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	摘要(中)	傳統的群樁設計程序均採用試誤法，結果雖可滿足安全的考量，但卻無法保證工程造價最低。本研究之主要目的便是針對群樁設計中不連續的變數，利用離散式拉格朗日法，來進行預鑄混凝土群樁基礎的最低價設計，使設計結果同時滿足經濟與安全的考量。

群樁的工程造價包含土方開挖費用、樁帽費用及基樁打設費用等，而設計變數則為樁數、樁徑、樁長、基樁間距與樁帽的有效深度。群樁的設計結果必須滿足規範的檢核條件，如垂直承載力、水平力、拉拔力、容許變位等，同時亦須考慮樁距、樁徑、樁長及樁帽尺寸等束制條件。

離散式拉格朗日法的應用與效率將透過多個群樁設計案例來說明，而不同設計變數對工程造價的影響亦將在參數研究中詳加探討。
	摘要(英)	Conventional design of pile groups is based on the trial-and-error procedures. Although the design results can satisfy safety requirements, it is not a minimum cost design. The purpose of this study is to apply the Discrete Lagrangian Method for finding the minimum cost design of precast concrete pile groups with discrete design variables. The objective function of the problem is the total cost of a pile group, which includes the costs of soil excavation, cap, and piles. The design variables will be the diameter of piles, length of piles, distances between piles and dimensions of cap.

The stress and deformation constrains of the pile group design are formulated according to the code provisions. Size constrains, such as the length of piles, the diameter of piles, distance between piles are also considered in the optimization formulation.

Several numerical examples for minimum cost design of pile groups are used to illustrate the efficiency of the Discrete Lagrangian Method. The influences of design variables on the cost of pile groups are also discussed in this report.
	關鍵字(中)	
      	  ★ 不連續變數
★  低價化設計
★  群樁基礎
★  離散式拉格朗日法	關鍵字(英)	
      	  ★ Pile Groups
★  Discrete Design Variables
	論文目次	目 錄

誌謝

中文摘要I

英文摘要II

目錄III

表目錄VI

圖目錄VII

第一章 緒論……………………………………………………………………….. 1

1.1 研究動機………………………………………………………...…………. 1

1.2文獻回顧………………………………………………………..………….. 2

1.3研究方法與內容………………………………………………...…………. 5

第二章 理論推導……………………………………………….……...…………. 7

2.1 Lagrangian Method的回顧……………………………………..…………. 7

2.2 DLM (Discrete Lagrangian Method)…………………………… …………10

2.2.1最大可能下降方向DMPD………………………….………………11

2.2.2不連續最佳化問題的一階必要條件……………….………………12

2.2.3不連續空間一階搜尋法………………………………….…………16

2.2.4不等式束制條件…………………………………….………………18

2.3 Lagrange 乘子的更新…………………………………………..…………19

第三章 目標函數與束制條件的建立………………………………...…………23

3.1目標函數的建立………………………………………………..…………23

3.1.1土方開挖費用 ………………………………………………………23

3.1.2基樁打設費用 ………………………………………………………24

3.1.3樁帽費用………………………………….…………………………24

3.2束制條件的建立………………………………………………..…………25

3.2.1基樁的間距……………………………………………….…………26

3.2.2 樁頂位移量……………………………………………….…………27

3.2.3 基樁承載力……………………………………………….…………29

3.2.4 拉拔力檢核…………………………………………………………30

3.2.5穿孔剪力檢核…………………………………………….…………31

3.2.6基樁強度………………………………………………….…………33

3.2.7土地的限制……………………………………………….…………34

第四章 參數研究與案例分析………………………………………..………….35

4.1 Lagrange乘子更新之比較……………………………………..…………35

4.2群樁設計之參數研究…………………………………………..…………36

4.2.1不同外力之影響……………………………………………………37

4.2.2基樁打設方式之影響………………………………………………39

4.2.3土壤參數之影響……………………………………………………39

4.2.4雙向樁距不同之影響………………………………………………41

4.2.5土地面積限制之影響………………………………………………41

4.2.6固定樁數之比較……………………………………………………42

4.2.7實際設計案例比較…………………………………………………43

第五章 結論及建議…………………………………………………..…………44

5.1結論……………………………………………………….…….…………44

5.2建議……………………………………………………….…….…………45

參考文獻……………………………………………………….……...…………47

附錄一……………………………………………………….……...………….…75
	參考文獻	1.陳正興，「內政部建築研究所基礎構造設計規範(含解說)」，內政部建築研究所研究報告，第五章，民國87年6月。 

2.Zhe Wu,“The Discrete Lagrangian Theory and its Application to Solve Nonlinear Discrete Constrained Optimization Problems,” M.Sc. Thesis, Department of Computer Science, University of Illinois at Urbana-Champaign, May 1998. 

