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เรยีน ผู้อํานวยการสํานักงานเขตสุขภาพที� 3
        ดว้ย สป.สธ.ไดส่้งสําเนาหนังสือคกก.วนิิจฉัย�ญหาการจัดซื �อจัดจ้างฯ 
ดว่นที�สุด ที� กค 0405.2/ว653 ลว. 26 ก.ย. 68 รายละเอียดตาม QR Code  
เพื�อให้หน่วยงานของรฐัมีแนวทางปฏิบัติ ในการจ้างช่วงสําหรบังานก่อสรา้ง
เป็นไปในแนวทางเดยีวกัน คกก.วนิิจฉัยฯ จึงซ้อมความเข้าใจเกี�ยวกับ
แนวทางปฏิบัติ ในการจ้างช่วงสําหรบังานก่อสรา้ง ดงันี� 
 1. ในแนวทางปฏิบัตนีิ�
     งานหลัก หมายถึง งานที�เป็นสาระสําคญั,กิจกรรมหลัก,กิจกรรม
เฉพาะ หรอืงานที�ตอ้งอาศัยความรูเ้ฉพาะ หากไม่ดาํเนินการจะมีผลกระทบ
ตอ่การแล้วเสรจ็ของสัญญา
     งานรอง หมายถึง งานสนับสนุนหรอืงานที�ประกอบกัน เพื�อให้
งานหลักดาํเนินการไดอ้ย่างสมบูรณ์
 2. การจ้างช่วง หมายถึง การที�ผรจ.นํางานหลักบางส่วน ไปให้
ผรจ.ช่วงทอดอีกทอด (ตอ้งไดร้บัการอนุญาตจากรฐั)
 3. กรณีที� ไม่ ใช่การจ้างช่วง หมายถึง การที�ผรจ.นํางานรอง ไปให้
ผรจ.ช่วงทอดอีกทอด (ไม่ตอ้งไดร้บัการอนุญาตจากรฐั)
 4. การพิจารณาลักษณะงานหลักงานรอง ให้พิจารณาตามสิ�งที�ส่ง
มาดว้ย
              -  เพื�อโปรดทราบ 
              -  เห็นควรแจ้ง ก. FO เพื�อทราบ
              -  เห็นควรมอบ งานพัสด ุก.OO ถือปฏิบัต ิและประชาสัมพันธ์หน้า 
เวบ็ไซด ์สนข.3

                                          (นางสาวมารสิา พรหมสาขา ณ สกลคร) 
                                                   นักวชิาการพัสดปุฏิบัตกิาร          

                                               (นางสาวกัญญาณี  พัตตานนท์)  
                                               รองหัวหน้ากลุ่มงานอํานวยการ

Mobile User
                     (นายสุริยะ คูหะรัตน์)
          ผู้อำนวยการสำนักงานเขตสุขภาพที่ 3 
                             14 ตค 68

Mobile User
ชอบ

Mobile User



เอกสารตาม QR Code



,. mtm'Ht11G,.,ruq'l
~il'1tJ1~lf~t)2_al~ U'rTJ1'~~A.~.~Z....__
IIl'Ji\J······.. '~..n..·~!,·.II 1'u~m 0 n.8. b~b~
y ,. al 0 ··l'j''tf&::-ci!J(I. bG 1••••••••••••••••••• _ ••••••

1'JY1.~1•••••"4.~..... . \1 . 5 (JS; .t:: nm ~ -
l"ll\1 ";••• fI •••••

E-mail

!l1:!.!'uqjilmr,'l
,J

{1'U'UYfJ~'J1UVlb nVlJ.J. (9)eRlotft:;:,.."..o.--------
1\~;wm"in~ehtmJn1') j

~~ tl'Uc.l1CJ'U \£)<tbct I 1'() ~·oJ~...,1~fl1'lt'l~~ ~\J.

iBJ.Jf111J.Jb.ul1'1~~c.ntlUIJ,'U1Vll~u~illi1'Um'J~wd·-m:jlVl~U'l1'UnB"~I'l \ l,il'i!~·tg·t7Fc·~56'r··
llt;-'l ~ _i1 ,,, .

'lJ~vln'J~Vl'J·N '1J5U~ 'f.l5nl'JU~ ~Cl'lnBnl'J ere:l1tJ1tJll1'J c.j\jru"1Jlfl1'J er1111'lJm'J-.j''lVl1~ ~11'Jl"1Jn1'J -
'U \J.... \1 \J

1J I V iJ" ~ ~ .,;::" ",-, ~ t.r..:.," IV IJ I d IV

n'J'lL'VlYfJ.JVll'Uf11I:-Jl1fl1'J Vl1Vl'Ul'J~1"IVlm) e.JmVll'J'Vl'1J~"'U LLCl~'V!lVl'U1V1'U1C.J'lI'UB'U'lJtN'i~
., \J .u V .n..

o:aoC:lll SI, ....... q Q.J 11/ i

(l.:J'I16i\lJ.J·WI1CJUqj'd'JltJf11'i\lI'UVlG'1flbLI'l::;\lIU'JB\l'DB'lm'Vl.:Jl'Un1)6i'Jl'l\9l1\l 1
"lU L'.Q. C,JdVl.l Gl> "'_ V. eli ~I

911J.JYf'i::;'iI"1J'Uqjqj\i1mT~~'(ju'lv\~I\lUCl:::f11'iU'J-vm'r'm~mf)"i] ~U'1.\£)ctbo m~l"i1 ~ct 'Uqjqj~11

"~qjqjlvi 'Y111'U'j1"Umrul-.j' m~B.:J:il-rr e:JV1nfl\llun1"iVh&Jrl~ rurull U~ 1.:J'1il'l1,xer~ 'U'Y11Bn'VlBV1Vl~\l hi11~\l'V!&JV1
"\J '" tJ \I

Vl1-mb~LJ1-l~1'U L"J'ULb~m"i~ 1-l'1i1\l~b~'U1_'~1u~1~~uu~ qjl(llvlnVlth!J~ltJ'lJe:J~~]~ btJ'U~ irqjqjlLbAl rr,~~qjqjl

\ U-;j'l-l~'N 1V1mJl~ ui €Hi\nfl_'#i'~nfi11 ~ B~nTVI'UV11~iirllU~ U~lVl~ Um"i~ 1~ 'U<U'i.l~flJ;1~,r'UhhYe:JEln"i l~ BCJfl::;~U. .
'V'i.l-l1~L~'U"IJ'i.l.:J~1'UVi~'\l'1il"lV11J.J~rurul"U~::;fle:JunULI,UUG1rurul~l"lnB6ifl~ -rr'iJ ~ n1"i~,~'1i1~ l'j'j\"1Vl-U\l~ ~. ~ ~
r11Vl'UV111 "er~U~I-l'l::;o1B~ hi LeJl-l1'U~-lVllJ\»Vl~ml~Ul-l~1ULb -v1-l"rurul;1\ U~I\l'1i1~5 n'VlB~Vl11~ l'1'ULl(1)'U . '4'J v

n l~~l\l'lh \l-nu LL\>lLJl\l~l'Uvtl~~u 'iJUrulV1dJ'UVltJ'l~1J~ ln~ 11~1\l11~ 1 f1l"i~e1':h-;j'l\l Ui'iJ'U ru 1V1l~~ 1\l'1il\l\ll'U
'I U \! 'U 'I v

LLv!UI.:J~ 1'U1'l"ln~ 11J U ll.i L1] 'UI,Vll'll V.er~\J~ l-:Jl'flIi1W 'U~lnfll1:wfu N~Vl~e:J"v~'U5~Vl-WIY{ (ll1J.Jirru ruld,,\I , v tJ

LLfl::;e.4{U41~~~ cJ\lf)-l IIIe:J\l{U ~ V11UA11J.J~ Viblfl::;¥''i11&JU~:::lJl,\-11~'U L~e:J'lJ'iJ-le.4i'U41\l'dl-lVl~ 'i.l'Ve:J.:JMlbLVlU~ ~
Vl~ufln~I~'lJe:J\lN~U~l~~l\lJ'UVlnU~::; fll'j" ~bfl~1~11'16i'iJ\lr11Vl'Uv111 "fl"irue1~U~I\l1U~1·~'ll1-l-l1'UbbttiUl\l~1'U

'-l 'U '1 \J

1~CJiJ1m'Urn lJ.J1'U1'j"iA 'v~,j~ erfU~I~~B"l'(h "i:;fi lti'ru1 'IXLbn~J11~ l~L U'U\il'U1uL~'UlmJ~"il~€l tm~ .~ . u

C ) 'lJe:J~1-lb~'U'lJ8\l-l1'U~1~ 1\l'1i1.:J\9I1lJ~qjqJl ~\l'if hjMV1~'Vl5~ 11~1~1 Un1JuBm~ mlqJqjl"

b~ em)lniJ~ ~U'U8.:JllJl1fl''dllJ<UViL~U~-l:ilU'J:;b~'Ul1ruvn 1'Unlil\J'JQ CJ11 f1lJ~'\l bbfl::;f1l"i~1-l'(h~LbviU1~~1U. ~
~\JCJllJf\11&JVllJlmLfl ~ bLmVll~fl1 'S~ ~ l"irulVl~'i.l LI,i.J1VII\lU5lli\e:J t.il~1"i

f)ru::; m'Sl..JmJl-u~5tJtlru'Vnn1 'j-.j'V1~€l~i'I~'~Lbl'l:;n 1 'jUiVl1Wr61 V1mfl~';5 lIi1CJ1~{ulJ'i.luV1m CJ
C:.I 't tU

\JlnAru::;m"i&Jn1i'U1tJU1EJnl'J..J Vi<ff1)~I'I'·h:Jbl,J;1~fll"iU~Vllw'(ClV1mf\f u ~~l'SruILLAlb~'Ull Lvie:J1~VlL.h tJ'lJtl \l~:O~ o:tll . 00

iJLI,'Ul 'V11\lU5 u&11'Unl'J~'\l'1il~~lVlfu~l'U n 'iJ?!~'N LU'U1tJl'Ubbm'Vll'1L~ C.J1 tlU ~ \lU1~CJ~IUI~\9I1&JlJ1v\"il \!J<;;(

l"i"iAVl-d-l (Ql) I,b'Vi Wj"i~ "il"1JUruru&inl':i~V1<ffe:J~V1~V!bbfl::;m'JU~V!l'J~6i V1.f11A~Ui'U'1. l!Jctbo sifu&JA11lJbil1'1
oQ.J V ; ~

b~m tlU hI,'Ul'Vll~Ui1llil1 'Unl"i~1\l~1 ~~IVl~U~l'Urie:JG1~l\l#i'-ld

(9). 1i.JI,L'U1Vll\lu5-u~d ..?

"~lUVl~n" Vl&J1Vf)111.l11 .:Jl'Uv;' l'uu~1'J~"hAfIJ Vl~v~li.Jv;' L{j'Un~m'J&JVI«n

Vl1B1')\1 n 'i'JmQ vn~'1J e:J~~ruflll Vl~e:JbU'U\llU~~u~ enfi' tJml:w~mllJ~l:Wl"irl'1J IN i'11e1~u',;h,~ bUU nI"i l.U'l"!1::;ug~ ~ v

;\l~I'Uil'-l ncil1d-vn flbJ'til bU'Unl ~'il::;ije.J1'l m::;'VluC'ie:Jfll'JLL~l LG'l~~'1Je:J~~l'Ul'lllJ ?lqjqjl

" _'''J1B\l'' V1lJIVf)11~Jl1 ~"J,!,rU61'U'UVl~B,:nuv1u"i:;nButlubvi 1)1'IX\l1'UVl«n~lL\J'U 1u1~
;

vt.il~~J.JUiru L<UUrilLL"i-l1ufll'J~h\J'U'l1'U16iVi<U€l.:J\lIUH~f1 -31UI,UV\bl'l~v\ bUU~Uv ;

\£). ...



