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(.j l, J, ~ $. '£ y( Passenger car equivalent)

.tf.~~&n~~'~ici~OC~~M~#T..~*ft.tf.
.t, . " .1,' ~. 'J", J '"-.~ ' 'u~;,,:t { ,..f- ;nL 'I :f2 .!J7i ~ I ':0-- +-Z >1./ -W ~ h

(.3l~ ici .*.llACrraffic composition)

.tf.* ;l.i. 'f -B- -fr. i£: FJT 1,1; 81 Ef ~ r-t. •

segments)

~it-0-~£*~tlffl~t~*~~A~~~na&~~
i;'f.: .. ar YA *Jvr~-it1t •

(5), j, i:- $.¥ {i.( Passenger car unit)

.tf.~~~n.~'~ici~OC~~M*#-F'&~~-B-
$.iBi 1l:YA .]- :t-$.~' y~#dj'.A iEl ~';5~'J' ~ $..:t.'fi-i' •

'j;<"!f',*,w. ; 131
(6)~iHrit{:.(Travel speed)

;1(,- f~oLfz Jt f.* }A ~t.ff "'f r.~~ r-t {li 0

I. *' ,f..;li--flt(Basic freeway segments)

(I li10it -0-JS-*, ,f..;lHlt(Basic freeway segments)

~it-0-~~~~~iliili~.~~~~.~.~¥~~
~tta*~*A'~ili'~~ff~~~~~tl.

'j;<..,.,*;L'I! ; 18]

(2) £ ,f.. ;Ii- -fltmt T}J- 7[( ¥- (Level of service of basic freeway

-(-
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(8)2'f'i.r~7J;ZJt-,J,8f;,[y(Directional dcsign hour volumc)

'C' ,- or. .7c, J,~ * ,'-J - -',e-'t J B-1- or. ~ -" £- 'J, d, ~"- J B't.,~ ;1'- iJIL.. :..f.::. -f.5( TV} /] j01Z ~x..,; ! " 'T(lit.. Y . 1l!.!. 1ft B) * T I " 'r
..;, ,';;- f'J!] t'(j ""'J 1* ,
;Ill.. ..:£.. "u. III

*' "if * ,f!ji, : I-* lJf3t '£ J!I!.]
(l))-'F-iit n'-fft;(Lane distribution)

lit JiLl:. $. - Ji.f1 '%-.$. lit.@i~ z;,[ ~ 0

*'''if*;m : [35]
( 10)(61] 4-(Occupancy)

.$. t.r.d6W $. - ,HM1 il] fIt FQ1 £I $J- ~t0

*,-iJ'*'I!l'. : [8]
2. fr i&& fr liti'!=.f~h>t(Ramps and ramp junctions)

( I j;::t) ii: -0-Ji fr lit (Freeway ramp)

iit.j {. ,¥j it -!;. !it ~~ - M: i)- !ie.(,,;X, 'f1 1&i&!ii ).z - 'J' .ft i1t
'Jir - i1!i ii'11 nf.l f} JIL ;.5- (01 z.$.;',[ 0

*,-iJ'*'I!l'. : [13]
(2)B!.i&!Jil..f}7]<'N-(Lcvelof service of Ramps)

~it-0-~fri1tffl~~~*~~A~~&*n&.z.fB~'
"T i'), i;, Jt&i:t4- *iHt 0

*,""*'I!l'. : l-*lJf3t'£'!ll!.]
(3) ,ii),;,!;: it i)-;le. ii! :J::B!.i&-'f- ;,[.jii f£< ,n(Checkpoint 0f on-ramp and

off-ramp of fj-ceway and expressway)
" ' "~ '/1. ,~= r' ,- ~ u '- J., - - 0 ' '.<t... ~~'I.E. -0-JJGfJ... ;JiLY " Tn- A im. y /A 0 ~ ifiL ~1[Z"J~ .E...fo l Til -;iJ!)

~.z~t~m~~~*Jt'~4-~A,*~~it-0-~~~

i:ti1t~fri&~.*¥o~~~n.@i~ft*~i:t*i&~~T
;}f I/3 &. f;~,n..L# 1/3 !J11 ~ 1&it. Jt .z h>t 0

*'''if*'I!l'. : [-*lJf3t!Vll!.]
(.:j) ill i1tW~ it i~Je. i!.j~J4(Ramp- freeway junction)

~#~i:t-0-~~_W~:J::fri&.zI&~o

*,3I,;'-*-'I!l'. : [12]
(:5)[1i: i1t!4 -+ UiJ i&'Jj.i'!=.j~~(Ramp-strect junction)

iit .j~~r.>jJ¥'i' ~ (,,;X,rjJ ~ -lif i1t) W iii:B fr i1t Z I&.t;x, 0

*,3I,;'-*;m : [13]
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(6)jlij iL ~ 0 l! 1&(Isolatedon-ramp)
~~ol!1&~~~~~~~l!1&m.~.;~~~'k

i1'. ~ 0 llii1tij1j. ~ j¥.J iL ~ 0 l! i! 0

(7)jlij iL t80 lli1&(Isolatedoff-ramp)
~t8olli1&~~~~~4~l!i1t~.4*~~~'k

11'. t80 l! Uiij1j.A jiJ iL t80 lli.& 0

*%*;~: [12]

(SHEl ~r>i1!.0 l! 1&(Adjacenton-ramp)

~frI~~R*~~~~~~~.~&olli.&'
*%*,~: [12]

(9HEl ~r>t80 l! 1&(Adjacentoff-ramp)
~frI~~R*~~~.~~~.~t8ollii1t.

*%*~ : [12]

( 10)&0 lliUi1t \i-.f~t8 0 lliUi(On-rampfollowedby off-ramp)
~~~olli1&~~~~~ttI-t8ol!i!'~*~~

1tl!J ~ l! .&1ftI tEl ~ r1i1~ tEl*-5. 0

*%*,~: [12]
( I I) t8 0 lli.&1t ~i-.f~i!!.0 lli1&(Off-rampfollowedby on-ramp)

~~t8ol!1&~~~~*ttI-&ol!1&'~*~~
1tl!J ~ lliUi1ftI tEl ~ ,i'ij ~ tEl:*5 ••

$<="";'" . [I'J",~ ~~:r.. _

(l2)~ 0 lli1&1tt~$!i:.lf.1&ttpgho(Laneadditions)
i!!.Al!~~'~~%~~~Jpg~-*i!~lli.&~

j(.
*%*~ : [12]

( 13)t80 lli1&1Vt$!i:.*UitLA, :.Y'(Lanedrops)
.Mlli1&~'~~%~~~A~-*Ui~l!'&~j(.

*%*;J~ : [12]

(14).¥lit%Iit7HN'J*1&(Lane1)
W-;it!Fi7,El ftr>~~ it J~;i~~E1"'J *i1t •

$<="";'" . [I']v ""7 ...-T'-.:;J.T.' _
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I I :51,i:Ji1"' c,:-)'~7~M If'- i~L,t -i"( Lane 1 volume)

~~MigX~~~~~~~~~.$.~~~.
~~~lU.o;; : [12J

I 16),(~i:[ c,;")'~>+1;"1 Zf, 2 .$.i1t(Lanc 2)

j.\~;:;J .it i:- ;Ii- J/i ~ 1wJ .$.iJt:fg ,'ir>.z.$. ~ 0

~~*;J!j\ : [*-jf3t!ll!l!.J

I. I7) ,-iJ.it c,:-Ji- 7~ii!') $ 2 .fL iJt;,t it(Lane 2 volume)

!'l!- ,ifJ .it c,:-Ji- Jii E 1M.$.iJt ig ~~.z.$.~;i!LiF •
~ "J' ~lU!i':: [*-jf 3t !l 1.'1'.]

