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chi QUWItb" ic, n vi c€mynkh gch¥Uplgcdp i° siEh
sau.

2.Baitodnxac ' nh g€éngphv’ v~ chi QW o ia tch8e
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L cvamcacli Wm n "~ vy.

Nhevdy, a v~ 8 WnBce ia kh  ng chJ LmHt |

cao chungt a ¢ - thwW th ¢ hi nlobBYcc kciWng tt
nghi mlbhuwé€ ho"n cing cing tr3nh.
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Mu  n Lk th€c toUc_ aliWgctr °n mHt b<3J:ng
chingt a ph Li€cbitptic  ali mt (L AWmd_1 ) chi Qu
m tUnh (-N2D)dph@mg v  « Ya hm(tykhiLldgi [i
cact a m gi 8§c I't ah®&€ HBicQu d i ¢ a tblt cl
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cYnh WFh" ibyng bEic twlExach gnthec toUc, a
cac Li Wkhac.

V, i m i WaHipg©udwhch¥ng t@ cdh’ Wi ut
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c- hali Wirkdpi /] ctr m, tLfFaHp ™y ¢, nLfmy tk icaH
c. & i .

Clng v, léhmkci Wm ttoatd&/]Jttgulm h" tam
c ¥ bo haigoc la L, @y trongquy ' nh b dt Bau ol p31|,'g
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& J]t
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D a w8 céng€ i ta LtRohtba c[ gt@m g- C
gi §c.t ifdd]pvil rch Ki8awél ali &Wgwc s € &I€ ngt am
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Nh€ cli Wm & ia ttanmiogé¢ 8oh | " LUi@6 thnjo c -

th. avdy® khtng c¢c- thW kKki®m sma $'tphg
tinhtol9c. Mu n LkBcwimnt paA[i E Qoh3rnah cpghc c
hhnnhe€l€ i t lLlogli®og ch®o hoHc h° th’  ng t
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nhblttrongglalLol—In hi' n néogxakiScn mSyLWdi t o n
t Langng”"y ¢ " ng tr’ °n ph bi Jn r ng r

Theol’ nh nlgéhmpa chuy@h€®hg gXy khv¥c be
c §c wdoadgoclo n’ ti p€HIVlenhau n h

Cl ng€l®hi t a T, nlmeuc nt, ox®& ¢ ali &venc
trongl€ i Lt@Ag ch i Xxublt ph&tlLa4. m
bi @gednahn I g i Ir Ht®gagc.chuy Qn phrli
t Ui cnth g  di WEn«hi ctmoli " ngekh it t mm
giac.

n~ i v, i m t mHt b3Jng X ©@ id, knhg ncg- cf
m Hut bd*’@nlg dinlgeémg tchuyQn kh®p k2n

n i Weng chu§HIY.1bnarco:

ai-m = arn + by - 180°

auv = an-m + bz - 180°

eeeeeeeeee.
axiv-xv = axi-xiv + bn - 180°

Nh€v dy c¢hwngd €tca gt-mhp hv'’ c. a t blt (ol
trongL €nghuyQn, c, ng fLd°tmr cq8ct |c}]-lp1hD1 C
thwW t®ahsda tddd (X v (Y cho t Bl -tith[ c §
L€c LoUY. L  a tHitWml[t@Erg |

huli Wm c€mgpghdpl€©ng chuyQn |~ rblt |
Li Wm ccfhn” nh3pjntlli2Wmg | ©n cdn v3 vdy r blt
d, ntgr °n c 8c xmht db DrYg .

33Ph "'ng ph8&8p sY diong ctng nghé¢ GPS

H  th”  ng v to"n cfu (Gl obGPS)IAPos i
k/Jt gugl d_ ng th"nh t,  u m i nhblt c_, a Kk
v, BolYc. Hi ' n naylLR ®€dh mg cryg rblt r
vi d h" nh€lidgkhl" ngl,chg/p ' tcoyia v' trong «
' a ctdnh.g

huli Wm c¢c_,a ctng ngh' IGm® Ut odca f(clg\
Li Wm kit ng cfn t§ ] h&&Wnt hllenge phdmg n h
b

phaptamgi §c h®tigcphdph©ng chuyf@mong <@fag ng

|
phdpnaycl ng &-clinlWm |~ ph[i c- tfm th?ng
tinh tr'tirQun kil #khikho ¥ m bl o v i c8c mH
Lang x ©y d ng. MHt kh§8c, gi 8§ t langdon c_ a
caonénvi ¢ s d_,hiq mr:h/c, n

4. nHcli Wm c€ a Ikh ng Lh/rttd4 mHt b 3un
d ng ctinhg

Le i kh"  ng Lchtr tmmdmHt blung x @kec d n
Li Wm rsio° @ i kh' ngl c g’ tco Whidii. Wi Bu:c
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-So wi kh' nglLch/i tcoyblp kng, eh ng
ch/] Lo4%Yr°n mHt b33ng x©y d, €9 ctlirmygc t
congtrinh)th€ ng c¢- ¢ Yhmh. nWodHoe hc &§c y &€ it~ t
L€ech ¢ hilinQu rkoingmmhinh .v ' khy°u cfu vQ :
Li Wimong 1€ i hHi ém€ h

-VQ h3nh d@rng tws8a tlhh@€mg phé&ppb ™ tr
tinhvat rang thitRt vb taj dmmnvg. tNJJju clng
cact hi JJt LB'i Smby mc TnnT thil€ i nCTL€c |€ d
didng hé¢&h vulng hoHec-htg8lk cBMnhnisd
chinhc, a c¢c!nlgv tcl8fnlv- thi c¢ctng c- t
ph€mgph&p Lt oHulng g-tmhm NJuth§c cln c -
L9i ct-h3t hW t®7inhkhl"dpg Ich/J] ¢c- h3nfimdU4n
blB chinhxacval, mdtW b" tr2 c¢ctng tr3nh.

5. Quy tr3n® it hkhn'hng dcpm/] ctt mdyc t r 3 nh

Vi ¢ the€enh kKhdpngCTE®8 T h, ¢ hil'«weh sau
b d&lp v:® v  sinh mHt b&ngesduTr3nh t

*  Le&mgptEn kg mhcusdt n, i dung ch?2nh

-M, ¢éh, y°u cfu c_®€ imCIT.c th"nh | dp

-Thi Jt kJ€ekinCk.hudt |

-n §hgiaph€mg 8n thi Jt k]

-Thi gt kJ c€cin@c c_, a |

* Kh[ o I's 8W dh2 ch x8€mbos&nl Hhi gh k.

