

	[image: ]	
[image: ]




博碩士論文 90325010 詳細資訊








  
  	以作者查詢圖書館館藏	、以作者查詢臺灣博碩士	、以作者查詢全國書目	、勘誤回報	、線上人數：50	、訪客IP：18.209.48.250


  	姓名	
      	  連夷佐(Yi-Cho Lien)  
		      查詢紙本館藏  	畢業系所	營建管理研究所
	論文名稱	
      	  橋梁維護管理生命週期成本評估模式之研究
(Evaluation of Bridge Life Cycle Costs for Maintenance Management)
      	   
	相關論文		★ 台灣太陽能光電系統故障原因調查與安裝施工檢查表製作之研究	★ 生命週期導向橋梁改善策略最佳化評選模式之研究
	★ 國內建築廢棄物減量措施之分析探討及其成效評估之研究	★ 應用賽局理論分析高科技廠房工程競爭行為之研究
	★ 營建剩餘土石方及混合物處理與再利用法制化之研究	★ 建築工程產生廢棄物數量推估之研究
	★ 橋梁生命週期成本評估-構件劣化預測模式之研究	★ 國道預力混凝土橋與鋼橋生命週期成本評估個案之研究
	★ 單一建築物拆除工程混合物產生量推估之研究	★ 裝修工程廢棄物回收站與再利用廠設置最佳化區位評選之研究
	★ 精簡營建應用於鋼構工程供應鏈之研究	★ 營建剩餘土石方評估指標建立及成效提升之研究
	★ 建築廢棄物收容處理場所設置最佳區位評選之研究	★ 營建再生料源資訊交換網建置之研究
	★ 運用資料探勘技術於臺灣鋼筋混凝土橋梁構件劣化因子之研究	★ RFID預埋於營建廢棄物流向追蹤之技術可行性研究



	檔案	
		   		[image: ][Endnote RIS 格式]   
		      [image: ][Bibtex 格式]     	
      [image: ][相關文章]   [image: ][文章引用]   [image: ][完整記錄]   [image: ][館藏目錄]   [image: ][檢視]  [image: ][下載]	本電子論文使用權限為同意立即開放。
	已達開放權限電子全文僅授權使用者為學術研究之目的，進行個人非營利性質之檢索、閱讀、列印。
	請遵守中華民國著作權法之相關規定，切勿任意重製、散佈、改作、轉貼、播送，以免觸法。

  
      

	摘要(中)	橋樑的功用是連絡因地形而隔離的不同區域，使其交通運輸得以順暢；然而，橋樑管理大多著重在維護技術的探討，對於如何讓橋樑發揮最大機能的管理決策，則受限於人力、經費，往往無法妥善達成。就橋梁的生命週期而言，除了在規劃、設計及施工等階段必須配合使用者需求及施工規範來興建外，如何在維護階段持續提供使用者安全、舒適的行車環境則是充分發揮設施機能的關鍵。


本研究將技術層面之維護工作項目與管理層次之經濟性觀點加以融合，並配合目前橋樑管理組織之架構，提出一套生命週期成本評估模式以供橋梁管理者決策參考之依據。本研究應用統計分析之研究方法，針對目前國內橋樑維護管理程序及歷年經費支出資料整理進行探討。再透過橋樑結構特性、服務性能及環境條件狀況之分析歸納，建立橋樑維護工作之執行原則。最後，依照維護程度的不同，將維護工作項目分為預防性定期維護、修理及置換等項目，在考量維修頻率、維修時機及因維修之延誤所致用路人成本等條件下，建立專案層級橋樑維護管理生命週期成本評估模式。
	摘要(英)	The function of bridges that link regions apart from different landforms is have convenient communications. However, management of bridges is mostly focused on probing into maintenance. Strategy of management is usually restrained from human resources and expenses to maximize the function of bridges. For life cycle of the bridge, it must be built to conform with user’s need and construction standard when in the phase from plan, design to construction. Moreover, how to provide users consistently safe and comfortable driving environment in the phase of maintenance is the key to bring the function of bridges into full play.