(I S)IrI!. ift;j,~y(Ramp \'olume)

if!~:Bi. iliz ;'fiLy 0

{.<-~*~ : [I]

(19)1iiA;tc.-j[(ivlcrge volume)

~.i1:.~M7~ffi1.$.i1t~t~~AlliiJt~t.zioo
~-<;-*~ [I]

(:O);} tl:: ;'£ y(Divcrge volume)

:1; LJ Iii. ~ J:. ;~fYHp.'J.fL if!.;tL.t .
~~*;r.O;;::[IJ

121l,lii.i1:.c,:-j~;tL.y(Freeway volume)
j .•. ' .••. r.r A '"' /'- .L '" lJ'.. ~ ..•. '- 7'z 'z t.'r.'r. e 'I!l1~.c-.:.t J¥. iJlt. df rA f] ~ 1.& ),2:<.,Z r¥J ~ /L~ }JO' -b'"" Jr- .I!!. illL. Y :".~'

of" 0

{.<--<;-*~: [I]

3. :zt~\I&J;x,(\Veaving areas)

(l).x)i,\1& JJ\(Weaving areas)

fi~~~ff~~*~'k~W~#~~.$.~_M~~
~ iip. ,'i;lt '

{.<- -lJ" *;J!? : [1 3]

(2):X.t,i\(Wcaving)

fi~~~~~.z*~~-~k~~'k~~~#~~
,f. 7'z .'., -? .'L ~~ 01-.lIP"'J".- __ IF] 'V

~-<;-*~ : [13]
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(3)xtoi\;iL y(Weaving flows)
"* -r- Y.'"' '" \7' ,h , ::l: "- -r- Y.'"'}- ~, -7 : i: '" Y.mb.. 01..:t.X ...u'<.~),;x.., 1.:f..:-t-x ...IJ'(,-IT~ IJILI",,,,,,,'a

(4);11' .x..~~;tLy(Nonweaving flows)

$<.*",,;r.s . [I'J:;:> ;J A-.. ;..JoT. . . _'

(5 ht flt.i! .f-r(Constrained operation)

.x..t;j\'~&!J;'X,tf ' .x..toi\iIL ;iL~ Jt. $0 IJj-f!-i!t of 11;,m YA :;t A .x..

ttl.H k.; . .ft1~ 5Uoi\-f!-;iLH .~t.i1>f.I~ iHr-:.z toi\ilL ;'t~' ;!1:A'l:.x..

_-f!-~{i.x...&!~tf~+~~.i!H'm~k.;~m~H'
-'t<~*~: [121

(6HI' ~ flt.i! H(Unconstrained operation)

.x...&!~tf'.x...-f!-~~~&mJt.~~*~~:;tA~
i#t -f!- ~ H k.; ~ .t1i-7f; •

*~*,n;;:: [121
(7)qF ~ ftt.x..toi\ilL ;iLit $(Unconstrained weaving speeds)

.x.._&!~tf'.x...iIL~{i~~fl~TIJj+~H~it

-'t< ~ *:m : l -'I>-lif! :9i:'!l!£ 1
(8)qF ~ fl -1F .x..k31.*;iLit "f.(Unconstrained nonweaving speeds)

.x.._&!~tf'-1F.x...*~{i~~m~~T~+J0H~it

-'t< ~ *~rr;;: : [-'I>-"..'!:9i:'!l!£ J
(9).x.._ &!.fLt~-i'( Weaving segment flows)

"* -'- Y.'"''" ,.\' •.1. ' 'r; '" i<m b.. Ii1 4-.J:- -'- y", -v. ~ -'- ." tt..IV-u. X. ..,~ "'" "x. T Z ;i1~ "}[ ••,-, i7 ' I::- ~ "J X. ..~v.x..~ X. t"~.-I) "/

"'"-- -:r.s . [1']'~: ~ ~ ::'J.T.. J

(IO)xk3\.&!.fl-kJ.t(Weaving length)

~.it%~~~~~~a~~~p~~*A*~~~~a~
i~J~O.6%K~*An.~~it~~~~~~~~~~p
~~~~*~~~a~~~3.7%R~~~n~~~.

*~*~rr;;:: [131
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(II )x..t~\.-4Li&(Weavinglane)

t.H~x.. t~\.-¥ if,[, 1~If]Z -¥ i& 0

*,-'f*,N : [I]

.Ht if ;1&(Tollplaza)

(I )~tif ;1&(Tollplaza)

~~~~t+~.~~~tt~~~~~~.~~,*.~*~*ft4~~.*i&.~~~.~'~~.~~~
-Z ~~~e0

*'-'f*;g.: : [I]

(2)~t'I!!;;1& S--i-(Capacity of toll plaza)

~~~*+z.*~-i-'*.*z*a~m~~o
*'-'f *;g.: : [1]

(3 )~t~7;1&IJfU:jH(~(Level of service of toll plaza)

~~~~~.~ffl~*~~A~a.*tt~z~~'
"f}A +J!Hf1,~ -k~*-it1-5 '

*'-'f*;g.: : [1]

(4)-,¥-$\~+J!j!JR:i'~fhH"9(Averageservice time)

~*.~A~.~~-*~~~~.**~.~z+
J!] 0 e.:. -1-,5-( 1 )*•.~:l:.1i! ~t • ;1& tfT)1ft1f .tdt if *ot ' (2) ~t $f ffi
~U*.' ci'd*.'x..~}A&.(3)*~~jiJJ.l\Hit~tI7*;..tioHQ9 0

*'-'f*;g.: : [*l;Jf3t¥f.'ll]

(5 )*"'~+ J!j f') it+(Average arrival rate)

.-~$f*~4~ft*~~'f~it~.+Z+~*~
;[i:. 0

*,-'f *;g.: : [*-Jl3t !V.'ll]

(6)~i.!E!~t I' ;1&Z +J!j it+(Average speed of passing toll plaza)

;ja~$f~.-k~~~+~.~*~~~.~~*~o
*'-'f*;g.: : [9]

(7)+ J!j::H~-k~(Average queue length)

~&*~¥~.f~+~*~.'e.:.#k4~.*#
$.' 6i]-¥ t~&.4 Jt 1ft¥ 1'Ui] -*. 0

"*--'f*;g.: : [9]
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(8H'-J!j -¥-f~flt FJj(Average waiting time)~*.R~~.M~~~~J-~#T~~*.~b
<it ,11.:.i.Ht 'if {. flfFuH~:foZ 4- J!j 0

(9)4- J!j1.Ff at f{Jj (A verage stopped time)~*_R~~.M~~~~~-~*T~~*~~~
~t111; .it at FQ9ft.,,! foz 4- J!j 0

(I O)4-J!j ~;*aHQ9(Average delay time)*. !1li'li! ~t'l1l;M*;i,[.I,j- ;i.LA 0 ~ ' rB,~1frli14- J!j JW
/10 z ~R1tfl;fr.,90

*'"f *;m: : [.;j;.~Jf3t'VJI? J

(11) if, 85 11:0-f"'-Jfl*- -¥-1~-kilt(The 85th percentile maximum

queue)

-¥-~-kilt~m*-¥-~~*M~i¥ ••• ~*••'~
;f, 8511:0-ftJfl*-*~-kilt#m~~~~'~.MJfl*--¥-
11}t -'f-.tt ,J, ~{-~ -¥-~{-~.ti1HiJ i*:4'-P; 85% 0
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" - f.t~xl3 !& -L,'-fEa-

I. 57 J~ill;ill ~ i':-J~(Multilane suburban highways)

( 1) 57-fLilti':-J~(Multilane highway)

4ff*~~~~~M*ilt~~'~~D~*M~~~
:~. 1f,'] , JL "f fit 1:: jJ,ti,UI::.J~D ~f:3~~Z 0)1t 0

*"J"*~ : [13]