* Cth'™wm v " mchimgoliath, c
*nogécvalo cUYnllwl,v' cao @iong |
*

8
nhg s
hW b
g
m

X I'T tog§nlallc ¢t &oing/]tx bl k[ n
I camaoa c8c m c.
*Bangiaol€ i v~ c¢c8c t i il Vi °tnhiguah
TCXDVNquyll nh vi ¢ @ih " kh hgpchtlr T o dmkF
bunxg©y d. ng |~ tr §kFhuenhClif meghf@ cth.n g
i€ ikh " ng clhJ] cthmd4 c8c nh” thfu €©hcdnk hnih't

t i J]n thconmgledng trinh.

V.nOnyC KIgM TRA TRagN CDNG TRCNH XAY D- NG
noldc krawWmgt m t wvai tr, rblt quan tr r
X©y cidpg tr3nholU akiwnm tra chggkt p
th> i hdh&t c8c S ai qus8chuwng &Witic/hro Hp'h
ch " nh s$% inh nghi m cho ctgmiglofd8c x
t i them.

N, i dung Lellreg kti8wm tra g m:

-nolYc ki Wm fmnah ¢, a c8&8c m ¢ khing c¢
cao.

-noldc ki Wm tra v tr2 mikb b33bng2.c, a

-noldc ki Wm t€ra k2wrih hhc c_a c8c hdUr

12



-nolYc ki Wm tthtaimg c, a c8c hUdng m, c
-no dYc kli Wmht3mg c¢c_, a c8c bQ mHLt .
1. nolYc ki Wm tmah ¢, a c8c m c¢c kh ng cl

L cao.

Theoquyl' nh c¢c_. a quy phUtoldphKi Wmi fjmah
' nch, a c8khmhg chJ] mHt b Drhg kB . t€Tdh§ nhy
tr€ ckhi kh' i c¢clng xOy lblhg kitWmg tradnt
chuXnl scau s8u ths8ng m tlol KnWmfhrai g8
n"y, LtWboi n°n c if n n¥vawvatif u ml¥%a kh?t. Ng

cfphilé ki Wh tt rxaublt€ ngpbloJahc- dblu hi
hi n aghguy thwW I " m m c¢c K " © hb‘€©mg § wn |
ti ntkdh®°n m ¢ n3Im ° khu v ¢ thi ¢
Lng ove VL’iozdxin tra c- thV%bthmanj;hiI’n
h o Hic thi"Wmftnra s§c xublt m t s khu v,

nW th ¢ hib ki Wn ¢bnmh c¢c_,a c8c m c¢c |

mHb JungLv ch®c th ¢ hi'n b3ung c&mg thi
phap Lo co L, c h?2 n@mgxl§&mgt v, | k hi€ it hk mhn d dopl
Tblt c6F m8&§y EWMolcndgki Bwu tplladé¢ ki Wm ngh
v’ hcih'unhl¥beg©°u cfu c,a qui ph4m chu

Cacli Wm€c coill nh nfju sail | hdhc o ot c
c. a kmhgvE€ t qug 2 | fn emag neli Winr 0 h g Hp hc
L Y€ectédh gi§ d a v o kJjt qul b3nh sai

2.nolYc ki Wm tra v tr2 mHt b3ung c¢c, a c

Trong m t nhI_’l'-'Iim§3c§b|hr‘Hng m, c | 1i°n
trongdGy tchuyQn c¢c*ng ngh chHtt ch€,sa
’ hve toqug dung sai ¢/hro mph_®mg ctlrngc d
khnknt rong khoOu | dup m8y, thdm ch?2z | m
chJ] toMldg b®nmge€b. V3 Vvalfc ki Wem tra v’
b3uncg a c¢c8&c htingg mm tchv]ai strc, guan tr ng

V' tr2 mHt b3ng c. a ¢ ®cloh bRy ¢m_ t o YUc
c. a lo SMdicOtg c @shuW n h

-V'" tr2 c¢c_,a c8c hYYng m,c | " Lhsenh v
cho Wr=ilg ¢, a 4 g-c.

-V' tr2 c¢c_,a c8c h@reggmgéc ab3nhingy]/
"ng dX%¥n hoHd €encg fcr)o  bln @ . @l @VEke Qg
nh€cacl' nh g-c¢c ngoHt, c8c dhWnhdi[ao cg dt
L €©ngongtronval ©ng cong chuyWn til/Jp (nJu

-V' tr2 c¢,a c8c hUlng mg ck ki ,dUYsigl th:
| ir‘'ui®c cho b itGmo4,_ a hUng m,c vvé

V' tr2 mHt b33ng c_,a c8c hqng m, ¢ t
toan LY cli " n t  .€ Trgonhg pt rk ht ng L%cli m§ yt t ot”
c- thaov rsgerpg ph8ph tco%k h@hycp hBip Lt oY
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vubng goc b _sng c¢c8ch s d, ng €ngy t kkpihWnv o
nghi msaHYoho ph®p khi ki Wm tra v ti

L€ccho trong c¢c8&c t i i u thilJt kI
chuyén nganh.
CFnaul I E uncgh?2 nxac'x 8le L't obl3ong c Bl m8y

hoHmhe€mg ph8&8p tcod bung mMEYy€ ki nth®po p
thu, ehil@Qu v~ " o Kkhia[Whgt c@®8Wn Hi_Wm vki Wnr 2t
NJwmu n ki Wn tcaalioMc v, i sai€ ts gkt
mm thi khébng nén LHt m8y ¢&EigWm k«xiaWm t rla Qgu@8 ™ 0@
nghldk i kh ng chJ mHt LbJ3mgp £bkni°nue == m
phfn tr°n.

n"i v.i c¢c8c hUng m,c =~ c&€c tkfhng kli ¢
tra mHt thng cfn plhlit_ c hmytWnb[Rinogd hcurynWr
t ol mHt bReg t°n mHt Hang |l dop St0ag pc .