- ~ -

~. nT~~\~'!h-l VllJ1CJn,~m)~~~tJ~I-ltht1\tv'~n1J1-l~-.rw ltJ1~er~tJ~l-li"m-1150'vmI'lVlii'l
'U - "

n1)~ ~11l1Li1'Um)11111.111)flVl'i1'ler~U~ 1.'l;;)t; ~ 'il'l1~~U a'U rull11'OJ 1 f\'\,rUl CJ~I'U'IJeN~~
\I " ... ..u

611. fl".i1.1j¢hJ1-df11'i~I-l·!h~ Vll.J1CJn.'lm'i~~~tJ~Tl,jl'll'U'im hfl~ti~u;h:j~'Uvh5m1'ilI'lVlii.:J
" "

fn1'OJt11l1 \,U'Unl1ml.Jl )1flWct'l~~tJ~l.:J hJ~v.:J l~~ueJ'l.HU1 \il'iJ lnVl1..bCJ'll'U'lJv~ ~\i
'U " w 4.J

~ IV V ,'" V.d Q.I

ct. n1 'it"l '<\Jl'irul~ fI'I!1rut.:JI'U'VH1m\'~::;'l1'U1'il.:J'II'il.:J.:Jl'Uf1v(f'i l~ml.JU qJ'1l11CJnl'i.,jl'UVl~ n
L\'~:;.,jl'U'ieJ-~'lJeJ.:J6'!1'IJ1-l1'Unv6'!~1'lvh.:J1h1CJtViYhmr;Jl\illl.J"'l'Ul,n'Uri'il6'!~l~~.:Jr;lvlud

((9))(;Il'Ul.:Jl'UnB6'!~I~'VI1.."l

(~) 6'!l'Ul,n'UnB~~l~~:;Yfl'U
"(611) 6'!l'1Jl~I'U r1B?l11.:J'VI.I-.l\,\,fl:::?l::;"~I'Ui'UYh?\ i!}

(ct)?ll.'!J1~ 1'Uri'il6'!h:j'lJ flU 'i:::'VIl'U

(cr) 6'!1'!Jl~I'U neJa~l~ \,~ v'U'UB.:Jtl'U\l1~.:J\'\'flt;'1l1tJ~.:J

(b) al'1J1-11linm'l~I~~~U~f16'!~1-1 t 1...l'VI::;l.fl
"

(rrJ) ~1'1Jl~I'Un'il~~1.:J'!J(i1flBflU,fl::;Ul).:J-rf1'1!11~'il.:J\hdltJ~.:J'VI::;L~, ,
(~) i:ll'IJ1.:Jl'U nm1~1.:J'!J(i1flB f1\,I,fl~111).:J-rf1'tfl~mthfn CJIuU1:::I,'VI!'!, ,
(~) ~l'!Jl~l'Unv~~l'Enrn'i

((9)0) ~ltJ \,U~ CJtm5'U'U(l1CJ1Yh~lt)1mf'1L ~'U?llCJ1y.)vh1~~'U

'iltJ~:::\'5CJ\1lU'iln!)mlJ~.:J~~.:Jl.J1~lCJ

~.:J\'~tJ'UlJll;YiB1tl'i\1l'Vl'il'U 6\'fl:::U;~J'lh'WLbfYl'l'U 1'U~.:Jtl\1l\,t(l:::\'~lVl~l~~ bM tJl{iB~o Btl[jW ~ B1U

('U1~'tItmr'U~ ~tJ\J II '~
ntJ-1f11'jYf6'!\1lmfl~~~e)1'Ul~rn':if)v~tl1Vn1f'" ~fI~~

~lmfl'!Jl'Uf\~'j" - d n.n. ~~d,
L'VI). 0 ~(9)~mI rrJooo vl'il ctcr~~ - ~

lwml) 0 ~(9)~mI mI(9)~cr - b

luj'l:1ruclBb~f1'Vl'H)i1f)~ saraba n@cgd.go.th

('U1V.fl1L~
\J

~EJ·nJt(;·,mt'Vl·n~~1'51·HU~~

tlQU'i11TOfI Id~'/i1.tJ~ii)m~m"J~"101'HU1Y
;r .. 'gV ~.~r-~~~- .



OJ ~ OJ

u ru 6lj'a1 ~ n 11 ~11JVi 6=t n u6=t ~ ~ 11J 1€J~
OJ

I 2J I

6ij€J~£>l16ij1-!i1tJnel61'a1-!i~1~ ~



~'W(jJeJ'W'Il'WnBah:l'Vll'1~l t'lJLthJ~CJd

01. CJl'Wfll 'J'H1'Vll 'I ~-w'V f11U f1JJ,:]1'Wrl Baf 1 '11,xn nv1 €lCJ(jJ~1l.J~ [lB nu uu 11 LU1~ii fl11JJ?I tlVlf1~ B'I, ~
L'\,'ln~aJJ n'Uaf11Yff1i1'lJ~:t: ~'Vl!'lbb"':t:af11'V'I~'W~~ 111f11~nmlflCJ 1~uri n1'.i~CJl <11bL"'~11'1 ~b'W1b"llVl

"
'Vll'11t>lCl1-5'n~B'I~1'.i1~

h ~1'U~'U lvlbLn

~1'Um'lU1L!.fI~'lJVl\'1'€lli'.imL'Vl'.im\>l'¬ ll{ "J!:1'IJ91I'1f1'H1bf1~U~'U 'l1'U~tltJ1CJali'il'Hl,Jtllf1A
'\ " - 'lI

"v'I~tl~'1n~'lJl1'll.b'U1ritla'h'lli"jn'lJrll'1n "J(i'U'.i'.i"1f1I,bfl~briitl.'1~m~1"v'l1'U-nU~tlntl'U~1'l1

{jl'U~t>lr1'W'Vl1'lI,bf!::::'lI'Unl.JA'U'Vll'l1ibfl~m~m~lAru [<U'U'.it1'lJ~\>ln '.ifl'U'.i'.iVlfl '.imfl~CJ~'W~ , "
'.iCl'U~'lJ'.i:;lf1'Y1~l'1l '.iClm"J"1m11

1/ Y _ I JJ

sn. ·:n'Uriva~1'li'W'.ien~~'U'l'11'1 (Subbase) 'lJ'.i::::fltlur,ihtIfl1'.i'lJl?1Vl m'.i1.n~ tI'lJ~U'.i::::~U f11'.ic.J?lUW1" ,
1~rnlJJ~'U~mJJ1~'UJ bUl::::m'.iU~I'~'1'l libA~eH~m.yi~lAru b'1i'Ll'.iClm'.i'YIfl '.imfl~tJ~'Ll '.iCl'Ut>l'" ,
'lJ'.i::::W'Vl~I'l I '.iflU'.i'.i"1m11

<to \j I'Ll n' eJ?! of I 'Ii'Ul'Ll'Vll 'I (Base course) i'U ill'€l'UflTH1' 8?1 of1'1 A6f 1 CJnui'U '.i tl 'l'V1'U'Vll 'I

1.1.~i1f11'.imUflJJA ruf11'Vl~ b'11:lN1I'lflll bA~ tl'l~ m~H'11'Wiii:1fl'l:'lru::::l~ !:nn'U bl.l'l tll'<ilih ~ m~l.J, ,
l'\.Jn'HU~b'UU'lI'Ur~'U'Vll'l'lliJl'li~I,Fl'l.:l b'1iU LA~'€I'lhcri1'W 'HI'UWl'lJ'.i::::bf1'Y1~l'l I bfl~€IwiuCJ1'1

l,I.BaYlav) bfl~ €J'l'1J(i]Yll'llbfl~e.J?I:!jr:iTvn'lb~:lJ,

r.t. ,rl'Un'u?lfl'li'U~1'Vll'l (Surface) 'lJn61i1lD 'lJ"J~1.f1'Vl"v'len AB ~1'Vll'1bLeHH~fllif fH.l'Uf1~()l

bbfl::;~1'Vll~l'luUn~()l

~1'Y1'1~Lb8avhwlf'l8'Wn~()l il~'U\fmUnm1~1'1vr'ld ~lrnl:lJ61~ml'lt.b~'U'Vll'1 fI1<11m"11¥1'.i:lJ'1Fl'Vl

U'W~TVn"1 lhtB~~avirrilun~(jJ UV1BI'l1V181ibfl~B~~fl';i l~\ui h'ltlJa:lJtlB~Yl~olflf)un~\il
'U

bfl~myJ'WCJ1CJlb8i?f~~V) bA~8'l~f;J1'Y11'1bbeJ~YlaV)fl'¬ llUf1~()l"Jmfl~8~'U ':iClUV!'lJ'.i~bf1'Vlvil"11
v _. . ,

"Jf:)U'.i'S'Vln"Jf:lu':i'.i'Vlm,h bfl~mml~tJ'Wol bfl~8,mJla:lJ bfl~u'lYlI'lr)B'Un~Vl., - - 'i

~_ <1¢1 ,d ~' ,$.1- 'Qoi ~ :~ ,J; ""'_ ..::::f c;;. Q,

tlJl'Vll'l f'leJ'Wfl'S\il l.J'lJ 'WIIIeJ'WflU?!'.i 1'1V!'I U LI'l"HJll"1l 'U'.iB':)':iU I"1BUf1'.i (;l 11"1 b'!-If!nba 'Sll
"lb.f1::; Dowel bar ~I'l~ 'II,I.uU'Vla eJ LVll"1eJ'Un~Vl LtVl',')N 1 "v'ItJ1 'LiJ.JI"1u'Un~ \il (f\VI'.i tl CJ Il1tl

lvH.J1iI.A~eWrf1'.i 1vl\,bfl h:le.Ji.'1:lJAeJ'Un~Vl "JClt-l?llJbb~::::'1JUi;1'1l"1fJUf11\ilLfl~€J.:je.J~lJl"1u'Uf)~Vl
! ! ! • 1

LA~ eJ'ltl N 1'Vll~AtJUfl5 \il LA~€l'l«'W61:::: L'Viv'W?'leJUf1~ill bA~ eW~i'Iilf1B'Wf)11'l LA~fNf!:lJ
"

~ ~tll.JB.tJfl'SrulLfI ~vr1L~1:i

h ·nuB'lJmru'lJj:mB'U'YI1"1 ll'ibl.rl ':)l'U~~vf'lthU~'.il~':i "J11n'UVlfl vl8"J:)Ulm!1 bA~'B'IilB,
Lfl~eN~mm-tr l$lun '.imm'U LbUU"v'laeJA[]'Uf1~Wl'.ifl~i?flJbl,a:::'IJ'Ur;i':)l"1tl'lm~\il 1.1"1~"[l'lc.J"'lJfltJ'Wn~V1

------------------~------------------------------------------------------------------ -- -



n'i)m~lJ~~ n (,ntJ~~ n) vii]~1;'l~eJY'll1lJ~lb ~'i)'1JB~~ltJ~~eJ?!'l(J~ltJ1n'lV11 Wl1tJneJ?!~l~'Yll~ 1~uri

~'ltJ~'l~ "1 ~~u?!~~1tJm~'l~

" "
G),CS::: ~ltJ~B-B'tJV11'lb~hj

lbl;'l~nB?!~'l~1~lJ

(bU"t'll~1'6'1~)

- ~'ltJ1'?l~18tJ~Br:lJ'i)Jl'i)~ Lbl;'l~~BCJ~aY'lBtJf11\?l,
Joint bbl;'l:;~Uf)';jru'IJ'H;ml'U~'U1 (Joint

sealer, Joint primer, Joint filler, Finger

expansion joint)
"- 1?!V1f1lJAtJ"1'l~ 1~WH;)~L~e)f) 1?!mB,rw'UV11~, , ,

v

1'?l~yj'UV1'l~

- 1?lr,viem(l~BUf)';jru'l1'UJ:::;U'U~~Jl ';i~'U'U
, v ~ I

'i"t'Ulcnh viti HDPE v1eJmllJ/vim~~mJI

,
G),~ 'l1'U~\»'H1LA~tI~~m

~lW~)'U'lI'U

~f1~ru~WY11:;~'W 1

!

i
I

'lltJ~~b~lJ V1lJ(i)?I~.;{'El'Wll.?!~B'lJm(1,h~'U'U. .
AfJ'Wn~vre)\»bb';i~(post tension system)

- ~ltJnlbbf'i'-1n'W~lJ/'ll'U SLopeprotection

- 'lllJr:llV11,mB?!W(l~fltl'Un~(1) 1?!V1lJl(lJ'llJ,
bm~bl.€J?!W~~~blJ'U~



···1' i'

0 ., .J ~1"1l1~1'U.,. '" ..~n~tJ'Vl • _'_St .:t.1'U".1~n .:t1'U~iN
OeJa"i1~ ...