(2)tI.!tYHi'Ut(Criticaldensity)

~~~+*~*,ilt~~~*~%~tI.!t~*~o
*"J"*~ : [1]

(3) 57-fLilt ;ir.~ 1':- Jo- )Jftifir 7)< ':.if. (Level of service of multilane

suburban highways)

J*ilt~~0~M~~*I~A~~HaU~~4i
J.'~J~'$~#b~~:*:~*~~1~of;J." A vl /_~.;:x... t::I ~ -r 1J1t...it "-f + t>' I a

*"J"*~ : [I]

2.!Q -fLilt;il'~ /~J}(Two-lanc suburban highways)

(I )'it *ilt -0-Ji\-(Two-lanehighway)

4ff*~~ff~-*ilt'~~D~*M~$~*M'
lL "f fii:, Yi 1:.~it,t 1I::.JtD ~'t3~ Z 0)10- '

*"J"*~ : [13]

(2) 'it .$- ilt ;ilq;&/~':-Ji\-RftifJr 7)<:$ (Level of service of two-lane

suburban highways)

~*ilt~~0~M~~*I~A~~RftaU~~fi

l~ . "f ~HHJJ~;*Ef ~'- tt *-"tHt 0

*"J"*~~: [1]
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*'- Oif;;dm : [.$.f.jf x.1Vll!. J

service of signalized

I. ~;tit1t;i&D (Signalized intersections)

(I H;Ltt1t:.Jt D (Signalized intersections)

YA X iirr~tit:i 1M-z x 5'Z;it D 0

(2) ~tit it ;it D IJft .r~7}:. ¥ (Level of

intersections)

5!,U.t 1t;it D PIf tiiU~1* % ,11: A. :k of.f !IUHJ. fit -Z -tifi i! ' or

*' Oif* ,!'i\ : [.$.liJf X.!l ,-'.]

(3 HJU.t1tJt D S- i (Capacity of signalized intersections)

~~**~'£~~~.M'x~~OC&*M~#T'
-f;j.., J, thyor YA ~ J'I'. Jt!!.-i;t ff-. -t ~ A -t ~ iff iii A 5Jf-~1.t 11::.;it D -z Jji

"",==;'" . [I ']",. ---:7 ..-1'--. ,J.T.' .)

(4 )5td';!J(Movement)

~x5'Z~D~'or~~~~i~.-t~~m'ff~~~
{-j- ,q:J.:;it ~1.*-no YA bit t~,1& ;r- -Z .'It I'¥. '

(5 ) it!!, ff-;tc :f,7(Critical movement)

*'-Oif*;m: : [151

(6)-*~f,f-(Lane group)

ff-. ;t jfJ 1&m -*~.tz.6iJ Jt ~ #" t!r' nil..T~ $. ;tL JifJ ilJ if!. ~ f.~

*,-Oif*'I!f. : [II

(7)-* iiE( Headway)

fi~-~~{-j-~-z~~~~-*~~~~n~$.-*
.tL 'U,' '"'J t'n .' ct. .. 1'" ,J JV r. ,. ,ie, .. J", ." .", >"q
"7 ,~oZ"f I" "J iie ' YA IJiT -r- IJiT 'f" 1'f:Z H' .:t.it -f- liT n- r,~-lf-Za'f IOJ

71:. J!, it ;)l Hi<..JJi 0

*'Oif*:m : [13J

-9-



-
(S):t f{~3ILiiE:(Spacing)

ttR-~~ff~~~~~~*_'~~~*~~'h~
-'IL 1\1 {oK l'ft ff- _~ i#..* 1M{*-r* t-t- ~;lE #;'ji 0

*'''f,*-;m: : [13]
( 9 )/k'j iiE(Gap)

ttR-~~ff~~~~~~*_.~.~.*~~~
ii.~#r*~~~~~~~~-*~~~*M£.*' -'If '*- ,I!f. : [-<l>-"1f 1t!V-'.]

( 10 Ht fdj;lE( Lag)

-14'-~ *~;k.*~1}._ .ftJ it X 5Z.ff} P ~ n,:': ,W!;(*~,W!;)

~aH~9 . £ :tt(oJ(~tj;f~).itL;r;-_.~~*~.W!;~BtM
fJj r~.

*'''f,*-;m: : [1]

( I I lil.i1. #- f{,9;lE(Critical gap)

:%,'JtA 7f ~~{#-A.itLar4t{:~J\l.J'MiiE •
*'-'If '*- ,I!f. : [-<l>-~Jf 1t!V-'.]

( I :2).it {: fQ9;IE(Gap-acceptance)

~U~M~*~M~'~~M~T'~~~~••ar
nc- J~ c.+: 1" ,'2 -r.h' ,-1;-r.~ J.t!3.:!!x... -I1T /\,. T] - ')It.. Itl'J .z. --T" ;)I~ a

*'''f '*- ~'!f.: [1][ -<l>-"1f 1t!,H-'.]

( 13 )~i!.frJ.;lE(Saturation headway)

Q~~~~c~.~'~*_M~+~*M.mo
*,-'If,*-;J.;;;: : [13]

(1-1 )k!B1i:#4~nt-fl(Signal change interval)

~*~~~M*£T-*~~~&*M~*MM~.*' -'If '*- ,J!i( : [-<l>-"1f 1t !,H-'. ]
( 15) ff ,;j;J~J~aHQ1(EtTective green time)

~~*~~~~~#~*&'~~~_~~*M~*
ijUti ~ntMj •

*' -'If ,*-;m: : [-<l>-~Jf 1t !,H-'. ]

-10-



( 16);Jfi~ OfMJ(Lost time)

**~*~#~*&~~~~~~&m~*~'~~
~!J-Hi ~ of F~9~ ;-ij-ilt iw ~ at F.9~ 1" 0

(17);-ij-ilt8frh9(Clearance time)

iii :tl~~.h.ot.fJt~fu0

( IS)~ h:O,y-!,it(All-redinterval)

~t.it1t.;}J',- 0 I'lf :1f -it if- -3J- fa) ~«!lw-;J: f,L :t1~ H t' ot F.9 0

*"f*-;J!¥. : [35]

(19);!.IA-l:t(Flow ratio)

1;; ;t.;!.I,+-~ilf.~MlJ;it+-.z l:t 11i 0

*"f*-;J!¥. : [131

(~OH~1"!t(Degree of saturation)

;W; of- ;!.I,+- ~ Z- i:' .z l:t.11i • fir VIC 0

(21HMlJ ;!.I,$-(Saturation flow rate)

#~***&~.~~~o~~Q~~*~ff~.o*~*-,,"/.: [.:$.'JI:>t fH"'_ ]

(22) -¥-1'kif- :'¥- J\f ~(QlIelle discharge)

*~.*&M~~.*-¥-~if-~**~A~~~O~~
"'" -"'- >tt "" . [7 1 I;:> ~ ~,J:r.. _J

(~3)# foJ;t.i[(Turning volume)

~~~~foJg~~&~A~~~o~if-~t'.-iT'
iL# . :t':fl1@))IJ~;tLi[0 *"f *- ,m : [.:$..}f:>t fH!ll.l

(24)t$- (07 ;,t -it El j}-l:t(Percentage of turning vol ume)

~~~o~g~~&~ ~#foJ~t~~~~i:'~El

*"f*-'N. : [10]

-11-



(25 )3& D 11'¥- -60- tt(Percentage of stopping)

*ffi~m~¥-~*~.~~~~~D*~~a~~
f91j C

*~*;J';! : [201

(26 H-r A.;,t -fJt(Pedestrian vol ume)

~D~~nt~~*~~~k~~ffA~~~~ ~
ii Df /691& ~ IMr A-tt y ,

*~*;J!j\ : [20J
(2 7))! ;f!;'(Delay)

-* ;,t(*~)4. ~-f1~ff,~i:Dt ' 1,t *;,t r.~l]i) 4:H~-T if &.
~~T~tt~¥-0+ffl~.,~ft~ff~~~~~ffi~~
}~i~~,Ij.Z '

*~*;Lij( : [171
(2::;)~ Y/J ~;*(Start-L1p delay)

4.~*~~~'ili~%~*&.-*~~~~#6~R4~
l\!j . fJr~Ex.~ PhDt 6~~;*'

*~*;J';! : [IJ
(29)J,t D f,.~}~;':1f(Overall intersection delay)

0h*~h~*ffi~~~¥z*~fflA~~~~~z~
;f11

*~ *;J';!: [20 J(.<i>-~ 3i: !H'I1. J

(30)3& D +J3) if ¥- ~;*(Average stopped delay of Approach)

~.~~0h~~h~*ffi~~~*~~A~¥*~.
i'J nv iiUfi P,,9* f¥-z DH"l.~.;fV6~-t Ji] , - *~h~ *ZJiE ~it4.
- .J' 't -'it* -RZ r\j ~.it$-4. 10 0 .'V,l, D'f I-:rf D'f ' ~Jl~ ;f;.
(.~. -fz- 'J2.-n. e...!Iv A r~,~f$. r~'

* ".f *;Lij(: [.<i>-~ 3i:!H'll)
(31 lh: ~'1}~;-':1f(Control delay)

0~~**1ffl~~z*ff~~.~n*~4.~D~~
~~~'4.¥-~-*~+~~~6~'~¥-~&.ffMDt~~
rtf it ~ 6!) }~ ;'-','ff D_f r.n '

