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d 
'VI 'l1Vn1'l 

nui'v 11mai1~Lfi1J 
a l 

a2 

2 ~1'Uil1fl1~ 

bl 

b2 

lO(J'"I., 

9Q:\i,, 

aO':''o 

70% 

60% 

50% 

40% 

30% 

20% 

10% 

O'l, 

-.,u·m 

111.J.IJ. 

111.J.IJ . 

lll'l".IJ. 

lll'l".IJ. 

be> fl 61Tat.bU'lJ'ti1 ~'1.h~n1 ~v-a~n-J~-a1~1i\l1'3 ~1~~fi·1.h~n1~-a1~1 ~ b~ fl'Yl'Hlitm{ ( e-bidding) .U ei 1.9 

bbNUfl1"a'ti1'31U 

tfiinru~TIJ 'l1fl11liil-.,U'UJ 

100 

120 

400 

300 

'l"11J 

5,000 

2,000 

2,000 

5,000 

~%ACC PLAN _..,_ %ACCA(.TUAL 

20% 

~ 

~\'.Jm~'IJ 

500,000 

240,000 

800,000 

1,500,000 

3,040,000 

100% 

58% .. -· 

~1eiEi1'115n1":i~vil'i'1bb~tJm'.il'i'1'111.J 

% 

16% 

8% 

26% 

49% 

100% 

Money 

AccMoney 

% PLAN 

% ACC PLAN 

%ACTUAL 

% ACC ACTUAL 

% ACC DIFF 

% PLAN/2 

% PLAN/2 DIFF 

2 4 5 

MIJ1VLMij: 1) miil~1ilU1~ ri1M'Ufl'l"ZV: rnn01'l"rivili1~11111JLU-1'UM1LU'U~1'Utt~fl'ruru1 ~1'U1'U 8 Lfiti'U 

6 7 

25 25 

2) ~ MIJ1Vii~ 1ZVZL1il1011tlvili1~11111JLll-l'Ufl1LU'U~1'U'!l~~~u.9iii:11v011rivili1~ L'li'U 1. ~1'Uiv1fl'l"~ili1~LMIJ ri1M'Ulll'l"ZVZL1il1rivili1~ ~1'U1'U 4 L~tl'U 2. ~1'Utlvili1~il1fl1~ ri1M\llll'l"ZU:rnnrivai1~ 5 Lfiv'U 

3) 
1 

25 M1J1vii~ ivvl't:'!lil~ ~1'U~~i'uli1~~il~M1Lil'U011rivai1~11111JLU-1'U~1uu1:~1fiv'U'!lil~U.9il't:'l"1v017fivai1~ ~~u.9i11:11vnT~rivai1~ ii111Lllu1vvl't: 100 11111J9i1v!i1~ ~1'U~v1fl'l"~ili1~LMIJ iimliuitiul't: 100 '!lil~'l"1V01'l"~ 
4) Money lJilR1~1'UU.9il't:'l"1V01'l" fi1\11111"1nivVilZlll11JLU-l'Un'ULiivuti'ul;jilR1~1'U'!lil~U.fiilZ'l"1V01'l" 

SJ % PLAN ivvl't:'!lv~LU-1ufi1Lilu~1u fi1u1111,,1n1Jilfi1'!lv~~1u11111JLU-1'Ufi1Liiu011 uim;ivuri'UlJl'tfi1'llvH1utt~ Lfm017 

(u1~ .J~6)j1 'J6~ ~~'Yli) 
' ~ o d dod 

tJ.J eJl'u;;w m 'a666U'd\l 'Yll\l 'Vi 6'l'd\I ~'al~iJ'anl'U 'Yl i 

8 

25 



~ 
1 

2 

'l'llJ1!JL'l'I'!: 

~1!Jn1'l 

~TU~v1Fma{1~ Lfi 11 
11EJn11 ... I 
11EJn11 .. I 
~1lJ il 1'111~ 

11EJn11 ... I 
11EJn11 ... I 

1 007~ 

90';> 

so·~;. 

70':< 

~1m; 

~·ll''.· 

.. w:.,,, 
3ll"., 

20'\, 

IG~;. 

0% 

\11,j'l!J 

llU.11. I 
llU.11 . I 

1'11.11 . I 
li\1.11 . I 

b ei mn-a bb it'l11'11ti11-a ~ m ~ 'J.h~n1 <?l'al fP'll <51..:1 ~1 ti.:.lfi.U-a ~ n1 <?l'al fP'll ~ b 6l fl'Vl'aei iln 6f ( e-bidding) oil ei 1.9 

bb NU fll 'a'Yil..:!l'U 

!i11t1Ei1-:ibb'IJ'Un1':i~~'l'hbb~'Un1':i'Yh-:!1'U 
1 2 3 4 5 

tR1nru~1u "i1fl1~tJ\llij'l!J Ltlm~u 0/o L~tlU .. . L~tlU ... L~tlU ... L~tlU ... L~tlU ... 