- 'll'UthtJ ,:mmni'hCJ Overhead \lltJ, " .,.'" "... '"Lmv,nnnCJ'il':il\1'i'U'UYl'U'Yll'l \ll'U'Yll~\ilbG1'U

'"\llt!V!l.j~~:::'YlvtJbb"'\l
v ~

- ~lt!"ll\lYiv~\li.h b~fl::;/V!~v "llml\lYiV'j'~'\.J1ml1... d dd ...
'jl:Wf:lHl'U'Yl\1l~€I'Uv'U 1'Yl~mJl'1Jv"l

-nu Horizontal Directional Drilling

1\1lCJHYiv HOPE

I
- "ll'U~l.IYivf1€1llfl~\i1b?!~:WbV!~n/'YimV!an 1Jl~'U

111lCJ15Pipe Jacking LL~::;-l1'Utl'j::;fl8'U
" tf '4V ~ V

I "r'l1B:W11l1CJ'U!)I1l'U'UV'j''U

I
- "ll'U~I1l~l~~b Ul.l?!11:::6i'1#ftll~'U 1~€I\l'1JB

"""" <V

I v'Y:W\i1m:W~qjtlll



~'W\l1tJ'W~11..1f1EJ6'1~I~r;,~'Yn\J~'J1tl~tJurl~d
(9). ~IW,\l15CJu~uvfn8a-r1'l (Site preparation)lv1IMl 'l1i.l,h~l" 'J1'l~~U'J 1-tifla8'lal~1'OJ I,l,flt:'lIUiFtU

libA~e)'l~m L'tiU ~t1"il\il~fl ~mLmm\l1eJ{ ~mn~CJiFtu ~O'U\iltJ~:::l.fl'Yl~I-:J ~O'U~1V1f1,. ,
le>. -:JIUrit:l?!¥I'llA';i'l~'f~'I'l Substructure

'llUi)lU~lnlv1~l,ri 'llUtJ-r'UtJ~~Arufl1·~'liFtu 'lIUr\'ll,b't'l'lITU~U 'jl'Ubalb~lJ tb61::;'lIU
~: , ,.

'Yl\il"€J'U~I..'l , bA~eJ~~mvf1.rr'lIU l~lbn bfl~[l;Jf1?Hail,<til.l"il'i1\iliu"t:bVi8'U ~(I"il\il~n,
';iG'Ui':iYlfl ~flUVlth::;bfl'VI~l..'l I ~u~Uli1ami,'\lb~U

'lluVleJl.!a 1,i:l1 l\iltJiJ'l.lU~Vl~~~lcJUl,l,flt:LbUU~flfJ 1-tl'lA~8..'l~n'5 I,'tii.l ~mA~U tf~¥l'ULVlafl

u 'U'U~fl8fleJU f1~1'l rn ~m.Jblfl::;'Uu~'lflvUn~1'l LA~v~m1J.JAvUn1\f1 bA~emruat:1, Vitl'U

AtlUf151'l

'lIUAlu1'u¥lua::;Y'l1u 1ibfl~a'l~m L'tiu 'itHA';iU tf'l{lu6Vl~n bL'UU~~8A8'Un~\I1
, .q el 4al d~.d q

'HIt:l;1Ulbfl::;'UUG'I'lflfJ'Wml'l bmEJ'l~m..JAfJUml'l bfl1eJ'l?lua:::b'VltlUflEJUn?\I1

en. 'llunfJail'llfl'i'la~l'l Superstructure

'll'ULbe-J'W'itJ'llfl'j'la~i'la::;YnU Hbfl~8..'l~m1un'1)~?l~'l b<dU'imfl)'W

'l1'Wfll'W"illl..'l (Cap beam/Cross beam/Main ~irder) f'U girder libfl~eJ'l~m b'ti'W

flEJUn~(?l

;Jl'Ufnil'lJBCJ (girder)l~bbri fll'WfifJUn~l'lba~l.lbVla n flluflB'Wn~l'ltJ\i)Lb':i'l Vl~Blfl':i'l?lil..'lb"1a n

l-tibfl~a'l.Jn? b'llU )mfi':iU )tl'lJ))"ln

-:Jluvr'Uat:Wlubb61~r:JTVn'l l~bbn ~'WflfJ'Wn~\I1bG'l~UI,Vla f1 ~~fJvr'Wm\iltn., HI,A~B~~m

L'tiu 'H1LA~'W'j{)'UiTYlfl tf'l.il'W bb'U'UVli'itlAtJ'Un~1'l h-.lt{?l:UflBUn~\il )!:\(:.lI'lULb(;l:::'lJ'W?l-:J,
f'ia'Wf1~\I1 l.A~B'lc.JG'lUfleJ'Uf1~\ilbfl~eJ'itJ'Yll"flEJUn~\I1 bA~B-.lit'W5~bViB'Wfltl'Uf1~(11h~~?I:U

"
I,I,B?!i'l(;lvlAB'Uf1~V1 bA~B'itJ ~1V1'mlBG'lYl (;llil'fltl'Wf1~Vl'w¥I'WtJ'Nbttl6'1i'l(;l1il' 'JO'lJ)':iV1f1t11" ,
l.fl~B'lf1l'WW'U1iI' ~A~'Em1Jl61u I,A~m~?lflaUn~V1

~1'W Railway bridge 1,;]1.1. n' Al'Wl,Vl~f1 Steetgirder, Deck f5irder~1'W Deck truss,

Through truss 1i1.A~B-.l~f1'j I,~'W'if1bA':i'WI,A~£J'l~V1LY1~nI.fI~a'll~tllJhIYh

,n'W'j£JCJ~B~'Wa~'\'\n'W 1.u't,fI~tN~m1.'ll'Wl,A~a·.,~t?IAB'Wf1~(?llfl~€l,,8\il1.lU'Y'l'~'EluvtJmru,
I.b1.l:::Vt·Wo\11t:bfl~€l;JI.~tl:U1vJyh
'l1'WV11'il,l1i

'il'W'5TJ?I:::vn'W



n~nTjlJ'M~n (~ltJ'M~n) ~ii~(;j~Bfl11lJg11L ~~'VB'HltJ'M~mntJ~ltJ1n~~ 1tl~ltJri8~~14?1~Y'il'U 1~\Lri

'l1'W~1~ 1~'ltL6'1~'l1tJVll~1'l

", -_- ,_. -_-'-'.-" "t- .:Ii
\i{1"!J1~1\'!nf)\i{"jl~

:v IV ~ CV d <l).Jt "1 I

- 1~~f1lJA'W'Vl1~ 1?1~Rftb~Dn 1G1l1liD.:JYJ'U l¬ >>.<t'llU~Vl~'Yn.:J.,
'Vl1~ l(1ftYiuvn~

-111~Y1Hbb[;1~eJLJfl"jtll'l1'U~~'U'U~'lt11 hb 'lltJRlbb"j'l~ltl. ,
i:;U'U·i:::lJ1CJt11 Y1B HDPE vieJflalJ/Y1B 1A<J411~1'l~1,~:1~U1

~.oQ. d r::
- 'l1'Wl'MG'WLG1'ilJAB'Llmllllll::;l,ln1\l\'Vl~n

'l1'Lll,'M~mLJY'i))ru

- ,.:nU1?l~)€Jt.J~U~1-;.]'Hili bba:1i€JtJvl1J,
A€I'Lln~1llJoint lm::;QLlmruLJ'J::;neJu~tJ 1
(Joint sealer, Joint primer, Joint filter,
Finger expansion joint)

- \l1'Lll(1\}i 1J18 bR~m'vimt.J<J11<Ji'U'U~'Ll,
~~ V II

'VIl'l 'll'W(1lllb?lU 'MlJ~~:::'YIe:J'l.Jbb?l'l•
~Lln';inh::;'U1JAeJtJn~Illei'I1Il,b'J'l (post

tension system)

- 'lltll(1Vl\)lu"jD'l1m~~~1\l Structural,..
bearing (Bearing pad, Pot bearing,

Bridge bearing)

- .:J1Ul~l1lvt~n~'W1 -t1vi'B\l'll€l8~1Ji)i

IIIllJaqjlln

- 'llUnlbl,Y'i~nu~'W/\llU Slope

protection

., .,
l¬ >>.<i\l1'W~1J-rrU'V11~l~mba::;

ri€l?l~l\lh'lli (b!lVn::;1~Vl),

h~ 'l1'W~VlVllU'l~eJ\l~m

g11Vlf'lJ'l1'U~fn.:iru::;b!lln::;

€iu 1



. .... '.,J.
al'!lI-l1'lJfiB~~I~

...
~1~1'U'YI .~I'U'\.·mn ~1'U'a"E-l

• 0-
lD -l1'UnB~'aI~~:::WTU

-~l'Ual'Y1l~UB~~ft~~B'Un~~

1~Vll.ml'nl.J Lm~LLB~-W"I'i~Ll.J'Uvl

- ,'jl'Uhh'illLl~'nl'h~

- >l1'UtJ18 >ll'Ui.?I1'U·ltJOverhead... """>ll'ULm g>l"0Ul UIiJ'Jl'iJ5'U'U'tI'U'YI1~
q;Q! " ">l1'U'\I11~Vlb?ltl~1'U"0lJ~?l::;'\I1umLa'l

'" ....
- .;Jl'U5::;'U'UAErumVlBlillb 'J-.1

(Post tension system)
"- ..:Jl'U11-.1vlm-1'l111lL"::;/"0~B ~IUll.;Jvl€l

v ••
o ~ .c4 ~

5:::UltJUI 'j1Ufl..:J'lIU'\I1~f:i€l'U€I'U '1 '\11
d ..,

bflm'l.JB~

- ,nu Horizontal Directional Drilling

1~81ivi8HDPE
- ~1'U~Uvl€lAB'Un~I'lLa~Ub"0~n/,}1m"0~fl1v1

~u 1~8i5Pipe Jacking bL!.'l::;'lI'U

't.h::;f1tJU~'j1'i.l:J~hCJ'tJB~'U UB{'U

- -.11tl~\il~I-.1~b~'lRn5::;il~qJ~U·'1 ~eWl.J€I

8'Ulr~vnl.l~runJ1v"



a ., ...