phapc huy Qi tH&BcQ cldm trong phfn sau.
3. KiWm t@a &Bmh thh ¢ c¢c_ a c8§c hl'—'lng m,c, c8c
Kichth ¢ h3*®nh h ¢ ¢c_.,a c8c hUng m, c,
g m:
-ChiQu d"i, c¢chiQu r, _ng c,a cl8ctHKdn

ch(haxe ng, € ntg, ©WFm)é
-Kho[ng c¢c8ch gi_a c8
-B8n k2nh c¢_,a c¢c8c h
khéi,L€ng " ng€ dXwve) .
Chi Qu d" i, clhn Quc §cmggi kdnhoc8c tr_ c

c tr_oc
Ung m, c hoHc c

cblu kitnnhblt n°n ki &Wmt h®pL & Rncg nkti hwm
nghi mi®Buki n chaongphm®p. kAt nglLLEW ki
bJntlk€ ¢ t h®p c8&c vy /€ ntg ct&c&nggd om§y m-
t hi JJt bl nielay” ghQ, khlng LBI®RngXphaneg,
n°n ds ng m8§yUctio ' nmn t . Khi d%&iig nmS8ty tco

t hWds ng€heghrinhlo tr ¢ t idhpgtrimolldc gé B n  t i
(RDM -Remote Distance Measurement hay MLM-Missing Line
Measurement).Cl ng c¢- t hW k€ Wm ht3rnah kh? cch tthht n.
xXa&cll nh Lt odlliavMbfu i ' Wm cu i c¢_, a cUY9Ynh cfn
Dung sai cho ph®p €&«bi hknWmhtcacka
ki Lnmfeccho trtot hhi/Jts kJJ hoHc qui phUm,
nganh
4. Ki Wm tthhijanngg c, a c¢c8c hUlng m, ¢ v~ c¢c8c cblu
L™ dUng cléggvigHp tnhhblt€ nmg°® x Oyt rdg n
C8c hmncg hoHc c8&8c kIJtL cHuhlRpmhg il "k:i Wm t

-C.,t ch€ung ch dn

-C8c to” nh” cao tfng
-C8c siltich a vdt |
-"ng kh-ié
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-lng ten v1 t yl]n vi, ., n th*ng, th8g8p tr|
Y°u Bfuh2nb kBWnm thgali®oagduyh c, thw
h” hshi JJjt kJ] hoHc trong c8c ti°u chuXn
41 Ph€emg phs8p ki Wm tr a
a . Ki Qm trdayibZng dOy
Phemgphapnayl €c s LW, kgWin ttrhEBmg c. a c§c

hoHc bc & hg ly, icao kh*ng |, n | dm (25m)
qul tId6ng'thé ngp i v, i c8cl k@gtaocBly ncphli
c8c duil . €8tnrg nngHmlg ( he€ mgqul d i c¢c- t
kK g hrmH-Huu:gm)hnW h4n cl‘él]n(jndoL,hdgoc,:a qul d
t hwqtuhfllT d° i v’ o m t t‘@hinhgTéﬁﬂJg; hipph 2 8
d, ng ddcly, thlBmg c. a cblu ki€l ghtgidag tr
thongquach°nh | " ch Kholdneyy cd§lhd Wio, it rec§c b

mHt cbla ki n H 5. 1a

/
N II
— — l
’
’
/
L L ’
’
S — P
’
o
o
o7
r :
’ ,
7
, —
] ] / |:|
/////////
<2
@ - T~ —
S<
SS
. ~
~o.

H. 5.1 Ki Wmhif3mmay c_ a c¢c8c ng?ti nh-

b. KiQm tra BZdig nm&yY t o~ n

Hi " n nay<©emgnxuahii hir’ n c8&clolkibigi m§
cfgémg. V.i c¢c8c |l o4 m8&ythRBwmgvic, ca ki
c,t,bc&hg, c8&§c to” nh” cao tfng v~
c. c Lkn8 gi [ n.

n"i v,i c¢c8c c¢,t vulng, cl8t Mm@l wHhH"
k hol[cadap ngang L/Jn  di§wm ° ¢ Bhéc nhafi (Hdp.1b) ching
ta s& nBci@aly nghi°ng thing qua ch°nl
ngangc, a c8c tfng solov, i tkfhnog[ nlg c §ch

nW hi Wu nguly nih IrighX|§°cng c,a c8c si
b ng nm&Agtoan LYcli * n ¢ chhgtd agh«y 6il?
"ng KKRci cdt blng c8&c mHt @gO&ngha®dm2m
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5m hdHm (H.5. 2a). NJJu chi JJu c¢c8c gi a«
ph3ngang bblt k8 t&T di¥mg ttra, is€cAC  ng
Lend ng m c¢c tIf na bH¥MAE . si | £ ntgh 3tntg® ¢
Leng BE,hr%ng kh2& clPHi nhBu, snhgt kht?
vongt r ., n s€&€ kht'!ng tr*¥ng kh2t nhau t_ c
n"i vbd kh-i ¢+ h3nh c¢c®n th3 h3nh chi
s€ caicLeng trng toOomenfPyg &h- L ngh3ng |«
t©m nhm- b° nghil°nlg. cAheoemengatcs§n t
cicl, cao kh8c nhau s & iv, mblitv  cnhgvantlyrBhtna ds
galL€ec. | ch c¢c,a sil®' hoHc “ng kh-i

Nhev d YW 8hgial ©c, nghi °ng c¢c. a c8c c¢tn
h3nhhdhW¢ h3nh ¢!t nchh [t ootfF@m xc§ca c8c v,
cac L, cao khac nhau.

H.5.2b mi€®mghpH8&§phs  d_LHJi mgyt'tol «
¢hl® kh:ngehgfw xd8§amlh | ch c3mahcédHgg
SnhhakWe h3nh c¢ctn (sil® ni ngghkth®adyg.
hhdi n quaccS$Saub

-Thi Jt I dp m ti Wm dih’ t{dilod®ichih) b n:
m teng chuyQn kh®p k2n xtum@p Lqod&rih si
c ao chung

-LFE ttHt m8y Ui Wm E®8ag chuyQn, chi a
"ng kh"nh c8cl@h, nhawch2, 5 hoHc 10m
L chinhxac)vaxacll nh Lt od, ali Wshc n31m tr°n th_ t.

Tr°n m i LitWhot ¢t  sCW KIEWuh Lt o t@ran
kinhla3Lli Wm. NJu Licwm tca I's38h®c§ ct,o Yt ©m v~ b
kinhtheoph€mg ph&p h3nh h' ¢ t€mgn ttrdinhd c
Leng tromg h3nh h' c€mgiphaplhion hhoWd 3ph ©
Lengr.n ngoUi ti/]p nki Wmt a@pla@rbgct rlunc
tuy/jn3 cc@édnh ¢, a tam gdé. 8a .t @ wcqo Gt ony t
trong3L" nh tam ai §8c c¢-L&dctW &n K7y dt2rm M

Cc
h
t

Pr— =] ﬂ.-J.

'-—\_____o—-' J‘
"—\—\_\_\—'_,_o—'—"
a b
H.5.2 S6 déng m,y toun ®c ®iOn t6 ®O kiOm 16
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NJu LW tr°n m bhntdh, tths3 o- htShmgy s
phgpbithph€mg nh, IWn kxBtnh Lt oHOm v~ b8n K
L € n gon.