I 
I 

I 
I 

1111 - 0% 

Money 

AccMoney 

% PLAN 
~::ACCPLAN "., f..(( ACTUAL 

% ACC PLAN 

%ACTUAL 

% ACCACTUAL 

% ACC DIFF 

0% 0% 0"..\: 0% 0% o~..:. 0% O~o 

·; 0%, 'th .... ,, v ., % PLAN/2 , 3 0% Jl'" ' 6 7 g 

% PLAN/ 2 DIFF 

1) mru~1mh~ n1lllJli\1:!J:rnnm1riva{1~1i1111LLl'llJ lii1LUlJ~1lJi~fl'tyq)1 .i1lJ1lJ 8 L~lllJ 

2) - 'l'l111a 1i ~ 1:u:L1it1m1riva~1~1i1111LLUu lii1Liiunu'!lv~LLllia:11am1riva{1~ L'liu ~1lJ~vlfl1~a{1~Lfi11 ti1'1'1Ulil1:a:L1it1riva~1~ .i1u1u 4 L~lllJ (bh1111:u:L1a1m1riva{1~ 1hirn) 
3) 25 '1'1 111u1i~ {vua:'!lvH1u~~fo~1~;Jil~ lii1Liiun11riva{1~m11LLi:.1u~1u1.h:.i1~vlJ'llll~LLl1ia :11um1riva{1~ zj~LLl1ia:11am1riva{1~ AlilLUlJ 100 % 

4) I Money I 11a fi1 ~ 1lJLLllia:num1 fi1u1cu'11n{vaa:li\111LLUlJ~1uLViaunu11afi1~1u'!lv~LLl1ia:11am1 
u u 

5) I % PLAN \ {vaa:'!lv~LLUU!ii1Liiu~1u fi1u1cu'11n1J<1R1'!l iJH1lJlil111LLUlJti°1Liium1 Li'.imViautiulJllR1'11il~~1ui~11n~m1 

--.-

('U1 ~v ~6ti1 ~6\ill ""~ 'Yl i) 
' ii 0 d ci c:1 

~ ei1cu, -;i ~ f1l 'abb6lJ'd--3 'Yll--3 ~ i;r;i~ ~-a1 ""<fJ'anl'Ui 'YI i 

6 7 8 

L~tlU .•. L~tlU ... L~tlU ... 



bBml1'rn'LltJVJ1me:ina1·fLl':i::mV\':i11°11Bb~n'Vl':iBiln'1 (e-bidding) .Ue:i G>.G>o 

':i1Ern:: b~ E.JV\ .:t1'Ll"!.l~V\ l°l ':i1tJE.J1.:i a::a 11u'L!~Tvn .:i bb'1:: b ~ 111°11111 b~ E.JV\'Vl 1'1.J ~1 E.J15m':i l ·1h::uu 5 V\tl1 bb ':i .:i~'Lla .:iw bA~ 
" 

(Ultra - High Water Pressure) 

bG'l"!.IVi e-b '1!] ... (~ ... ../1€lct'bi:<: 61.:t1'LI~ .. .... ~ .. ~ .. ~·.~: ... ~~~· ······ 

-:i11..1n1::vi'1 LV\tJ n wu11..1 m1qwi~ml1m111il1..1 '1-:i~ bf'llijbbfl:: ~1tJ1X1~'Ubb uu~ bf"lij b ~ti"U~V\ m1u tJ1'1 
" 

'1::'1:i.JU'U~1'Vl1'1 m1ml1l!tJ bbfl::~-:i'1 n-thn~'1::'1:l.JU'U~1Vl1'1bbfl:: biJtJ m1tJ-rutJ1-:iitJ Micro texture bbfl:: Macro , 
texture "Utl'l~1Vl1'1 b~m~11Fi1~11 tl1::~V1im1m~tJV\Vl1'U"Utl'1~1Vl1'1 (Coefficient of Friction) "it-:iblJ'UU'1~tJ~vi'11~ 
~1V11-:i~'Ubb'1::'l111 tJ~m1 bnV\tiu~ b V!l'l " , , 
l°l rua11u~~11tl 

