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Problem Statements Solutions: The research presents a unified optimization

v i i framework to conduct sound trade-off analyses among its
Road asset consists of different components: pavements,

. vari mponents.
bridges, tunnels, culverts and other structures. arlous components
v’ Use total transport cost (TTC) comprising agency cost and user cost
v Techniques have not been well developed for managing a large as the common denominator.
netYVork_ of an individual road asset component, suchas a - v’ The TTCs are first predicted for several budget levels for each road
nat_lonmde paygmeqt. When dealing with a large network, it is asset component in order to construct the TTC function of the
typically subdivided into several sub-networks. component
v Each sub-network is typically analyzed for optimal management v Given atotal budget for the entire road asset management, the TTC

strategies under several budget scenarios, but when it comes to

functions of all components may then be used to find the optimal
integrate the results, results are combined in ad-hoc manners.

allocation of the budget among all asset components.

‘ There is a dearth of techniques for optimizing the v Once optimal budget allocation is found, optimal strategy for each
management of the entirety of road asset. component can be found by just identifying the strategy corresponding

to the allocated budget for the component.
Deficient of What-If Models (HDM-4)

Overview of Gradient Methods
NO! It is suboptimal Is it
option TRUE Gradient methods are used for an
x 2

optimization problem, there are
several methods, such as steepest
What-if models of Optimal descend method (SDM),
”paveAmeTt man:%eMment T o Road conjugate gradient method
A Option Assets (CGM), and Newton’s method. Al
o gradient methods can be written in
‘ the form
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must be found becomes huge. '
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The Highway Development and Management System
(HDM-4), developed by the

World Bank (2000), is a decision-support tool to
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. Saw-tooth and Trend Curves (Tsunokawa and Schofer, 1994)
SOLQTION. Use What-If Models with Research Framework >Trend curve optimal control model (TOCM) approximates
Szt S_earch Methods @ fmq L the sawtooth-shaped pavement serviceability history by a
True Optimal Maintenance Option
smooth curve.
l. - l : > Discrete jumps in the state variable are eliminated through
Operability Reliability . o
to use What-If Models to use What-If Models this approximation.
(HDM-4) (HDM-4)
along with GSM along with GSM .
g g » TTC found by the TOCM are very close to the true optimum.
v However, GSM’s are known to be trapped in local optima if
objective functions are not well-shaped. Thus, Trend Curve Optimal
Control Model (TOCM) can be applied to overcome this deficient. > Therefore although TOCM generates approximate solutions
) ) precisions of solutions are not far from exact solutions.
Pitfalls of Network Strategy Analysis
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5 . Problems: when Budgets are unconstrained, HDM-4 may suggest
Problems: Recommendations:
N Investment Patterns with several Maintenance Works schedule in the first
» HDM-4 does not take into account network condition at the

5~ HDM-4 Analysis Period must be longer than few years
end of the Analysis Period and as a result it suggests

. . . the Planning Period and Analysis Period twice
investment patterns with no or fewer investments at the end of

: : as Long as the Planning Period are )
e Al (Faiee Solutions: The Strategic Plan must have more or less Uniform expenditure

> Use of an Analysis Period same as the Planning Period will recommended. over the Planning Period.

underestimate the Expenditure Requirements. vFind the unconstrained optimum expenditure for the entire Planning Period

Road Network Improvement Project in Vietnam . v Impose a Budget Constraint that equals the Total Expenditure found above
Xy > divided by the Number of Years in the Planning Period for each year of the
Planning Period with a large budget for the rest of the Analysis Period



プレゼンター
プレゼンテーションのノート
実験装置は燃料として水素を燃料噴射ポートから電磁バルブにより噴射され、酸化剤として空気をロータリーバルブを通って電気式ブロアーから取り入れます．それらをステンレス管内に充填してスパークプラグにより点火します。このステンレス管は、実験中の周囲環境への騒音を低減するため，サイレンサーに延長ステンレス管を介して接続しています．圧力変換機とイオンプローブが対向する形で２箇所に設けてあり、この部分をそれぞれI1，I2として測定領域としています。ロータリーバルブの回転角に合わせて柔軟な制御を行うためPDEの制御用パルス発生器にはデジタルIOボードを搭載したパソコンを用いているデトネーションを発生させる方式として，通常の燃焼（Deflagration）から爆轟（Detonation）へ遷移する現象を用いています．この遷移するまでの距離を短縮するための機構として管内乱れを促進するシェルキンスパイラルという形状を，写真のように燃焼管に直接刻んで使用している．図２に，PDE1サイクルの制御タイムシーケンスを示します。１サイクルはロータリーバルブの開きはじめをセンサが感知すると同時に始まり、パージ(掃気)－水素噴射－点火－燃焼排気の順でサイクルが進みます。 
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