6'llV1'U'VI Q1 .,
t IF Q.J Q,

liWI.J1.:j.TUn~a'i1~'VI1{jLL6'I:::a:::WTU"l1'U'WU1~

,:j t V ~~ 4 ~ ~ I) I II' OQ,.Jd

'IJ'UVlB'U~1'UnB?I)1~r-n-lL6a~~~"I~1'U"llU'W6FltJ F18 '1JU\91B'U~1'Un8?!'il-l?l1'IJ1\l1'Un€l?l'i1\lYll"a'Wl'UYi G)

bU,~.rr'UVlB'U-l1'Urim'~1"~1'IJ1-!l1'Urim~~1\l?!~Wl'U~1~U~ 1el bVltJih Yil.llF1'i\l?!~l\lYhl'1~'lJeN?I:::'Wl'U 1l'ltJ",h 1U
~'UYl8'iJ,nudJuvl,:Ji1

ffi. \ll'UbVl~mJ~'l.J~riB?I~l" (Site preparation) bvlbbn
-ll'UGhn'OJ 11~b6'Ul1im18\l;;h~1'J

~1'U~'U lvlbbri

i. ~1'Ut:ll\l"hLU1:::'lJVl~H) 1-6'JmbYl'mLv18{ 'H1'lJVll'1n 'imna'tJ~'U ,:Jl'U~mhtJ, ,
?!151'Jru ulnflV!~m~' ,:JnVl'lJl1,:J1,1,'U1n',¬ li;'ffl\l 1'll'itl'lJ V1vln 'J"U'S'iYln

'U "I'
d. ,V (I !IV ;¥ _J

ll.61:::~fI'i8\l'lm?!lmml'U"H)nB'U~1,:J 1
ii. ,:Jl'Uvl'llrlu'Ym LI61:::\ll'WfljJA'U'Vll\lHLfl~B~,)n"H~lrlflJl'li'U 'ifl'llWlvln 'iflU';i'iVjfi

'iflbfl~tJ~U 'iflUWlU'j't:bfl'Vl1'11,:J1 'ifl'U'i'j'VjfiJl

19. ,n'Unm~~l,:Jli1';i\la~l'l Substructure

'l1'U~1'iJ';ilfi 1~\bn
v ~ v

L ,:Jl'Ufi'Baf1\l"(j0J'U'j'fl'l"l~ U'Vll,:J (Subbase) u61:::v7 'iJYll'l (Basecourse)

u':i:::n 8U 1'l1t1fn';i'Ul?!Wl f1l'HO~ tJ'Ui'm:::vlu fl1';i~~lnl11"'mlll;ff'U~ml.ll:::?!:W'Ii ,

b~61:::m'J1.J'Il5V11ibi1~fl'l,)m~"lA"~ b'li'U1flUl'iVjO "Hlbf1~CJ~'U'l1:'l'U'Il'Ul:::Ul'Vl1'11-!l1
';iflm'iVjnJl lfJ~B~ll"CJ'~'iJ "Hl1.JI'1'U'i:::bnYl~l-!11bA~B-!l~~'UtJ1\lbbB?!Ylfivl

iL ,:Jl'U'Ui'UU1'li''iru.fl1Vj~'U \ll'WrilblW\ln'U~'iJ ,:Jl'iJb6'flb<Ull bbtl~~l'WYlV1?!€J'Uvh'l '1• , I

1-tlbfl~B\l,)m b"J'WbF1~8\lf1Vl6?!lb~:W'1.J,j'lli'U?!:::bVJB'U'Sfl'1JVl®f1snussnn "it1'\J1i1, ,
" , ..

'tJJ~bJlYl~1'11u'U~'W\918m5W1J1l

~l'UVlBliB b?!11\i1t.J:n-:jl'U~V1~,:J~lcJ'WI,~~:::LL'\J'U'Vl~BH\f1~H'l,)m b'll'U "imfl"i'iJ ,r~~I'Ub"'~fl
, . ,

btUUVI~BA8'UfI~(I'l Jfl~"Mb(l:::;tI'Ut1\lf1€J'iJfl~(I'llA~eN~I(i:Wfl€JUfl1\l'lbfl~B,:J~'tJ~~LVJB'WfI€J'Wf1~\l'l

,:Jl'Wfll'Wfu1~'U5:::vn'iJ 1'llbA~El\l~fI'i b'll'U 'HlbfIJ'W ,r'l~l'iJl'Vl~f1 bb'UU'Vlfl'tlF1€l'Un~\l'l';jfl~?!~

blfl:;«Jti~~A8'Wfl~1'I bfl~B~~m.jfltJ'Ufl1(1'l ~:WAB'Utl~(I'l LA~tJ,:J~'W5~bVJB'UA8'iJfl1V1

01. -:jl'iJriB?!~1\l1f1';i~?!h:J Superstructure

-!l1'Wbbe-l'WJf)'l1AJ,:J?!~1\l?!~VI1'UH~fl~B\l') fl"i1'Wrn'i~\il~~~ b'li'U 'iflbfI'J'U

'll'Wfll'U«Jll-:j (Cap beam/Cross beam/Main girder) -ru girder 1-tll.fI~B'l,)nJ b~ti

A8'Un~V1

~l'Wfll'U"IleJEJ (girder) l~l,bri fll'WflB'Un1I'lb~~1JLV!~f1 fllufl8'Un~1'l5V11.1.1\l l'llti I-girder,

Box girder, Segment V!~B1F1J~5-rl\lb'Vl~f11ibi'l~f)~~nJ b'ii'U 'imfl"i'U Launching

gantry 'Hl'U'S';j"1n

,n'Ulf11\l~fl"l~''U5:::;1''11till.UU Balanced cantilever 1-irbi'l~'fl,:J'<i1tn 1vi'u,n' Form
travelers/Scaffolding system



~ 1 't.n'f 'Ur-lt vn 'Ubba ~ t:h '111 ~ 1~bH1 yf 'UAD 'Un~Ii1ba hn V!~ n i'U AD'll n ~ [11 e)~ u 'j~

V!1e),YfmnVlCJ1~ H\fl~'D\l-rfl1 b'li'U "HHfl)'U 'H)1j11'¥1f1 tT'l-rl'U Lb1j1jV!"DA!J't.m~P1,
h'l[:..Jr-llJAe.J'Un~\1l 'Hlt:.J(jlJb['flt'"1J'U~ 'lA€J'Ufi ~1i1 bA~ €J\lt:.J?lW'l€J'Un~ \1l bA~ D\ltJ fl€J'Un~(fI

"
bA~€J\li'U61t' biie.J'UA'tJ'Un~Ii1 1':i'leJ?llJbb€Jf1~fl~flEl'Wn~(;l bA~t)\ltJ~T\ll1.:j ll€J(1~fl~ A8'Wn~ Ii1

"
<,il:1Y1'Ucn'lbb€J?lY1fl~'lOm':iYlnJI bFl~!J'lmlVlCJ'Uvi Lfl~em thmJ bA~B\lv1VlAD'Un~\1l,
'l1'U Railway bridge l~bbn' f11'UbV!~n Steel ~irder, Deck girder (jl'U Deck truss,

Through truss Hbf1~EJ'l':ilm b'1l'U'Hll.fl'j'U bA~8\lv1VlbV!~n bfl~a'lb;vlJ1Yh~1

-n'tJ'mCJiJeJ-#'U61t'V'll'U Hllfl~8\l':iln 1'1l'U IA~B\lv1VlAB'Wn~1i1 bA~fJ'l8Vlflm1{mJtltJrmu,
bb~t'oXlb\11i:: bA~eJ\lb~eJlJhl';'h

'l1'U<,il1?lt'yn'U

<:to \l1'U8tJmruU';lt'n81J'y11,' 11'i'~bn' \l11JMVli\lih8\111\1'l ':llln''Uli1fl 'ViEl'jt1J1CJ'U~1 bA~itl\liieJ,
bA~B\l~mm.u 1~\bn ';lmm'U bb'tJ1Jv!~8f1D'Un11i1 'jOe.H'llJbbfl::;'V'U~'lfl€J'Un~\1l bfl~€J\lr.Jr-lJJfl€J'Un~V1

fl \1 fl'j';llJ'H ~ n (\lI'WV!~ n) yi iJt.J fll'l vAl1JJ~1 b~ \1'lJ tJ\l\ll'UV! ~ €l ?lll1'll'U ifI~1i11'U'lI'U f18?1 fl\lYl1'l

bbflt'I;'!t''Wl'Ui'Ufi bfl1S"1';;bbrl\lI'Uoh:j 1vl'l bb61VI '11'U~n'J1~

- \l1'Ul?l\1l'j8CJwiB~I'i1';jl\1'j Lbo:::':ivCJviBAB'Un~1i1,
Joint b\'flt~4.JmrutJ';jt'ntJ1J~'U1 (Joint sealer,

Joint primer, Joint filler, Finger expansion joint)

.. ~
m.CS: ~1'U~€J-U'UYll'lbiii:J.j

lbl1:;rim'l~I'l1 V!l.J

(l,QY<ni::l?1lil)

6i1"1J1.:J1U

~ -+ _J ~ .. ~ _

I tTl ~1\JrieJ5~I.:jYll.:JLI.~:;6i:;'Wl'Ui'UYhfl''el

"- 10lilflJJA'Uvm 161IilAV!b~Bn 1~'W1JeJ'l'i\1u'Vn~
~ v '\ tt

l(1\>1Y1UYll~

m.b \ll'UrilbL';j~_'I'U

lm\l61~I,mo:;~u 1

- 'l1'U10~]1'U1tJ~ lA5'l0~1~ Structural bearing tTI.~ 'l1'U':ilIilV!lbf15'EN':ilm

(Bearin~pad, Pot bearing, Brid~e bearin~) ;:\'1V!11J~1'U

G'1fl'tJru::: bm'll~ B'U '1
L_ _J ~ -_~I_U__l_~~~L1~__~_lb_b~_~_~_1_1_~ . L- ___



rr€Jt.Jn~(l15V1l\'~~ (post tension system)

- "llt.J~lYll"l\.bB~Yl~~I'Wl'Un~\i1 1;'lV1mmljJ Llm~,
bLeJi:l¥l(;1~<iilll'U~

, v

<l1t.JlA~ €l~Y1111CJ-;;] <n'il'ftJ'U~'UYl1~ ~1'UYlI~ ~ l~'U

~1t.JY1:lJ~",~Vi€)t.JLli:1\l

I
~ w

- ·.:nt.Jll·:lVi€lci,~'l11 ll[;l~/'\."~eJ \l1t.Jll\lvim~u18'l11

- ~ltl Horizontal Directional DrilUng1~tJHi'
'Vi€)HDPE

- ~l'U~tlv1€lfl€)'Un~(9lli:l~jJlY1~n/YimY1?n1;{~'U
1~CJ15Pipe Jacking IlC1~~I'U'tJ"j:me:)'iJ I
'i'l~rJjJv1'mUB~tl Uer¥u I

viJ' d~ QV~ 11 Q..)Q,

- \llm~'ill\lYlt th,j"l"j~?!lA'1JBt.J '1 \1\€)~'(JeJB~lI(9l

\i111l~'1J'1Jl



.
~l~tJVi CI:

~l~l~lUn~~~l~~~~~~~lU

.ffUV181.N1Utl~61{1~~(lU".i~mul.h~m)'u1u~"mnu en n~lJ1 "vlqJ lv1bbtl ·:nU\lflm".iJl If'1tJ nn ~~,
11 Q.J ~ e ~ I ~ Q,J':

~lutJV~nU'U1 'Vll\."lJBU r..hCl ".iB.:J'Wl, l.bfl~.:J1UBlf11'.iU'.i::;nBtJ66fl~mtJfllJ ~~'W,
Gl • .:Jl'UI.V1~CJlJ-vr'U~Ll.fl::;u-ruJliiU'i::;b'Vlf'11v1l.l.ri n1'.ivi1.:Jl'UGhn'l 11'l1,l.'Wl .,'Jl'W"lJVl(lBfl bfl~cj'h~'u~

lbfl::;U-rU.ytU~tlBG'lfl.,'J 1il.fl~B.,'J~m b'li'U fl~B.:J"hn'il ".i~'V~ifl 'H)b~m~bIiH)f ·Hll.f1~CJ~U,