This article is merge maintenance tasks from the technologic level and economic view from the managerial level, fit in with the framework of the bridge management organization at present to propose an establishied model of life cycle cost that managers should decide in accordance with. The method of statistic analysis is applied to probe into management process of bridges maintenance and expenses over the year in our country recently. Then, it is set up the executive principle of bridge maintenance according to characteristics of bridge structure, function of service, and environmental condition. Finally, it is divided into regular preventive maintenance tasks, repair and repalcement by maintenance level. In the condition of the frequency, timing, and users’ cost caused by mainenance, it is established an estimatable model of life circle costs in the level of investigation to the management of bridge.
	關鍵字(中)	
      	  ★ 橋梁狀況指標
★ 維護管理
★ 生命週期成本	關鍵字(英)	
      	  ★ Life Cycle Costs
★ Maintenance Management
★ Condituon Index of Bridge
	論文目次	中文摘要	I


Abstract	II


目錄	III


圖目錄	V


表目錄	VI


第一章 緒論	1


1.1研究背景與動機	1


1.2研究目的	2


1.3研究方法與流程	2


1.4章節架構	5


第二章 文獻回顧	6


2.1橋梁生命週期成本評估法	6


2.1.1生命週期成本評估法概述	6


2.1.2橋梁生命週期成本評估法相關研究與應用	7


2.2國內橋梁維護管理發展現況	13


2.2.1橋梁維護經費推估方法	13


2.2.2國內橋梁管理系統	16


2.2.3橋梁目視檢測評估方法	16


2.3小結	20


第三章 橋梁維護管理生命週期成本評估模式建立	22


3.1 基本理念與假設	22


3.2 模式架構說明	23


3.3 預防性定期維護成本	26


3.3.1預防性定期維護概念	26


3.3.2 預防性定期維護項目	27


3.3.3 預防性定期維護執行度M	29


3.4 可預測不定期成本	30


3.4.1 橋梁構件自然劣化因子	32


3.4.2 橋梁構件劣化預測	34


3.4.3 橋梁構件修理項目	38


3.5 分析參數設定	41


3.6 計算流程與步驟	43


3.7名詞彙整	44


3.8 小結	46


第四章 案例演練與探討	47


4.1	橋梁基本資料與參數設定	47


4.2 橋梁生命週期成本計算	48


4.3 敏感度分析驗證	59


第五章 結論與建議	62


5.1結論	62


5.2建議	63


參考文獻	64
	參考文獻	期刊


1.	D. Arditi and H.M. Messhiha, “Life cycle cost analysis (LCCA) in municipal organizations”, Journal of Infrastructure Systems, Vol.5(1), 1-10


2.	D.A. Arditi and H.M. Messiha, “Life-cycle costing in municipal construction projects”, Journal of Infrastructure Systems, Vol.2(1), 5-14


3.	I.J. Abed-Al-Rahim and D.W. Johnston, “Bridge replacement cost analysis procedures”, Transportation Research Record 1490, 23-31


4.	I.J. Abed-Al-Rahim and D.W. Johnson, “Bridge Element Deterioration Rates” Management and Maintenance of Bridge Structures, Transportation Research Record, No.1490, 1995.


5.	J.D. Brito and F.A. Branco, “Whole life costing in road bridges applied to service life prediction”, Bridge Management 3, 1996


6.	D.P. Bentz, J.R. Clifton, and K.A. Snyder, “Predicting Service Life of Chloride-Exposed Steel-Reinforced Concrete”, Concrete International, Dec., 1996, pp.42-47.


7.	J.d. Brito, and F.A. Branco, “Concrete Bridge Management: From Design to Maintenance”, Practice Periodical on Structural Design and Construction, vol.3, No.2, 1998.


8.	S.E. Chang and M. Shinozuka, “Life-cycle cost analysis with natural hazard risk”, Journal of Infrastructure Systems, Vol.2(3), 118-126


9.	M.S. Cheung, and B.R. Kyle, “Service Life Prediction of Concrete Structures by Reliability Analysis”, Construction and building Materials, Vol.10, No.1, 1996, pp45-55.


