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	摘要(中)	預鑄產業中的許多決策經常仰賴專業工程師之經驗法則以及主觀判斷下進行，在面臨大量訂單與多重專案同時進行的情況下，單憑個人或小組的經驗往往無法作出最佳的調度及決策，因此預鑄工廠經常會面臨到超時工作以及人員配置不當導致生產力下降等問題，進而導致預鑄廠之人力成本大幅增加。為解決此一困境，預鑄產業中的管理者多期以彈性運用人力資源的方式提升預鑄產業之生產力並改善預鑄工廠中普遍存在的加班工時過高的問題，以降低人力成本。於是本研究以Arena系統模擬軟體建置了一套預鑄廠人力彈性運用模型，以此模型輔助管理者以系統模擬的方式進行現況人力運用模式之分析、改善策略之研擬、針對研擬的改善策略進行系統模擬並提出最終之決策建議等過程。研究成果不僅提供決策者實質的決策參考依據，更進一步以系統模擬的方式模擬各種人力資源彈性運用策略對預鑄廠運作系統的影響，減少在調整策略的過程中可能產生的不必要的時間及成本浪費。

本研究提出之模型主要針對建築預鑄專案中的柱、大樑及小樑專案進行模型建置與數據分析，且經過模擬數據的分析處理及比較過後，最終的模擬結果強烈建議柱專案採用排班類型之替代方案，針對大樑專案建議嘗試採用排班類型之替代方案，小樑專案的部分則是建議採用原始之排班模式為佳。
	摘要(英)	Construction precast manufacturing is a complicate and resource-consumed process that usually depends on manpower heavily. The current manpower allocation requires well-experienced managers to level up all technical and general labors in order to fulfill customers’ orders. To improve manpower allocation for construction precast production has been always an important task in order to enhance the profits. The objectives of the research are to integrate precast big data with system simulation using Arena Software to establish the manpower allocation model, and then to improve manpower allocation for construction precast production. A comprehensive literature review is carried out to construct the framework for the expert interview and data collection. 10 professionals with over 20 year work experience each suggest the scopes of existing 14 work flows, work shift configuration, data format, and simulation restrictions. A total of 1,015,840 datasets which cover over 90% construction precast production in recent 10 years in Taiwan are collected and then 772,212 datasets are taken into simulation. With the use of Arena Software, the results show that 21.91%, 1.73%, 0.82% time reduction for column, beam, and mini-beam precast production, respectively, are achieved. Manpower allocation for technical labors is the most effective in column production, saving 18.11% of total workhours. The findings establish manpower allocation strategies to improve the efficiency of skillful labors and to reduce idle time in manpower arrangement.
	關鍵字(中)	
      	  ★ 系統模擬
★ Arena
★ 預鑄工法
★ 人力資源
★ 人力彈性運用	關鍵字(英)	
      	  ★ construction precast
★ simulation
★ productivity
★ manpower allocation
★ big data
	論文目次	摘要    I