"" ,
h .,'Jl'U'1JI'Iflmml·rul/fl'fl B.,'J".i~mm.1'l lv1lbfl -'l1'W"UV1AGle}'l\il1lJ 1.1, 'InVi nl"vl'UVl .,'Jl'WV1U1,~~i.,'Jflfl €J.,'J, ,

.,'Jl'W(llJ\'L'WJ.;rl.,'JfI'flB.,'Jb~mJB.,'Jn\.Jrn'jYr.,'J'VlmtJHbfl~B.,'J.rm b'ti'W".i~'UVlvifl ".iml.'Vl".iflbV1B{".imn~CJ~lJ.v

".i~'UI'IU".i::;b.fl'Vlv11.,'J'l '.it:l'U'i".i'Vln 'Hl'U'Ji''Vlm11

sn. .,nlJtl B?!{l'lU1Al".iU'J::; f1BU lJi bbrl \ll'U~lU '.ilflU".i::;V1Jl"vl~t)'vi8?!' .:tJl \lllJtlBI1~l.,'Jflv'U fl~V1
'" "

bl1~lJb"vl~n b'lilJ '1lB.,'J"l::;'U1tJJl &iVl~.,'Jvim"vl~n Box culvert ~1'U~Iil~.,'JU'J::;V1Jl1<bbfl~B.,'J~n".i
"

b-Iiu 'HHA ".i'U 11'.,'J f llJ b"vj~ n 1.1. U 'UVI ri~fl1J'U n~(i1 ".it!f.H'1lJua ::;~'U ({.,'JfI£ilJ f1~ (;l ~ lJ fl1J'U f1~V1

bA~v.,'J~W;'l~ bVl €l'UfIB'Uf1~1'l

C{. ·;l1'UUD'l n'UV1~\luaei ~B'U~'U/b ;1J'Ufl €J'Un~\il 1 vi'uri .,'Jl'Ut!lJ~lJ?l~l.,'JAlJA'U"vl~m ~B'U 'll'Uue:hml'l
'\J

~lJ I,~ Cl.,'J/bbf.i'UAnu n~vi/Geotextile .:Jl'U ~ Iill.,'J ".i::;UU "J~Ul utIl bl.fl::;fl'U ~.,'J 1 '1!bA~' B.:J'l~fl ".i

l.·d'U ".it!~\9ivif1 "JtlU"J"l'Vlfl "JnU~U"J::;bJl'VlFh'l 'l bA~fl\ll".iCJi1lJ 'HlbA'i'U ~'U~'UmJf1l.G'11b~lJ, ,
(moil.~€l1.JAfl'Wn~ (i1) bA~€l.,'Jfllilb(il b~lJ<i.!'ul'l~'UI1::;bVlB'U

~. .:Jlm::;UiJ".i:l)'U'ltJJll,\'(l::;,n'U'Vll'l (t11lJ) lv1bbrl \l11..J11-li~ m~'1J1t.JJI .,'Jl'UrleJ(j-rl'l'il'l1:;Ul CJJl

\l1'Ufl1'Vll'l (t11lJ) 1i~fl~eJ.J~tl;i t'1llJ l~'UIi1(l]fl 'H1U".il'Vlfl ':Jmfl~c}~1.J 'lmJI'lU'i::;bJl'Vl(iill'l 'l, ,
) tlU".i'j'Vl nJl h\l r-l?l).JAB'Ufl~Y1 ".i()(',.jl1ml,fI~'lJ1..J?1-lA u'Un~ Vl tfl~B'lf.j(jlJ A€l'Ufl1 V1 lA~ eJ'lU ~1

• 'IJ

Vll 'lAB'U n~I'l bA~ tl'l~ 'U11::;bV1e.J'UAB'Un~Vl b-lI,I?llJ bbeJ?lofJfI \'l AC)'Uf1~V1 bA~ B'ltl~ Tm.:J LLBr1Wfl \'l
'OJ

A1)'Un~Vl ':Jmi1..JtJl'll,b€lr1-W;;'l1'1bfl~eJ.,'J(l]I'lA€J'Un11i1(i1~llJ)

n"i.ln"J'ilJVi~ f1 (..jl'Ui4~ n) ~lJe-Jfjl'lflfnllJ6{lb ~'l'Ufl.:J.,'Jl'U"vl'1mnCJ'll'Ul nfJ'i'lt'W~llJrieJl1{l'l'(jG'lU"J~YI'llJ

lv1bbn'llUv11-l '1 A\lbU'I~..'l1um'jI'l

c::e: 4 ~ ~ Q..I

- 'll'UbVlflflbl1".ilJA€J'Un".i\i1 (l)~l,bm'lb"vlfjn c{.fJ1 'll'UUl'lul'l

\llUb "vl~ln:u'V~THlJ ., ..,
- \lTi.t1111il'HlCJ~B Lb(l::;'iBtJ~tlAtl'Un~1i1 Joint CS:.C<: ~11..J~8-rrUV11~L~h.J,

bbfl~~\.Jn';if:1.h.h::;flE.l'U~U'l (Joint sealer, bt'fl::;ri-en'1h,11"vl:U

Joint primer, Joint filler, Finger (bi:lYn~ll1"l)

expansion Joint)

GlO



.a1'UVI~n

-l~iIlvlmb~~BlJn1~1_:Jl'Ul~UU~-lJl ~~UU, .
v ,

'j~U1tJ'l11vlB HDPE vle:Jn(l:lJ/vlmVl~CJlJ!

((.'oJ _:Jl'UFh~bl,'j>ll'U

lA";i"J~~l_:Jtl.fld)'U~

- _:Jl'Uh~Yllbl.~~,r:h"J
~----~------------+-------------------------------~-----------------

- ,n'U'lhtJ n'UI.(llthtJ Overhead

.d d tJ

'VlbflCJ1'tJB,1~-----4------------~~------------------------------.-+------------------
- _:Jl'UHorizontal Directional Drilling

1?lCJ1.uvlBHOPE

- ~l'U Overhead traveling crane~-----4--'------------'--------------------~-----------4-------------------

I

I.. - ~l'Ul?ll',Jbbt:j'wl'Ul~fl'(j'UPolyethylene

Fender'-- __J. '-- • ~ . _'_ ._. _j

- _:J1Ul~VlflB'Ufl~V1BVlbl.l_:J;;i'lb~\J'5U(~'U Al'U. ~
n~l:;U1tJJl)

bearing (8earing pad, Pot bearing,

Bridge bearing)
v ~ ~.::':IiJ ~ca. V

- ~1'U1?l?lVlflfleJ'U'1 'VlVltJ'l«J€JBtllJl'1(i)1:U?l11lfyl

- ,'jl'Ufh~Yj~n'U~'U!.:jl'USLope protection

",'j1'UbA~B..'JVI:l.l1tJ;;]')1'1suU'~U'Vll_:J
~lUVll~~t#f'U ~lu'\.~6tflfi1mlJV1'j

_:Jl'Uvi6tm'lW)1'11-1~l'UVl6tml1'Vll,'j ~lUVllJ~•

"
- \l1U11,'jvlB~>l'l.hbbG1~/VI~D_:Jl'U11_:JvlD

- ,:nUA'UvleJAeJ'Un~l'1b~~:ubVl~hVvlm'l,~~nl~~il
hW15 Pipe Jacking lbfl:;·nuu'j~:;n8U



- nuUeJ~n'WJln~b'ljl:;bb~:;8'W-rn~5~~:J.j"1l1~,
mieJ~mvwl1'(hmV!~n Gabion Lb[;1~

Mattress bbi.1:;bb~'W1tJ~~Lf1~l:::~

(Geotextile)

- ~1'Wl~~vi8 &11",-rmnJLJth:;'i..h Lbi.1:;"J:;'UU,
'"

"J:::U18111

- .:jl'W'ili'l~1.:j~dJ'WG'11'j:;~lfi'1lJ~'W 1
~€J~'lJ88'W~~m:J.j~1lJ1lJl I



.... d
ft1W1U'Vl ct'

&'l1't11~l'U rit! a¥l~ b~fl'U\J eJ ~ n'U~ ~'lbbft:::<tJ1fJ ~~

~'tJvl'¬ ll'U'llurim'1h.'Jb ~'¬ llUU'¬ ll'lnU~~'lbL~~'l!lCJ~.:j~ll'thDUv1'l.Q

m. 'lluZ'iTn'ilLb~~bl'1~mj:uv11~bbn .nwZ'il~l'ilbbUl'l!lCJ~.:j/'?1~.:j 'llUbl'l~CJivruvl LH,:::'llUVlTVm

L'lllCi.:j-#uv11'llbl'l~eJ'l~f1j L'1lU f1~fl'lZ'iT'~l'il (mru'Yll'lJ1) ';imL'V1';im~ai 'HI'U~~f1 ';imn~v~'U,

Iv. 'llU~l1..l'llf1 (b?llb~lJbb~::;bbt;.J.:jnU~u) lilbbn .:j1'U'lJ~ntll?iV!tJ1~'U ri'l~I?i~'Ub~'U 'l1'U'U1U:i::;v1U~ ,
Z'i1v!~'U1,~EJ'U~U/AeJ'Un1Vl 'll'Ull'll?l~n'HJ-l (Filter layer, Geotextile, Geo bag)1'llbA~eJ.:j~m

b'li1..l~fI'1J~Iilf1 ~flm~'VIf1 ~mf1~CJ&i'U 'Hlbb'VI':Jmvmi 'lfl'UI?i'U'ltb.f1'Ylvl'n"1 ':Jflm'J'VIflJl ~U~'U~Bf1
"\ 'I 1 '\

d d c;;:..... v Ci

ba1 6'lJ~ bmtl-1fl~b?l16 '?J~'lfWl?1'U?l::;b'Yltl'U

en, -11'UrieJfi~1'ltl'l':J'l?l11-1tJB-1n'U (Main structure) lJi'~bri 'l1'Ul1.;j.g'Ufl'n~/~UA;ln \lltJll'l~'Ub~CJ'l,
Riprap i1'Ui'l (Dump rock) i1'Un~'e:H (Gabion) 'l1'Ub9,lHHJUn:r~ (n'lru1i Concrete

.d >V ~.r..J iJ 4

slab/BLock) 6mB-1'il(l':J'Ylbfltn'lJeJ\lAil ':lflm'l'V1fl 'JeWn'J'U•
ct. -11'Ub?l~1I1'l1111~'UA\l(Slop protection/Toe wall) 1;;)Lbn 'l1'U?l~1-16~B'tJ 1\?itJ?l11'lrhbL'Yh'ln'U~'U

?l11'lA'UFlB'U fl~ \l1 'U;;'lfl~'U,j a'ln'Ufll ':Jr1'l'VI;;'l1CJ 61'l~a\l~ mYi !'fien'll eJ'lA€J LA~ eJ-1fWI 6?116~11
I!