10.	M.A. Elen, “Life-cycle costs of new construction materials”, Journal of Infrastructure Systems, Vol.3(4), 129-133


11.	D.M. Frangopol, J.S. Kong and E.S. Gharaiben, “Reliability-based life-cycle management of highway bridges”, Journal of Computing in Civil Engineering, Jan 2001, 27-34


12.	F. Farid, D.W. Johnson, M.A. Laverde and C. Chen, “Application of incremental benefit-cost analysis for optimal budget allocation to maintenance, rehabilitation, and replacement of bridges”, Transportation Research Record 1442, 88-100


13.	M.G. Fitch, R.E. Weyers, and S.D. Johnson, “Determination of End of Functional Service Life for Concrete Bridge Decks”, Transportation Research Record, No.1490, 1995, pp.60-66.


14.	C.L. Freyermuth, “Life-cycle cost analysis for large segmental bridges”, Concrete International, Feb 2001, 89-96


15.	M.G.. Fitch, R.E. Weyers and S.D. Johnson, “Determining of end of functional service life for concrete bridge decks”, Transportation Research Record 1490, 60-66


16.	F.S. Fanous, and H.C. Wu, “Service Life of Iowa Bridge Decks Reinforced with Epoxy-coated Bars”, Proceeding of the Mid-Continent Transportation Symposium 2000, pp.259-262.


17.	E.J. Gannon, R.E. Wayers and P.D. Cady, “Cost relationships for concrete bridge protection, repair, and rehabilitation”, Transportation Research Record 1490, 32-42


18.	F. Guignier and S. Madanat, “Optimization of infrastructure systems maintenance and improvement policies”, Journal of Infrastructure Systems, Dec 1999, 124-134


19.	E.J. Gannon, R.E. Weyers and P.D. Cady, “Cost relationships for concrete bridge protection, repair, and rehabilitation, Transportation Research Record 1490, 32-42


20.	A. Jssfari, “Concurrent construction and life cycle project management”, Journal of Construction Engineering and Management, Vol.123(4), 427-436


21.	Bruse Johnson, Tim Powell and Cesar Queiroz, “Economic analysis of bridge rehabilitation options considering life-cycle costs”, Transportation Research Record 1624, 8-15


22.	Y. Jiang, N. Saito and K.C. Sinha, “Bridge proformance prediction model using the Markov chain, Transportation Research Record 1180, 25-32


23.	M. Jiang, R.B. Corotis and J.H. Ellis, “Optimal life-cycle costing with partial obsevability”, Journal of Infrastructure Systems, Jun 2000, 56-66


24.	A. Jaafari and K. Manivong, “Synthesis of a model for life-cycle project management”, Computer-aided Civil and Infrastructure Engineering 15 (2000), 26-38


25.	Y. Jiang, and K.C. Sinha, “Bridge Service Life Prediction Model Using the Markov Chain” Bridge Design and Performance and composite Materials, Transportation Research Record, No.1223, 1989.


26.	N.A. Kartam, “Making effective use of construction lessons learned in project life cycle”, Journal of Construction Engineering and Management, Vol.122(1), 14-21


27.	Z.X. Li, T.H.T. Chan, and J.M. Ko, “Fatigue Analysis and Life Prediction of Bridges with Structural health Monitoring Data-Part I: Methodology and Strategy”, International Journal of Fatigue 23,  2001, pp.45-53.


28.	Z. Lounis, M.A. Lacasse, D.J. Vanier, and B.R. Kyle, “Towards Standardization of Service Life Prediction of Roofing Membranes”.


29.	J. Mohammadi, S.A. Guralnick, and R. Polepeddi, “Bridge Fatigue Life Estimation from Field Data”, Practice Periodical on Structural Design and Construction, vol.3, No.3, 1998.


30.	J. Mohammadi and A. Guralnick, “Incorporation life-cycle costs in highway- bridge planning and design”, Journal of Transportation Engineering, Sep/Oct 1995, 417-424


31.	F. Mang, and O. Bucak, “Remaining Fatigue Life of Old Steel Bridges-Theoretical and Experimental Investigations on Railway Bridges”, International Symposium on Fatigue and Fracture in Steel and Concrete Structures, 1991.


