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1.0 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. 

 

2.0 SCOPE 

This report covers the foundation calculation report of the “Gas Compressors Foundation”. 
The foundation modelled by “SAP2000” software. 

 

NORMATIVE REFERENCE 

2.1 Local Codes and Standards 

 INBC Part 6 “Iranian National Building Code 
 INBC Part 7 “Iranian National Building Code 
 INBC Part 9 “Iranian National Building Code 
 Iranian Seismic Design Code for Petroleum Facilities(3rd edition) 

2.2 International Codes and Standards 

 C.Arya, W.O’Neil, “Design of Structures and Foundations for Vibrating Machines 
 ACI 318. “Building Code Requirements for Reinforced Concrete”, American Concrete 

Institute. 
 ACI 351.3R American Concrete Institute– Foundation Dynamic Equipment 
 Structural Design Criteria 

2.3 The Project Documents 

 BK-GNRAL-PEDCO-000-ST-SP-0001    Specification for Concrete Work 
 BK-GNRAL-PEDCO-000-ST-SP-0004    Specification for Grouting 
 BK-GCS-PEDCO-120-ST-DW-0059    Foundation Drawing For Gas Compressor 

Shelter 
 BK-GCS-PEDCO-120-ST-DW-0060   Structural Drawing For Gas Compressor Shelter 
 BK-GNRAL-PEDCO-000-ST-DC-0001 Structural Design Criteria 
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3.0 MATERIAL PROPERTIES 

.properties are delivered in the following tableMaterial   

TABLE 1 -MATERIAL PROPERTIES 

Foundation Concrete  F'c = 30 Mpa(28- day cylindrical sample) 

Long. reinforcement bar Fy = 400 Mpa(AIII)  

 Trans. reinforcement bar  Fy = 400 Mpa(AIII) 

Soil Shear modulus G=2.9e7 (kg/m^2) According to geotechnical investigation report 
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4.0 LOADS 

 

4.1 Deal Load 

Dead loads are included the following loads: 

Foundation weight + pedestals weight + soil weight and finally compressors and their 
attachments. 

4.2 Operation Load 

According to vendor data sheet the following loads are applied to the models 
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4.3 Dynamic Load 

 

 

 

4.4 Earthquake Load 

Seismic loads applied to the model manually and its calculations are mentioned below: 

V=0.7*Ca*I*W 

V=0.7*0.3*1.25*W=0.263W 

 

4.5 25% Operating Load 

According to regulations, 25% of the compressor's operating loads must be applied as 
dynamic loads in both directions. 
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5.0 ANALYSIS 

5.1 3d Model 

SAP 2000 was applied for model this foundation and for more accuracy, solids elements have 
been used for checking of pressure and displacement of foundation.  
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5.2 Analysis Cases 
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5.3 Load Combinations 
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6.0 CALCULATION OF STIFFNESS: 
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Compressor: 

ݔܫ = ଵ
ଵଶ

݉ ൬a^2 + b^2) = ଵ
ଵଶ

∗ 6389.3(1.357^2 + 1.729^2)൰   = 2572.17  

ݕܫ = ଵ
ଵଶ

݉ ൬a^2 + L^2) = ଵ
ଵଶ

∗ 6389.3(1.357^2 + 4.935^2)൰   = 13977.67 

ݖܫ  = ଵ
ଵଶ

݉ ൬b^2 + L^2) = ଵ
ଵଶ

∗ 6389.3(1.729^2 + 4.935^2)൰   = 14558.91 

Motor : 

ݔܫ = ଵ
ଵଶ

݉ ൬a^2 + b^2) = ଵ
ଵଶ

∗ 1785(4.994^2 + 2.440^2)൰  = 4595.43  

ݕܫ = ଵ
ଵଶ

݉ ൬a^2 + L^2) = ଵ
ଵଶ

∗ 1785(4.994^2 + 2.755^2)൰   = 4838.85 

ݖܫ  = ଵ
ଵଶ

݉ ൬b^2 + L^2) = ଵ
ଵଶ

∗ 1785(2.440^2 + 2.755^2)൰   = 2014.61   

Modified Stiffness: 

Number of Joints : n=400 

 Translational 
 

ݔܭ = ୏୶
୬

= ଻ଽଵ଻଺଼଻ହଽ.ସ
ସ଴଴

= 1979422   kg/m 

ݕܭ = ୏୷
୬

= ଼ଵଶଶ଼଴ଽ଴ଷ.ସ
ସ଴଴

= 2030703  kg/m 

ݖܭ = ୏୸
୬

= ଽ଻ହହ଼଻ଵଶ଺.ଵ
ସ଴଴

= 2438968  kg/m 

 Rotational 

211.2*9.9=111 mA= 

ݔܫ = ୐୆^ଷ
ଵଶ

= ଵଵ.ଶ∗ଽ.ଽ^ଷ
ଵଶ

= 906 3m  

ݕܫ = ୆୐^ଷ
ଵଶ

= ଽ.ଽ∗ଵଵ.ଶ^ଷ
ଵଶ

= 1160 3m  

ݏܭ = ୏୸
୅

= ଽ଻ହହ଼଻ଵଶ଺.ଵ
ଵଵଵ

= 8789074  kg/m 
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ݔݏܭ = ୏୶
୅

= ଻ଽଵ଻଺଼଻ହଽ.ସ
ଵଵଵ

= 7133052  kg/m 

ݕݏܭ = ୏୷
୅

= ଼ଵଶଶ଼଴ଽ଴ଷ.ସ
ଵଵଵ

= 7317846  kg/m 

ݔⱷܭ = [௄ⱷି௄௦∗ூ௫]
୬

=  [ଶଷ଺଼଴଴ଽଷ଻଴ଵ.ହି଼଻଼ଽ଴଻ସ∗ଽ଴଺]
ସ଴଴

= 39292982  kg/m 

ݕⱷܭ = [௄ⱷି௄௦∗ூ௬]
୬

=  [ଶ଼ଵଵଽଷସଵ଼ହ଴.଻ି଼଻଼ଽ଴଻ସ∗ଵଵ଺଴]
ସ଴଴

= 44810040 kg/m 

ݖⱷܭ = [௄ⱷି௄௦௫∗ூ௫ି௄௦௬∗ூ௬]
୬

=  [ଷଵଵଵ଴ଶ଼ଷଶଵଷ.଼ି଻ଵଷଷ଴ହଶ∗ଽ଴଺ି଻ଷଵ଻଼ସ଺∗ଵଵ଺଴]
ସ଴଴

= 40397592 kg/m 

 

7.0 CHECKING AND RESULTS 

7.1 Minimum Weight of Foundation 

According to design criteria total foundation weight shall be at least 5 times the total machinery 
weight for Reciprocating machines. 

Foundation Weight(Include foundation, pedestal & compressor)= 675.15  ton 

Compressor Weight= 81.745  ton 

675.15/81.745=8.05 > 5  ok√ 

 

7.2 Displacement Control 

All dimensions are meters. This report has been given for compressor. 
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7.3 Foundation Design 

Since foundation type is block, therefore the moments are negligible. In any directions 
minimum reinforcement is govern So T16 @ 200 is used.  

Longitudinal & Transversal Footing: T16 @200 (Top & Bottom) 

A=2x2×6 × 2.01 = 24.12 cm2 => =
175100
12.24


= 0.0027 

Based on I.N.B.C. Part: 9 section 2-1-7-10-9: 0018.0min    

exist  ˃ 0018.0min         ok √ 

 

 

 

 