(9) . bl°l~ti-:i~ mvi' ti-:i b lJtJ1::uuu V\ LV\ ml°l~ti-:i-;;i:: vi' ti-:ii11::uu V\V\ n~Ubb fl:: bbtJ n~-:iM1th n titin-;;i 1nJ1 
" 

b~m'.fo-:intJm1~-:im::-;;i1tJ"Uti-:i~tJ , , 
lv . bl°l~ti-:i~ mvi' ti-:ii1V1-U1 n-1'1-:i11..1 m1vi'1-:i1tJ hJ-U m.rn11 ~o "U :l.J . bbfl:: '1 1m 1ritlfo1°11111~ n 1 tJ m1 

vi'1-:i1tJ'1::ei1V\~'U~11~m:i.J'1.f11'V'll°ll1tJ~~V\B~ bbfl::'11 11 11riv11-:i1tJ hil tJBm1 hJ-LI'titJn11 C9l,lvoo m .11 . \;)ei -B'11m 
" 

GT!. .f11 tJV!~'l'l1 'U "U~V\m1tJ tJ1'1'1:: '1 :l.JU 'U ~ 1 Vl1 '1 bb fl:: b ~ :l.J \0111 :!.Jb~ tJV\Vl1 'U vi' B'lvl1n111'Vlm1 '1'1 BU 

u1::~V15.rn'V'l 1mVltJ 

m.(9) 1tJmru~tJ~"U~V\m1um-:i'1::'111utJ~1V11-:iblltJV11-:i\;\1-:ii11::tJ::vrnmnn11 ~oo b:l.Jl'll 1 ~v11m1 
1'Vlri1m111b~ tJV\Vl1'U~1 tJ ~tl mru m1 -;;i1 V\m1m~ tJV\Vl1 'U ~'U~1 bb uu \;) m tiei-:i (Continuous Friction Measuring 

Equipment) LV\tJ.f11tJV1~-:im1tliju~-:i1tJ-;;i::vi' ti-:i 1vi' Fi1~11tl1::~V1im111 b~ tJV\Vl1'1tJ 'U~1Vl1'1 hJ-U ei tJ n11 

eitlmrul'111-;;i1'V\m111b~tJV\'Vl1tJ 
~ Fi1~11tl1::~Vlib~tJV\Vl1'UtJ'U~1Vl1'1 1°111:!.Jb 11VlV\'1BtJ 

' " .. A ' ... 
(n:i.J./"U:i.J.) V!~'l"U~ V\ f1111J tJ1'1 '1 ::'1:!.J 'V'l'U~1 bb UUl'ltlb 'UB'I 

Mu meter bet o .blv 

Surface friction tester bet o . ~C9l 

Runway friction tester bet o.~C9l 

m.lv 1 tJ mru~tJ~"U~V\1°1 1 1u tJ1-:i'1::'111utJ~1V11-:i blltJV11-:i 1A'-:iV1~eiV11-:imV\otitJ 1 ~vi'1m~1'V\Fi1 
m111b~ tJV!Vl1'Uvl1 tJ~tlmru British Pendulum Machine 1Vl b tl~tJrn Vi tJunti'Ubbfl::V!~'I m1tlij~-:i1tJ~1 tJ m1~111'V\Fi1 

LV'ltJA1m111vi'1tJV11'Un1~~'U 1riflvl1tJtitlmru British Pendulum Machine i1Fi 1 b~ :l.J ~'l.J bJ-U'eitJn11 C9lo BPN ~-ru~1-:i~ei-:i , " 
~V\V!1bf1~ti'liiBVlV\'1tltJ~1Vl1'1~lJf1W'1:l.J~blJ'U1tl\;\1:l.J ASTM Emom 'V!~tl BS~C9llv V!~B EN C9lo~~-~ , 

ct. ~b~'Utll1f11~ B'l,bb 'l.Jtlbbf1\;\ m~ei n (Catalog) "UB'I bf1~ B'I~ m~1 m 'l.J m1tJiju~'l1'Ubbfl:: ~tl mru 

1'111'11V\m1:l.Jb~tJV\Vl1'1.JoW'U~1bbtJtJ{;)m-Uei-:i (Continuous Friction Measuring Equipment) 



-Iv-

' ' ... Q.I~ d QI II CV ca. ~ 9 II ca.di SJ II d o Q.I 

~rum,1ui;i bQVl1:::bf'l'rn.:iv ff'rn1.:i'tlv~f'l11ut11.:i'1:::iu,1uy~1V11.:ibb{!:::b'rlt1f'l11t1b'1 ti~'Vl1'Y wm1 crm~ b°!l~:::uuo ~'IJ1 u ~ .:i ~'IJ - ~ 

