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Abstract 

 

Numerous structures are worked with establishments that are lacking for the dirt conditions existing on the site. Once in a while 

because of the absence of reasonable land, structures are regularly based on minor land that has lacking bearing ability to help the 

significant weight of a structure. An establishment as a rule rests in the best most layer of soil and if the dirt conditions change, it 

might never again have the capacity to help the full weight of the establishment. Recognizable proof of establishment 

disappointments and giving needful treatment is vital since, the disappointment methods of establishments under various loadings 

are asymmetry and complex. The paper surveys diverse disappointment methods of establishments, for example, (I) Drag down 

and hurl, (ii) Lateral developments, (iii) Load exchange disappointments,(iv) Vibrating impacts, (v) Floating and water level 

changes, (vi) Design and Construction blunders, (vii) Earthquakes, (viii) Uplift powers, (ix) Slope flimsiness/avalanche, and so 

forth. Additionally talked about are a few healing measures with contextual investigations to survive and keep these 

disappointments to balance out soil utilizing ground enhancement methods. The survey hence gives the truly necessary 

understanding into the issues identified with establishment disappointment and their answers through different ground 

enhancement procedures.  
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_______________________________________________________________________________________________________ 

I. INTRODUCTION 

 Existing Foundation 

Foundations of engineering constructions are systems that act like interface elements to transmit the loads from superstructure to, 

and into, the underlying soil or rock over a wider area at reduced pressure. Broadly foundations are classified as shallow foundation 

and deep foundation.  A proper design of foundation system requires the following as in [1] (i) purpose of engineering structures,  

probable service life loadings, types of framing, soil profile, construction methods, construction costs, and client/owner’s needs, 

(ii) design without affecting environment and enough margin of safety with respect to unforeseen events and uncertainty in 

determination of engineering properties of soil and acceptable tolerable risk level to all the parties, i.e., public at large, the owner, 

and the engineer.  

 Problem Formulation 
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II. METHODOLOGY 

 PILE CAP DESIGN (IS-456:2000, Including Ammendment 1)  

 Pile Cap 19  

 PILE ARRANGEMENT  

 Column Dimensions  

 Column Shape : Rectangular  

 Column Length - X (Pl) : 0.175m  

 Column Width - Z (Pw) : 0.075m  

 Pedestal  

 Include Pedestal? No  

 Pedestal Shape : N/A  

 Pedestal Height (Ph) : N/A  

 Pedestal Length - X (Pl) : N/A  

 Pedestal Width - Z (Pw) : N/A  

 Pile Cap Geometrical Data  

 Pile Cap Length PCL = 2.000m Pile Cap Width PCW = 1.000m Initial Pile Cap Thickness tI = 0.300m 

 Pile Geometrical Data  

 Pile spacing Ps = 1.000m  

 Pile Edge distance e = 0.500m Pile Diameter dp = 0.300m  

 Pile Capacities  

 Axial Capacity PP = 300.000kN Lateral Capacity PL = 80.000kN Uplift Capacity PU = 200.000kN  

 Material Properties  

 Concrete f'c = 25000.004kN/m^2 Reinforcement fy = 500000.084kN/m^2  

 Concrete Cover  

 Bottom Clear Cover CCB = 0.050m Side Clear Cover CCS = 0.050m Pile in Pile Cap PCP = 0.075m  

 Loading applied at top of cap  

 Load  

 Two Pile Combination cannot resist transverse moment,hence for shear,punching,BM calculations transverse moment is 

ignored. So for pile cap parallel to X, Mx=0,Fz=0. And for pile cap parallel to Z, Mz=0,Fx=0.  

 PILE CAP DESIGN CALCULATION  

 Pile Reactions  

 Total pile number N = 2  

 _ Arrangement Reaction Pile No. X (m) Y (m) Axial (kN) Lateral (kN)  

 Uplift (kN) 1 -0.500 0.000 -44.214 41.625 0.000 2 0.500 0.000 -43.042 41.625 0.000  

 Pile Cap Thickness Check  

 Calculated Thickness (t) = 0.206m  
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 Check for Moment  

 Critical Load Case :  

 Pile No.  