NJu W tr°n m bhntdh tth3  a- htShagy s
ph8pbifhph€mg nh, IWn xBtnh Lt oHOm v~™ b8§n k-
vaioph€m g t r 3ln@n g _ tar€sau: n h

R=(X, - X )2 +(Y, - Y, )? (6)

Do c¢c8c Kdjtc-qudfmiv's sai s~ trong th
silt "magHckh- i n°n khemg thWnc-ngo¥i
hl[o cthblta cli Wl cm~™ ¢ ht h W rIB®c n@ng
tr nng@Hi tiJp c- DbE&8NQk2Rh R {REBT m«r

V=R - R

Ri = \/(Xc - Y )2 +(Yc - Y )2 (7)

Trong c¢c8c ¢c'ng th_c¢ 1, 2 v~ 3
R: Gi§ tr° ch2nh x8&c nogodlib&n Jk2nh v

Ri: Gi § tr L@rgn tkrnth ¢fm ngoli ti ]p
Xi, YL: cthethh Lix8im d.ca t hnthexcs o

Xi, yi: LGid&, dlirtvBgod ad%h <c t J]

Thay (3) va (1) vao (2) ta co:

Vi= J(X - %)P+(Y, - v)?- R 8)

NJu kT hj @gFEwgYc,a t©m v, ,ng tr ,n |~
hi u

ch" " ®mgt ng | ° dx v dy ta c¢c- quan h
XC=XOc+dX

Yc:Y0c+dy } (9

Thay (5) vao (4)val @ph€mg tr3nh vQ dlng tuy/n
t rncWu_.i Taylor gi_,i h4dn ° th” nh phfn

Gif s6 n ®Om ®o

tran mét thit t'o

thunh mét ®a gi,c

néi tiOp trong

mét ®-éng trl3n ca

tOm Ip Xc, Yc vu

b.n kYnh R. Vii

gl thidt nh-

trin tda ®é cia )

c.C ®iOm ®o si H.5.3 KiOm tra ®¢e nghi®ng ciia c,c

hinn mAe hxnh trA trkn
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Vi=- R + cosaidx + sinaidy + \/(x"c - %)+ (Y% - Y )2 (10)

KT hi u s° hUnggmg ¢t rdonhc_ vaQ pchdng tuy]J
khai cthrui Wn Tayl or gi_, bdaUmhblit tthda ndr- p h-
RO \/(:XOC - X )2 +(YOC =Y )2 (11)
ta c- tRW @imgttr3nh s'€© hiddngh’  nh
V= AX + L (12)
trong L -
&1 cos, sina, @
e1 cosa sinag
— € 2 2
A—é ____________ N (13)
e u
g1 cosa, sina, {
eRo
x=gdx3 (14)
edyy
v L =/ (15)
L® A g i |7 me€mtgrdm 3mh s~ th €uccih’ n
x3(hh"ng v°™ 3 ¢, t)
ari:Arctgy"—Ycr:1 \(11
XiVécthXxn s (c- 3 phfn t )
LT Vécths”™ hUng t, do )(c- n phfn
H ®tmg tr3nh (@Hggtm mhph i 3 Xn s°
nghi Tmeo nguy°n ®¥mgs nhb3mthbigh nghi m
h'ph€mg tr3nh n”y | 7 LinQuhikim nt hfoAv3}rg«<n
' nthghi m n"y @Hg tr 3 wh ch nthi ¢ F@tmgl dp

trinhc h u X ©san:h

AT AX+ATL=0 (12)
Gi i “@mgtrimhnaytaxacl’ nth€c ¢ 3 Xn s R, dx
Toll toOm clL@ct H§rhesah

XC=XOc+dX } (13)
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Yc=Y0c+dy
NJju o4 ©mc &¢ atQu tgi " ng nhau c- nghoa
knbik htng b nghil° ntgOm Ndjua to&8c th, t kh:
I"t€ ng qualndtrreghi °ng.
n, | n dconahvéatg c_. €tch.tt2 nthh t hieo c!ng

= J(Xie- XR)2+(ye - YE) (14)

trong L :

Xic, Yict®mUYc_, a th, t th_ i

X1c, YLc tt@M c_ a th,t th 1

HE ng c_, laelveec tt 2@shu: nh
i 1

artangj = 4"V ° (15)

X'e- X%

G-c nghi°ng ¢®a ttheth thngi th ¢

e = (16)

= |_('D

Trong L - h|IaL cao c¢c_,a th_ t th .
NJju xung quanh h4ng m,c cfnl kirWhwgt r a
thao tac, m  t Kkhol LgIWCHUt &ty c8ch xa hUlng m,
tra kmotfng b33ng chi Qu cao (hoHc t t n
c- B8hWd, ng c8&8c m8y€kn g lic -voph 2trhit nxg§ ct hc |
LW  x18 alh ngh °ng.

Hinh 54 la sh L Lo L nghi°ng b33ng c¢c8c m8y
the ngPh€mg ph&p thesau: hi n nh

Chan hai ®Om ®/Ft
m.y | vu Il sao cho
gac 101l xEp x@ Iy -
gac vu«ng.
8/&t my ti |, ®o )
s- bé khofng c.ch

td | tii ch©n hing U
méc cCn kiOm tra VoS
b»ng th-ic thBp.
Chia ®e i t-ing cCn )
kiOm tra thunh c.c
thit c,ch ®0Ou nhau
vu tYnh gi, trb géc
nghi®ng t--ng @ng
vii c,c thit ®:
chia. npHt m&y t di 1, c¢c©n b3BgtlHME yc SlicXms "t |
trénbanl, I ng b3ung d¢&ohlge& d¢ho c&c th, t,
phiatraiv™ ph2za phrli c. a clnLgeo:rZ’snthr(d'ﬂnv
( Pi trungbinh(iL€c t2nh theo cing th_ ca;

H.5.4 8o ®é nghidng b»ng m,y kinh vU

thenn th-nn
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b, :%(biT + bip) (17)

T€mg tevdapt mTyWmdil ngdmlL€&8c c&%nlt
t Lo(Tiv: (Pi, tr L&crungnhb3tnhheos €&t ng t h,
1
9=l +9) (18)

e =(b- b)(S +R)

n | ch t©m c_, a @ hgOlLthc x&nthheadceh
ctng th_ c:
ei=(g- 9 (Su+R) (19)
Vécthl, | L€k X&mh theo clng th_ c:
= J(€)? +()* (20)
HE ng c., alL€ec X8eh theo ctng th_ c:
a=Arctge_l—' (21)

e

5. KiWm traea c,a c8c cblu ki n c8c hUlnc
M, t s° hUng m,c clng tLr3ahhclprhniﬁthItvt2
nling clinker trong cac nha may xi mkng 1o quay, cacl € ng ng t
Fyévy°ew cdhuznh x8c #7i ®Wmctaac§&® mding
c dhong c8&c t i Ili " u thilt kiI.
nW ki Wl tdriac cfn ILclhIKUi] - mhlfcs&ch v°©
gi . ai Wm cfFnaki Wm ctri (t kK I®md %heo
ctng th_ c:
':%GOC% (22)
TrongL : h | 7 ch°nhi WaokigWmat ma i
D khol[ng d8wWm ki Wm2tr a
V.i c8c giBltac cD vithwh&&c d ¢ t hi
kJ]. Ndjiu | " ck khdgm® dung s BUt cyh’ou pchfaup.

