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1.0 [bookmark: _Toc343327774][bookmark: _Toc325006571][bookmark: _Toc328298189][bookmark: _Toc141192538]INTRODUCTION
Binak oilfield in Bushehr province is a part of the southern oilfields of Iran, is located 20 km northwest of Genaveh city. 
With the aim of increasing production of oil from Binak oilfield, an EPC/EPD Project has been defined by NIOC/NISOC and awarded to Petro Iran Development Company (PEDCO). Also PEDCO (as General Contractor) has assigned the EPC-packages of the Project to "Hirgan Energy - Design and Inspection" JV.
As a part of the Project, a New Gas Compressor Station (adjacent to existing Binak GCS) shall be constructed to gather of 15 MMSCFD (approx.) associated gases and compress & transfer them to Siahmakan GIS.
[bookmark: _Toc343001687][bookmark: _Toc343327775]GENERAL DEFINITION
The following terms shall be used in this document.
	CLIENT:	
	National Iranian South Oilfields Company (NISOC) 

	PROJECT:
	Binak Oilfield Development – Surface Fcilities; New Gas Compressor Station

	EPD/EPC CONTRACTOR (GC):
	Petro Iran Development Company (PEDCO)

	EPC CONTRACTOR:
	Joint Venture of : Hirgan Energy – Design & Inspection (D&I) Companies

	VENDOR:
	The firm or person who will fabricate the equipment or material.

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

	THIRD PARTY INSPECTOR (TPI):
	The firm appointed by EPD/EPC CONTRACTOR (GC) and approved by CLIENT (in writing) for the inspection of goods.

	SHALL:
	Is used where a provision is mandatory.

	SHOULD:
	Is used where a provision is advisory only.

	WILL:	
	Is normally used in connection with the action by CLIENT rather than by an EPC/EPD CONTRACTOR, supplier or VENDOR.

	MAY:	
	Is used where	a provision is completely discretionary.


2.0 [bookmark: _Toc343327080][bookmark: _Toc343327777][bookmark: _Toc141192539][bookmark: _Toc328298191][bookmark: _Toc259347570][bookmark: _Toc292715166][bookmark: _Toc325006574]SCOPE 
[bookmark: _Toc328298192]This report covers the Sleeper Pipe Supports foundation Design. The structure modelled by “SAP” software. 
3.0 [bookmark: _Toc343327081][bookmark: _Toc343327778][bookmark: _Toc141192540] NORMATIVE REFERENCES
3.1. [bookmark: _Toc343001691][bookmark: _Toc343327082][bookmark: _Toc343327779][bookmark: _Toc122245668][bookmark: _Toc122863422][bookmark: _Toc141192541][bookmark: _Toc343001692][bookmark: _Toc343327083][bookmark: _Toc343327780][bookmark: _Toc325006576]Local Codes and Standards
· INBC Part 9                             Iranian National Building Code, Part 9 (4th Edition)
· Iranian Standard No.2800         Iranian Code of Practice for Seismic Resistant Design of                                                 Buildings (4th Edition)
3.2. [bookmark: _Toc122245669][bookmark: _Toc122863423][bookmark: _Toc141192542]International Codes and Standards
· [bookmark: _Toc343001693][bookmark: _Toc343327084][bookmark: _Toc343327781][bookmark: _Toc122245670][bookmark: _Toc122863424]ACI 315                                Manual of Standard Practice for Detailing Reinforced Concrete
· ACI 318-14                           Building Code Requirements for Reinforced Concrete   
·  ASCE7-10                Minimum Design Loads and Associated Criteria for Buildings           and Other Structures-American Society of Civil Engineers
· ISDC-038                           Iranian Seismic Design Code for Petroleum Facilities(3rd edition)

3.3. [bookmark: _Toc141192543]The Project Documents
· BK-GCS-PEDCO-120-GT-RT-0001     Geotechnical Investigation Report for                    Compressor Station   
· BK-GNRAL-PEDCO-000-ST-DC-0001  Structural Design Criteria
·   BNK-INTER-PI-DWG-1                              Sleeper Single Line Diagrem For GCS         

3.4. [bookmark: _Toc341278664][bookmark: _Toc341280195][bookmark: _Toc343327085][bookmark: _Toc343327782][bookmark: _Toc122245671][bookmark: _Toc122863425][bookmark: _Toc141192544]ENVIRONMENTAL DATA
Refer to "Process Basis of Design; Doc. No. BK-GNRAL-PEDCO-000-PR-DB-0001". 
3.5. [bookmark: _Toc83130850][bookmark: _Toc83133994][bookmark: _Toc83136016][bookmark: _Toc122245672][bookmark: _Toc122863426][bookmark: _Toc141192545]Order of Precedence
In case of any conflict between the contents of this document or any discrepancy between this document and other project documents or reference standards, this issue must be reported to the CLIENT. The final decision in this situation will be made by CLIENT.