32.	D.W. Pfeifer, “High Performance Concrete and Reinforcing Steel with a 100-Year Service Life”, PCI Journal, May-June, 2000.


33.	V. Ravirala and G.A. Grivas, “State increment method of life-cycle cost analysis for highway management”, Journal of Infrastructure Systems, Vol.1(3), 151-159


34.	R. Ries and A. Mahdavi, “Intergrated computational life-cycle assessment of building”, Journal of Computing in Civil Engineering, Jan 2001, 59-67


35.	P. Scarponcini, “Linear reference system for life-cycle intergration”, Journal of computing in Civil Engineering, Jan 2001, 81-88


36.	R.A. Sire, and S.W. Hopkins, “Analytical Modeling for Life Extension of Aging equipment”, International Journal of Fatigue, vol.19, No.1, 1997, pp.s261-s266.


37.	M.C. Vorster, T. Bafna and R.E. Weyers, “Model for determining the optimum rehabilitation cycle for concrete bridge decks”, Transportation Research Record 1319, 62-71


38.	D.V. Val, M.G. Stewart and R.E. Melcher, “Life-cycle performance of RC bridge：probabilistic approach”, Computer-aided Civil and Infrastructure Engineering 15 (2000), 15-25


39.	D. Veshosky and C.R. Beidleman, “ Life-cycle cost analysis doesn’t work for bridges”, Civil Engineering, Jul 1992, 6


40.	Y.K. Wen and Y.J. Kang, “Minimum building life-cycle cost design criteria Ⅰ：methodology”, Journal of Structural Engineering, Mar 2001, 330-337


41.	Y.K. Wen and Y.J. Kang, “Minimum building life-cycle cost design criteria Ⅱ：application”, Journal of Structural Engineering, Mar 2001, 338-346


42.	R.E. Weyers, W. Pyc, and M.M. Sprinkel, “Estimating the Service Life of Epoxy-Coated Reinforcing Steel”, ACI Materials Journal, September-October, 1998.


43.	R.E. Weyers, “Service Life Model for concrete Structures in Chloride Laden Environments”, ACI Materials Journal, July-August, 1998.


44.	B. Yanev and X. Chen, “Life-cycle performance of New York City bridges”, Transportation Research Record 1389, 17-24


45.	B. Yanev and X. Chen, “Life-cycle performance of New York City bridges”, Transportation Research Record 1389,17-24


46.	陳謂熊，“淺談橋樑水理分析－以85線柑園橋新匝道橋為例”，台灣公路工程，第二十八卷，第七期，民國九十一年。


47.	大即信明久田、真宮里心一，“使用年限相關各種課題探討”，東京工業大學，pp.29-34。


48.	岡原美知夫，“今後的橋樑技術基準－安全性與耐久性”，土木施工，山海堂，vol.1，2000年，pp16-17。


49.	下村匠，“混凝土構造物的耐久性－耐久性的基本是什麼”，土木學會誌，vol.86., 2001。


50.	K. Sakai，“土木結構物之耐久性設計”，混凝土工學月刊，1997年，pp.22-25。


51.	村田修，“結構物維持管理技術概要”結構物維持管理特集，RRR，June, 2000。


52.	前田敏也、周藤功、田丸英夫、和賀秀悅、中山，“鹽分環境下混凝土結構物的性能評估”，清水建設。


研討會


53.	A. Al-Hajj, “Modelling running and maintenance costs for life cycle costing applications in buildings”, Durability of Building Materials and Components 8(1999), 1699-1706


54.	L.I. Aarseth, and P.J. Hovde, “A Stochastic Approach to the Factor Method for Estimating Service Life”, 8th International Conference on Durability of Building Materials and Components, National Research council Canada 1999, pp.1247-1256.


55.	A.M. Aikivuori, “Critical Loss of Performance –What Falls Before Durability”, 8th International Conference on Durability of Building Materials and Components, National Research council Canada 1999, pp.1369-1376.


