قرار مييرا مورد بررسصنايع نفت پيش آيد، 

It includes different types of earth retaining walls 
methods, but excludes water front structures such 
as quay walls, jetties etc. except those structures 
common in both fields. Also, the structural 
analysis of reinforced concrete, and temporary 
support of excavations are not included, for 
which, reference is made respectively to IPS-E-
CE- 200 and IPS-C-CE-112. 

اين استاندارد شامل انواع مختلف ديوارهاي حايل خاك، بــه  
 اسكله و هاي آب، نظير ديــواردر مقابلهــاي  سازهغير از
 در هر دو شتركهاي م سازهو همچنينها و غيره شكنموج

اي بتن مسلح و زههمچنين تحليل سا. شوددسته را شامل مي
. شود نميد اين استاندار جهت حفاري شاملمهارهــاي موقت

 IPS-E-CE-200 استانداردهاي ترتيب بهبراي اين موارد به 
  .مراجعه شودIPS-E-CE-112 و 

The Standard is written in general terms and its 
application to any particular project may be 
subjected to the special requirements of the work 
under consideration. 

اين استاندارد براي موارد عمومي نوشته شده است و استفاده  
 الزامات ويژه منوط به ممكن است خاص،  پروژه هرآن براياز 

  . نظر باشددكار مور

Note 1: 

This standard specification is reviewed and 
updated by the relevant technical committee on 
May 1998, as amendment No. 1 by circular No. 
29. 

  :1يادآوري  
 توسط كميته فني 1377اين استاندارد در خرداد ماه سال 

 1مربوطه بررسي و موارد تأييد شده به عنوان اصلاحيه شماره 
  . ابلاغ گرديد29طي بخشنامه شماره 

Note 2: 

This standard specification is reviewed and 
updated by the relevant technical committee on 
November 2004, as amendment No. 2 by circular 
No. 259. 

  :2يادآوري  
 توسط كميته فني 1383اين استاندارد در آذر ماه سال 

 2مربوطه بررسي و موارد تأييد شده به عنوان اصلاحيه شماره 
  . ابلاغ گرديد259طي بخشنامه شماره 

Note 3:  

This bilingual standard is a revised version of the 
standard specification by the relevant technical 
committee on July 2009, which is issued as 
revision   (1). Revision (0) of the said standard 
specification is withdrawn. 

 :3يادآوري  

باشد  ستاندارد مياين استاندارد دو زبانه نسخه بازنگري شده ا
 توسط كميته فني مربوطه انجام 1388 ماه سال مردادكه در 

) 0(از اين پس ويرايش . گردد ارايه مي )1(و به عنوان ويرايش 
  .باشد اين استاندارد منسوخ مي

Note 4: 

In case of conflict between Farsi and English 
languages, English language shall govern. 

  :4ادآوري ي 
در صورت اختلاف بين متن فارسي و انگليسي، متن انگليسي 

  .باشد ملاك مي
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2. REFERENCES 

Throughout this Standard the following dated and 
undated standards/codes are referred to. These 
referenced documents shall, to the extent 
specified herein, form a part of this standard. For 
dated references, the edition cited applies. The 
applicability of changes in dated references that 
occur after the cited date shall be mutually agreed 
upon by the company and the vendor. For 
undated references, the latest edition of the 
referenced documents (including any 
supplements and amendments) applies. 

    مراجع-2 
ها و استانداردهاي تاريخ دار و  در اين استاندارد به آيين نامه

اين مراجع، تا حدي كه در . بدون تاريخ زير اشاره شده است
اند، بخشي از اين  اين استاندارد مورد استفاده قرار گرفته

در مراجع تاريخ دار، ويرايش . شوند استاندارد محسوب مي
تي كه بعد از تاريخ ويرايش در گفته شده ملاك بوده و تغييرا

آنها داده شده است، پس از توافق بين كارفرما و فروشنده قابل 
در مراجع بدون تاريخ، آخرين ويرايش آنها به . باشد اجرا مي

  .باشند هاي آن ملاك عمل مي انضمام كليه اصلاحات و پيوست

BHRC(BUILDING AND HOUSING 
RESEARCH CENTER) 

 BHRC) يقات ساختمان و مسكنمركز تحق(  

BHRC-PNS 253  "Iranian Code of Practice for 
Seismic Resistant Design of    
Buildings, Standard No. 
2800-05, 3rd Edition"   

 BHRC-PNS 253  "نامه طراحي ساختمانها در  آيين
 2800برابر زلزله استاندارد 

  ")ويرايش سوم(

IPS (IRANIAN PETROLEUM STANDARDS)  IPS) استانداردهاي نفت ايران(  
IPS-C-CE-112 "Construction Standard for 

Earthworks" 