*~*;Lij( : [14J

-12-



(32)J!:J~J~;*(Uniform delay)

-fL ~ flJ it1..JYV!] i] ;,tl!ic.-zAH'J ;L* 0

(33)JW-i" ~ ;.:j;'(!ncremental delay)

dJ~{- -¥~ IJll 1m11'{flJit I'A Jl i&:'!f.~of" -Jf- ~*Pfr iJ I ,tg,{{,ot U ~It
it.i!!l-l!f]Z--i- ~ it.pif &1:. -Z ~ ;-.:j;' 0

~~*;J.ii':: [1-+]

(34)$'Jflt 11;oR~;.;f,(ResidLlaldemand delay)

~-~~ot&~~~i&:'!~o-z*~'~W-F-~~~

&-¥~HiJYif &1:.-Z w 7~~;* 0

(35)11.1(,i!t~-fl~;*(Approaeh delay)

a~h~&~*~~~-z~~,~n-¥~aMo~~
-zA~'#¥JlffM~~~ffl&1:.~d*~Hat~o

(36)i!!lJlfj(Cycle)

md't ~ - -f- itc, ~ fvJ

(37)otiEl(Phase)

*i!!l~~A.~~0'.-~0~~~~fvJ~~1J0H

(38)ot it (Offset)

~-#~~fvJ'ig.~~o~-~~~~~#~~ffl

~~o~~ig~#~**~o~0~~~~~~-z*~

it'

(39)ot ~t.(Split)

ot ;fEl-k JJt W-i!!l-l!f]-z~t*- 0

"",=",,;m - ['0];:::-~ /t-.. ,J;r.. _

-13-
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...--

(40)Jt D,HJ,tj,t,(Pretimedsignal)

.K#ffi~ttJt~~~k&'~~'~*~~&*~#
~Htn'~OOJt60~A*nM~~~~~'~tt.~~~~

cJc: .L hi " ••-<c< '.=:'x.. .LL tj -J 5l1L.. .:;,(..' -

*''''.t *,L';\ : [13 J

(4 I )-f ~ J.i~,l;ti.t(Semiactuated signal)

*Mm~H.tt~~~&~~'~M~i~~~*~~*
~t~'~*~~*~M~~~~&~'*~~~~*.~
j'T- .of ~ft.-i ~ 0

'"""- JIll.- •.•••••.•

*''''.t*;w. : [13J

(42)~~J.i!!,~j.t.(Full actuated signal)

~iliM~~B~~4*ttM~~~~H~~~o~M*~
~a~aAk~**~~mM'~*A~~*.~M~
i'), !1'j *. >1J:.DHH or VJ. .ti lilt 1-nu YA 1l.~~ . JlUHht il1t 61] ~

.J.!f] f<.. f1..~~P:':~1Dr rrij k r~it ~ ~ 11; oRr7iJ 'J( it 0

*,"'.t*;w. : [13] [14]

2,;JFlJ,ut1t;l,} 0 (Unsignalized intersections)

(I);lF lifUt1U~ 0 (Unsignalized intersections)
~ ~ ,,' oJ:. '.1- •• .o<J ' ~ 'it ~q~ .A.. ~ JJiL..J,z.' ~ -rpl Z X AJSp- 0 0

*''''.t*;w. : [13]

(2);JF~tj,Ht;i~ 0 flfU:~7]<'i\!,(Lcvel of service of unsignalizcd

intersections)

;JnU.t1t~ 0 pifliU~* 11; !ItA ~:;fUfl..;fH1.&~~:fit;f. •
<if YA 4"J~{~.IJ~;'*~it1ii 0

*' "'.t *~'!¥. : ['*' I;Jf :;t !HJIl]

(3);iJ.tt. '?;:y(Potential capacity)
T .<. Jt. "... 'j:.~" "l.' ji!'! hi Jill ~D ""' '0 >:'/1' '5C /' t. iJll,.:¥I}:'f./-u tJ.J :.J:..,~'7JA..iILo I-

/,1 "' J.,. 'j: ~
I:J') Jfi A ;)lL'Y 0

-14-

1Jt to] lift :i!¥! ~ x.. ~ 0

*,"'.t*~ : [I]



(\ 2)ijfA(:Vlerge)
~~,~~~~~fa).z~.fL'*A~-*~to

%"J"*-,w. : [1]

(9)3tt-fLF.He(Follow-uptime)
~~~~~~~~~.fL.,,~~~~~.fL~t~~

%1\.fL.r.lj 6~ a,t- I\'1 r.~liE. 0

(11)~th(Diverge)
~*~t~th,a~~a~~fa)ff~o

-15-

(I O),HF 1'¥,-kJ:t(Queuelength)
~~~~o*~'$~'~~*A~~~~.fL~.z~

-~~;itif!.~tt0

(8Hi "*'1J!;':.If(Control delay)
~~A~~~~~~~~~~~TM~A~~J!~

%"J"*-~ : [141

(7)flHik(lmpedance)
~**llt~~~.~W~~llt~.fL.~ff'~~llt~

:;:;:.-i- ;-.-.\.:y'iJ~,rt *; 0

(6)i:ft1( 5tL i[(Conflicting volume)
W. ~ -il~LtcffJ ~ fa) ;If fff 1(.z 5f.L -i- 0

(5)*-'¥-llt :;:;:.it(Shared-lanecapacity)
~-.fLllt~*~~~ft~~~~~~~m'k.fLllt~

:;:;:.it lir J;, * -fLllt:;:;:'it 0

(4)1* 'fE :;:;:.it(Reserve capacity)
fi 4F- ~Jf-~t1:, it.;it 0 ~ - .fLllt :;:;:.it ;jo F;i tt -fLllt'if ~ ilJ ;#;

oR -i- 0



--
( 13) '!f ,lJ!,(Crossing)~.~~~-*~~~+~~~X~~~*~.

*,"!f:R;m: : [1][17]

301ii;-;p~1'~(Urban arterials)

( I )1i~t- ~ ~1'~ f .fic.(Urbanarterial system)