56.	P.A.M. Basheer, “Design of Concrete to Resist Carbonation”, 8th International Conference on Durability of Building Materials and Components, National Research council Canada 1999, pp.423-435.


57.	A.F. Bennett and K. Bourke, “Life-cycle costing for a design life standard”, Durability of Building Materials and Components 8(1999), 1509-1517


58.	H.T. Cao, and V. Sirivivatanon, “An Engineered Model for Service Life of Marine Concrete Structures”, 8th International Conference on Durability of Building Materials and Components, National Research council Canada 1999, pp.94-103.


59.	“Durability of Concrete”, Proceedings Fifth International Conference Barcelona, Spain, 2000.


60.	S. Emmitt, “Design for Durability”, 8th International Conference on Durability of Building Materials and Components, National Research council Canada 1999, pp.2059-2067.


61.	G.J. Forhnsdorff, “International Standards for Service Life Planning of Buildings”, 8th International Conference on Durability of Building Materials and Components, National Research council Canada 1999, pp.1537-1542.


62.	G. Fagerlund, “Service Life with Regard to Frost Attack –A Probabalistic Approach”, 8th International Conference on Durability of Building Materials and Components, National Research council Canada 1999, pp.1268-1279.


63.	C. Gehlen, “Service Life Design for the Western Scheldt Tunnel”, 8th International Conference on Durability of Building Materials and Components, National Research council Canada 1999, pp.3-15.


64.	I. Gosav, “Field Studies Concerning the Service Life Prediction”, 8th International Conference on Durability of Building Materials and Components, National Research council Canada 1999, pp.1392-1402.


65.	G. Hed, “Service Life Planning of Building Components”, 8th International Conference on Durability of Building Materials and Components, National Research council Canada 1999, pp.1543-1551.


66.	P. Huovila, “Managing the life cycle requirements of facilities”, Durability of Building Materials and Components 8(1999), 1874-1880


67.	R.A. Laing, A. Al-Hajj and J. Ball, “ Stone cleaning：development of a life cycle cost model”, Durability of Building Materials and Components 8(1999), 1739-1745


68.	A.R. Makenya, “Life-cycle assessment and the design agenda：the standards imperative”, Durability of Building Materials and Components 8(1999), 1929-1938


69.	P.D. Mayer, “Assessing the Remaining Service Life of Existing Building Components for Insurance”, 8th International Conference on Durability of Building Materials and Components, National Research council Canada 1999, pp.1447-1456.


70.	K. Moser, “Towards the Practical Evaluation of Service Life –Illustrative Application of the Probabilistic Approach”, 8th International Conference on Durability of Building Materials and Components, National Research council Canada 1999, pp.1319-1329.


71.	A. Miyamoto, and D.M. Frangopol, “Maintaining the Safety of Deteriorating Civil Infrastructures” Proceedings of the 2nd International Workshop on Life-Cycle Cost Analysis and Design of Civil Infrastructure Systems, Sept, 2001.


72.	L.A. Newton and A.J. Christian, “Determining the impact of quality upon life cycle costs”, Durability of Building Materials and Components 8(1999), 1756-1764


73.	G. Racutanu, “The real service life of road bridges in Sweden – A case study”, 8th International Conference on Durability of Building Materials and Components, National Research council Canada 1999, pp.56-70.


74.	D.P. Rowe, “Whole life performance strategy：beyond incremental cost and service life”, Durability of Building Materials and Components 8(1999), 1881-1892


75.	J. Ryell, “Properties, and service life predictions for, high performance concrete in transportation structures ”, 8th International Conference on Durability of Building Materials and Components, National Research council Canada 1999, pp.71-82.