'UtlVli'U!:I::;vVitJ1..l ~'Ui''U\l1unL?llL~~ 'H1U1';i'Ylfl ':JfIlA'l'U bb'UuV!l'itlfla'Un~\11 'H1f,jC1lJb6;l:::'lJ'l.H.:i~,
fla'Un~~ bl'l~eJ'l~'U?l::;bYimJfla'Uf1~~

ct. 'l1'U ssuu 'J::;UltJJl b~~::;U 8-1n''U nl'~ n "w(n::; lil6~tl ~l'l.Jll\lv1 eJ'~::;'U1tJ'U\ Yhll~l:;'U 1 mIl

'l1'l.J~Vl~'m;uutJmn'Um'J1l~\.'ln::; -11'UtJ~11tJ~-1bA~1:;..1 bf1~eJ.~~fl';j~\.~cn'iJmA8 ~fI"1JVI';imn~tJ~'U~ ,
J c::i ! &:;:oj.d~ d g

~f1'UJ1'V1n~mfl,)U 6!'UUv!~8AeJ'UnJg) ')m~?lllLll:1:;'lJ'l.J?1;jAB'Uml'lLA'.lH'l?l'U?1:;\.'V1eJ'UAB'Uf1J\11,

n'ilf1';j'J~Vlirn ('ll1..lV!irn) ~~mll'i BAlllJ~lb ~\l'1JB~~TuV!~ml1 tJ'Il'Uin~1i11 'U~1'Urim1~1'lb~mJUB'In'l.J

\}'J~'m~::;'(jl8~\l 1~6I,ri,nwvl1~ '1 #I"'l!.&'1~'11'U(1ml'l

" ,
ct,m .:jl'Ubfl~CJ~Yh.JYi

fh~Vl~hnWl'lJll-1

- ,nUl!:lI?i'HJtJv1a bbi:'1~1atJvlul'la'Un~\l) joint ct,ct '11'UAlbb'J.:j'll'U,
\'h~~1:l'Umru'lh~neJ'U5'U "1 (Joint sealer, lf1'j'l!:l~1\l\'L(l~5'l.J 1
Joint primer, Joint filLer, Finger

expansion joint)



- 1r;wlVimb~~eJ'\JflJru"'1'U~:-;'tJ'tJ?i'1\11 ~:::u'tJ. ;" ,
'.i~'tJ'ltJ'l11 vli) HOPE vleJnmJ/vimvr~mj/

bearing (Bearing pad, Pot bearing,

Bridge bearing)

- nUn'lbb'l'l~n'U~'U/nuSLope protection

,
~'lU6~EJ~~'Un'UI'1~"l

- f11':idl~i1'U~~ (Riprap) 'Vl1mcl1i1'U

(Gabion)

l~mJv~n'UfI~'Ubb~~m:::bb6'1t11 (f11~)

- nT'j'\J~nYl'1JfI?1lJ~I'U'Vl11)vrt1hYl~bi.'l
'IJ' ~

b~ tJ1J 1)~n'Uf1l';i'Vr"l'Vlm (j

- n1':i~r1vil~ltJ~lU'th::::biJUe.Ji.'lm::::'Vl'tJ

~'lb6d\Vl~mj (EINEHIA)!---- + ___;!--- ----"-"-.______, ww.~. _~ _:__----_+ __ ---- __ "---_-

- ~lU~r1~1'l~btJU~1'.i~~lA'l!5u 'l
~B'l"1JeJeJ'Um1(Jl'llJ ~'l! 1IJ1

<:::\ :; ci ~!V tV f;'
- n1'.i"Wl\>1~b'1j'Ub'1le:J<nrlbb':i'l~'UUl

vr~eJfl1'.ilfl~e:JUv11'1Je:J~~'U(GeotechnicaL

instrument)

• v ~

bVlHn'U'l11'.i::::"rjl~ riv&'1~l~ ~'1'U0'i17lv1~'.i::::'tJ'lJ

~'tJ,rl (Dewatering system)
v •

- f11':i~l'.id'\1Vlu-v1bb?1~l'1jl'\1(\eJmlrll'V'I~U

(Soil Investigation)

- fl1':i~ltJvr1Btl-r'tJth~'i::::'lJ'tJ6'1151"m.rtJ1rlAb~j_J, . "
(b'llU vi8t11 ~ltJh~)



o "'" ~~1V1'U'V1b

611'1J1-1J1'Un tl61j1 ~~ '1'll~ n 61~1~1'U'V1~ ~~
'U

~'U\l1UtI,:ntln€l~h:!b ~BtI{1m fltl \i\~,mrl~~ltj ~-1~11 'll1.1JtI~~;f

(9'), 'Iltl~l'.Jd"iJ.n:ihJ'.J~L YlA1~Jl H\f)~ eJ'I<5'mAu mi'€l~~lT'l"iJ bA~tl'lii eT'v'ltY'IJl I.A~eJ-1'W1fhYln~
'V

~lCJ~'I:!flJlru\flllbViv~muu GNSS

[9. 'Iltl1.\l1~CJlJvr'Uy(b1.(\~n:Wrrlfi~ 1r;)'Lbrl'Iltli'1~l'lG'l~'Yntlidmll (Temporary jetty/pLatform)
, , ,

.:Jl'U'1JtI~,.:rr~Vl .:Jlt1bA?iU{bA'tilil:;nm.J bA~1)'l..Jfwvhiltll.;reJ.:J~€l l.~eJ'1JtlU"J'.J"1fl (Barge) '.J(l1.f)"JtI
d d v

\,',)mATU L'.JeJfllmJ'l '.Jtl'1JI?1Vlfi
'V q

sn. .:Jl'U]1'U'nn1t1Y1~l,fl1r;)'b1.n 'lltlVl€lm~lJ1t1'V1:ml (SteeLpile, concrete pile) 'lltlbY1~I'U'jln1~Jl

'l1'U cofferdam (t11iJ) bA~€J'l..Jmy( dO)' E.J1.;rtl~Au f)1'.JVlBnL(;111.~lJ l~m~D'1JtlU';i"J'r'jn (Barge)..
b'Hl1.fl';itl

cr. 'l1t1riB?ii'l~lfl';i.:J~fl.:J Superstructure 1~bl,ri 'lltlnB?lfl.:Jb?!l (Pile cap/Deck/Platform)

.:Jl'UtJn&l\?)vr.:JIJ~tlflutlfl~i'1/bV!~ mi'1b ~"iJ'HJ .:Jlt1"J:t;UUhlvh 'Ilt1J':t;UUJ'l'll';i:t;th b1.(\:t;eJ'llm~iJ~ ,
'll'.J:t;fWlUlt1Y1~ul~'U 1bA~B.:J..Jmy( b~ CJl<U€J.:JAB '.Jrlbm'LJ b~mflJ'LJ 1.1.UUVl~ €lflB'UfI~1fl tT'lf 1'U
.d ~ ~ d

LA':)B.:J?!'U?\:;b'YlBtlfl B'Um Vl

ct, 'l1'U~~vr'l1~'Uu{1€l'ln'UA~tlbbfl~nl'H1v1b'ti1~ 1~bI,ri 'll'Ull.:JIb'Uln'Ufl~'U .:Jlt111'l Geotextile

'l1'U1~'UU fI1€l'l'Yl'Jlt.J \ll'U'll~'U~,:rVj~eme.JtlflB'Un~ Vl~ul'Ul,?!l bA~€l\l<5'm~ l,~tJl.;rB4AB c.;mfl"J'U
'IJ ..

[1-;;) m"JlJ'liHtn (41'UVl61n) ~iJt:.lfl(f}eJml:lJ81b ~-;;)·dB.:j'lltlVl~mntJ\ll'Ul n~vl1'U'Il'Urimlfl'l~\ltl~ n?111\l

l'U'Yl~lfl1Iilb~ri\l1'Uvll\l 1vl'lll(l\?)'I1'Ulil1'Jl'1

b .:Jl'UrieJ61~1-!J~-IJ'll6'ln61~1~1'U'V1~!'Sl~ ~ ~v~__ __ ~--------_.~~--~

I 'oJ.~-,n'U~VlVlT~'?lVlVlAn'1JB\l~'I:!'I:!11fl~\lfll';i b.Gl \ll'U!,fI~tJ{«'U~ ril~M

~.:jn\?)'1Jl1.j U'U~'Ubl,G1~1vi\11

" ,.. ""'Wtl'Yl
G c:.. <4 d

- -11'UI,'Ymm?!1:t.JfleJtlmVl l'1:-;ibm\l!'VI~n \li'U

bVl~n~'\.h'1~~ru

1-1 ~ II

b.rn. \l1t11?11t1~\liblMflBlJ

bl(\~A11ljtl~ €lMnV

- 'Il'Urr5vpvCJ~tl Ll~~"JUI'J~tlflB'wn~Vl

Joint ~b&l~~tJmrutlJ~ne:Ju5t11 (Joint

sealer, Joint primer, Joint filler,

Finger expansion joint)

,
b.G:' 'll'UAlLb ';i\l\l1'LJ

lfl~\l~~1.:JbLfI:-;5'U 1



- -:J1\.r)5Vl<:il'U'H).:)1A~~fl~'l.:JStructural
'hd

bearing (Bearing pad, Pot bearing,

Bridge bearing)

b.b fn'J1il~mA~'U

(Crane Barge)Loading

barge ~~flt~~e)'1J'U~~1~Vl

l.a'V'lltVll.:J

- -:J'l'UI'l"i)m"'I~~Jj'Vltt;;'l (Marine pIUng)

bb(j ::ml'lV1Vl?!8U
...

- 'l1'U~~618f1~€J,;jUl (Dredging)

b~enJ-rmt~t.JY1tJYlt~;;'l

- ~,ml.:J1l1tJ';jlmht.J'U Gravity Base

(til'lBtJn~\i1Vl~8i41Jri1~J1Vlun)

.. IV'

V!"HJWUIVn

- fn111.,i4'U;.:;J (Ri prap) Vl~m(!lVi'U

(Gabion) L~"i),je:J.::]n'Ul'l~'ULbi.ltn'l:m1iiJl

(nllJ)

- f1l'l~~i.~l1ii~n'U~6J (GeotextiLe)
~-----+------------~-------"----~"~----------------4------------------4

- -:!1'U'lt'UUi1bl"1'\!l'~tJ1 'llB.:J1m.:Jflht

-:!1'Ull'l~.:j1ii'h~v11b~B, approach bridge,
!V c:;; V to)

Vlof1r.Jnb,.~on 'll~mtJmtu.'Vlfl walkway" ,
Control room b'UtJl'1tJ

- ~l'Ulf1'l'::]1ii~l~th),:jntJl'l~'U (Breakwater)

m:::hJjhlb~B'U

- ~IU'lt'U'U~ltJ 1'l'~Vil ~t'U'U 1vlW'm(!-:Jfl11"l

"ll'U1iirlC.iLAb6611v1'Jl

" "
~1 tJU1JJ'WL~ eJWia-:J

v

- ':)1'W'l:::'UUV1Vt'1\lt11JJ'UVl~€J?)ltD
--.-----+-------------r------~------~--------~----+_----------------~

- -:!1'W,j"i)-:Jn'UnT'JnVln~D'U1m~ah~1v1'

v11b~"i):Cathodic Protection wrapping



-
~1'U'H)~

L~l\'~:U 'll'Ul,fI~e),U~lL'Vl~nvi'''Wfll~{jtJ'li1'U

~ihJ(Anti-Corrosion Coating)
~ ~,CjI v. 0 i

- 'll'UlA'i8'l'Vl:Ulm~'Ul, ~tl: 'Vl~n'U1"itl'l

'Vl~m~mJ ~'U'1...11n~8~ vl'U'l.IeJ'\.r~tJ'l

Rubber fender, quick release hookr-------+------------~------------~~--------------+_--------.--------_i
- ,n'UnfJ~~\~A'U~'U·~1FlT11 (Cofferdam)

, ~ ~
dQ,.)Q ltV ""&IU

b'I'mn'U'Ul'j ::::Vl11'lf\€J61n~ 'l1'W1l1?1(,\'li:::;'tJ'tJ

~'tJJl (Dewatering system)

- rn).g?1'il1)lcNl'U'l.h::;dl'We.J~m::;'V1'tJ

~'l~L1V1"'m.1 (EIAJEHIA)
vv de! o1Vd II

- .:jl'W'i)~"Jl'l'V1L,[h.J6Il)~rllAfH€J'W "l ~v..:j'l.l€J

fl'W:iJVt\1n:u~runn" .,



Q: V d
6'11VI'U'VI rnI .. .