4.0 [bookmark: _Toc502646827][bookmark: _Toc53529623][bookmark: _Toc141192546]MATERIALS
Material properties are delivered in the following table.
Table1-Material Properties
	Foundation Concrete
	F'c = 300  kg/cm2 (28- day cylindrical sample)

	Long. Reinforcement bar
	Fy = 4000 kg/cm2 (AIII)

		Trans. Reinforcement bar
	Fy = 4000 kg/cm2 (AIII)


5.0 [bookmark: _Toc75951631][bookmark: _Toc105200670][bookmark: _Toc126587859][bookmark: _Toc136182066][bookmark: _Toc141192547]DESIGN INFORMATION
[bookmark: _Toc136182067][bookmark: _Toc141192548]5.1   LOCATION OF SLEEPERS
[bookmark: _Toc136182068]      [image: ]

FIG 1 -  Location of Utility sleepers According to Piping SLD






Sleeper’s foundation plan (Type A & B) and section with embedded plate shown as follow:
[image: ]
FIG 2 -  Sleeper Type A   

[image: ]

FIG 3 -  Sleeper Type B 
6.0 [bookmark: _Toc136182069][bookmark: _Toc141192550]PIPING WEIGH
Data Received from Piping is as single lines and loading table for each point as bellow:
*Note:
 Lateral & axial Friction loads for uniform loads=0.3*vertical load
Lateral & axial seismic load for uniform loads = 0.4* vertical load
Lateral seismic& friction loads for anchor sleepers =0.4*Vertical Load
Axial seismic & friction loads for anchor sleepers = 0.8* vertical load

7.0 [bookmark: _Toc502646835][bookmark: _Toc53529625][bookmark: _Toc141192551]SOIL PARAMETERS
According to Soil Investigation Report, prepared by BKP:
[image: ]
[image: ][image: ]
FIG 4 -  Geotechnical Parameters

8.0 [bookmark: _Toc53529626][bookmark: _Toc141192552]LOADING
8.1. [bookmark: _Toc53529627][bookmark: _Toc122245677][bookmark: _Toc122863431][bookmark: _Toc141192553]Dead Load
Dead load of pipes according to piping documents assign in model.
8.2. [bookmark: _Toc53529628][bookmark: _Toc122245678][bookmark: _Toc122863432][bookmark: _Toc141192554]Live Load
Live load (operation) of pipes according to piping documents assign in model.
8.3. [bookmark: _Toc53529629][bookmark: _Toc122245679][bookmark: _Toc122863433][bookmark: _Toc141192555]Seismic Load
Seismic load (occasional) pipes according to piping documents assign in model.
8.4. [bookmark: _Toc53529630][bookmark: _Toc122245680][bookmark: _Toc122863434][bookmark: _Toc141192556]Wind Load
Wind load is not applicable for pipe support foundation.
9.0 [bookmark: _Toc136182076][bookmark: _Toc141192557]LOAD COMBINITION FOR DESIGN
According to ASCE07-10 structures, components, and foundations shall be designed, so that their design strength equals or exceeds that effect of factored loads in the following combination
**

Vertical seismic load applied at combinations with load combination with coefficient of 0.15*dead load in combinations with earthquake load.
	TABLE:  

	LoadPat
	DesignType
	SelfWtMult
	AutoLoad

	 
	 
	 
	 

	SUS
	Dead
	1
	 

	OPE
	Live
	0
	 

	OCCX
	Quake
	0
	None

	OCCY
	Quake
	0
	None

	HYD
	Dead
	0
	 

	LIVE
	Live
	0
	 

	FRX
	Other
	0
	 

	FRY
	Other
	0
	 

	Ev
	Quake
	0
	None

	H
	Other
	0
	 



	TABLE:  