3.Benjamin W. Wah, and Zhe Wu, “The Theory of Discrete Lagrange Multipliers for Nonlinear Discrete Optimization,” Proc. Principles and Practice of Constraint Programming, pp. 28-42,Oct. 1999. 

4.Zhe Wu, “The Theory and Applications of Discrete Constrained Optimization using Lagrange Multipliers,” Ph.D. Thesis, Dept. of Computer Science, Univ. of Illinois, May 2001. 

5.Benjamin W. Wah, and Zhe Wu, “The Theory and Applications of Discrete Lagrange Multiplier Optimization, ” Invited Plenary Speech, Fifth Int'l Conf. on Principles and Practice of Constraint Programming Alexandria, VA, Oct. 14, 1999. 

6.Y. Shang and B. W. Wah, “Improving the Performance of Discrete Lagrange-Multiplier Search for Solving Hard SAT Problems, ”Proc. 10th Int'l Conf. on Tools with Artificial Intelligence, IEEE, pp. 176-183,Nov. 1998. 

7.Z. Wu and B. W. Wah, “Solving Hard Satisfiability Problems: A Unified Algorithm Based On Discrete Lagrange Multipliers, ” 

Proc. 11th IEEE Int'l Conf. on Tools with Artificial Intelligence, pp. 210-217,Nov. 1999. 

8.Z. Wu and B. W. Wah, “Trap Escaping Strategies in Discrete Lagrangian Methods for Solving Hard Satisfiability and Maximum Satisfiability Problems, ”Proc. National Conf. on Artificial Intelligence, AAAI, pp. 673-678,July 1999. 

9.Reklaitis, G. V., Ravindran, A., and Ragsdell, K. M.,“Engineering Optimization”John Wiley and Sons, Inc., 1983. 

10.Min-Wei Hunag, and Jasbir S. Arror, “Optimal Design With Discrete Variables: Some Numerical Experiments, ”International Journal for Numerical Methods in Engineering, Vol.40, pp.165-188, 1997. 

11.S. Kirkpatrick, C. D. Gelatt, Jr., and M. P. Vecchi,“Optimization by simulated annealing, ”Science, 200(4598), May 1983, pp. 671-680. 

12.Goldberg D. E., “Genetic Algorithms in Search, Optimization, and Machine Learning.” Reading, MA: Addisson-Wesley, 1989. 

13.F. Glover, “Tabu search-Part I, ”ORSA J. Computing, 1(3): 190-206, 1989. 

14.R. S. Garfinkel and G. L. Nemhauser, “Integer Programming”John Wiley & Sons, New York, NY, 1972. 

15.Jasbir S. Arora, “Introduction to Optimum Design.”1989. 

16.Chang, Y.L. (1937). Discussion on “Lateral Pile-Loading Tests”by L.B. Feagin, Trans., ASCE, pp272~278, Vol.102. 

17.掁農水泥製品公司，e預力基樁產品規格u。 

18.「混凝土工程設計規範與解說-土木401-86」，中國土木水利工程學會。 

19.D. G. Luenberger, “Linear and Nonlinear Programming, ”Addison-Wesley Publishing Company, 1984. 

20.M. E. Hribar, “Large scale constrained optimization, ”Ph.D. Disertation, Northeasten University, 1996. 

21.「營建物價」，營建研究院，民國88年6月。 

22.日本道路協會，「道路橋示方書‧同解說」，1996。 

23.Meyerhof, G. G.,“Bearing Capacity and Settlement of Pile Foundation,”Journal of Geotechnical Eng. Div., ASCE, Vol.102, NO.GT3, pp.195~227, 1976.
	指導教授	
      	  莊德興(Der-Shin Juang)
      	 	審核日期	2001-7-16
	推文	
      	  [image: ]facebook   [image: ]plurk   [image: ]twitter   [image: ]funp   [image: ]google   [image: ]live   [image: ]udn   [image: ]HD   [image: ]myshare   [image: ]reddit   [image: ]netvibes   [image: ]friend   [image: ]youpush   [image: ]delicious   [image: ]baidu   
      	 
	網路書籤	
      	  [image: ]Google bookmarks   [image: ]del.icio.us   [image: ]hemidemi   [image: ]myshare   
      	 


  

  











若有論文相關問題，請聯絡國立中央大學圖書館推廣服務組 TEL:(03)422-7151轉57407，或E-mail聯絡
	       - 隱私權政策聲明



	