€1.:!'Wbfl~ (Ultra - High Water Pressuret 
v 7 

(9) . b U'U f11'j'LJ~ Vl\il'j1'\J CJ1\1'1:::'1ll'U'U~TV11\I bb'1::: b ~ll m1ll b~ CJVl'V11'U ~1CJ16n1' 1 eff ,:::uutl1 bb 'j\ll?i''UG1 \I 
'U 

oWbl"l~ (Ultra - High Water Pressure) bb'j\ll?i''Utl1~1-ff'1\1'1Vl1lJiJaCJffJ1 ~,"1ict'o bar Vl~B c:t'o,ooo PSI 1VICJi1eJ\91d1f11'j 
11 I . , \I "I -

1vt'1'UB\ltJ11lJiJvCJffll lvlv ~~'j~el'U1Yi . . < . . 
,.,,,...- , I.I 1 ti I 

iv. bi'.ia5Vltl 1'U~V1\il'j1'\J CJ 1\1Vivt'1 VI a a nm i1 ':::uu VIVl'W bl"l~l°l '1u CJ1\I bb'1:::tl1 b-V11 tJ bnuYi'1'1 bnu bl"l~ 
· ' 'U 

eJ'~1m'.T~ ~'U~1 v11m1lJ'1:::mV1\l:::bbVl\lbb'1:::'1:::mV1~'Ufo_ . 

, rn. '11ll 1'jtl'LJ-tr VI \il'j1'\J CJ 1\1 '1::: '1ll'U 'U ~1'\111\1 bb'1::: b ~ll m1m~ CJ Vl'V11'U 1~~'U~1 'Ubb 'U1nl1\l'UB \ltl11' ti 

1lJiJaCJffJ1 cio 'llll . 

c:t'. 1°11'U\illJf11'jvl1\11'U~1CJ'j:::'\J'U PLC. (Programmable Logic Controller) vt~mYiCJ'Ubvl1 Yii1m11J 
.._, . . •' . ,-

bblJ'UEJ1'1\I '11m,t1tJfo16m,v11\11'U 1 Vf b vtlJ1:::'11Jnu~'U~1~i11°1111Jvt'U1 - ui\I -ua\l\il'j1'\JCJ1\lffilJ b vi1n5'U 1~ / 
\J ~ • I ot • • . • I 

er. m1llb ~1'1\1'1VI 1 'Wn1'jb\il~a'UYi'U'U1Vl'U~Vl\il'j1'\JCJ1\11lJiJaCJn-;i1 c:t'.cr n1mllm/~11ll\I f11'j'LJ~Vl\il'j1'\J 
II . 1 \I , • ' . • J II I/ ' 

CJ1\l 1lJvi'1'11 CJYl'U~1 bb'1::: b\il ~B\IV!lJl CJ\! 'j1\J d~ 1\l 11VI CJ '111J1 'jtJvJ1 f11 'j'LJ ~VI \ild1'U CJ 1\1 \11 nYl'U~1 ~\I bb 'U'U \il B'U n~~ bb'1::: 

bbv'1Y1'11'i (Concrete and Asph_9-lt) - . . 

. b. \il11ll~'UB\1'1\lbrl'Utl1~\11lJiJaCJffJ1 c:t':"too ~' 
"1i. 1°111ll\l'UB.\1'1\lbrl'Utl1'1:::mV11lJiJaCJffJ1 rn,cioo ~1'1' 

' ~ 

Jn,_ 



-l9-

ri rum.Ju~ bOV11::bri~B..:i:5' miK 1..:i"l.l:5' ~ri-a1ut11..:i6'l::6'l:1.J'U'W~ 'J'V11·:ma::b ~ :1.Jri11:1.J b~ ti~'V11'W ~ 1ti15m-a 1"t'h::uu5~J1 bb -a ..:i ~ 'W 
. -

61..:l~bA~ (Ultra - High Water PressureL 
u / 

(9) . b uu ni~'U~ (;)fl~1u t11.:i?1 :::?1:J.Juu~1m.:i bb'1::: b ~:J.J m 1:J.J b~ t1(;)'V11u ~1t115ni~1-V~:::uuJ 1 bb ~.:i~u?I .:i 
\J 

fol'!~ (Ultra - High Water Pressure) bb~\1~'1.JJ1~1-b'~.:i~(;)hJ'l!e:it1n11 l9,b'llct'o bar Vl~e:J Ci'o,ooo PSI L(;)CJlje1m1ni~ 
1 V1'1'UB.:itl11frJe:it1n11 l9l9 ~ml'i~u1Vi · . · ' · .- · 