	ComboName
	ComboType
	AutoDesign
	CaseName
	ScaleFactor
	SteelDesign

	D+L+FR
	Linear Add
	No
	SUS
	1
	Strength

	D+L+FR
	 
	 
	FRx
	1
	 

	D+L+FR
	 
	 
	OPE
	1
	 

	HYD+FR
	Linear Add
	No
	HYD
	1
	None

	HYD+FR
	 
	 
	FRx
	1
	 

	1.4D
	Linear Add
	No
	SUS
	1.4
	None

	1.35D+L+EX+FR+1.6H
	Linear Add
	No
	SUS
	1.35
	Strength

	1.35D+L+EX+FR+1.6H
	 
	 
	OCCX
	1
	 

	1.35D+L+EX+FR+1.6H
	 
	 
	OPE
	1
	 

	1.35D+L+EX+FR+1.6H
	 
	 
	FRx
	1
	 

	1.35D+L+EX+FR+1.6H
	 
	 
	FRY
	1
	 

	1.35D+L+EX+FR+1.6H
	 
	 
	H
	1.6
	 

	1.35D+L-EX+FR+1.6H
	Linear Add
	No
	SUS
	1.35
	Strength

	1.35D+L-EX+FR+1.6H
	 
	 
	OCCX
	-1
	 

	1.35D+L-EX+FR+1.6H
	 
	 
	OPE
	1
	 

	1.35D+L-EX+FR+1.6H
	 
	 
	FRx
	1
	 

	1.35D+L-EX+FR+1.6H
	 
	 
	FRY
	1
	 

	1.35D+L-EX+FR+1.6H
	 
	 
	H
	1.6
	 

	1.35D+L+EY+FR+1.6H
	Linear Add
	No
	SUS
	1.35
	Strength

	1.35D+L+EY+FR+1.6H
	 
	 
	OCCY
	1
	 

	1.35D+L+EY+FR+1.6H
	 
	 
	FRx
	1
	 

	1.35D+L+EY+FR+1.6H
	 
	 
	OPE
	1
	 

	1.35D+L+EY+FR+1.6H
	 
	 
	FRY
	1
	 

	1.35D+L+EY+FR+1.6H
	 
	 
	H
	1.6
	 

	1.35D+L-EY+FR+1.6H
	Linear Add
	No
	SUS
	1.2
	Strength

	1.35D+L-EY+FR+1.6H
	 
	 
	OCCY
	-1
	 

	1.35D+L-EY+FR+1.6H
	 
	 
	FRx
	1
	 

	1.35D+L-EY+FR+1.6H
	 
	 
	OPE
	1
	 

	1.35D+L-EY+FR+1.6H
	 
	 
	FRY
	1
	 

	1.35D+L-EY+FR+1.6H
	 
	 
	H
	1.6
	 

	0.9D+Ex+1.6H
	Linear Add
	No
	SUS
	0.9
	Strength

	0.9D+Ex+1.6H
	 
	 
	OCCX
	1
	 

	0.9D+Ex+1.6H
	 
	 
	H
	1.6
	 

	0.9D-Ex+1.6H
	Linear Add
	No
	SUS
	0.9
	Strength

	0.9D-Ex+1.6H
	 
	 
	OCCX
	-1
	 

	0.9D-Ex+1.6H
	 
	 
	H
	1.6
	 

	0.9D-Ey+1.6H
	Linear Add
	No
	SUS
	0.9
	Strength

	0.9D-Ey+1.6H
	 
	 
	OCCY
	-1
	 

	0.9D-Ey+1.6H
	 
	 
	H
	1.6
	 

	0.9D+Ey+1.6H
	Linear Add
	No
	SUS
	0.9
	Strength

	0.9D+Ey+1.6H
	 
	 
	OCCY
	1
	 

	0.9D+Ey+1.6H
	 
	 
	H
	1.6
	 

	1.2D+1.6L+1.6FR+1.6H
	Linear Add
	No
	SUS
	1.2
	Strength

	1.2D+1.6L+1.6FR+1.6H
	 
	 
	OPE
	1.6
	 

	1.2D+1.6L+1.6FR+1.6H
	 
	 
	FRx
	1.6
	 

	1.2D+1.6L+1.6FR+1.6H
	 
	 
	FRY
	1.2
	 

	1.2D+1.6L+1.6FR+1.6H
	 
	 
	H
	1.6
	 

	0.75D-Ex
	Linear Add
	No
	SUS
	0.75
	Strength

	0.75D-Ex
	 
	 
	OCCX
	-1
	 

	0.75D-Ey
	Linear Add
	No
	SUS
	0.75
	Strength

	0.75D-Ey
	 
	 
	OCCY
	-1
	 

	0.75D+Ey
	Linear Add
	No
	SUS
	0.75
	Strength

	0.75D+Ey
	 
	 
	OCCY
	1
	 

	0.75D+Ex
	Linear Add
	No
	SUS
	0.75
	Strength

	0.75D+Ex
	 
	 
	OCCX
	1
	 

	Envelope Strength
	Envelope
	No
	1.4D
	1
	None

	Envelope Strength
	 
	 
	1.35D+L+EY+FR+1.6H
	1
	 

	Envelope Strength
	 
	 
	1.35D+L+EX+FR+1.6H
	1
	 

	Envelope Strength
	 
	 
	1.35D+L-EY+FR+1.6H
	1
	 

	Envelope Strength
	 
	 
	1.35D+L-EX+FR+1.6H
	1
	 

	Envelope Strength
	 
	 
	1.2D+1.6L+1.6FR+1.6H
	1
	 

	Envelope Strength
	 
	 
	0.9D+Ey+1.6H
	1
	 

	Envelope Strength
	 
	 
	0.9D+Ex+1.6H
	1
	 

	Envelope Strength
	 
	 
	0.9D-Ey+1.6H
	1
	 

	Envelope Strength
	 
	 
	0.9D-Ex+1.6H
	1
	 

	Envelope Strength
	 
	 
	0.75D-Ex
	1
	 

	Envelope Strength
	 
	 
	0.75D-Ey
	1
	 

	Envelope Strength
	 
	 
	0.75D+Ey
	1
	 

	Envelope Strength
	 
	 
	0.75D+Ex
	1
	 

	D+L+H
	Linear Add
	No
	SUS
	1
	None

	D+L+H
	 
	 
	OPE
	1
	 

	D+L+H
	 
	 
	H
	1
	 

	D+0.7OCCX+H
	Linear Add
	No
	SUS
	1
	None

	D+0.7OCCX+H
	 
	 
	OCCX
	0.7
	 

	D+0.7OCCX+H
	 
	 
	H
	1
	 

	D-0.7OCCX+H
	Linear Add
	No
	SUS
	1
	None

	D-0.7OCCX+H
	 
	 
	OCCX
	-0.7
	 

	D-0.7OCCX+H
	 
	 
	H
	1
	 

	D+0.7OCCY+H
	Linear Add
	No
	SUS
	1
	None

	D+0.7OCCY+H
	 
	 
	OCCY
	0.7
	 

	D+0.7OCCY+H
	 
	 
	H
	1
	 

	D-0.7OCCY+H
	Linear Add
	No
	SUS
	1
	None

	D-0.7OCCY+H
	 
	 
	OCCY
	-0.7
	 

	D-0.7OCCY+H
	 
	 
	H
	1
	 

	D+0.75L+0.75OCCX+H
	Linear Add
	No
	SUS
	1
	None

	D+0.75L+0.75OCCX+H
	 
	 
	OPE
	0.75
	 

	D+0.75L+0.75OCCX+H
	 
	 
	OCCX
	0.75
	 

	D+0.75L+0.75OCCX+H
	 
	 
	H
	1
	 

	D-0.75L-0.75OCCX+H
	Linear Add
	No
	SUS
	1
	None

	D-0.75L-0.75OCCX+H
	 
	 
	OPE
	0.75
	 

	D-0.75L-0.75OCCX+H
	 
	 
	OCCX
	-0.75
	 

	D-0.75L-0.75OCCX+H
	 
	 
	H
	1
	 

	D+0.75L+0.75OCCY+H
	Linear Add
	No
	SUS
	1
	None

	D+0.75L+0.75OCCY+H
	 
	 
	OPE
	0.75
	 

	D+0.75L+0.75OCCY+H
	 
	 
	OCCY
	0.75
	 

	D+0.75L+0.75OCCY+H
	 
	 
	H
	1
	 

	D-0.75L-0.75OCCY+H
	Linear Add
	No
	SUS
	1
	None

	D-0.75L-0.75OCCY+H
	 
	 
	OPE
	0.75
	 

	D-0.75L-0.75OCCY+H
	 
	 
	OCCY
	-0.75
	 

	D-0.75L-0.75OCCY+H
	 
	 
	H
	1
	 

	D+H
	Linear Add
	No
	H
	1
	None

	D+H
	 
	 
	SUS
	1
	 

	Envelope allowable
	Envelope
	No
	D+L+H
	1
	None

	Envelope allowable
	 
	 
	HYD+FR
	1
	 