Abstract    II

目錄    i

圖目錄    iv

表目錄    viii

第壹章、    緒論    1

1.1    研究背景與動機    1

1.2    研究目的    2

1.3    研究範圍    3

1.4    研究流程    4

第貳章、    文獻回顧    7

2.1    營建產業工業化與預鑄產業    7

2.1.1  營建產業工業化    7

2.1.2  預鑄產業    12

2.2    預鑄工廠構件生產流程    14

2.3    人力資源以及人力資源彈性運用    16

2.3.1 人力資源    16

2.3.2 人力資源彈性運用    17

2.4    系統模擬應用於營建產業    19

2.5    系統模擬    21

2.5.1 系統模擬簡介    21

2.5.2 Arena系統模擬軟體    22

2.6    小結    24

第參章、    專家訪談與資料蒐集    26

3.1    專家訪談與模擬假設    26

3.1.1.    訪談問題設計    26

3.1.2.    專家訪談    27

3.1.3.    假設與限制    31

3.2    資料取得    32

3.3    資料特性與基本分析    35

3.4    資料前置處理    39

3.4.1    構件資料分級    39

3.4.2    Input Analyzer進行資料參數化    40

第肆章、    預鑄廠人力彈性運用系統模擬模型建置    44

4.1    預鑄廠人力彈性運用系統模擬模型架構    44

4.2    建模過程    45

4.2.1    流程建置    45

4.2.2    參數設定    48

4.2.3    資料輸出型式    51

4.2.4    工班閒置以及忙碌狀態分析方式與說明    52

4.3    原始排班模式下之模擬結果    55

第伍章、    模擬結果之數據分析    60

5.1    柱專案模擬數據    60

5.2    大樑專案模擬數據    65

5.3    小樑專案模擬數據    70

5.4    模擬結果說明    74

5.4.1    柱專案模擬結果說明    75

5.4.2    大樑專案模擬結果說明    75

5.4.3    小樑專案模擬結果說明    75

5.5    管理上之意涵    76

5.5.1    研究假設之影響    76

5.5.2    模擬結果之管理意涵    78

5.6    小結    78

第陸章、    結論與建議    79

6.1    結論    79

6.2    後續研究建議    81

參考文獻    83

附錄A 原始排班模式下之資料分析    A-1
	參考文獻	[1]    T. Wakisaka, N. Furuya, Y. Inoue, and T. Shiokawa, "Automated construction system for high-rise reinforced concrete buildings," Automation in Construction, vol. 9, no. 3, pp. 229-250, 2000/05/01/ 2000.

[2]    徐坤榮, "建築工程營建生產力之研究--以預鑄工法為例," 碩士, 土木工程學研究所, 國立臺灣大學, 台北, 2000.

[3]    張兆宇, "預鑄廠生產儲運最佳化模式之研究," 碩士, 土木工程學系在職專班, 國立中央大學, 桃園, 2008.

[4]    P. Blyton, "Flexible times? recent developments in temporal flexibility," Industrial Relations Journal, Article vol. 23, no. 1, pp. 26-36, Spring92 1992.

[5]    P. Blyton and J. Morris, A Flexible Future?: Prospects for Employment and Organization. De Gruyter, 1991.

[6]    P. Blyton, "Workforce flexibility," in The handbook of human resource management, vol. 12, B. Towers, Ed.: Wiley-Blackwell, 1996.

[7]    P. Blyton and M. M. Lucio, "Industrial relations and the management of flexibility: factors shaping developments in Spain and the United Kingdom," International Journal of Human Resource Management, Article vol. 6, no. 2, pp. 271-291, 1995.

[8]    X. Xiahou, J. Yuan, Y. Liu, Y. Tang, and Q. Li, "Exploring the Driving Factors of Construction Industrialization Development in China," Int J Environ Res Public Health, vol. 15, no. 3, Mar 3 2018.

[9]    R. Ågren and R. D. Wing, "Five moments in the history of industrialized building," Construction Management and Economics, vol. 32, no. 1-2, pp. 7-15, 2013.

[10]    G. Winch, "Zephyrs of creative destruction: understanding the management of innovation in construction," Building Research & Information, vol. 26, no. 5, pp. 268-279, 1998.

[11]    M. Höök and L. Stehn, "Applicability of lean principles and practices in industrialized housing production," Construction Management and Economics, vol. 26, no. 10, pp. 1091-1100, 2008.

[12]    R. Vrijhoef and L. Koskela, "The four roles of supply chain management in construction," European Journal of Purchasing & Supply Management, vol. 6, no. 3, pp. 169-178, 2000/12/01/ 2000.

[13]    臺灣營建研究院, 預鑄建築工法技術推廣手冊. 台北: 內政部建築研究所, 1999.

[14]    G. Grimscheid and B. Institut für Bauplanung und, New perspective in industrialisation in construction : a state-of-the-art report. Zürich: Eigenverlag des IBB, Institut für Bauplanung und Baubetrieb, ETH Zürich, 2010.

[15]    A. Warszawski, Industrialized and Automated Building Systems: A Managerial Approach. Taylor & Francis, 2004.

[16]    H. M. Alinaitwe, J. Mwakali, and B. Hansson, "Assessing the degree of industrialisation in construction – a case of Uganda," Journal of Civil Engineering and Management, vol. 12, no. 3, pp. 221-229, 2006/09/01 2006.