.i. -*" nfl..fJJ~ ;ft ~ .ii!i ~ *Ii:it 1r.{ft ilt ' A ~ it#.U~ ~ ilt!it
~~~,ilt$~~-tf-~!:~~~A 106~.2.'4~~!:~~
.I' oJ. '7 J\. ID ° .it. 2.' -'io ,(- -';c '" "'z ~ "'J "" "" ,,;• .;, -;;,;--'JJ'- '" 'b.';/ ~ ,j._ L•. J:- ' '" j)iL .;,~.'jux. .lJ'f1" l.-' IEJ n'i") ~~ iiilJ'--{..i:.. jiiJ *- ~ ~
61 0fZ. ' -tf-~i;fLilt}~~A 122 /):;-fZ. ' -tf-*ieJ~~J1'JA 3.2

i~.l1'JI, r'J ' lL~$ 0 ** fa1 i;fLitiill.",t ~ ~.i!!!!i.~.i;fLy at; 20% •
*,"!f:R;m: : [13]

(:;)'11'iltnfl..fJJJ]<.¥-(Level of service of arterials)

#iltffl~~*~~A~anlBft~~m~,~~+~
~«.;for it $- j!Ut 1t • *' "!f :R;m: : [-*l;jf :;t ~H-'-l

(3).i."*"~tilt(Principal arterial)

III fJJ 1!~t>" rX] j[ "*" i-5tfJ tf ''-1 ~ f~1}j, &. 4. tB if J!.r. tf ''-1 ~ J;x.
j«.;j:: ~ ilt;it .f .tt '

*,"!f*,w. : [14]

(-I);j::"*" ~t ilt(lVlinor arterial)

~#~lL~#.i.*#iltHB~OO~ilt~tt~.
*,"!f:R;w. : [14]

(5)~1'ilt~flt(Arterial segment)

~1':&4' ~ - :;.5" fa) ~El;i~Jif., ~f,-~it 1r.;it 0 ~ ~ ~ •

*,"!f:R;m: : [13]

(6)j«.hatpJl(Travel time)

m*_h~*;i&&~nM_#~.~*M,~n-~
~ ;0* &. 4' it1{-*atp~1•

*,"!f:R;w. : [1]
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(7)1-r.~ta'fl\!l(Runningtime)
4~~l~ot~~~-~~~~**~,#~*.~~rt

r-f., f'!; r~~.n.J1.. 15 Ph pJj-1{;. }f ~ ot f~9'

(8)~l1t it. !f-(Travel speed)

J& f*- -& f{ f.~I}, ~l-it af fn9~ 1li 0

(9)1t,~\tit. cf(Running speed)
~n~~m.~~~~~~~~T~~~*~~ffi'

-'9~*~ : [3]

( IOH". J!j ~l1tit. !f-(Average travel speed)

J& f,\1. -& f{ II,~YA 4'- J!j ~l~at fn9~ 1li 0

(\1 )4'-H] ~M.:it.4',-(Average running speed)

$& f,~-& f{ r1;-YA 4'- J!j -it.~tat fQ9~ 1li 0

-'9"f*~ : [13]

(12)111t it. 4'-(Design speed)
#~~~xl*.*_~~~~~rt~~*M~*#

~~k~~ff~it.!f-°~*m~tt~~~,~~,~f{.

:IV::: -¥- 0

&=""Ti'i . [')0]v ---;i .J1'.-,/;r.. ~

(13 );iHl~;*(Roadway delay)

*.~~~~&t~~MA~~*~ffi~o~~m
1I- • J~ *1{.* .~A jf NV-t.ft i.e ~ * rtrJ') I~ *.-i: ~.ll~ at

( 14)r:3.~(Jam)

~~~~.~,~*.~~~~#~~ffi~o
-'9-<.:-*,m : I-*-QTX1Ul'.]
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--
( 15)K {.Hit( K factor)

,Hi' :X...iili.it w. .if- 4- J!j % El :X..iill. Y i:. ~t1n 0

'Ii' "!f '*. ,m ; [.:$. 1iJl :>t !VJll J

4. -Jlr> 'iT-r:k:i!ilLli3-(Urbanexpressways)
(I Hkit.i1tli3-(Expressway)

~~~S~4-~:X..X'4ilio~~~~~~f~*.~'~
~t~ftJ;. '!f #Hi X..iili. rJiU'%- i:. ilLli3-.f He. 0

'ii'''!f'*.~'!i( : [35]

(:2 ),tk i!.i1tliUfUjf7j<.i!f.(Level of service of expressways)
*it&~ffl~~*%~A¥8nl.ft~~~~'~~

~~4-~i! •. ~~.a.~.*#~o
'ii' "!f '*.;m : [.:$.1iJl:>t "HJll ]

(3) 'i' ~ ;iii "*&li3-(Urban elevated highways)
~'iT~~~4ilio.+~~~M'~~-M&~ftB

'7i- ~jti:. tJ i~J~~ ~.i't80&li3- 0

'ii' "!f '*.;m : [1]

(4)"ijl ~ ;iii "*& li3-liil-flt(Urban elevated highway segments)
~"*.i1t~~~~4iliiliilL~:X.._.~~.i:.~&o

'ii'''!f'*.,m: [1]

(5)'iJ E&,iii "* .i1tlit ili&(Urban elevated highway ramps)
jij t~;iii "*& li3-~ 'i' ~ ilLli3-i:. - ,J ' .flt& ~ ' iill.i\' 1UItf%-

Jf. h" {ol i:..;[c ,
'ii'''!f'*.;m ; [13]

(6Hki! &J3-1f.ift Ii!.0 ili&(lsolated on-ramp of expressways)
~Ii!.oiliilL~~~E&~~~ili&~~.~~~'~8

Ii!.0 ili ilLffti- J!r 1f.i"'"Ii!.0 ili& '
'ii'''!f'*.;m : [12]

(7Hkit&li3-1lfj ft :b 0 ili&(Isolated off-ramp of expressways)
~ilioili&_~~E&~~~ili&~~.~~~'~8

ili 0 ili& ffti- ~ 1l!jft ili 0 ili& 0

'ii'''!f'*.;m: [12J

(8)orki!ilLJ3- {~ff~Ii!.0 ili &(Adjacent on-rampof expressways)
~ frIDt~4~n 1L t~~5. i:. Ii!.0 ili.i1t 0

*"!f'*.;m : [12]
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(9Hk:i! i1t!lt iflii~:Bp lli.iJl(Adjacentoff-rampof expressways)
8-1f@ ifl ii~lL li.. ifl*3 ~ z:1~p llii1t 0

5.ill]J~(Rotary)
( I)~.i!t)lM1 'S- it(Approach capacity)

~~~ill]~.~tt1ta~~~~T'~~OO~~~z
~)l&-.f1.iJ!Aill]JZzm:. k if,Ly #.~.:fo 0

'i""f*0!i': : [14J

(2) ~ ~g\.f9:.:@:it(Capacityof weaving segments)
4~~i~~.~tt~a~~~~T ~.&ffl~~

""-;../ on , 'r:.7 • J ,.-.to.o l' I J \. 1'_ -JJ;:! ".J ::r.:. A.. :"t.]I[ , ~A''1r--'f- -'I'- 'I.;L , ,8'r 'tZ T- 0

'i""f*,m: : [I]

(3)~~~.f9:.1f..iJ!~-i:(Through capacity on weaving segments)
~ ~fU9:.~ i9..~ ~ • .$. ij;LT FITlit ii!i ~ 61m:.k if,Ly , ~A.]-

't-.$. ¥-1;; I.J' 8;Jo :lz -;'j7 0

(4)1lJ1, .i!t!lt& ij;Ly(Approach flow)
¥-t*~~,~~ill]~~#z~!lt&.iJ!Ai~z~

(5) 00 JZ iff 1:.;"f,Ly(Rotary circulating now)
~R~!lta.iJ!AOO~z~~~~1:.~~it~~.

'i""f*0!i': : [141

(6) ~ ~~&tT ;Aif,L it(Reductive volume on weaving segments)
~.&+'~~.$._~.~~ffl~~~~&:@:it61A

:y' ffi . ~A' J' :t-.$. ¥-1i/. H;Jo 1'<. -;'j7 0

'i" ".f * 0!i':: ill
(7)~~~.f9:.~~~;,fd[(Weaving volume on weaving segments)

~ ~.~.f1t it 1. ~ ~gVt~ z ;,fLy . ~A'] <3:-fdr-h/. H;Jo:lz

(8) ill]J~ ~ :t.m i?f.(Rotarycongestion index)
:lz-;f.llilJ~~~~~;fLJtZ{iil.tt0

-19-



-
(9)f1Ji,-'lHijJiE(Criticaigap)

~~~a~AOO~~*.'4~~~MA400~~~
1r ri!) -¥ ;tL nl . "n4"';: -Jt- -t- -'!1Br.~JiE:$)-1tpiJiJ.iit. ,H/i 0

*,~*;m:: [14]

(IO)JiK-t-tUI~E(Follow-up time)

~~na~Aoo~~~~~~-t-.'~~~MA400
J ~ IX] -i-f M: ~ 80, gil -fL. ilt iJry ilt fQ9 fQ9;1E 0

*,~*;m:: [14]

( I I )))- tl~(Diverge)
~t-~~~ili.ft~~ft~~~~~o

*,~*;m:: [17]

(12)1il-A(Merge)
~~~~~~~~~'MA~-t-~to

*,~*;m:: [17]

( 13)* ,tt(Crossil1Q)
~~~W~-*~~~~.M~~~~~~%o

*,~*;m:: [17]

(14))U~(Weaving)
~~~W~-*~~~~&~"~~~~%o

*,~*;m:: [17]

6,,~,¥-~'he(l311s facilities)
(I )-0--Az.mU~7}:.i\!o.(Levelof service of buses)