	Envelope allowable
	 
	 
	D+L+FR
	1
	 

	Envelope allowable
	 
	 
	D+H
	1
	 

	Envelope allowable
	 
	 
	D+0.7OCCY+H
	1
	 

	Envelope allowable
	 
	 
	D+0.7OCCX+H
	1
	 

	Envelope allowable
	 
	 
	D+0.75L+0.75OCCY+H
	1
	 

	Envelope allowable
	 
	 
	D+0.75L+0.75OCCX+H
	1
	 

	Envelope allowable
	 
	 
	D-0.75L-0.75OCCX+H
	1
	 

	Envelope allowable
	 
	 
	D-0.75L-0.75OCCY+H
	1
	 

	Envelope allowable
	 
	 
	0.75D+Ey
	1
	 

	Envelope allowable
	 
	 
	0.75D+Ex
	1
	 

	Envelope allowable
	 
	 
	0.75D-Ex
	1
	 

	Envelope allowable
	 
	 
	0.75D-Ey
	1
	 


10.0 [bookmark: _Toc53529632][bookmark: _Toc141192558]FOUNDATION ANALYSIS
[bookmark: _Toc53529633][bookmark: _Toc122245683][bookmark: _Toc122863437][bookmark: _Toc141192559]10.1. SLEEPER 
[bookmark: _Toc53529634][bookmark: _Toc122863438][bookmark: _Toc141192560] piping load data
[image: ]
[bookmark: _Toc141192561]10.1.1.Operating weight of Piping
This type of loading is operating weight of pipes that are considered by Piping and illustrated in tables and is equal to OPR for each point. 


[image: ]
FIG 5 -  OPE  Points Loads on sleeper TYPE A
[bookmark: _Toc126587877][bookmark: _Toc136182081][bookmark: _Toc141192562]10.1.2.PURE SEISMIC WEIGHT OF PIPING (OCCX & OCCY)
Seismic loads of pipes according to piping documents assign in model. In some cases when the earthquake load is not provided by piping, the earthquake coefficient is calculated as follow:
Lateral & axial seismic load for uniform loads = 0.4* vertical load
Lateral & axial friction loads for anchor sleepers = 0.8* vertical load


[image: ]
FIG 6 -  OCCX,Y Points Loads on sleeper
[bookmark: _Toc136182082][bookmark: _Toc141192563]10.1.3.Friction Load (FRX & FRY)
Thermal displacement due to Operating condition and the friction between pipes and the sleepers, causes lateral forces according to piping documents assign in model. In some cases when the Friction load is not provided by piping, the Friction coefficient is calculated as follow:
Lateral & axial Friction loads for uniform loads=0.3*vertical load
Lateral & axial loads for anchor sleepers = 0.8* vertical load


[image: ]
FIG 7 -  FRX,Y Points Loads on sleeper
[bookmark: _Toc75951649][bookmark: _Toc136182083][bookmark: _Toc141192564]10.1.4.Vertical seismic load
The vertical seismic load effect, 𝐸𝑣, shall be determined in accordance with the following Equation ASCE7-16 Eq. (12.14-6):
𝐸𝑣 = 0.2𝐷                                           (ASCE7/ Eq. 12.14-6) 
 = Design, 5% damped, spectral response acceleration parameter (g) at short periods (0.2 sec).=0.75
D = effect of dead load
Loads case name: EQZ=0.2×0.75×W=0.15×W 
 (where W=DL+OPR1+OPR FUTURE)

[image: ]
FIG 8 -  applied Ev load

[bookmark: _Toc136182084][bookmark: _Toc141192565]10.Soil load on foundation
Soil load weight has been applied on foundation as below 

  
[image: ]
FIG 9 -  applied soil load on foundation type A(1110Kg)

[image: ]

FIG 10 -  applied soil load on foundation type B(1110Kg)

[bookmark: _Toc136182085][bookmark: _Toc141192566]10.1.6.Soil Pressure on wall of sleeper
According to drawings approximately 0.6m is underground that horizontal pressure applied on model as below:
[image: ]
FIG 11 -  Define joint Pattern
[image: ]

FIG 12 -  Applied soil pressure load on sleeper Type A
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FIG 13 -  applied soil pressure load on sleeper Type B
[bookmark: _Toc53529636][bookmark: _Toc122863439][bookmark: _Toc136182086][bookmark: _Toc141192567]10.2. wall design
· SAP2000 has been used in order to modeling, analyses and design of this wall &foundation. 
[bookmark: _Toc491505285][bookmark: _Toc503773869][bookmark: _Toc512769424][bookmark: _Toc42260775][bookmark: _Toc53529637][bookmark: _Toc122863440][bookmark: _Toc136182087][bookmark: _Toc141192568]
[bookmark: _Toc491505286][bookmark: _Toc503773870][bookmark: _Toc512769425][bookmark: _Toc42260776][bookmark: _Toc53529638][bookmark: _Toc122863441][bookmark: _Toc136182088][bookmark: _Toc141192569]
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FIG 14 -  -Graphical output of M(1-1),(2-2)max Sleeper Type A(ton-m)
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According to above output max Moment is  about 77777  kg-cm
=0.432 cm2      << :   uses Ø16@200    As=10.05cm2   ok