,,,,......- , ..... . ..... ' 

l9. Lije:i5(;)i11'U~(;)fl~1u t11.:iYiV1'1(;)e:ie:in:1J1 lj~:::uu (;)(;)~ bl'l~fl~1ut11.:i bb'1 :::i11 b-iJ11 u bnuViti'.:i bnu bl'!~ 
, \J 

c)~folJ~ 'iffu~1 v11m1:1J?1::tll(;)'OJ:::bb~\lbb'1:::?1:::m(;)Vi'ufo · 

. m. ?lll.Jl~Cl'U~(;) mlu t11.:i?1:::?1:1J'U'\.J~1'Vl1\I bb'1::: b ~l.Jfl11:1Jb~ CJ(;)'Vll'\.J 1~'iff u~1 'l.Jbb '1..11 n11.:i'Ue:i.:it;l1~ri 
hJ'l!e:it1n11 ~o 'll:IJ . 

O I.I d d I d.:::1 
Ci'. fl1'U~l.Jn1~'V11\11'\.JmCJ~:::uu PLC. (Programmable Logic Controller) Vl~e:Jb'VICJUb'Vll 'Vll.Jfl11:1J 

• ' ' l/ I 1 r I • 

Lbliu~1?1.:i ?11m~riu-ru15mTvi'1.:i1u 1 ~bV1:1J1:::?1:1Jnu~u~1YiljA11:1JV1'1.J1 - m.:i 'Ue:i.:im1um.:iYi1lib vhnu 1~ /_.. 
\J . 

er.- m1:1Jb ~1?1.:J?I(;) 1um~bfl~v'\.J~'U'l.J1(;)'1J~(;)m1ut11.:i1liue:it1n11 Ci'.ct' nLm:1J~~1i1 L:1J.:i m~'1J~(;)m1u 
\J , ' 

t11.:i 1liv11'11t1'iff u~1 bb'1:::bfl~e:J\IV1:1J.1t1-;;i~1-;;i~l'i1.:i 1 L(;)CJ?l~m~rivh ni~'U~(;)fl~1u t11.:i-;;i1n'iff u~1~.:Jbb uu fle:J'\.J n~~ bb'1::: 

Lbe:J?IVfavi' (Concrete and Asph_glt) 

b. m1:J.J'OJ'Ue:i.:iti'.:ibnuJ1~.:i1li'l!e:it1n11 Ci',ct'oo ~m , --
b'll. fl11:1J'OJ'Ue:J\lci'.:Jbnutl1?1:::e:J1(;)1liue:it1n11 m,~oo ~m , ,,,,. ~,.... 

(u1t1'\J~'V1 lbl'l~~'VI~) 

~e:i'1u1t1m~bb'U1.:iV11.:iV1m.:i~~1~!rfo1\i~ C9) 



be.im111u'UuVl1me.im111tl1~ mfltl1~mwi11ioi1Bb~n'v1·HJiJna Ce-bidding) -ifo G).G)G) 

b~°lJ~ e-b 6f!J. · - '-~ .. . ../Jncfi>C:, ~\l-J''U~ ·· · · · -~--~- --~ .. ~· .. n~-~~-- - ··· ·· · 
b~e.J'U 1 "1Jn11b6f'Ue.J bbi:.J'Un11vl1\l1'U 

mtJ 1 un1Vl'U~'j~ tJ~ nm C9lct' 1'LI i!ull'~\11n1''LI'1\l'U1~ 1 'LI~ruru1~fo~1,r'il ~vle:J\l~mil1bbt:-J'Un1'jvi1-:11'U 
u u " 

~'l 11X~11~1-:il'lTJWie:iu bb'1~ bbt:-J'Um'jvi1-:11'U~-:i mh1vi'eN 1~~um1m ~'U'Ue:iu\11n~11~1\lrie:i'LI~-:i\1~'1-:ille:ivi1-:11'U 1~ 
" " 

bbt:-J'U n1'jvi1-:11'U\J ~vi' e:i-:i bb?f (;l-:J'11~u~'U l'l e:J'U bb'1~'1i1\Ib1m~\J ~vi1\11'U bb~ '1~11tJn1'j1'11~ ~ 11J qJ11 iXmrni'1'U 

-a-~ b\J'Ubb'1~ bU'U 1 LJ1~ 1~tJ\11'U~\JVl~~vi'e:i\I bbii'1b?f~\Ju~mrumtJ1'Lin1Vl'U~b1m<LJe:i\l~ruru1 
" u u 

Jn,_ 
······ ···· ········ ····· ··· ··· ···· ·· ··· ···· ·· ·· ···· ····· 