-0-- -$-I;JT ~Uit 1~if;*- :t !Jry ~ft;f~£ 'W . orYA ilcfHHi (*- :t
-W tt 1;7. -tt ' -0--t-tt/ 'Ht ) ~ -tHt 0

*,~*;m:: [-*-.JfX~J~]

(:2 )J'-::-.¥ .$.1" (Berth)
t~{~H~*1tAJ:.T*-:t~JM,I;0

*,~*;m:: [13]

(3 ),,~~k4 m *ilt(Exclusive bus lane)
~~~~'3~¥tt~~~~*.~.'~.*-0--*

1Y\:t ~ -$- i1i 0

*,-'J"*;m:: [13]

(-l),,~:/L~~}f]i1iJo-(Exclusive busway)
rt~*-0--*-i-f~'~~*.~~~A~~~o
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(5)~l\i~*~y(CrLlsh capacity)
- ~ -0-~ ~UGJ~ it£1Ji] J1i *-*- :t-.'ft 0

-'It--<J-3R;w. : [13]

(6)-0-~;it#,R~y(Capacity of bus line)
o -'It{!. .it ~ #7R L ~ - t:i': iIi'l 1.,1; ( ~ +1' ;),1; ~ffA ::zx..;it 0) ,

4*~~3~.T'~~*~ffl~ti!it£~.*-*~Aa,
~~&A~~4~~*~~ffl~~M~0~a~~*~y

(7)1.,1 ~ y(Productive capacity)
it1;1;~ ~ .f .it lit 4'-AJ* liHi] -t~t~0

(8)& ~ ~ y(Seat capacity)
- ~ 0 ~ FJT~U~1Hi] Jf.1.itt 0

(9)A2Iif!i' 7j<..(Person level of service)
o ~ FJT~U~ *" is- *- :t-1Ji] 2H!i' J'" 'W ' YA '!E fW~1.i *- :t- *-

...-p 0

( I0) iii *- if-<. it:n(Maximum load point)
.{f. ~ ~ ,iii!;lt#,R L 'i!it£k'tt it i'J J1i ~ at PJT 4.~ &;lS.

-'It-~ 3f'.;J!;'. : [13 J

(II) * :t-2rti'!i'aHQ~(Passenger service time)
*- ~ L ~ A T ~ FJT iii; 1Ji] aH.9 ' YA:;fy- / .f;J.-1.i*- :t-1<. if; 0

-'It-~3R,g;. : [13]

(12hb,l;ati;'~(Clearance time)
Ii;) ~ itJji;),I; ~ qt.~ i,J ;),1; ~ iii.j, a'f f.1 fQ9 1% 0

(13)L T ~atrQ~(Dwell time)

fit ik f1 f,,1it *-:t-L T -'¥- ' .i. if!. fH~ f.MJT 1~t~aHQ~0

-'It-~3R,W. : [1][13]
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(14)J:..~oH~l(l3oarding time)
iet J:..-$. Fifit. '14;61 otr.~ . ~),oH~ /% {d~. :t A M!:oHa9/

PiT :tr *- 't. *-1<. <T. 0

*,~*;J.';;:: [13]

(ISH -if-O'f r.~(Alighting time)
*- :t T t- Fifit. ~, 6iJot IlJj . ~),01' f~l/%1i *- :t A t,t 01' fa9/

FiT 11 *- :&: *- ;(z <T. 0

*,"t*,m : [.<I>-"Jl3i:~V]l]

7 )i~-*~'Ue(i'vIotorcycle facilities)
( 1){~~fL;'¥-If).ilt;l3-(Exclllsive motorcycle way)

~~*_t-H~,~~*.~~~A~i&~o
*'''t*;w. : [1]

(2)j~t-~'¥- Jllt-i&(Exclllsive motorcycle lane)

~~~£.~.~~~#~~*.~.'ft~*_t-
1:r.r\:t~t-i& 0 *'"t *;w. : [.<I>-"J!3i:!lJ]l ]

(3 )jlJ i!_if-li~(Arrival headway)
tt~-~~H~~~~_t-~~'~~i&~~#~~

61 fit f\~k 0

'iI'''t*;w. : [1]

(4)~~>ti-£:';Htl-if-fn9Ji~(Uninterrupted car- following gap)

h~*~a~rn~~t-~t-A*HHAT~~t-*t-~
~~ 0

'iI'''t*~. : [1]

(S){- i-£:,tH~~ f\~lip.(lntcrrupted car-following gap)

~i*60~H~~rn~~t-~~t-A*H.ft~~*ffi
~'),11~ -if- ~ -j( ~;I ~ 61 11&-t. fa9 liP. 0

*'''t*;,.'o;;:: [I]

(6 );Ji{ t-!lJ1, i!t~.f1i! :*(Motorcycle approach delay)

~*~~h*a~t-{-~T~i!~'~~~~oJ:..#
~A~.*~affM~~~fflA~~dP~*H~~o

'iI'''t *;,.'i\ : [.<I>-"Jl3i:~€J]l]
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(7);!~{4t ¥- #: a,yrn9 (Motorcycle waiting time)

.*~no~~_~;~-~~T~£~~U~A~O
-z a'f Yu9 0

*" "f *-;J!¥. : [-* l;Jf :>t !.HJIL 1

(S)i;'{*1{'¥ J-!Ulf(Motorcyclestopped delay)

~~h~A~;*m~~~*A~A*¥-*~'i~~~
,~)iP"j* j'¥--z at YOI 0

S.it A xlill.'n;j~(Pedestrian facilities)

( l)it Atf(Platoon)

~~xlill.~~*~A~~~*-R4*itk6~it

A'
*"".f*-;J!¥. : [13]

(2l-it A X lill.i~;j~ ~ i[(Capacity of pedestrian facilities)

-~ft~&~itAxlill.tt~~~ft~~~ffl~~~lill.

i!!! 6~Ai kitA tt -i' 0

*" ".f *-;J!¥. : [I J

(3) -it A X lill.tl.:~ IJft fYr7]( ¥- (Level of service of Pedestrian

facilities)

4iitAx~tt~ffl~.*~*A~~nl.~&~~
i:f.- . or ~A:1: r.~*-itit 0

(4 Hi" A;!L4'-(Pedestrian flow rate)

~ft~~lill.i!!!itAxlill.tt~~#~n-zitAai[.
*"".f *-;J!¥. : r 131

(5Hi"A~ ,f.{Pedestrian speed)

~ h JiE:,.ij)i I.t ~Ay-it ail'fn9 -z iii 0

(6 ).f-rA 'ffi'J't(Pedestriandensity)

.~fthAxlill.tt~~Q+J0-zffAat'~hAal

• + 7) -0- FZ. '£Z 7fc 0
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--------------------
(7) _iTA. 'if mj (Pedestrian space)

~h_iTA.~_iTA.~~tt~tM~~~~~~H,~~
7T 0- R...I% 1iL _iTA. 1'<. oF 0

*,~*;J!¥. : [13]
(8)-if A. 'Z}.~ .i1t(Crosswalk)

~~~~P~~&t,~~-4~*~~~*_iTAF
)~-z~ J~\0

*,~*;J!¥. : [13]

(9)A. frj;- i!t(Walkway)

~~~~*m~~~~~*-~.'~*~_iTA~1T
• 'rt.'~-Z 1:{. /5~ a

*,~*;J!¥. : [13]

(10):1] 1]:J);-.i1tJt&(Effectivc walkway width)

~~A1T~i!tM~~.~Xf:t~M~e~~*~1TA
~ ft _Z 11::& 0

*,~*;J!¥. : [13]

(II )If-1iL 'ltf:t;t-il(Unit width flow)

~Wh~ttA1T~.i1t'Jtf:t_Z~~1TA~t'~1TA./
-ifj: ~j-Y1.I-ifj: 1::- R... $.. oF 0

*,~*;J!¥. : [13]
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~*~*~~~~*~'*~4~~J~~~nu~~
it5 Nt'z lit li,} J:. 61]bt,>"fi 0

(2 ) :t Ii\ tJI, !T.5 ;jl'{~ t~' t}!J ~ ftJIt {:i: tJH:Hit gw tJU~;'Jdt i\k.t}J]

~z*OOoA~~~~~.4~fMz~~'fuaftJ

( .3) btl t.?, tJI,*5 -II'{ G 00;.t , ~ H ~ Fn1 ,'Qi it . i!!{t.tt'J tJI,..L it
.tEl t~ ~ fl. <f ' t}!J 1{- A ~ li1.M. a.f ;i~~tJI,~1:5il'{ if.. ;;,[;-:11{r!j IJ"1

'?1' a'f f}~A j] i~~ ;~:;fiJIf] Z f,F;.;f.. :it ~ J:. . ti~l,t;- at Fo1 J.il. ill
R~~ti~z~~~~'8~~~ffl~W#.