[image: ]

According to above output max Moment is about 177777 kg-cm

=0.989 cm2      << :   uses Ø16@200    As=10.05cm2   ok

[bookmark: _Toc141192578]10.3.check of stress & settlement for foundation (type A:300x130x40   
[bookmark: _Toc141192579] type b:300x90x40)
[image: ]
FIG 15 -  stress diagram for foundation (Sleeper Type A)
According to Sap results, the maximum soil stress under the foundation in combination ENV-Allowable is:

Foundation joints displacement under load combinations is as below: 

	TABLE:  Joint Displacements

	Joint
	OutputCase
	CaseType
	StepType
	U3

	Text
	Text
	Text
	Text
	cm

	35
	Envelope allowable
	Combination
	Max
	0.068

	35
	Envelope allowable
	Combination
	Min
	-0.526

	36
	Envelope allowable
	Combination
	Max
	-0.217

	36
	Envelope allowable
	Combination
	Min
	-0.727

	39
	Envelope allowable
	Combination
	Max
	0.007

	39
	Envelope allowable
	Combination
	Min
	-0.512

	47
	Envelope allowable
	Combination
	Max
	-0.054

	47
	Envelope allowable
	Combination
	Min
	-0.504

	52
	Envelope allowable
	Combination
	Max
	-0.116

	52
	Envelope allowable
	Combination
	Min
	-0.512

	57
	Envelope allowable
	Combination
	Max
	-0.177

	57
	Envelope allowable
	Combination
	Min
	-0.583

	62
	Envelope allowable
	Combination
	Max
	-0.238

	62
	Envelope allowable
	Combination
	Min
	-0.655

	70
	Envelope allowable
	Combination
	Max
	0.345

	70
	Envelope allowable
	Combination
	Min
	-0.875

	71
	Envelope allowable
	Combination
	Max
	0.311

	71
	Envelope allowable
	Combination
	Min
	-0.875

	72
	Envelope allowable
	Combination
	Max
	0.281

	72
	Envelope allowable
	Combination
	Min
	-1.310

	73
	Envelope allowable
	Combination
	Max
	0.281

	73
	Envelope allowable
	Combination
	Min
	-1.277

	74
	Envelope allowable
	Combination
	Max
	0.339

	74
	Envelope allowable
	Combination
	Min
	-0.875

	75
	Envelope allowable
	Combination
	Max
	0.007

	75
	Envelope allowable
	Combination
	Min
	-0.586

	76
	Envelope allowable
	Combination
	Max
	0.068

	76
	Envelope allowable
	Combination
	Min
	-0.586

	77
	Envelope allowable
	Combination
	Max
	0.007

	77
	Envelope allowable
	Combination
	Min
	-0.877

	78
	Envelope allowable
	Combination
	Max
	0.068

	78
	Envelope allowable
	Combination
	Min
	-0.871

	79
	Envelope allowable
	Combination
	Max
	0.281

	79
	Envelope allowable
	Combination
	Min
	-1.282

	80
	Envelope allowable
	Combination
	Max
	0.334

	80
	Envelope allowable
	Combination
	Min
	-0.875

	81
	Envelope allowable
	Combination
	Max
	-0.008

	81
	Envelope allowable
	Combination
	Min
	-0.586

	82
	Envelope allowable
	Combination
	Max
	-0.008

	82
	Envelope allowable
	Combination
	Min
	-0.883

	83
	Envelope allowable
	Combination
	Max
	0.281

	83
	Envelope allowable
	Combination
	Min
	-1.288

	84
	Envelope allowable
	Combination
	Max
	0.328

	84
	Envelope allowable
	Combination
	Min
	-0.875

	85
	Envelope allowable
	Combination
	Max
	-0.008

	85
	Envelope allowable
	Combination
	Min
	-0.586

	86
	Envelope allowable
	Combination
	Max
	-0.008

	86
	Envelope allowable
	Combination
	Min
	-0.888

	87
	Envelope allowable
	Combination
	Max
	0.281

	87
	Envelope allowable
	Combination
	Min
	-1.293

	88
	Envelope allowable
	Combination
	Max
	0.322

	88
	Envelope allowable
	Combination
	Min
	-0.875

	89
	Envelope allowable
	Combination
	Max
	-0.008

	89
	Envelope allowable
	Combination
	Min
	-0.586

	90
	Envelope allowable
	Combination
	Max
	-0.008

	90
	Envelope allowable
	Combination
	Min
	-0.894

	91
	Envelope allowable
	Combination
	Max
	0.281

	91
	Envelope allowable
	Combination
	Min
	-1.299

	92
	Envelope allowable
	Combination
	Max
	0.317

	92
	Envelope allowable
	Combination
	Min
	-0.875

	93
	Envelope allowable
	Combination
	Max
	-0.008

	93
	Envelope allowable
	Combination
	Min
	-0.586

	94
	Envelope allowable
	Combination
	Max
	-0.008

	94
	Envelope allowable
	Combination
	Min
	-0.906

	95
	Envelope allowable
	Combination
	Max
	0.281

	95
	Envelope allowable
	Combination
	Min
	-1.305

	96
	Envelope allowable
	Combination
	Max
	-0.008

	96
	Envelope allowable
	Combination
	Min
	-0.586

	97
	Envelope allowable
	Combination
	Max
	-0.008

	97
	Envelope allowable
	Combination
	Min
	-0.978

	
	
	
	max
	0.345

	
	
	
	min
	-1.310



According to above sap 2000 results, the maximum soil displacement under the foundation in combination ENV-COMB is:
		 
[image: ]
FIG 16 -  stress diagram for foundation (Sleeper Type B)