 Moment along x1-x1(kNm)  

 Moment along x2-x2(kNm) 1 -18.238 0.000 2 0.000 -17.754  

 Effective Depth = 0.075 m  

 Governing moment (Mu) = -18.238 kNm  

 K =  

 K <= 0.156... hence, safe  

 Check for One Way Shear  

 Pile No.  

 Shear Force x1-x1(kN)  

 Shear Force x2-x2(kN) 1 -44.214 0.000 2 0.000 -43.042 TOTAL -44.214 -43.042  

 Design Shear for One-Way Action (Along Length) SOL = -44.214 kN  

 V= 593.472 kN/m^2  

 Selection of Reinforcement  

 VC1= 623.528 kN/m^2  

 We Observe Vc1 > V  

III. RESULT 

 PILE CAP DESIGN CALCULATION  

 Pile Reactions  

 Total pile number N = 2  

 Arrangement Reaction Pile No. X (m) Y (m) Axial (kN) Lateral (kN)  

 Uplift (kN) 1 -0.500 0.000 -44.214 41.625 0.000 2 0.500 0.000 -43.042 41.625 0.000  

 Pile Cap Thickness Check  

 Calculated Thickness (t) = 0.206m  

 Check for Moment  

 Critical Load Case :  

 Pile No.  

 Moment along x1-x1(kNm)  

 Moment along x2-x2(kNm) 1 -18.238 0.000 2 0.000 -17.754  

 Effective Depth = 0.075 m  

 Governing moment (Mu) = -18.238 kNm  

 K =  

 K <= 0.156... hence, safe  

 Check for One Way Shear  

 Pile No.  

 Shear Force x1-x1(kN)  

 Shear Force x2-x2(kN) 1 -44.214 0.000 2 0.000 -43.042 TOTAL -44.214 -43.042  

 Design Shear for One-Way Action (Along Length) SOL = -44.214 kN  

 V= 593.472 kN/m^2  

 Page 2 of 3Pile Cap Design  

 06/11/2018file:///C:/Staad%20Foundation%20Advanced/CalcXsl/PileCapde.xml  

 Selection of Reinforcement  

 VC1= 623.528 kN/m^2  

 We Observe Vc1 > V  

 Calculation of Maximum Bar Size 

 Selected maximum bar size =Ø 25  

 Bar diameter corresponding to max bar size (db) = 25.000 mm  

 As Per IS 456 2000 Clause No 26.2.1  

 Required Development Length = 1.214 m  

 Actual Development Length = 0.862 m  

 for straight bar,Requiredld >Availableld Redesign or rearrange bars  

 Critical Load Case : 4  
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 Governing moment (Mtl) = -18.238 kNm  

 dBeta = 0.85, if Fc<= 4000  

 = 0.65, if 4000 < Fc<= 8000`  

 = 0.85 - , if Fc > 8000  

 Maximum Reinforcement Ratio (Rmax) =  

 Calculated Reinforcement = 792.774 mm2  

 0.0018 <= R <= Rmax, R is accepted  

 Minimum spacing allowed (Smin) = 1.5 + db = = 52.00 mm  

 Selected spacing (S) =  

 = 145.00  

 mm  

 Smin<= S <= 18 inch and selected bar size < selected maximum bar size... The reinforcement is accepted.  

 

IV. CONCLUSION 

 The paper reviewed and discussed the various causes of foundation failure as well as their possible preventive/remedial 

measures through case studies. Information on available literatures is provided to help in identifying the potential foundation 

problem in advance and taking necessary and appropriate action for mitigation purpose.  

 The Foundation is also design for Hard soil.  

 The Pile Foundation replace by Isolated Foundation.  
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