Vi lo ch°nh cadi Wm _m°nhatih, ¢ hi n b
binh.Kho[ng c&ch Wm_ e°rmbang m&yitoa o’

d.
ch
L€

6. Ki Wm spag <Qm c8c cblu ki n
6.1. C8c h" " ng mioc cl1n kiQm tra:
C8c hUYng m, c cfn kiWm tra c- thw | ":
-C8c d«y bu Itng c,d ic8§e, icbla8§ &inh
nghi p .
-n®ng ray c,a cfu t®e rmgtvong§a §kln
khac.
62.Ph "ng ph8p ki Qm tra
a.KiQm tra bZng c8condi Yt ba thilng th
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V. i c8c thi€gtngbemBtyhkrigh€hco t h®pt h h:
songsong c¢c. a c8c dBuc kki Wm ct-r dohbiRmg [ © &
c8§ch maji acblu ki n song song V., i nhau
i Wm Kkir\wemgo imhau nghoa |~ 2 c¢cblu ki n s
Ph€mg phdpnay Lln gi Bngnbh" E@cd tnlipQu
ki n Ri‘ cwmlucFn ki Wm thklta o Bbbit hind&yn kmHith
i thadtdclo m t c8ch d. d”"ng.
b. KiQOQm tra blZndy ém8&y Yi.o " n
NJu c¢c- m&Ydit'onnt- th3 & - ¢dhMg ks oMing
hai kiblun b33ng niEkQWmc &§ch LbRnlki WUt r a
Lokhol[ng &g hhfmih hJ/JLQuw 8cc-LHK8'ys /Jun €mgt c h
trinh chuyén d ¥ang ¢ h o v€mgtrinh ¢6ytén 1a Kdference Line.
Th, ki g tinh nh€sau:

m]
[m]

A S B
A d

1 2 é i

o . o o ol

H.5.5 KiQm tra ®¢é song song cfa

c o chi tint
nHit m&ylUelo “ m t Lt Win Inblt Lk 8 g €kab trinh
Refrence Li ne v~ n& d&ml EipWn2IA v B (A v~
Leng qby/Ju) ti Bpt thgaml ALY Wm ikra &V8nc
2. inmaytoan Ll cli " n t° thtng bgdli€ritg: nSin W
ditrongL -Si | © kholhwWmcA8chl®ngh®anlng g-c
Li Wnkui" n® ng quy chiJu, diliWwm k®&dlgig h
qguy <chi Jju.

VIL.nO V71U HOéN CDHIG, T Lv&P B4N VL HOé&N CDNG
1. C8c khBAnni eéem c
11no v ho"n c¢clng

L™ vi lcenk&e  €rc2 dk&ic8 hh gt hx © yI' «doam g
thanhtrénchs® h L & QDCbLa«oIL‘mg cho thi cong.

no ho"n ctng g m c8c |l o4i sau

-no vE&€ ho"n c!'ng c8&c bhLl sy xmosSnyg

-no v€ ho"n c¢cltng san nQn, nYo v®t, ho
-no vE& ho"n c¢ctng t.ng h4ng m, c hoHc t
1. 2 Thi Yt I Bp bAn vZ ho"n c¢c!!ng
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L™ x IT t°ng h  pL€8ctrlhmgglqui§rEtm
hoan cong m, €W 1t.hli Jt | dp m, t Ib¥Wgntiéuv € ¢
chuXn,L tthWnbFiyl. n v tr2€ ¢” ck&ciEstr & «
xayd ng trong " ¢ad thi cing v~ <c8§c
so vhilJt kI

Tu8 theo quy m! clhgphreéenthdy ptu8att
ng€ i ctathWwW chia ra c8c blfn vE& ho"n c?

-Bn v€& ho"n c¢ctng t_ng hUng m, c cti

-B[n vE& ho" bHtc *nm8gy Itdhpi J]t b .

-BFd" ho"n c¢ctng t  ng thW c'ng tr3nh

VQ nguyEon vta‘obcho'n ctng phlikhih kJjth
t h“ac Itothig clng vi c (m-ng, tfng ngfn
congrinhnk : t hudt hY tfng).

Q

KJt qul ¢dng€EtBe " n clng k p th i
t. . ng ehfgq tr3nh kJt h>p v, i k]t qul ¢
nhat hi Jt"  rkh] Icth k" p th i c¢c8c khi JJm khu;
chong€ i x©y | p r¥%t kinh nghi m s
khuy/Jt dpoyw®e&knh hi t hyi VQ k.nhLmn do
gay nén.

BrFrd ho"n ct!ng hts" 1B\ ntghWw Llrﬁcdn(jntunh

viods ng. Ngo~"i ra n- c¢,n | t "0 i u
thiJalik/Jgt Yo m r.ng v° n®Ong c bW tchin/pt
kjphemg 8§n blo v c¢clng tr3nh.
2. P ng phap Lo hoan cong

no v& mHt bung c¢- hetmvg 8pph 8dp, nEga uc § c
vubng goc,t ol ¢, c, gi ao he€hg plap toan htbcHic Nogh™ y
ay s, ixublt hi n c_L@clic 8t tm§ yb Vve3oami ¢
l'ng ph®mgphaptoanltdc | ° t hhmdre[ti n h

N, i Lod wr€Eg ho”" n c Eingm vEEfiyc § ¢

3.1 Hé thnng c¢c!ng tperid nifidtk Jg 1 tmh u Bt
-Vt ti2W §rcgo|—bt :

-TOmM c8c i JJng

-ni Wm glao nhau c¢c,a c¢c8c c¢c*tng tr3nh
n®&ng k2nh “ng dXn.

-Kholng c8ch v"™ ch°nh cao gi_ a c8c
-Nhi dXn ¢, ah't_ thhp dpUéing tr3nh k:
cong trinh.