According to Sap results, the maximum soil stress under the foundation in combination ENV-Allowable is:

[bookmark: _Toc141192582]10.4. foundation REINFORCING CONTROL
[bookmark: _Toc469302641][bookmark: _Toc471737598][bookmark: _Toc491505337][bookmark: _Toc505517598][bookmark: _Toc512769438][bookmark: _Toc42260790][bookmark: _Toc53529652]
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FIG 17 -  stress diagram for Sleeper Type A Foundation

[bookmark: _Toc141192583][image: ]











=0.7cm2      << :   uses Ø16@200    As=10.05cm2   ok
[bookmark: _Toc141192588][image: ]
FIG 18 -  stress diagram for Sleeper Type B Foundation
[bookmark: _Toc141192589][image: ]
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[bookmark: _Toc512769440][bookmark: _Toc53529655][bookmark: _Toc122863461][bookmark: _Toc136182102][bookmark: _Toc141192594]10.5. OVERTURNING and sliding CONTROL CALCULATION
[bookmark: _Toc141192595]10.5.1.Anchor Sleeper TYPE A:
[bookmark: _Toc141192596]10.5.1.1. SLIDING CONTROL CALCULATION:
L=3 m , B=1.3m , t=0.4m ,H=1.1m(1 m soil height &0.5m above ground)

[bookmark: _Toc141192597]For pipe 10 inch weight per meter is about 25kg/ m .
  





[bookmark: _Toc461953791][bookmark: _Toc136182108][bookmark: _Toc141192604]
[bookmark: _Toc461953793][bookmark: _Toc136182109][bookmark: _Toc141192605]
[bookmark: _Toc461953795][bookmark: _Toc136182110][bookmark: _Toc141192606]
[bookmark: _Toc460664757][bookmark: _Toc461267280][bookmark: _Toc461347078][bookmark: _Toc461347185][bookmark: _Toc461953796][bookmark: _Toc136182111][bookmark: _Toc141192607][bookmark: OLE_LINK5][bookmark: OLE_LINK6]10.5.1.2. SLIDING CONTROL CALCULATION:
According to design criteria the resisting force against sliding shall be calculated with the value whichever is greater of the followings: 
(100 % friction force between soil and foundation) + (50%soil passive resistance)
(50% friction force between soil and foundation) + (100%soil passive resistance)
[bookmark: _Toc460942474][bookmark: _Toc461267282][bookmark: _Toc461281238][bookmark: _Toc461347079][bookmark: _Toc461347186][bookmark: _Toc136182112][bookmark: _Toc141192608][bookmark: _Toc460942475][bookmark: _Toc461267283][bookmark: _Toc461281239][bookmark: _Toc461347080][bookmark: _Toc461347187][bookmark: _Toc461953798]


[bookmark: _Toc460942478][bookmark: _Toc461267286][bookmark: _Toc461281242][bookmark: _Toc461347083][bookmark: _Toc461347190][bookmark: _Toc461953801][bookmark: _Toc136182115][bookmark: _Toc141192611]



[bookmark: _Toc460942480][bookmark: _Toc461267288][bookmark: _Toc461281244][bookmark: _Toc461347085][bookmark: _Toc461347192][bookmark: _Toc461953804][bookmark: _Toc141192613][bookmark: _Toc136182117]
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10.5.1.Anchor Sleeper TYPE B:

[image: ]
[bookmark: _Toc141192615]10.5.2.1. SLIDING CONTROL CALCULATION:
L=3 m , B=0.9 , t=0.4m ,H=1.1m(1m soil height &0.5m above ground)

[bookmark: _Toc141192616]For pipe 10 inch weight per meter is about 25kg/ m.
  





[bookmark: _Toc141192623]
[bookmark: _Toc141192624]
[bookmark: _Toc141192625]
[bookmark: _Toc141192626]10.5.2.2. SLIDING CONTROL CALCULATION:
According to design criteria the resisting force against sliding shall be calculated with the value whichever is greater of the followings: 
(100 % friction force between soil and foundation) + (50%soil passive resistance)
(50% friction force between soil and foundation) + (100%soil passive resistance)
[bookmark: _Toc141192627]
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image3.png
EUBECORD PLATE 4

A |

o 10 1500 o | som0
] (Bnm a0 7y
g O D

_ioqzo0,_|se0 g0t

FOUNDATION FORMWORK PLAN

725 4 TIFE SLEEPERS TI7E §





image4.png
i 5s o Sl 3 i gt i it el S i 16 e

B ) e e e
T

0 o

20 o0

50 o7

w0 3

50 r





image5.png




image6.png
Shallow Foundation - GCS.

£

H
:
H
H
foe
H
H
H
i
H

1

Jo——
E

TR

=N

‘
I





image7.png
ign In -2 A @ -

- & B Autodesk AutoCAD

SINGLE LINE DIAGRAM FOR GCS- SLEEPER-DO3.dwg ¥ Type akey

Eyola ®

P T P i T
oot ane_ v ot oo
& [ o [ ] H

[ [
;

FWA-113-0006-AN04-12"-PT
P o [ [ [ e |

Fy
.H

B

v
FWA-113-0007-AN04-12"-PT INgDEN

P oo
BNK-GCS-CN-002_REV 03 Pes.