~1~1~1'Unel~~1~'1JVI~Dnbb~:Ul'j'l~n~1~D-Il111"l11t1t1'l'Vl~L~• •

.rrtlVleJu,nuri B~11-:j'1J~~Bf1I,l,~~Ul'J-j~ n'dl~eJ.nh1l1tJ~,;j'Yl:; b6'lv\'llilb~u~'ld

G>. .nurilTJ'<il[liJtI~~b 'Yli'11~Jl 1~lr1~eN.rm~D n~t1':!~wj'J bfl~EJ\li1en.~t-jJl I.fI~tWvnA1Y1 n'1l~'W
"

arytylNI'l11l-v181Jbl'U'U GNSS

b. 11.:!Lbr.Jtlbb~:;~hbihml1'IJVl6'lun l~bbn "l1'U11.:lbbU1f11'JI.~Ub1eJ nl'Jul~u~U '1J(?1~Uml(?11f161U, .
1~'Yl~b61 ?I'\J~:-;n8U tI~m~~'\Jn"J~8,;jJl bfl~8\l.rm~b~cn.veNlrKbbn 1.1B'lJAfj€lf1t11:t1.[l'VlcJ\l~tl" , ,

m'J'Vlf1 b~mnml\l. "
en . .:llU'lJtlcJlmbfj:tvf'l-r~VI l~bbri 'llU'1JU~u/lflfjuvi'1J\iil~tltY"l~~uV1"vf'lVl~m)u 1-ifbA~t).:l~f1'j At); ,

b~€lm'J'Vlf1&\ubb'\J'\Jl.tJl'I~'i)\lb1t)lrK b1'i:l'1JU1J'J'l'Ylnb~mllml.:l 'J(lmTYlf1, , V ,

<t . .:lltltl-r'\Jbn'\J'i8.:ju~11Iilibn .:l1'Utl1'\J'l~I7l'\Jnu1eJ'lLl11Vi'1<.tlvm.m'\J'\J 11'l'Yl''UU1'Vll.:l W\?ivr.:lbl.U1,
UB"ln'UVl~,;j (~liJ) Hbfl~B'l~mA8 b18'IJVlflvf1t11:tb[l"r1cJ,;j~'U b~B'lJVlbb'\JU,xdr'\J~U b~tl'lJVlmJn, ,,<;: ~

tl1:tbfl'Vl,x1?1'Jiu b1Bbfl1U

n'<illl'J'HJVil.fn (.:l1UVil.fn) ~ iJmw! eJflllUfh h'lJeJ.:l'llUVI~ mIl tJ.:lIU1 nqVl1u-n'Url md'1'l"q Vl6Hln

bb~:tul1'l~m~1~B'lJl'1J1CJ~'l'Vl:-;bfj M~bri,nU~l\l "1 ~\lbl."VI\l1umn~

d.G> 'lltWl1lb 1.:l.:l1'U

lfl':i.:l?l11.:lbbfl:t~'U"1

d a-J' .J
d.sn ,;jl'U bflfltJ'JYltl'VI

fh~/Vliii\lnVi'lJJ1,;j '\J'U~'U
.-

1" .bUl:t Vl'U1--.----~-----------+-----------------------------------+----------------~
d.cs::' nW'(JI'l(,1'UtI~U'J:;~'\J,

- .:l1'U11'\\ii~1'~';iB~f1v?!:;YllU Structural bearing ",J.'o -1114riW"J'<ilJlil
- v

(Bearingpad, Pot bearing, Bridge bearing) tI'J~t'VlY'11~JI

(Hydrographic Survey)f-----~+----~--_+-----------.------------~+---:-.--"'--'---------:--
- ,ntll?!~Vi~nB'U 1-v1~v.:l"'(j€lv11lJ~Vlll.J~r~tyl

c.: ""'- U ~ r;;
- ,;jl'Ul 'VIi:lm~<HJf1e:J'm';iVlvl~bln1.:lbViG'lf1 \l1'Ubwa f1

'J1.lYl';i'l1ll
"

- .:l1'Ul"l11'H)tJ~e:J bbGl~'lvtJ~EJf1B,\.m~~ Joint bbGl~,
, d

~tlf1JNtI'J~n1}'\J1}'U'l (Joint sealer, Joint

primer, Joint filler, Finger expansion joint)
11 d tJ'

rnI.tf -.11'U1111'U?!,mll11fl'iJ:l.J

b\'8~fl11:l.JtlGlvl11fl8



E;11"!J1~TU

I

-:J1'U'HN

~ ~
- -l1'Ul1-lviB~-l'l11 LL~~/Vl~fl -l1'\.rn-1'1tlm:;UlEJ'l11

-nu Horizontal Directional Drillins t<;o]CJbi
'Itlfl HOPE

- ,nuvi\.J'\tie:JAf1'U1l1VlLrl~lJbVl~n/vimVl~f11~~'U

t~CJ15 Pipe Jackin'Sbb~:;-11'UlJ~:;fl8tJ~~mJ

~hmJeJ~'U UeJ~tJ

- -l1'Ul(i~mJ'Un'Ub~8'll'U Polyethylene Fender

~----+------------+------uv----------------------------,_-----------------
- ~~v1-1vi'Ub(il~ruruWJ (1:lJE)Vlthb~WcJ<;i]~~ ,

- 'l'1'Ulrl0v1v "lVl~m:;'U1j'\J'j':::lJl bbn:;'j':;1j1j,
"'j':;'U1mJl

- ~l'U~<;i]~l-l~b{JU"l'j::;"hAf.\j~'W ~ ~v-l'Ue:Ja'4~&1

m:lJ-Kf.\jp~l



o 1IJ cl
'G'Il~'UYic;

"m"l.lI'lltlriea~''l''lJ~1ileflU~:::'1..h'j.:j~n~I.~e)\lti'fl,t1ttl'th:::LV1r1, ,

-rr'UWltl'U'lTUn 8''1hll'tlWl~ Bn~L~:;til '.l'l1'f)43I~8 'l,h'lll H~~YI::;L~~11 i.JdJu ~'ld, ,
Gl. 'l1u;;hnIi}Jl:ni.J'J~L'Vl1"l1vi'J,1-rrbfl~v'l~n'.l~B n"'v'lil'J1~ Lfl~v'l:nm'!~'lJl LA~B'lVllY'h-wnV1~1CJ

"
aqjqjlruV1116V1m.JbbU'U GNSS

h 41tJ'lJV1&'lfJfll~un 41U'(l~~Bn~tlV1:;flfJtJ lA~u ~'UbVl'Ucn n11v!i'1118 bl"l~B·'l~n1vlb~tJl.ua'l, ,
1~\u11~'tI~1';(n L~tl'tlWl-Xl&'l'11.tJ, ,

m. -11tJ'iJ'UthtmCl~nl~v\V1~ntltJ lvi\ui ~lU'IJ'U~'U/1A&1'U~'tI~lV11i.JU'l~'Uvl~'l~nlVlUVl1.vll"l~fJ'l~m,
"" ..fiB l'J€)u'J'J'Vln 'J1:l'lJ'j'JVjn, ,

ct. 'llUi.J-5\JLI.~;Il~e:l'lJl1~bui Illui.J-r'\Jml~mV1'iJe'lWl~llbb~dB'l ..h1Vl1~vnlJv,U1J 'll'Ub~~lJ~tJ~'U

~v\~'l Geotextile U&1nVltlJ'1tiVlWl~'l'i'1~1~bl'U1n'U'I~~b<bUnlbl,Yj~nU~tlVl~e),~'Ub~8'l1i6A~B'l~m
\l v

fiB ·H)\.n~CJ~tl 'HllbVl'mb(9\01 JtlUVlLh~bJlVl~l'l ~ 'Jtl'l{VlWln

Pi li}·mJ~Vl~ n ('lltlVl~fl) vl lJe.J G'lvi€)Al1~~lb ~"J'lJ€)'l~ltJVl1B?lltJ'llUln'l\911 tJ'lltln 8(\'h'l~ V\61 tl n

llG'l:;Ll'11'l~n'ijl~B'lJlmtJltJi.JJ~bVlA l~bLn'lltlYil~ ~ ~,maVl'l1umJl~

~.Gl ,:ntJAlbbJ'l~ltl

1fl1·H~h~u,a::;5tl '1

(;$.l!J 'lltJ~\i"1~lH1U~fl'ijru:;b0Y11~~-----+-------------4-~--~~Q~'--V----~----.----v--------r--------------~1
- 'l·l'Ui,fI'm~\lm 'llU'tI'fiflBfll,ba::;'l.I'Ut.J1EJ,

~ , Co d __ ,' d
~ ~1'U6Vl;;'jma'J'~A8tJmV1 M:;mnJ'lL'H~fl

'lltJb Vl~mi.Jl'fr~ru
'OJ

- 'l1'U1'aVl'lBtJ118 bbfl~'J8CJ~8f1eJun~1'1 Joint,
bb&1:::~i.Jmruth~fl8'U~'U1 (Joint sealer,
Joint primer, Joint filler, Finger

expansion joint)

(;$,~l .,'jltl\'A~c,J{~tJ~ I
nl~V1~'lfiv\'U?l'l 'Uu~'U

~LG'l~1(»Jl

-1~VlvlmbG1:::8i.JflJru..'ll'UJ:::'UU~..'lJ1 'J':::'U'\J
, L' " ~

'J~U1(J111 vl€) HOPE vi¬ lflfllllvimV!~mJ/'Jl..'l

bearing (Bearing pad, Pot bearing,
Bridge bearing)

- 'l.l'Wnl\'L"'1~n'U~u/..'ll'U Slope protection I

!.'~. v
~.<t ..'ll'UVll'U6'1.,'jLnYl(18~

lLG1:::f111~1JaDYl.ntJ

(;$,b 'll'UGh~'FiliJiJ

i.JJ:::\'VjAl~J1

(Hydrographic Survey)

If;0



\I1'W'HN

- \ll'LlthtJ \Il'lmnthCJ Overhead -nu
d X ~c:t v

bm1J\I'I;j~l CJ'iJ'jlW'i'U'IJ'Y/'LlVll.:J '11.'lJVllr1\ilLG'!'Ll

-!ll'IJ'I;j~flnhmJ~'j -!llm~~m'l.lV1'\111~ ,:m.,j'l;j«n

'thvm .:Jl'\.Jmj(1)6'l~Vftl'WbbG'!~

V V

- ~1'\.J11.:Jl'i1J~-!lL11bb~~/'I;j~t1 -!lllr.ml'itm~'U1CJL11
, "

'jl11()'1~l'IJ'\I1(1);;'lt1UB"\.J1 .yhncn-Utl~
- ~1"\.JHorizontal Directional Drilling

t~CJ1-ul'iel HOPE

- '11'Llv)'Ll'ViBAB'Lln~(ijL61~~l'l;j~n/l'im'l;j~Jl11'1~'!.J

tQW16 Pipe Jacking LL~~'11'Ll'll'j~f1'¬ JJU'l'~~Bll

v11rJUBv)"\.JUB-rU

v

- ~V1~~~'\.J b~n«~~lru {1lJ1J'l;jU1L~B'l.lV1

II - ~l'Llo;JV1~l'l~l'li"\.J~l'j~"lrl~~"\.J 1I'1B~'l.lB

t)'u:w~vn:w~illnnL- ~ ~ ~,~ ~~~.~~ ~ __.__.~ ~

..
~~B~~nV1'l.l11'l'\l11~L11

------------------------------------------------------------------------ - ----



" .Q,I ,d:
&11~\JVl G'!

fll~1~1~nv~~1~v1R1~

.rrtJ\l1B~nW r1eJ?l51.:je:nfl1.5~11 \J lU~~-:Jt1

(0). ~1'UL\l1~mJ'«'U~rl'¬ lla11'l lWlLlr1'l1'W~eJfl'¬ ll'U~4n~'lJ11'ln1jnEl?l11-1 'll'Ubflftd~'W~ ,n'UtJ1\m~vl'U&i'U