76.	N. Schlten, “LCA as performance requirement in the Dutch Building decree by 2001”, Durability of Building Materials and Components 8(1999), 1939-1947


77.	D.K. Smith, “Total life-cycle cost”, Durability of Building Materials and Components 8(1999), 1787-1797


78.	S.M. Strand and P.J. Hovde, “Use of service life data in LCA of building material”, Durability of Building Materials and Components 8(1999), 1948-1958


79.	J.O. Sobanjo, “Facility life-cycle cost analysis based on fuzzy sets theory”, Durability of Building Materials and Components 8(1999), 1798-1809


80.	T. Siemes, “Duracrete: Service life design for concrete structures”, 8th International Conference on Durability of Building Materials and Components, National Research council Canada 1999, pp.1343-1356.


81.	王炤烈，“公路橋樑安全檢測及評估實例一”，公路橋樑檢測評估，台灣營建研究院，民國八十五年八月。


82.	張荻薇、王炤烈、宋裕祺，“橋梁劣化與災害損傷之現況及原因探討”，橋樑安全維護與管理，台灣營建研究院，民國八十八年四月。


83.	張荻薇、王炤烈、宋裕祺，“橋梁劣化與災害損傷之現況及原因探討”，橋樑安全維護與管理，台灣營建研究院，民國八十八年四月。


84.	陳振川、葉啟輝，“台灣地區安全策略與管理”，橋樑安全維護與管理，台灣營建研究院，民國八十八年四月。


85.	王炤烈、施建志、詹穎雯、廖肇昌等，“橋樑腐蝕防治”，台灣營建研究院，民國八十八年六月。


86.	李有豐、施建志、陳清泉、朱國棟、張光甫，“結構物檢測評估與補強”，台灣營建研究院，民國八十九年五月。


87.	許鎧麟，“營建生命週期觀念於混凝土耐久性問題之應用”，混凝土結構耐久性，台灣營建研究院，民國八十九年四月。


88.	廖肇昌，“結構物防蝕之概念、策略與管理”，結構物防蝕技術發展與應用，台灣營建研究院，民國九十年十一月。


89.	詹穎雯，“最新混凝土橋樑工程耐久性設計理念之發展”， 結構物防蝕技術發展與應用，台灣營建研究院，民國九十年十一月。


90.	詹穎雯，“國外混凝土耐久性規範探討”, 混凝土結構耐久性技術，台灣營建研究院，民國八十九年四月。


91.	丹波郁惠、熊谷宏之、三上修一、工藤英雄、大島俊之、森大悟，“對於橋樑健全度評價因子分析以及構材損傷的關連性”，土木學會第55年次學術講演會，2000年。


92.	陳永成，“日本混凝土結構耐久性問題---以山陽新幹線為案例”，橋構造物破壞原因探討與處置研討會，民國八十八年。


其他


93.	ASTM E917-94, “Standard practice for measuring life-cycle costs of buildings and building systems”


94.	ASTM E833-97b, “Standard terminology of building economics”


95.	“AASHTO LRFD Bridge Design Specifications”, American Association of State Highway and Transportation Officials, 1994.


96.	“CEB-FIP Model Code 90”, CEB-FIP, 1991.


97.	“Concrete Structures Standard”, New Zealand Standard, 1995.


98.	M.A. Ehlen and H.E. Marshall, “The economics of new-technology materials：a case study of FRP bridge decking”, NIST report, 1996


99.	M.A. Ehlen, “BridgeLCC 1.0 User Manual”, NIST, 1999


100.	D.M. Frangopol and Hitoshi Furuta, “Life-cycle cost analysis and infrastructure systems”, ASCE, 2001


101.	D.M. Frangopol, “Case study in optimal design and maintenance planning of civil infrastructure systems”, ASCE, 1999


102.	D.M. Frangopol, “Optimal performance of civil infrastructure systems”, ASCE, 1998


103.	D.M. Frangopol, “Bridge safety and reliability”, ASCE, 1999


104.	Highway and bridge activities cost indices, NIST report, 1991


105.	“ISO 15686-1:2000”


106.	T.J. Kirkpatrick, “Impact of Specification Changes on chloride Induced corrosion Service Life of Virginia Bridge Decks”, Virginia Report.