[17]    L. Koskela, "Is structural change the primary solution to the problems of construction?," Building Research & Information, vol. 31, no. 2, pp. 85-96, 2003/01/01 2003.

[18]    F. Badir Yuosre, M. R. A. Kadir, and H. Hashim Ahmed, "Industrialized Building Systems Construction in Malaysia," Journal of Architectural Engineering, vol. 8, no. 1, pp. 19-23, 2002/03/01 2002.

[19]    A. G. F. Gibb, "Standardization and pre-assembly- distinguishing myth from reality using case study research," Construction Management and Economics, vol. 19, no. 3, pp. 307-315, 2001.

[20]    G. Sparkman, C. I. Research, I. Association, A. Gibb, and R. Neale, Standardisation and Pre-assembly: Adding Value to Construction Projects. Construction Industry Research & Information Association, 1999.

[21]    R. B. Richard, "Industrialized, flexible and demountable building systems: Quality, economy and sustainability," presented at the Proc. of Criocm 2006 International Symposium on Advancement of Construction Management and Real Estate, 2006. 

[22]    H. Jonsson and M. Rudberg, "Classification of production systems for industrialized building: A production strategy perspective," Construction Management and Economics, Article vol. 32, no. 1-2, pp. 53-69, 2014.

[23]    R. H. Hayes and S. C. Wheelwright, "Link manufacturing process and product life cycles," Harvard business review, vol. 57, no. 1, pp. 133-140, 1979.

[24]    J. Miltenburg, Manufacturing Strategy: How to Formulate and Implement a Winning Plan, Second Edition. Taylor & Francis, 2005.

[25]    黃俊能、施國銓、林嘉軍, "工業化手段在預鑄生產流程上之應用-以潤弘預鑄廠為例," 台灣營建研究院成果年報, 台北2004.

[26]    L. Kaverzina, G. Kovalenko, I. Dudina, and O. Belskii, "Cost efficiency assessment of automated quality control of precast structures," presented at the MATEC Web of Conferences, 2018. Conference Paper. Available: https://www.scopus.com/inward/record.uri?eid=2-s2.0-85040644021&doi=10.1051%2fmatecconf%2f201714304006&partnerID=40&md5=cf034191485c23ba2929244612dbba40

[27]    A. Faghirinejadfard et al., "Economic comparison of industrialized building system and conventional construction system using building information modeling," Jurnal Teknologi, Article vol. 78, no. 1, pp. 195-207, 2016.

[28]    J. Larsson, P. E. Eriksson, T. Olofsson, and P. Simonsson, "Industrialized construction in the Swedish infrastructure sector: core elements and barriers," Construction Management and Economics, vol. 32, no. 1-2, pp. 83-96, 2013.

[29]    M. N. A. Azman, T. A. Majid, M. S. S. Ahamad, and M. H. Hanafi, "A study on the trend of the use of IBS components and the setting UP of IBS manufacturing factories in the malaysian construction industry," Malaysian Construction Research Journal, Review vol. 9, no. 2, pp. 18-30, 2011.

[30]    G. Polat, "Precast concrete systems in developing vs. industrialized countries," Journal of Civil Engineering and Management, Article vol. 16, no. 1, pp. 85-94, 2010.

[31]    Y. Ji, F. Zhu, H. X. Li, and M. Al-Hussein, "Construction industrialization in China: Current profile and the prediction," Applied Sciences (Switzerland), Article vol. 7, no. 2, 2017, Art. no. 180.

[32]    C. Mao, Q. Shen, W. Pan, and K. Ye, "Major Barriers to Off-Site Construction: The Developer’s Perspective in China," Journal of Management in Engineering, vol. 31, no. 3, 2015.

[33]    D. Arditi, U. Ergin, and S. Günhan, "Factors affecting the use of precast concrete systems," Journal of Architectural Engineering, Article vol. 6, no. 3, pp. 79-86, 2000.

[34]    W. Pan and R. Sidwell, "Demystifying the cost barriers to offsite construction in the UK," Construction Management and Economics, vol. 29, no. 11, pp. 1081-1099, 2011.

[35]    S. Das and K. N. Jha, "Factors affecting precast concrete systems and their productivity," Indian Concrete Journal, Article vol. 85, no. 9, pp. 47-58, 2011.