P84, -

& Plotand Publish Job Complete (x|

No errors or warnings found

) Click to view plot and publish detais

P ———
A@wm O B

o
o
Q
'
o
b |




image8.png




image9.png




image10.png
r
Joint Loads (FRY) (As Defined)

2 N
HE
2 2
Hig
& o
M:.
]
g
i
&
- 4
m@
5 K
H

ilacfie O A ADE" S X F7E i S%es s





image11.png
M H S N

107 WORDS

[§

= BK-GCS-PEDCO-

jobe Acrobat Pro DC

et

LW

NISOC

g 9T o oI 595U 515 s S

lciation ot for Uy rea Seepers

= 351 18 waans

£

053-073-9184

o

o0

o

According to Iranian Seismic design code for petroleum faclities (3% edition) section 4-8-2
Spy =075

E

15 Sds = 0.15 « 640kg = 77.25 kg

GOl fOME  INSERT  DESGN  PAGELAVOUT  REFERENCES  MAILNGS  REVEW VW Fatemeh Fargjan - Fie Edit View Window Help
ﬁ TmesNewRo <|12 <\ A & Aa- Ao e 8l q IEe 1 > ® Home  Tools BK-GCS-PEDCO-1... BK-GCS-PEDCO-1... % @ signin
“ CcDEe IEe .1 cDdEe
Paste R A4 Lo i} o
e ¢ B I U-mxx B-¥-A O OMANT.| TITarl  2Twr2 ® 8 B Q PO 3/# Q AR M OG® #x- B B @ -
Gipboara Font 5 Paragraph 5 syies 1.0 Uttimat
= g : 2 3 i s B y . . . .
& i s File Edt View Define Draw Select Awign Anshze Display Design Options Took Help
. - HE& 2|/ a»DaQRQAQ W hijsdxyxzyznv O 4§ |8H 5
FIGT- FRX.Y Points Loads on sleeper 3-D View
1014 Vertical seismic load DK Load Case Data - Linear Satic x
K The vertical seismic load effec, zv, shall be determin  Load Case Narme otes Load Case Type
Equation ASCE7-16 Eq. (12.14-6) & ‘SetDef Name. ‘ModityiShow. Static | oesian:
Ev=025p5D (ASCE7/Eq. 12. Stiffness to Use Analysis Type
Sps = Design, 5% damped, speciral esponse acceleralll @ Zero s Condons - Unstressed State ® Linear
" sec).
O oninear
D= effectof dead load aretior
] Loads case name: EQZ=0.2+0.75W=0 1517 T —
(uhese W=DL+OPR1+OPR FUTURE) Loaa Type Losa lame Scale Factor jwssseer
Losapattem 015
s
odiy
Dt
'Y i B Ofoun 2455 Gl S

ENGLISH (UNITED STATES)

wg

ou

v

Capacity : 2000 kg

‘Atcrifca condition maimumm force is 1500 and 450 kg on each wheel of crane.

25 (according to INBC 10.6)

0 Day(s) Left in Trial

Buy now to continue using Acrobat
without interruption,

Buy Now | Activate

& ) o6




image12.png
0.00,000,-1110.00

0.00,000,-1110.00

0.00,000,-1110.00

0.00,000,-1110.00

0.00,000,-1110.00

0.00,000,-1110.00

0.00,000,-1110.00

0.00,000,-1110.00

0.00,000,-1110.00

0.00,000,-1110.00

0.00,000,-1110.00

0.00,000,-1110.00

0.00,000,-1110.00

0.00,000,-1110.00

0.00,000,-1110.00

0.00,000,-1110.00

0.00,000,-1110.00

0.00,000,-1110.00

0.00,000,-1110.00

0.00,000,-1110.00

0.00,000,-1110.00

0.00,000,-1110.00

0.00,000,-1110.00

0.00,000,-1110.00





image13.png
0.00,000,-1110.00

0.00,000,-1110.00

0.00,000,-1110.00

0.00,000,-1110.00

0.00,000,-1110.00

0.00,000,-1110.00

0.00,000,-1110.00

0.00,000,-1110.00

0.00,000,-1110.00

0.00,000,-1110.00

0.00,000,-1110.00

0.00,000,-1110.00

0.00,000,-1110.00

0.00,000,-1110.00

0.00,000,-1110.00

0.00,000,-1110.00

0.00,000,-1110.00

0.00,000,-1110.00

0.00,000,-1110.00

0.00,000,-1110.00

0.00,000,-1110.00

0.00,000,-1110.00

0.00,000,-1110.00

0.00,000,-1110.00





image14.png
Joint Pattern Data

Joint Pattern Name ol -

Pattern Assignment Type
X,Y,Z Multiplers (Pattern Value = Ax + By + Cz = D)

Z Coordinate at Zero Pressure and Weight per Unit Volume.

Pattern Value = Ax + By + Cz + D

Constant A o /m
Constant B o /m
Constant C 061 /m
Constant D 0366
Restrictions. Options
Use All Values Add to Eisting Values
Zero Negative Values Replace Existing Values
) Zero Positive Values O Delete Exiting Values.

Reset Form to Default Values

oK Close. Apply





image15.png




image16.png




image17.png
B SAP2000 v21.1.0 Uttimate 64-bit - TYPE A(FY=1200,L=3) -
Fie Edt View Define Draw Select Assign Analze Display Design Options Tools Help

HE 2 /@) ®aqaaa @ jsayeyzn 564 §5%

([ et M2 Daguar (mvlope lowam- iz | o

1.68]

1.56)

144

132,

12

1.08]

0.96

0.84

072

06|

048
0.36

0.24

1594675 0.12

MIN=6 53504, MAX=1 663, Right Cick on any Area Blement for detaled diagram € | & [GlosaL | Torf.m.C

o = 5 A z :





image18.png
SAP2000 v21.1.0 Ultimate 64-bit - TYPE A(FY=1200,L=3)
Fie Edt View Define Draw Select Assign Analze Display Design Options Tools Help