 IPS-C-CE-112  " استاندارد اجرايي براي عمليات
  "خاكي

IPS-E-CE-110  "Engineering Standard for 
Soil Engineering" 

 IPS-E-CE-110  " استاندارد مهندسي براي مهندسي
  "خاك

IPS-E-CE-120 "Engineering Standard for 
Foundations" 

 IPS-E-CE-120  " استاندارد مهندسي براي
  "ها شالوده

IPS-E-CE-130  "Engineering Standard for 
Piles" 

 IPS-E-CE-130  "هااستاندارد مهندسي براي شمع"  

IPS-E-CE-200 "Engineering Standard for 
Concrete Structures" 

 IPS-E-CE-200  "هاي استاندارد مهندسي براي سازه
  "بتني

IPS-G-CE-470 "Engineering and 
Construction Standard for 
Onshore Facilities" 

 IPS-G-CE-470  " استاندارد مهندسي و اجرايي براي
  "تأسيسات ساحلي

IPS-E-GN-100  "Engineering Standard for 
Units" 

 IPS-E-GN-100  " مهندسي براي واحدهااستاندارد"  

BSI (BRITISH STANDARDS INSTITUTION)  BSI) موسسه استانداردهاي بريتانيا(  
BS 5930 : 1999 "Code of Practice for Site 

Investigations" 

 BS 5930:1999 "هاي نامه اجرايي شناساييآيين
  "محلي

BS 6031 :1981 "Code of Practice for 
Earthworks" 

 BS 6031:1981   "ينامه اجرايي عمليات خاكآيين"  
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BS 6349-1 : 2000 "Maritime Structures, 
General Criteria" 

 BS 6349-1:2000  "هاي دريايي، ضوابط سازه
  "عمومي  

NAVFAC(NAVAL FACILITIES 
ENGINEERING COMMAND) 

 NAVFAC )فرماندهي مهندسي تاسيسات دريايي(  

DM-7.02  "Foundations and Earth 
Structures" 

 DM-7.02   "شالوده ها و سازه هاي خاكي"  

3. DEFINITIONS AND TERMINOLOGY 

The following terms are defined for general use 
in this Engineering Standard. 

    تعاريف و واژگان-3 
هاي زير براي كاربرد عمومي در اين استاندارد مهندسي عبارت

  :اندشدهتعريف 

- Diaphragm Wall: 

A system of construction in which a bentonite 
slurry is employed to maintain a pressure head 
and stabilize a trench being formed with 
boring or grabbing equipment. When the 
required depth has been reached the trench is 
concreted from the bottom upward, displacing 
the slurry for removal. 

  :  ديوار ديافراگمي- 
  ارتفاعروش اجرايي كه در آن از گل حفاري براي حفظ

فشار و پايدارسازي كانالي كه به وسيله حفاري يا بيل 
در زمان . شودحفاري ايجاد شده است، استفاده مي

كف به بالا از بتن پر رسيدن به عمق مورد نظر، كانال از 
  .شود تخليه ميآنشود و گل حفاري از مي

- Gabions: 

Stone-filled steel wire baskets which can be 
assembled or stacked like building blocks to 
act as retaining walls or provide slope and 
erosion protection. 

  :گابيون - 
توان با باشد كه ميده با سنگ ميهاي فولادي پر شتوري

هاي ساختماني، به عنوان جاگذاري يا چيدن شبيه بلوك
فرسايش حفاظت از  و  رواني شيديوارهاي حايل يا حفاظت

  .به كار روند

- Gravity Wall: 

A retaining wall of heavy cross section that 
resists horizontal loads by means of dead 
weight. 

  : ديوارهاي وزني- 
 سنگين كه توسط نيروي وزن ديوار حايل با سطح مقطع

  .كند، مقاومت ميدر برابر بارهاي جانبي

Note: 

The dead weight may be augmented by ground 
anchors. 

  :يادآوري 
ركردن به زمين، افزايش مهاتواند به وسيله وزن مرده مي

  .يابد

- Index Properties: 

Refers to those properties that indicate the 
type and condition of soil. The tests required 
to determine the index properties are called 
classification tests. 

  :خصوصيات شاخص  - 
. دهد خصوصياتي است كه نوع و شرايط خاك را نشان مي

هاي آزمون، خصوصيات شاخصهاي مشخص كننده آزمون
  .شوندبندي ناميده ميهطبق

- Retaining Wall: 

Structures intended to hold back masses of 
earth or other loose material where conditions 
make it impossible to let those masses assume 
their natural slopes. 

  :  ديوار حايل- 
هاي ور نگهداشتن تودههايي هستند كــه به منظسازه

خاك يا ساير مصالح سست در شرايطي كه رها پشتي 
ها با شيب طبيعي خودشان امكان پذير كردن آن توده

  .روند باشند، به كار مينمي
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