LLG'l~l'11~li"m';il1 LfI~'¬ ll~~m~HfAB ';imb'Vl5m~tl{ 'H)~~~'U ';imn~CJ&i'W jtl'U~tl'i:::Lfl'VlW:l'l 1
':}nm';i'Vln

lv. 'll'WL?llb~lJ~b(l:;~l'Wjln 1J1ltn 'lltJi1v'lntJ~~'Yi'l 'l1'Uv11l?llb~:W 'l1'UvilI51'W';ilfl tfl~v"'~f1jmoU~ ~
fiB bfl~B'lnVlbalL-U:W'lJUVli'W;;<1::;l:ViB'U Sheet PIle ~'U~'U\l1un 1,l;'!11,-U:W1,l,'U'U'Vl~8flB'Un~(;)

5UflBtJ fl~\l1 'We.J?tUbbG'lt:'1J'U~'lfltl'Ufl~\l1 I,fl~8'li'Ua:.; bVierwI'18'Un~\i1

sn. "llulfl'~'l?lh:jEl1I'11';i Hllln 'l1'W1A,:}'ll;'!~1'li'U1vl~'U 'llUUv~n'W~'W!~'l 'l1'U1F1';i'la~1~1'11'U ll;'!l ¥1'U

l.A~!J'l~m~1i f1eJ bA~eJ'lfll'lbG'llb~U'lJU~61\.J?t~~YiIl'W Sheet Pile "HlI,A';i'WVfB~'W"~''UbbtJU'VlG'leJ

Au'Ufl1~ 114~lUb Vt~ fl ':}(Ie.JfllJbbG'l:::'1J'U~'lfl8'Wn~?1 bA~ 8.:Jim'!~ bViBUAB'Un~ (>1 ~Y'h1'1J'W'1JB'l

inm:::l,oUl

G:'. 'll'WamU(;)tJf1j'Ju lWlbbn .:J1UriBr.JU'l 41'Ue.J'l1'lflv'Wfl~\l1~11,~\l~tl 'll'WtJltJ 'll'W'Vll~ .:Jl'W~~'W b~'U

n';i~bdH'l vmJ 41'W~1 'l~I'Wtl';it:~ VtU1W:l-:J.:jl'W·t:-j'l1'lm:::\lfl 'l1'W Cladding bA~B~iifJbfl~CJ"~m~1oU
d rV'V drleJ 'W'l';il'Wb'ltH1f1

ct. 'l1'Wll1mbW:'lfl1tJ1'WlWlbl,ri ,n'UwJ€I{ik'JB{ G'ltJCJv11/8uilt-in ~1'U~1'W -,'jlUbfl1-AI,~CJ{fl'r"J bA~B'liiB

bA~€l'l~mmi fiB >ti~~lUIVt~n bA~'iNv1(i)bVt~f1bFI~u~!'~€ljJli'lyh

'oJ. ~1'W5::;uu'th:tfleJUtllA15 (MEP) Hlbbn .:J1'U';i:::UU1~~~~1 ~1'U';i:::UUtl1U€11f11f'1 ~lU5:::UUtl1~tl1

\l1'W';itUU~SU1.nU1i1 b~U'li8 bb":::~V1~,,~umruW:l~ 1lA3tJ'liimA~B~;ijn'jmi ~eJ bfl~tJ'lv1VllVt~fl

bA~€l'lb~mJh~yh

mi. 'l11U11CJ'UBfl'EllA15 lv1lbrl 'l1'UlltJU5BtJeJlfll';i ~l'WVl'IjJ1JVI';i" ~IU'¥l1\lb~'W '11'W'V1tlj:;!'U1CJJI

~l'W~(9l.Qihr~tf Landscape Hardscape bA~tl'lnmA~8\j~njY11oU A'El "jmbVljflLl'1Bf J(I'UVl

tJ';it:bfl'VlW:l~ '1 j[lSU~vlf1 "j(ltJ';i"i'Vln jflu"i5'Vlml1 jmA';i'U bA~tJ~W((i)hVt~n !'A~B~b~tJjJlvlvhI ~ , 11'

n"JmjlJVt~ n (-,'jlU"!~ 11) ~nr-l"p]BA11jJcllb ~\l'1JB'I'llUVl~m'1ICJ-,'jl'Ui nflli11'W~1'Wnva~1'leJ1A1j 1v1bbn

'l1'WP]1~ 1~~bb~\il~l'Ul'n'.Jl'1

""r;t;,G) ~lutmmJflI"j

n86'1h~
.::::. ::. ~ 1)

r;t;.15 ~l'Wo/I~WN'W'Ijl'W

lii'bb'Utl

..-
- -11'W-W'UABun1~r5\i]bbj'l r;t;.G:' 'll'W~\il~~tJm)fl'liB

bb~:::'1i£h'lbnVl



~1'U'VI~n

~,';:) 'll'UAlbl'Hn'U

lfl';j'l?l~l'l

G'(,b1) 'll'Uf,lbLl'l'll'U

61f:nU~~b'liU 'l1'Uf1B Q1U

'"
- 'l1'WflB'Wn~~~lb1~1Ll11'l1~U1CJth tim'4f1 ~,G)o 'l1'Wl?lVl{b~n'W1'1'l~ ,

"
vltlJ~U1Cl111 LL~~fI'1'Wli11JJ(Fire

i/ V 'I'"

- ,:n'W1G1vn~'W(m~Lum m~LUtl'ltn'l,
m::;L,1tl'lUTYn~ ~'U1~ rmJ ~uCJn -MU)

~.C;; 'll'UfilbL 1..:J'l11J';j~DU

Ll')~nnu 1)1fl11

G'(.G'( ..:Jl'WBLlmru,
Ll';i~flB'\J~'W 'I ~1'Vl1'\J

'llU1~UDthl~flBU

tnl"l11

barrier) ~1'V11U..:Jl'W

1~'\J'\JLl1:m~umrn1

G'(.\v 'l1'W~v1'Vn1?l~~1'Vl-rm~uUlJJ:jf1ElUBlfl1';i

'UEl'l~11J11J11fl'.i'lfl11
" ..,

- 'llU1?1V1BLJmt'.h~'\J1CJ111~ub1":;'.innf,J'I ..h,,
~'l~1'l1 (FLoordrain, roof drain, floor

cLeanout, planting area drain, area

drain, funnel floor drain, scupper

drain)

StainLesssteel, Galvanized steel pipe,

BLacksteel pipe, Copper tube, PS,

Duct accessories, Insulation, HDPE)

- ·:nU1?lVltlUf1'.lt;1j1I'lAllJJv1'W Valve (Valve,,,

I
Flow switch, Supervisory switch, Sight

glass, Pressuregauge)

e.J1UB Manhole cover

I
~1'V11U'i~UUG1'(Jli1'\Jl(1,
';i:;'\J'\Jhh'11bL(1:;~ m:n1



- 'll1..rr~Vl Tank bbG1~Cll.lfrH1hJ~~nDu~'U 1
L____I' . __ ~ +- (_So_f_t_w_a_t_er_t_a_n~~~,G_r_e_a_se__tr_a~p_t_an_k_)__ ~ , ~

- 'l1'ttl"VllJlI>lT11'1111

- 'l1'L.!'1?fVlPump (Softener pump,

recycle water pump, wastewater

pump, submersible pump, water

supply pump, soft water feed pump,

sewage pump)

?f1tJh~ Busway

- 'l11..l'r?f~h6~~f11'Uf\:WControl panel, ,

1 - 'll'L1'1~~<,i:;'U'Unl'IJY1'l~:Wbh(l~81.lmru
I 1\ " "t

I \h~neJ'U~'U'1
- ~1'U1~~tlu'ln'UeJf'lAilCJ (~::;'U'U~'Ub'\l'l~'l),

"~Jm~\)ltJ111~m~'1~'~ Sprinkler head

bb.J"hY1\9lb'Y'l~'l1v,uhbG1~el'tJmrul.l'J~nEl'U~'U '1
- 'l1't.r1';:wr&\_]mruhfl~8'l~'U\,"I'l~'I'1lu~vh.:)'1,,

b'll'U 'lJ1JV1mbflil'lJuV1Al~'UmilV18€lnl'll~

'lJ1J(il'j~UU?fl1?f~U1~ bbG1::;15fl1'J'V1(il?feJ'U

- 'l1'U1"(illA~eJ'l~1a:Wk8'U bfl~D'l\_]1ummfi,
'1~(ilalJ1~'UlcJ81tl1Y'll~iJUm'EFlmfllY'l

I

~-----+-------------r----------~~----.-------------r--------------~
- 'l1'\m~'l?fl'V1'lJ1Ylyhbb'N~1 h~t:J'l?flW6

1l1:;\JltJ1y.j

bb"::;Y1~m~t1a'l1mJl'rl(>1mL~'llrllJhlqmi2'U
UltJ'V11'l88fltlmQ'U

- 'l1'U1?f~B\_]fmu Access control, Building,,
automation system (BMS), Central

command system (C(5), Public



address system (PAS),

'\4JJelbb'-l1.1~hJYh, l~'U'UfntJfll.JhlYllLL(l'l,
'I'h~(Lighting control system), 1~'U'U

\\~'lLvW1Qml5'U,Generator set.,
- 'l1'UlI'1Vl~I'\4-r'U):::tJ'UV1iJ11.J V1i1'l~JtlVl,

tltl'lnWll1b-rr1 - mJn ~8~1)~htJfI111.J~h~'l
"

(bb1.1t)t'U'Uh~Yll~'U '1)
"- 'll'Un~lbj'Vlthb~tJ

- .n'Ul(\V)G'ilVl~\JJt'IJ'UuJ:::nfJ'UmA1J~'U '1
V1;,j'B'l'1J8eJ'UjJ~(;lll~~t1!r~1

- 'll'Ufhbi'l.:Jn'U~'U/.nu SLopeprotection

"
- 'll'UJ:::'U'Ui~'UPost tension ~l'U~'l;'ll\?le)vmJ'l

- 'll'lJ~WI'Wn'U (ALuminum composite

bb~'U~uil.J'UtJ~VI Im.:JLfl~l)

- .:Jl'UlttJtJl 'VilAY'lv1l:::'U'Ub~tJnv'ltn'Ul1.1

J:::U'Ub~8'l
~-----4------------~--------------o,---~-------------+-----------------

- \!l'UflJflr.J'V1~\?l~\lntJ~ (Built in furniture)
~-----4-------------4~-

- \!l'U(1lmb~\lfrW 1'U (~~ f1J:::~n Top
~1(lliJL'U(1l)

- \!1'Ub'-l~€ln€l1A11: Aluminum

composite, Glazing, Curtain wall

- -~

- 'll'U'5t'U'lJ Clean room



"- ~1'UJ1~vieJ~-3Ul 1.b(l~/VI1eJ ~1'U11~vieJ
v ,

~:::lJ1~Ul ~1lJfi-:)~1'U'M)~eJ'U~'U 1

- ~1'U Horizontal Directional Drilling

lvw10ffvieJ HOPE

- ~l'Uv1'UvieJA€l'Un~~L~~m~~n/vimVl~n

1v1~'U1~w15Pipe Jacking
\'b(l~~l'U'tb~f1El'UYj~mJ~bEJtjtlv1'U ud\J

- ~1'U:ilYl~1~~dJ'U(11~~~lAf~~'U 1
#lB~'?JBB~iJ~mlJ~tlJryl



~1v1'U.yj (0)0

&11"IJ1-31'U btl~I:J'U~~'Umlll:J 1 vJvhen fl1r1 bU'U" 11:)1y,lvhL;;~'U
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