-n, caolL§, andp h° m-ng, m8ignh «nrg

dXn.
3.2 HE thnng ctng tr3nh kW t huBt
-V' tr2z c¢c8c c¢, t
-Kholng c8ch gi_a t©m c8c c,6 t
-n, cao c,a c¢c8c dfm x° ngang
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-Kholng c8chjnd@y§cdxn nglLtr3nh ° gfn

-n, v»ng ¢, a dOoy

33n0 vz ho"n c¢c!tng san nXn gl

C§c m €& téwlcao L\ Blgdi Qu khi

-no Vv E LHt san nQn t I 1:
tich (ktmt heo L'b [glW i ch_ ng) .

34no v ho"n ¢c!'ng n" o v®t g1 m:

-C&8c m E twlcao (hl tad n LWolddeéesng
Li Quhi Wn nYo v®t.

-no veEL®MMEBM Yo v®t theo t I~ 1/500

35no0 vZ m-ng gl m:

- Xac U nh v tr?2 LlcdHat ,t _ cn8ge pkrrfcgha tikhh " i,
c8ccla, c8k ngi./jng

-Cao L, mHt m- ng.

-Riéngl" i v, i Wh'n"dfn c8c gyja diEWm nt
h" " ngtcHJEW xl8mnh [t odhwmgyE kK2chchbh v
Fmgfio vE c8c ch, nht ra th_,t v~ o.

36no vz clngtdnr3nh d’  ng

-Xacl nh Lt§Om

-Xacl' nth | chB nth@ng ~

-Xacl' nh b 8lh§ K2nnphh v~ LHE ©1ge h,

37.n0 V¥xng giao thlng

-no vELcn8hc g-c ngo Ht

-no ¥&ng cong

-no v ELCYnt gi ao nhau

-no vE& v¥%ng tiJ]]lp cdn

-no v & tlo@n g Bt

-no WE caol®Ryg ho ' n téhinhk Wuilaolo

k
t

10m

-no VY. cao v a h~ c¢ch, Iyilaodnbaao, act
L€eng.

-no Vv ¢ h, nh! ra, I »m v 0o tr°n v  a

-no Vv € LI¥€ nndy,§ ranh, kénh thoat

-no vE& gilJlng wWwWcema tho8t n

-no vE€ cfu loUYbhentgr yna ho"n th"nh
VII. QUAN TRdC LBDN Vé CHUYgQN D  CH NGANG CDN

1.Kh&i nhHb[m cvQ chuyWn d c¢ch c¢ctng tr3nh
nhangayra chuyWn d c¢ch c¢clng tr3nh
1.1Ph ©n Io'i chuyQn dach c¢ct*ng tr3nh

S, huywn d chhicea Ri*tWg Itlf s vt hta
nguy°n tdun trong€ khisngn@icanadc8c v/
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nhién,c_, a t[i tr ngl,ng, Bh8&c GoUt hW phC
d" ch tertsnngh t h" " nh hd® | odi ch2nh sau

- ChuyWn d cé@lmdg hekk3mds, tr i hoHc
cobng trinh)
- ChuyWn d° &tm gt hne2am pnhg a n g

T"ng h p c¢c.a hai 1l o4 chuyWn d ¢ n"y

rao khongl” ngQu t Yo n°n c8&c biJn dUng€nguy
cong,nghi °ng, VvHn xodnYi€ Ay biflnvdUnd/
dXBjn e©8cc” c¢clng tr3nh.

1.2C8c nguy°n nh©n goO©y ra chuyQn dach

C- hai | oUi nguy°d/]mh®muyxWn d JJah dbXin/]
trinh
- Do c¢c8c yJju t°~ t. nhi®°n
- Do ¢c8c yJu t° nhon t Yo
Nguy°n nhon do cngc °ynjjub ato g~ m
- S c¢co d«n dpblt&®€8c NnQmp m-ng clng t
- S  thdy c_,d HhiXm, @ecc ngfm vv
- Tnh€mg c.,a c€8andha°nohblt cl!mg cthbR
t hutkn,cy a c 8B nhgo %kti Jjn t Udbltc, a v, tr
Nguy°n nhon tdo nh&8m w/Hw bao g~ m
- Tnh€mg c_, a€tnrgorbgnl th©n c'ng tr3n
- C8c sai s-t trond agucgh Hitr 3cnthn &k htlro3
- S t Hay c8c thRhh ¢hd8doc qui hoUch
thoatn€ cdo thi c¢c'ng h° th ng ctng t
- S, rumgg c. a g Qho mhmfgtc, a c8&c t hi.
t hgi an thi cing >»>@onggailogdnchkmagi nt
v d manh coéng trinh
- S  tHay §p | ¢ | °n neQnQu:- ki mclhby
t hutknde vi ¢ thi c¢ctng x©y d ng c8§c

2.C8§c t hdlaréng cho chuyWn d ch c¢ctng tr
21C8c t have sg cho chuyQndlod h “Unh On g
- n, | ¥%n L'tiuylt khol[ng€mgch HHBhgot ph
mHt ph8og°n thu cc/Ja miBh mhARgg c.
t hLiiwm quan tr dc

-n, l®Imglfi gi_  ailihewm th v™ t2 |~
theoph€tm g t H3mg t . m Hut ph3ng c¢c_., a nt
t h°Lii Wndi trén

- n, | Uun trung b3nh | 7L gl&nttre°nru

m Hut bcyngg nQn nm- hgn trung b3nh c.
theé ng€c X&mh m gfFbBghsau bRng %A n
c.@a8c m ¢ chia®dhnogwsan nmt rcdic

1.0
%= a5 (23)

i=1
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TrongL - si-n, | Y%4n ¢, a m ¢ th_ i (i=1, 2,¢
niS” m" ¢ quan tr dic

T"¢& |1 %n c¢c,a ctng tlr3 hwinlt'h ti ksho
t h i qwiaantrdc (t2nhhmb3ng t&ng hot
n | Yn Iichi\/\gri_ﬁla" hcahi® n h “4h = dhWm h ai
Lang xétt Yi ¢ %ngli mymt t h° |
22C8c thiavwe sg cho chqun dach ngang
n"i v.,i chuyWn d ch ngdmgacadt¥anagm tsa
chuydVnch ®©hregp & ¢ (t) v ngang (u)
temgl” it,uyl’ t vl tchtuyWned xX&comtg t€ nh
c huydWnc h £ hn3gn g
3.Y°u Efuch2nh x8c v° c¢chu k8 quan tr dc
31n i v, i dualn¥unr 8c

n ch?2nlolik®mgtrinhL €©c durih cl it hwWi t.
| o ébng trlnh trong TCXDVN 271:2002.

