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	摘要(中)	隨著載重車輛性能之提升，行駛於路面之重車載重有逐年增高之趨勢，並成為造成路面損壞的重要因素之一；本研究蒐集國內有限之交通調查資料，包括國道與省道之交通流量與軸重調查資料，探討行駛於路面之重車的載重情況，進一步利用統計方法針對中山高速公路四個收費站之載重車輛現地軸重調查資料進行分析，詳細說明重車軸重分佈特性，並提出載重車輛單軸及雙軸軸重分佈之計算程序，以供鋪面設計及分析時交通量估算之依據。研究結果顯示中山高速公路四個收費站之單軸及雙軸軸重分佈經統計檢定結果判定為各不相同，各收費站之累積軸重分佈頻率可以韋伯分佈函數加以模擬，並建立可靠的重車軸重分佈預估模式。


以典型國道柔性鋪面為對象，依據中山高速公路建立之軸重分佈模型與載重特性分析，以及鋪面設計厚度、材料強度等相關參數，以鋪面力學行為及鋪面績效之觀點，探討台灣地區交通現況常見之高載重、高胎壓對柔性路面厚度設計交通因子之影響；進而對高載重、高胎壓等雙重影響下之軸重當量因子提出適用於國內高速公路的修正值，供發展本土化柔性路面設計方法之參考。結果顯示，當軸重逐漸高於標準軸重時，隨著載重提高，胎壓增加將使軸重當量因子明顯提高，此時軸重當量因子由疲勞龜裂所控制，而載重繼續提高至鋪面由車轍破壞控制時，則胎壓提高對鋪面之影響較不明顯。


本研究進行以損壞為導向的路面績效評估，考慮的破壞模式包括路面的疲勞破壞(fatigue)及永久變形破壞(permanent deformation)，以力學分析的方法分別視瀝青面層的疲勞及各結構層的永久變形為破壞條件。針對中山高速公路之典型斷面進行分析，比較以AASHTO的經驗法與破壞分析法對鋪面績效評估影響的差異，供國內路面設計與成效評估之參考依據。結果顯示以路面績效破壞準則為依據評估交通載重對路面之損害程度普遍較AASHTO以服務指數經驗方法估算之損害程度為高。以中山高速公路為例，考量高載重與高胎壓因素計算之交通量較AASHTO方法之估算值高，可達1.6倍。


為建立符合本土使用之鋪面損壞分析模型，本研究參考各種不同之鋪面成效預估模式，選取評估因子較完整之密西根州破壞模式，並採用2002新準則的鋪面成效評估模式之理念，建立本土化之鋪面成效評估模式，以提供公路管轄單位作為重車之載重限制及提昇路面材料成效之參考依據。利用美國長期鋪面績效計畫中與台灣之氣候環境相近的路段資料進行評估模式之評估因子選取，建立以損壞為導向建立路面的疲勞破壞及永久變形(車轍)破壞之評估模式，其評估因子分別包括4項與6項，判定係數R2分別為0.501與0.678；同時考量以鋪面服務力為導向之國際糙度指標(IRI)成效評估模式，所需評估因子為3項，判定係數R2為0.740。


由於國內目前尚未建立完整之鋪面調查機制以及鋪面維修計畫，因此，本研究僅對於如何採用鋪面相關參數，建立一套鋪面成效評估模式，以及將本土鋪面之相關參數引進，提出修正本土化之鋪面成效評估模式之建議。後續相關研究，若能取得國內足夠之調查數據與鋪面相關參數，可依循本研究之評估流程建立具有代表性之本土化鋪面成效預估模式。
	摘要(英)	Axle load of heavy vehicles is considered as one of the most important loadings exerted on highway pavements. This dissertation aims at investigating the effects of heavy vehicles on the distress and performance of flexible pavements in Taiwan.


Based on field axle load survey data obtained from 32,459 heavy vehicles at the 4 toll stations on Sun Yat-Sen Freeway in Taiwan, a statistical approach was adopted to characterize axle load distribution of heavy vehicles for pavement design and analysis. Procedures for the calculation of full axle load distribution for single and tandem axles are described, and relevant issues on characterizing axle load distribution data were examined. Statistical analyses show that the distribution patterns at the 4 toll stations, for both single and tandem axles, are significantly different. It was found that the cumulative frequency distribution of single and tandem axle load could best be approximated by the Weibull distribution function. Prediction models were developed and validated, using actual field data, for single and tandem axle load distributions on the national freeway.


Multi-layer elastic theory was used in this study to evaluate the effects of heavy vehicle and high tire pressure on the critical strains which are indicative of pavement distress. With the fatigue cracking and rutting failure models, the equivalent axle load factors were determined for flexible pavements in Taiwan. The results show that, as the axle load increases, higher tire pressure will cause marked increase in the equivalent axle load factor, while fatigue failure is the predominant failure mode. If the axle load continues to increase, the failure mode turns to a rutting one and, in such cases, the effect of increases in tire pressure can be ignored.


In the development of pavement distress model, a mechanistic-empirical (M-E) model incorporating a complete list of field and mechanistic parameters was adopted. Using pertinent information available in DataPave 3.0, regression analyses were conducted to determine the parameters that are significant for the distress model. Consequently, two performance-based pavement evaluation models adaptable to local material and traffic characteristics are established, including the rut prediction model and fatigue life model. Also, a pavement performance life model, which is of great convenience for pavement management purposes in highway agencies, is proposed in terms of international roughness index (IRI). Finally, the performance model was validated using limited field test data available from Sun Yat-Sun Freeway, such that the procedures for further modification of the model for future applications in Taiwan have been advised.
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