107.	公共建設工程經費估算編列手冊, 工程會


108.	李俊憲, “結合空間分析與專家系統技術在橋梁規畫自動化之應用”, 中央大學土木研究所博士論文, 2001


109.	楊熾宗, “公路橋梁維護管理決策模式之研究-以中山高速公路為例”, 台灣大學土木研究所碩士論文, 1998


110.	賴鈺蒨, “系統性橋梁維修評選之研究”, 中央大學土木研究所碩士論文, 2001


111.	詹前輝, “以生命週期之觀點分析公共工程預算變動現象”, 台灣大學土木研究所碩士論文, 1996


112.	“ 公路橋樑設計規範”，交通部，幼獅文化，民國九十年。


113.	“ 公路橋樑耐震設計規範”，交通部，幼獅文化，民國八十四年一月。


114.	“ 公路橋樑耐震設計規範修訂草案之研究”，交通部，民國九十年十二月。


115.	“ 建築物耐震設計規範及解說”，內政部營建署，民國八十六年。


116.	“交通工程手冊”，交通部，民國七十九年十二月。


117.	“跨河建造物設置規範”，經濟部，民國九十年。


118.	“公路排水設計規範”，交通部，民國七十八年。


119.	“2001年台灣地區公路容量手冊”，交通部運輸研究所，民國九十年。


120.	“RC結構物耐久性的提昇及對全體工程費用的影響”，建築技術，民國八十七年。


121.	“台灣地區橋樑安全管理策略探討與制定”期末報告，交通部，民國八十六年。


122.	“台灣建築生命週期使用年限調查之研究”，內政部建築研究所研究計畫成果報告，民國九十年。


123.	小林一輔，“令人擔心的混凝土”，岩波新書，1999年。


124.	“建築工事標準仕樣書‧同解說JASS 5 鋼筋混凝土工事”，日本建築學會，丸善珠式會社，1997年。


125.	“鋼筋混凝土結構物耐久性調查、診斷與補修之指針與解說”，日本建築學會，1997年。


126.	鋼筋混凝土結構物耐久性設計構案”，日本混凝土工學協會，1991年。


127.	K. Masuda，“鋼筋混凝土建築物之耐久性”，中日工程技術研討會，內政部建築研究所，1994年。


128.	土木混凝土構造物耐久性檢討委員會之提言


129.	“關於最小維修PC橋的開發共同研究報告書”混凝土保護層厚度相關探討，建設省土木研究所，2000年。


130.	“混凝土標準示方書－耐久性照查型〔施工編〕”，日本土木學會，丸善珠式會社，1999年。


131.	“混凝土標準示方書－耐久性照查型 改訂資料〔施工編〕”，日本土木學會，丸善珠式會社，1999年。


132.	“混凝土標準示方書－〔維持管理編〕”，日本土木學會，丸善珠式會社，2001年。


133.	小林豐治，米澤敏男，出頭圭三，“鋼筋腐蝕之診斷”，森北出版珠式會社，1993年。


134.	“鋼筋混凝土造建築物的耐久性向上技術”，建築物耐久性向上技術普及委員會，技報堂，1999年。


135.	“混凝土結構物耐久設計指針(案) ”，日本土木學會，1995年。


136.	 “混凝土標準示方書〔維持管理編〕”，日本土木學會，丸善珠式會社，2001年。


137.	“混凝土結構物結構耐久設計境界問題研究委員會報告書”，混凝土結構物結構耐久設計境界問題研究委員會，日本混凝土工學協會，1998年


138.	S. Katawaki，“最新混凝土防蝕及修補技術”，山海堂，1999年。


139.	“海洋混凝土結構物防蝕指針（草案）”，日本混凝土工學協會，1990年。


140.	“道路橋之鹽害對策指針（草案）‧同解說”，日本道路協會，1984年。


141.	S. Hirano，“從檢測診斷看混凝土修補”，混凝土工學，1998年。


142.	J. Nagatagi，“土木混凝土技術的變遷及將來展望”，混凝土工學，1999年。


143.	 “建立台灣地區橋梁管理系統期末報告”，交通部，民國九十一年。
	指導教授	
      	  黃榮堯(Rong-Yau Huang)
      	 	審核日期	2003-7-18
	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



	