-I "~Jo+,,,,,,,~
. ~1:;t' J] fIr
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.........-

CD-tJt . Ml~.1i.Nf.-YAJ:.i:.$¥f*- Downlane W
Crosslane ' Jtf,hAf*-Wf,~i:.r.~e!l J!E~ii0

~~.h.~I.~JM-Z'~~o~~1/~~&~1~~~ ~a

Q) it') tl::{~;flIjf,~0

CD ;1;') -j't 1~;1!'Hi! 0

lIDiii1t1~;R'] :'7}- iif J-1t 0

@ :th\ :'7Hr it ' -it- .i:t *- m fh -ft #- RAM p\J • Jt 71f '« 4+ 1-*
f,h-ft#-t~~~p\J'f,hili~~.~ •. *~.~~* . j;. It -¥- J.f, -!It; '« i'H-b 0

rn~J.f,*W4+~iiiff#~~m'*~ffltW4+o
(2) ~ OJ -*;tt. JH1Jr :¥- J1'J

. 0l {H'] **
CD -$- tM~9+J!j * J!Eit 3 ;f:Y£1: YA J:. '

~'*-t-*,*,).at-*;t"-i'-/f. 1200pcu YA r 0

. jHwJ ifL*
CD -$- $lj M +J!j *J!E it 3.6 ;f:Y:i1:YAJ:. 0

~'*c,¥- i& '*,J, at -*;t.l,y -/f. IOOOpcu YA r 0

CD'@~*#~~~~~~-~'~~~m*~~g
~~~~OJ*~~.ffl~*i:.1t~~~'~~~~iiiff.
~ '« i'H}- iif i:.J-1t 0

~ .-E' -"- ,I;" J"
_ • '- .~. ""'J"" ~
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( IHfrt Jr.5i~Hd:: JR j} ok JiPi14~ ~ ' 11[' 1~ k flit JR # ~ f:5 ~ '

Am~.~**~~.~~W#~~.~~~'M.
Ii:J ;t,;-it j{ ~f-tJl4Jr.5i¥{!Jt1YA 00~ '

(3)-tEltiii aH~9 {f. 1~2 ,Ht.z 03 ' or 1~ m tiiiJr.5i¥{*-Jr.z ~ 5~

~*ffl*.z~h;~*M~k,ft~;t~~~~.'

( 4 14Eltiii il'] Jiil at ' J.@,te.J!F: JJI)w +m n~~ 10r ~t,r:t ( -'f- ilt me. 1L ' -'f-
ilt.'if-ilt~£.ilt$~~~g'$~~-'f-~M'~
fit -¥-) , YA 1tFif >t ~.z ;i#1ig,~iHIJ J.@, m '

1. ..g 1"] ~ A
if-.~~oo~~~.z$&~~~fl*ffl~*.z+~*

FQ9' e?, ;M..- i}] ~;f.&.tf it1+ if- aHQ9 '

( I ) -k- ;;5 ~1l1;t<. -r1k .,.. ,,;, 'l? -:= 1 .H..'oJ r:-..¥ , Jt. ,b ,A 'b. tI:' 'J,/t'.....~ 'P!"J.B.-L- f r#, t=:Iw.EL-/ ...••./ ..•I"'J .7Gnx. /\ T ..f.-~ ,~"'1~

!'l ' B ~ -tit at ' C ft'J ~ ~U!F:'

(2 ):1"Jm iM i;\ if- YA -* 5,t.z +JS] it+- 1'[ ..~t.i{-ilt ~ ~ ' dJ1iL~

-'f- pg.z B +4t Tf.J 'i!!;:it< ' - 'i!!;:it< it-#- dJ t}9 1i-$f{~:1,1;.f-

it:1,1; ~ :fl..z aH~9 ; - 'i%:it< it -#- ~ i;'1,'8H~9( e?, -t-t 1:$ 0 ~t
t.t- . -'f-;j/ij A. $,. it. lB -J- ;~5~ .ti11~if- ~ 1{.-¥- .z~ i!,ft at F~9),

dJBM~*.z~*~~c~~~~.~~.~t..f-~
fl~~.'or~dJ~1i-if-~.z~a~~~~'
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(3 )~U,~Afr!lH,V~z '!if 4'+ ' e?,t-t-.#.i&43- ~ .fl-k It ' -t.i&I!c.

I'*.i&.,-t.i&~&,~m¥.Mtt~,~&~O
i'j,tt,tZfhH~1\tit(Timing design)'«H ' ,ifr--Jt1HU0-tUIk
1<.~',

(-n;~'hil.-'it iH\' .i&H .ii!. at ~-if!ft ~ -tI'i i'f z f6] -1.i1l. ' II

~4~~~~~'#~~~~~~ • .i&~~-t.~.#&
~-k'A#m~~~~-t~.~-~zM~*M'

(5)~ rhil. -t flT :#;*Z test run ~ i}. ¥ 7t.;:k:It ' flT 0, ..it.' 3~-tf.
*~*~~~t~.~-t'-M~~*~6J~12~*
~IUt-i 'J i- JlI: Oi] 1;1;it.

(6 Hi; it ;M til. -t -tf. ~ - .J' ;1M£:( ti~Nt r-B;I~0 r~1Z;lE ~) Oi] ~R
H at r~1& f{- ¥ ~;;'1}at fQ1 ' .:it te. J:Ik ~ ;!!jf z Jf, ~ ( -k,o X iill.1'1l
115- ' 5J,t"t.t,;i:5~ '~.i:!1f-tTt~'~-t~iH1.-t1fj~¥),

~~~~~*ft~.~.*ff*~'A~~it*H*
MZ~¥~'&+~*H~$~~~~tt~~M
(Contidence interval) •

-+ " io ~,} -,i, JA
. IJ_ ',-,' -'¥ ~

( I ):u.; i\:I: ~ Ji1,,1;1£11i!f '1' ~ ~ 11:: ;¥.:~t~-t & ~ ~ -tz HUt •

(2)it at ~ W ~UIk~ ;.i ~~:h 3fj ~ 'I'
cI-: Jz J,11;k "'I- ' 7>'; {t •nx., -0"- ~, N l' Z P'b :;:fC

, -}j fj~-tf. -J:R ~tOi] at Ik1 7t

(3)JViif:tEl n~.fOf ~.vt;i;P1-(-k,o -t& &c. ii ' -t&tt '-t& ~
<#- - -0 q~ /,,"~ ~'J he q~ ;.•••f~ 4', •• ~J ;J; "0. ")' .~ ",.liZ" l~.yS/} jm£,~ "~.l:ZL i~-f_..-t'rt'l ....It.rt''.-:f -Z~Lo;.1i;]{'

~-tf.m~~-t&H~.zti~~z~7t~.
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( I )4ildCdr.5 ;;5"A yg, ~ 'ff H ' ~t'd'&0.lf. 6i) ilUf >t it -3t-~ ~. In

+o%~aT~m~~~.~~~I~ro~~'ffl.
f!{- .z!f.51~# -'Viz k, it Jt ' ;ff ;flji{-lH& },)~ft ' ft tiz p., J]E!J!.
()i)~ili,& 1.i 1i. 0