[36]    臺灣營建研究院, 預鑄建築工程實務. 台北: 內政部建築研究所, 1999.

[37]    H. Yu, M. Al-Hussein, S. Al-Jibouri, and A. Telyas, "Lean transformation in a modular building company: A case for implementation," Journal of Management in Engineering, Article vol. 29, no. 1, pp. 103-111, 2013.

[38]    G. Ballard, N. Harper, and T. Zabelle, "Learning to see work flow: an application of lean concepts to precast concrete fabrication," Engineering, Construction and Architectural Management, vol. 10, no. 1, pp. 6-14, 2003.

[39]    S.-S. Leu and S.-T. Hwang, "GA-based resource-constrained flow-shop scheduling model for mixed precast production," Automation in Construction, vol. 11, no. 4, pp. 439-452, 2002/06/01/ 2002.

[40]    C. Z. Li, G. Q. Shen, F. Xue, L. Luo, X. Xu, and L. Sommer, "Schedule risk modeling in prefabrication housing production," Journal of Cleaner Production, Article vol. 153, pp. 692-706, 2017.

[41]    Z. H. Yu, Y. B. Wei, and S. D. Zhi, "The design and application of information management system for precast concretes based on IOT," in ACM International Conference Proceeding Series, 2017, vol. 36, pp. 1-4.

[42]    莊傳業, "營建業之精實供應鏈管理─以R公司之預鑄工程為例," 碩士, 管理學院高階主管企管碩士班, 國立中央大學, 桃園, 2012.

[43]    Z. Li, G. Q. Shen, and X. Xue, "Critical review of the research on the management of prefabricated construction," Habitat International, Review vol. 43, pp. 240-249, 2014.

[44]    A. Warszawski, "Production planning in prefabrication plant," Building and Environment, Article vol. 19, no. 2, pp. 139-147, 1984.

[45]    W.-T. Chan and H. Hu, "An application of genetic algorithms to precast production scheduling," Computers & Structures, vol. 79, no. 17, pp. 1605-1616, 2001/07/01/ 2001.

[46]    W. T. Chan and H. Hu, "Constraint Programming Approach to Precast Production Scheduling," Journal of Construction Engineering and Management, vol. 128, no. 6, pp. 513-521, 2002/12/01 2002.

[47]    C.-H. Ko and S.-F. Wang, "GA-based decision support systems for precast production planning," Automation in Construction, vol. 19, no. 7, pp. 907-916, 2010.

[48]    A. T. De Albuquerque, M. K. El Debs, and A. M. C. Melo, "A cost optimization-based design of precast concrete floors using genetic algorithms," Automation in Construction, vol. 22, pp. 348-356, 2012.

[49]    J.-H. Chen, L.-R. Yang, and H.-W. Tai, "Process reengineering and improvement for building precast production," Automation in Construction, vol. 68, pp. 249-258, 2016.

[50]    戴興偉, "建築預鑄結構體生產難易度分級與分析之研究," 博士, 營建管理研究所, 國立中央大學, 桃園, 2016.

[51]    吳宗瑋, "運用關聯法則探討預鑄構件生產派工之研究," 碩士, 營建管理研究所, 國立中央大學, 桃園, 2017.

[52]    林衢江, "建構人力資源部門績效衡量模式：平衡計分卡觀點," 碩士, 人力資源管理研究所, 國立中山大學, 高雄市, 2004.

[53]    黃英忠, 曹國雄, 黃同圳, 張火燦, and 王秉鈞, 人力資源管理. 台北: 三民書局, 1997.

[54]    T. W. Schultz, "Reflections on Investment in Man," Journal of Political Economy, vol. 70, no. 5, pp. 1-8, 1962.

[55]    D. Ulrich, "Measuring human resources: an overview of practice and a prescription for results," Human Resource Management, vol. 36, no. 3, pp. 303-320, 1997.

[56]    J. T. Delaney and M. A. Huselid, "The impact of human resource management practices on perceptions of organizational performance," Academy of Management journal, vol. 39, no. 4, pp. 949-969, 1996.