Vi LelinL€©c tiJn Lh” hkpl HBi nhi Qlo. | Fn
C - tpHéN\chia qua trinh Lo lin thanh 3 giailo Yn tlr-o8g chu K
loL€c a chsau nh
a.Giailo " n thi «c¢ct'ng

Chu k8 qlfaln tlidt t i J]tioshuikhik «x ©y d ng
X ong mdng adng trinh

C8c <chu k8L~€cl]|<1htbech|§n 't u ©y heo n
Thong th€ nghingl€©c th ¢ hi n salu«lkth€cc?tni
25%, 50% va100% t [ i nt i~ ngi c8c c¢clng tr3nh g
tréenk hu v LicQuw -lkia rchblt ph_fngt Ypc bhourongt8h W
quat r®nh thi c¢c!'!ng x©y d ng.
b. Giailo ' u Kki c'ng tr3nh v 0 khai t8c s
Tronggiailo4n n"y c8c cHuWecsld ghanu8ridlou, c
L Ic%na cing Er3nn cT'ncg |, Lo tphIli s1'binc h
cangday,ng€ ¢ | @ t%e c¢c“"ng nhlo tH{rnhs ¢ “cnhgt
th€a. Trong th€ ng tr obogdinginaiiy Lohlao CkBg t r on
k h o [ Réghar.
c. Giailo”  n c?tnlyg tvr #onnhn
Chu Letonggiailodn n"y & -nh htW Lifnt#mgn g
V' °c gquan trdc s& khw“untbo¥%a &hihg tt c3
2mm/nktm

32n i v, i quan trdc d ch chuyWn ngang
Y°u tifuchznh X8c gquan damgbccldng ht w& utyh
t2nh cghabltct ng tr3nh v~ nQn m- ng <c_, a

quan dt'rccac chuyWac ngainhenhong blng sau

BAng VIII .1 Sai ¢0q aghwpyQrhm doghiamgdmg ctn
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Th. LoYi nQn m-ng ct!rSai s’
t h dn

1 |Clng tr3nh xoy &l amg t 1 mm

2 |Clng tr3nh x OW §dét Ih catt 3 mm

3 |Clng tr3nh xOyL& 8y, it 5 mm
| . a@ao

4 |C'ng tr3nh xO©y L @Ldpd. § 10 mm

C8c chu k8 quan tr dc
a.Tronggiailo  n t hi ctng x©y dOng c¢c'ng tr3
Chu k8 qglfaun tki€®ec t h, ¢ hi n ngay sal
xongp hf n mencg kthri c- 8pLing wgoancgr nggctr
C8§c chu k8L ®¢/Jplnnthh etou 8 1t herog nh ocHc
gi [ m 8ngandléncdng trinh
b.Tronggiailo” Bl u vBn h”"nh c¢cltng tr3nh
Th, ¢ hi ' n hai chu k8LliQuarkit mdik ht§rco rbg
Khi It " chuyWn dtmhc< 2mW/ mg. ng quan tr
4. Ph€emmg ph8p quan tr dc
41Quan Uor Adan
C- nhi®©®mngpph8p gqlbamntengchi n nay c
ph€mg phapch, yBe §p LdJaphgemg ph&p thu
h3nh hph&€mg” ph8p thu chuefmg thhugp ttoh
chuXnhh®®eh §p d, ng r_  ng r «ieuli Wshtendo
cho phép Lo nhanh, L, tin cdmgaph8@Pht hu chuX
ch” " d8pg tr ot gqgc §iEbpt bi€kthimhg gi an t hao
hGhh!nglHit hwWwig§y LvEc .mi a
42Quan tr8c dach chuyQn ngang
Hi " n nGay hg s  &mgphapcsgud @EW quan tr dc
c h u yngamg
- Ph€emgphaph€ ng chuXn
- Ph€tmg phs8p tod
Phetmgphdgph€ ng c BW Xquan trdc d ch chuyV
| * ienggh- c¢ch” Bfcdchm® c8§c cing tr3nh c-
nay, sv, tr° gi%p c¢c_,a clng ngl¥ci GRSt V"
ph€mgp h § p LtlargngaycanglL €c s d_ng r. ng r «i
5,Qui tr3®*nh quan trdc chuywWn d ch v~
Vi ¢ quan tr8&8c chuyWn d ch (1 %n hoHc
L€ech ¢ hi ' n theo® qui tr3*nh sau
a.LBp mhp &n ku t huBt
Trongph€tmg 8n k: thudttHIEWMNAQ@n rm:- c§cv
t r Yac coogtrimh, cacli Qu Lkia rhblt c®nag ¢ hBEmht Wi
trongkhu v ¢ x©y hd ng@h©On-° fiFckti Wme 8w ° -
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ph€mganb”™ tric c¢c8c m ¢ chuXn vTolan&§c m
hoHc nf &c quanht cday Wnc nlg aihgmgphddrnva

L chxacld, c¢ch’ nlocld n@B88ch m§y m- tolUct hi )
b.Bn tr?2 mnc chu’yYn

C8c m ¢ chuXn c¢c- vaill nljn, goadanhr xBg
k/Jt oqwd trdc chuywWn d ¢ c.,a o6fh®ctr?3
t hi Jpth Jh™ p LvEclhth [tidi cl onhv'l ©ur 2d ""in

c. Bn tr2 c¢c8c mnc quan trAc

C8c m ¢ quanlotridn (hmHc m ¢ gquan tr
ngang) L€c b~ tr2 t4i c¢c8c v tr2 €im¥gy c
t h2 c LW cp- L 8hhg&@l ©€c m, t LFol§ glhejtréeng nhblt ¢ |
L dcbayWn c,a n_-. B

d. TA ch6c tlhDccl'hiicihng chuy Qn dongphapt heo
L« hyn

Vi ¢ tlol8lbL®c ti /Jn H'vghQ Edmelb«l €c

phe° dtoygpt€mg 8n k: thuOt

e XY |I'T Emglg-£iu,v™ giao nop hit s

Sau khi tolfic kRFmha&shgnx trl T s° 1i u
c h o lgFhui€ecddng trinh

VIl m t s h8ychuy®°nrdieng trong x©O©y d

1 Cac may Lo goc
Cacmay logoclL€c g i |7 ¢c8&8 m8y HKiech vo
dung LlWLlo géc ngangvagéc L ng t €oingkhH"  ng c¢chJ v~
trinhthict ng x©y d., ng c¢c!tng tr3nhLlL®: il "cmun

trongnh_ ng | oYi thi/Jt b’ guBn cthr?Z nnhg xk8hct
n- [€hng r BAMNI coh2nh x§8dingtrialy d. ng

1.1 Pho©n |l o4i c¢c8c m8y kinh vo

1.1.1 Phon |l o4i c¢c8c m8y Kimhs 'vot hd
LHle thZryh c- thW chia m8y kinh vo th”™nh

a. M8y Hkihnk:vChblu Lt Yo ubg nki m | oYi
L€c cthriac ti/Jh tW'cn sb” b Jnaq @ 2In"h |l /shi.
cthi " n nay®€khisdiq xublt v3 qu§ | Ydc hdu.