H& 2 /ZR»DQQAAQAQIY s lsdxyxzyznv 5634 § /5% = Oftt-na|-f I -H-|-
R e B Envdop w0 | - x
7 79264
92641 - - - 9
770.
¢ - - - 4 715
660.
¢ - - - - - 4
T 605
K ¢ - - - - - 4 550,
¢ 495,
L - - - - - 4
440
385
at F + + + + + 4
d 330
\D 275,
o ¢ - - - - - 4
220.
165.
- - - - - 4
110.
55.
e - = = = = = 3

01, MAX=0.817. Right Click on any Area Blement for detaled diagram





image19.png
H - s As and Mu calc new - Excel 7 = - x
QR -OME  NSERT  PAGELAYOUT  FORMULAS  DATA  REVIEW  VIEW  ACROBAT Fatemeh Farajian -

% cut - _— = T 22 3 AutoSum - A,
Caibi o Jx s % [ Normal sad Good Newtral | [Catotation &= X
B . . £ za LY #h

Paste BIU- Bi- DA~ erge & Center ~ $ - % » 3 £ Conditional Formatas Explanatory .. [t ] linkedCell __[Note Insert Delete Format Sort& Find &
< Format Painter u-lE-2-A o $ Formatting~ Table~ _— - - - & Clearr Filter = Sellct =

Clipboard r. Font 5 Alignment r. Number 5 Stytes cells Editing -

P BwapTat (Genenl -

Fi5 - £ v

2

3 Mu(ton.m) blcm) d(em) Fy (ke/em"2) | felkg/em”2) phi
4 0.7 100 45 4000 300 0.9

5 | ourpur Mn Rn1 m1 Preq As(req)

6 77771.778 0.384 15.686 0.000096 0.432 16.00
7

8

9

INPUT

10 ks 16
i Colus 201056

12 @ 200

13 n 0215076733

14 @ 464.9503399

15

16 125

17 425

19 12
20 12

Sheetl | Sheet2 | Sheets ® < v





image20.png
H - s As and Mu calc new - Excel 7 = - x
QR -OME  NSERT  PAGELAYOUT  FORMULAS  DATA  REVIEW  VIEW  ACROBAT Fatemeh Farajian -

i 2o G T x 5 [vomal sad Good Newtral | [Catotation e T Zheesm - Ay

ER Copy - Fin-

Paste Bru-[- »-A- erge & Center ~ $ - % » 3 £ Conditional Formatas Explanatory .. [t ] linkedCell __[Note Insert Delete Format Sort& Find &
< Format Painter u-@- 2-a o $ Formatting~ Table~ _— - - - & Clearr Filter = Sellct =

P BwapTat (Genenl -

Clipboard r. Font 5 Alignment r. Number 5 Stytes cells Editing -

El4 M fo v

\wpur | Multon.m) blcm) d(em) Fy (ke/em"2) | felkg/em”2) phi
16 100 45 4000 300 0.9

3

4

5

6 ourpur Mn Rnl m1 Preq As(req) _
7 177777.778 0.878 15.686 0.000220 0.989 1

8

9

i ks 16
12 Colus 201056
13 @ 200
14 n 0.492081982
15 @ 2032181703

17 125
18 425

20 12
21 12

Sheetl | Sheet2 | Sheets ® < v





image21.png
J( 5AP2000 v21.1.0 Utimate 64-bit - TYPE A(FY=1200,L=3)
Fle Edt View Defne Draw Select Asign Ansbae

Display

Design

Options  Tools

Help

HE&ora/Z@lrdaqa@aaq@ij=yxyzw 564§ 5%

DX Force iagram

Area Oblect
Area Eement

1754286

28|

245

21

175,

14

1.05)

07/

0.35

105

14

175

XY Plane @2-0
o |5 0

GLOBAL ~ [ Torf.mC v





image22.png
B 5AP2000v21.1.0 Uttimate 64-bit - TYPE B(F
File Edt Viw Defne Diow Seect Asign Anshee Displey Desgn Options Tools Help
8> DAQAQARQ W s (dxy xzyz v D6 ®§|EME -

210

175,

140

105.

0.

3.

35

70

-105

140

175,

210,

245

XY Plane @ Z=0 4 & GLOBAL ~ |Kdf.cm.C.

o]
i
bd
5]
|





image23.png
1.26]
117

s ¢ . 1.08
0.99
09|

081

0.72
063

054
0.45
0.36

027
0.18
0.09




image24.png
wpuT |_Multon.m) b{cm) d(cm) Fy (kg/em"2) | folkg/cm"2) ohi
0830373 100 35 4000 300 09

Mn Rn1 m1 Pra As(re use ph

outpuT < lreq) £
97819.222 0799 15.686 0.000200 0.700 16.000





image25.png
840,
780.
720

660,
600

64496 540
480.

420
360.
300.
240
180
120.

60.





image26.png
wpuT |_Mufton.m) b{cm) d(cm) Fy (kg/em"2) | folkg/cm"2) ohi
0.64496 100 35 4000 300 09
Mn Rn1 m1 Pra As(re h
outpuT < lreq) L2
71662222 0585 15.686 0000146 0512 16.000





image27.png




image1.png
=T
— =

e mm N

113 = —

s e = —

.3

! i — ww

NRE 0= Y

NN E

a offo] = j
F 2 m ﬁ m ?
A —TaR __:;.A::::_:_:‘_:?4:: i





image2.png
®

FOUNDATION FORMWORK PLAN

T

2

PPE SLEEPERS TVPE A

N=T

000

450, 300, 300 , 300, 300 , 300, 00, 00 , 300, 300 g,

Lo concrETe

eLsoonasouts

T T T

EMBEDDED PLATE A DETAIL





image28.jpeg
S <]
Iiryrad ot




image29.emf
 


image30.png
HIRGAN
( “ENERGS‘




image31.jpeg