(2),ifH~*-; ilUt~~~~H~ 0 ~ [!J .z *- it- Tfj , dJ J:.. fi-f ijj] ~ljfj

~'~~.~.~~~~~~ •• .z~roo
(3) p., r0'i~*-5if{ Ni 1f'J~ ~t'lcUff jfj ~ {~1} , t,& ;q.; ik f!i:. [,u 1f I!l ;t

jEr~u;f ii i:{r}JE~t'd,&;;5"fuJ 0

(4 Ht'l i~u;frdhJt -ifL it ,I[ ~~ l' ~ ~ iff A -1l~ .:iit. .z Y :r~,iD f( 0

~.~t~al'~~*A*~a~~'H~~~m.z~
M&~k'~ff*~~.z~*a;R.z,~m~M~

( 1 ).ti. - /••,1{: A. ill 6ij if-#i flJ it1.f'~ .n Of ' IIf]1~t ;I1'J Jt W ~
-.gii 1]t!tA. ill .!f!.#i.zit l'o'j JH~(lag)&r~f&.zFQ'j ,'lE(gap) ,

1~~~#~W~~~.zM~.~&itM~.~~_~
~~a~~~~-~t!tA.~.#i*~.z0.I~~~~
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-#flf'(.1,{'itf,1"~!;'l[fa#'J.-:<c-~~4i-4tkfrYW'~"**' .ff"*(s)

o[ifY[;11?!~~Hi'g,:<c.~-!td~J-1':1,(.!-11:l~

.~~*~~_.~~~~-~.~~~*._~* •]I'2\1~*Olf-)1'j'4J;J<.J-~~yI3f~f7ff~n~Y,fB~[;11wtl?f(v)

o.~~~*S~.'¥WW~~:lf~:<CS~*~
'if!~~,fj;f1MHH[II:rJ-..k'~:<cfH'z~I1{b"HB¥,"f!?f([)
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~~M-=-::r.Jh;';f..k'*~¥~H!'g,~iff;r;-!td(v)i~~' 4i-.W(s)

o'ff_*:<c( ~,£-{Y-#)-

¥w:jL-W)V*"9r~(~.f.!,y1fJ-¥w:jJ;T-:f~)~fr'J-:<CW
"9l[b"J1?"1{::rjtit'if~rf1':101{~f,f'f'lf1'ill[b"d:<c~~-!td.W(p)

o:g;~rm~tift?5W
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q .t, ,I." '" m b .•& 0\-: " .t, r. -li"- ~ 1~J; 0\-: J. 1~.•.t, f"b- .oF-'f",,>t, "" ,"L)..li. :i!:<. IfoT-T- ,11.100 r'T) Y -T- :i!:<. liT) A "f- "f -T-'¥. '

f~~~.~-t-~~~M.~~+~o--t-~h~*~~.4
-,J, t.'*-t-k~r>q rti1~+4 10 ~ .'1Z./,HfYA-fB'f ' ~fifi,j*'
1{.-'Iz. 1S.n. G no A 1-Hf -'iLf~ 0

( I )7] ;'f;--

CDiJf H' JT'l..it, aHo' (Sampling Period)

*~~M~k~~A#~15~~~~M~~~

~i~~~.8M'*M'~o.~tt~'~~*Mtt
it&.-t-i1t1t~.-t-ij[7]~¥'

&~0~~~-~~¥~,*~T#~I0R~
A'~~&~~0~~~.~M~~ffl1~-~¥~
-t-~-.0I~~~tto~~~~~~~OCT'~
f,tt! i~-tf~ ~ ,'!'!; 0
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@Jfx.i,f,,'4H{;i~.q, ~~ T ;f:Yit ~U;Jcif -¥- -z ilL~ tt mj , 1i.jlJ
l[x.i,f<. ol f,,9f!f- J.t 0 "I:. m, 1\ *-- 01' f9:. i f!f- 11:. O'f -Z 1J;- -¥- iIL~
tt. 0

01;1;it 4- J~1,~.-¥- oHQ9 to (i);1f,lj)

TImj
ta = N

@{;l;ihft.~¥-Q=3600N/P , P=J!x.i;ROtr.,9(:tJ;)

(
,) • 'j. -- 7i ,'1::-

*~~#~~-~~.-zffl~~.*~~~*-¥-
otrQ9 ~ ~. -R F'l ' * -1'- ,~-)(O T :

OO~~ffl~~.*~:~l~~M~*--z~-.l
1t 0

0~~ffl~~.*~:~l~~M~~--z~~.l
J-\: 0'r

rn~~.W#~.8~.*~.~o.~tt~.~~*
~~tt~&iIL~#l.iIL~~~-¥-W#o

@iT ~ $f,j(. 0

@ ~~J;R-R 'if '*J!:<.it 01'FQ9'@'i!!!$f,j(.-zft.~ilLt.t' K 0

@Jf:<.itI4H{;{~.q,I% T i)dt~U;Jc1J;--¥--ziIL~ttmj 0 -)(0-R

m~~~*~~J.t*'-Rffl~~~*~F'l~~*-¥-
*~-Z~~-.*~~'@'i!!!$.~m-¥-~T~_
~'H~.$R~m•• ~ilL1i.~~'@'i!!!$.'-R~
~~' • .q,~T~'.~~~.iIL~KiIL~T~-z*
-¥-*f,ljt.t'1i.j~*_K*~'@'i!!!$.AJ.to
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(1){-,J;-it -t- J0 {~ -¥- aHJj ta (i:Y/~)

t = TIm,
., K

(') - '+_-.J 7j i~ ...=:-

*~*~m*~~~&.~~.~A.£*a4~~~~~~'~*~.~~~M~*~*~W#'
4 '.£' .;; >IT J>j

-I .>:....,.' r ....~

( I ) if -¥- -t -t~~ .f.J l!Ifr ,z* ~%J~ ¥.It H ..t. i -*' 60 [f} -1fi,r,!; , fi.1.:il!

~#*-¥-~~~~~~~K~~~i~~.~'~.

(2) *~}J]1} 'i#; } {ii. ~}J]• ~ tElli. /Jii'. i;- , if r#.- ~}.!J .I\tfi.i 7\:.Hi;fi

Me ' ;~h;\~}.!j{,<- ~ if, jtJ;}-4t-,'I'A ~ •
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( 3) i].\] 1i- 91j}J] 1i-1~1f.J1i-!if (f. ,M ~ ~ . };i, 1t ;k 1l WI.% -*-'1m#.1lJ

1t.J: IJI) ;j} 11; ,

li.. ' 11~ia ;tiL +-
l-t i>];tA,

#~~*atft~'~~~cJ1i~.;t~-*-'lmffM.o
,., ~m "'- . :.k_. '"FJ ~ 7i ,-;;;

tGi-ff.; jJ.!l1i- me. 1;-A.:r.. .foJ"t~ 0

, ~m.:i;.4- "~,
-' . ";?J .E.. :Y ~14"

( I 1 it; ~U"J -f!~$;;.{i Jtl!. -i" ;M -ilj:-.g~-* -'1miill..i&i *" ~ 'w. ~ .t ,!!o? • m
~-*~ff~~~X~.~g~~~~ftT~.'~~
A~1l~~~ffl~~W#'#~1;-.~W#~• .:r..~

~*;j(. 0

(21m :ittGi- f,;it?:NHf~ ~HJtl~~ Jt ~:f} •tGi-f,;il't3JJ ;;.{iJj I!J;t 0

(3 1.*.Hf-!l~1C fiU'f'j-H;4EdGi- ' *~#~Af,.df at1{-J1:.fq ••

~A-~~'£~.~.lO~~~~~o£*~-ilj:-~
~*¥#~C#J1:~~-*-'Im.~%'~~*~-*-'lmff
M~~Xm.;t~gffl~~~*.'~~'~.*~
iliff x~ ;i<. "t at .f11t .ft-f!~A 1&11: 0

( -+ ).fq ;jGi--* .ilt iJ! ff .IIi ~ 1wJ~ .it'f;k: -*.ilt ' m:it ilHf i*: -* ;:f,.

J lL ft ,J' t- -* ff .~titAji j[ T t~~ ;fr..1i- ifL.ilt . ;f:; l' 1%]

1i-Jt *- 0

( 5 ) i].\] • at I\'~ ~ f;!.at 'fB:t.f,; ~ Jt it. :s ;f.]~:f} •$;~f,; t.lf-1~

If] :;t ~ 7; f!p ~A~0
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