[57]    R. S. Schuler and S. E. Jackson, "Linking competitive strategies with human resource management practices," The Academy of Management Executive (1987-1989), vol. 1, no. 3, pp. 207-219, 1987.

[58]    R. S. Schuler, "Strategic human resource management and industrial relations," Human relations, vol. 42, no. 2, pp. 157-184, 1989.

[59]    R. S. Schuler, "Strategic human resources management: Linking the people with the strategic needs of the business," Organizational dynamics, vol. 21, no. 1, pp. 18-32, 1992.

[60]    A. A. Lado and M. C. Wilson, "Human Resource Systems and Sustained Competitive Advantage: A Competency-Based Perspective," Academy of Management Review, vol. 19, no. 4, pp. 699-727, 1994/10/01 1994.

[61]    G. Dessler, Human Resource Management. Prentice Hall, 1997.

[62]    A. W. Sherman, G. W. Bohlander, and S. Snell, Managing human resources. South-Western College Pub., 1996.

[63]    黃英忠, 現代人力資源管理. 台北: 華泰書局, 1997.

[64]    劉櫂嫺, "營建管理專案團隊人力資源運作架構之研究," 碩士, 營建工程系, 國立臺灣科技大學, 台北, 2005.

[65]    林威岳, "生產線之生產人力彈性運用探討," 碩士, 人力資源管理研究所, 國立中山大學, 高雄, 2007.

[66]    陳人豪, "我國營造業採非典型聘僱現況之研究," 碩士, 土木工程與防災科技研究所, 國立高雄應用科技大學, 高雄, 2006.

[67]    J. Atkinson, "Manpower Strategies for Flexible Organizations," Personnel Management, vol. 15, no. 8, pp. 28-31, 1984.

[68]    U. G. Gupta, "Using citation analysis to explore the intellectual base, knowledge dissemination, and research impact of Interfaces (1970–1992)," Interfaces, vol. 27, no. 2, pp. 85-101, 1997.

[69]    P. M. Teicholz, A simulation approach to the selection of construction equipment (no. 26). Stanford., 1963.

[70]    A. Gaarslev, "Stochastic models to estimate the production of material handling systems in the construction industry," Stanford University. Department of Civil Engineering: Technical report1969.

[71]    A. A. B. Pritsker, Introduction to simulation and Slam II. Wiley, 1986.

[72]    D. W. Halpin and L. S. Riggs, Planning and analysis of construction operations. John Wiley & Sons, 1992.

[73]    J. Lluch and D. W. Halpin, "Construction operation and microcomputers," Journal of the Construction Division, vol. 108, no. 1, pp. 129-145, 1982.

[74]    B. C. Paulson Jr, W. T. Chan, and C. C. Koo, "Construction operations simulation by microcomputer," Journal of construction engineering and management, vol. 113, no. 2, pp. 302-314, 1987.

[75]    S. Mostafa, N. Chileshe, and T. Abdelhamid, "Lean and agile integration within offsite construction using discrete event simulation," Construction Innovation, vol. 16, no. 4, pp. 483-525, 2016.

[76]    黃俊能 and 鍾健雄, "離散事件模擬在營建工程上之應用-以預鑄廠生產流程為例," 營建管理季刊, no. 67, 2010.

[77]    J. Banks, J. S. Carson, B. L. Nelson, and D. M. Nicol, Discrete-Event System Simulation: Pearson New International Edition, 5 ed. Pearson Education Limited, 2013.

[78]    郭幸民, 系統模擬與Arena應用. 台北: 滄海, 2014.

[79]    簡國凱, "限制理論排程之流程指標模擬研究," 碩士, 工業工程與管理系, 朝陽科技大學, 台中, 2016.

[80]    W. D. Kelton, R. P. Sadowski, N. B. Swets, and N. B. Zupick, Simulation with Arena. McGraw-Hill Education, 2014.

[81]    郭幸民, 系統模擬理論與應用. 台北: 滄海, 2001.

[82]    W.-K. Hong, G. Lee, S. Lee, and S. Kim, "Algorithms for in-situ production layout of composite precast concrete members," Automation in Construction, vol. 41, pp. 50-59, 2014.
	指導教授	
      	  陳介豪(Jieh-Haur Chen)
      	 	審核日期	2019-1-25
	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



	