b. M8y kinh vol quamd ®8yc:h/Btrido b 3r
tinh,c- t hli gt sb™ tr ¢ ti/Jp@gin tBonbyokBy
vo HWI nhi langlh®y sd_ ng r @‘gclirwnm .c_Nah | ¢
maynaylang€ i s d, ng m8yll phBEi nr ndikdi Ao
ki tmuyQn s” |li"u tr ¢ tiflp t. m8y ki
cC- linlg &t ng ho8 dawsg tr3nh

c. M8y kinh vo s)n@Dilgitaodi Thméyd |
Lldnhblt m i xublt him ng ft@ foulg Wmhcng hodUi
naylaxublt kJJt qul ra m"n h3Hdhc tsi'nhr Hth
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dang. Ngo~“i ra, m8y c¢c.,n c¢c- thw kJt n’ i

thaotacloL € c t h c Lhig.n t

1.1.2 Phon | oYl ln moywécki nh vo theo
Theol'm BO g-c¢c ¢c- thW ph©n m8y kinh v
a. LoUYi Lsn wd-Phd - giay

n® | |1 b8 m8yd,  ng ©he Ufbd Jw, i InoUi
nay, m t v , nlganf r ,nng a(n g hlo I:bcn gh€e chia th
3600.L Mcihia th"nh 60" v m, i ph1/4t C hi

b. Lo4Yi m8y kl_lhnhvvqgrsad d(gmgn)

n- i v, | m8y | o4i 'y mgtang)ngdg heo, m

chia thanh 10 LQ x| gdad] L@c ehth thanh 10 xkng ti grad
vvé. fgrad rblt ti n d,_ng trong @ig c | c
n€e ¢c da,t h- i quen n°n c §ce ac@gdungmhengg r a d
rblt bghWfjn =~ c¢cho©u Au.

c. LoYi m8y Kklimhv'volis gid§ag( mil)

M t Vv, ng gmaynay lt8onchia th" nh 6400
maynay hayl €c d%ng ‘€ M: ta 1 odMi m8y n vy r
1.1. 3 Phon | oUYll, m&y nki xlBcvo t heo

n, ch2nh x8c¢c ¢, a m8y kinh v | 7 th
n ch2nh x8c c,zéem§3h|k/\/inbavqehngL(bgocung K
(g6c ngang haygoc. ng) Kk hi t h, clohihom™ nm, cth “vn hn.
L c hénch ¢, a m8y c - t hw phon c8§c m§y l

a . M8y Lkioh2wmalh x8c Kaao hl2’'nlom&y8 cc :n h,
hhn 2"

b. M8y kinxBcvo LEhamgh kdmuhnlly og&c t .

3-5"

C . M8y kinh vo ch2nh x &engltogacrg b3
5"

H3nh 8.1 .7 mt s m8y kinh vo
gi ., i
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H.8.1 M.y kinh vU c- hac vu m,y kinh vU ®iOn t6 ciia
h.na NIKON NhEt Rn

2. Thtojtchbi'Qu d~ i
21Th pc t h®p

Th€ ¢ th®p | " Lo ocdii Quhid]ti bKkh§& ti n
I chxgch rblt t°t trong thi gRdigWnCoy, ad.
Lochi Qu d”"i trong xO©y d, bog cn8hc” kchaool ntgf
tehng L i n(gkddnofng c¢c8ch gi_a c¢c8c tr_c c,
t 5(20m)lj Qu, koitlem tr°n c8&c s"n b° tlng
n@lali Qu ki mgwW Tt ht ¢ hHo khelng cEbh b
thép.

Hi " n nay €rn°gn ct-h b&m nhcQuw., | oWii §
250.000VNn LJ] n 1.500uB80Q he® nghbit™ Ichi Qu d
th€ cn«xublt hi n<€cc§chb Vnoglis’ tidardomod L, tbi Qinh
casovah™ s° gi«n n° nhi t thblp.

Khi s @.cng ht®p cgr k®otntgyh € nnch v~
phiinkh8 ki W@ ddWaph&ét hi n c8c sai s’
| oYisatir s’ n"y ra lLlkh, i c¢c8c kJt qufl
2.2 Cac may Lo xa anh sang
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Ngay t. t fieapubkt h6i0 nloc&khomBy c8&ch
séng anh sang nheng ca&c may nayth€ ng ¢ ng kOl rm°n
d, ng thrcoomgg x©y d. ng c!ndm®rl3enblt Thi 'n
cacmaylo xa c¢_. nh, c- thw | i ghlotgder ° n
nench®%ng dE®cdfmg d_, ng

H.8.2 C,c m,y ®0 xa ,nh s,ng ci nha 1%p tr2n m.y
kinh vl ®ifYn tA <a

trong thi ctng x©y d. ng c Loxgl €©rclk dvph .
trénmayk i ni ‘vp t c¢c_. a Nhdt B[n.

Xuh€ ng hi n €@dy tlam kmhd ng s [ Ho xa u blt
rengmal dbp chubog xm@8yv " o trong m8y Kkinh
maylach é&nog r blt mUnh glLddil’ ' n m&y nl o cnh ¥%n
n-i  t phs@un

Trong ndm mE®n xublt hi ' lo kbélfngm8ysc
nhb3Jxng LASER GEtohok hpoh[Gnpg ¢ 8c BW nk'iyWwmd Yinr
nghi m!imlgutr3nh rblt nhanh c¢ch-ng v~ t|

3.Cacmaytoan LYdi  n t°

Maytoan L9 cdi " n t° I~ t° h’ pL -3 May khh mo d u
véi tn s! DT (DigitdoxaTihemdtol i tEeDM (M8l
Distance Meter) va CPU nh€hinh 8.3

EDM g
CPU
DT >

H.8.3 S- ®4 khéi teeng qu,t ciia m.y
tann ®le ®iCIN tA
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Cacmaytoanldci " n t th, ¢ s |7 m t ctng
x©y dnaoa’ i Lovic Wa ¢dc thong th€ n g ayraon cho phép

t h, ¢ ch§ic ncbngc knh§c m t c8ch nha#@Xicch-
' nthold khing gian Ji Win,i Qi Wert @2hd¢ ¢ Kk J]
' axacl’ nh di n t2ch c¢_, a c §cehghrintatiérk 2 n
ichkhac.nUc bi  tL@L« wHtn hi n clEcli my tf o cl
chlg Lotr ¢ tilJlp b33ng LSHYERcahranlgl dF n t g
ti rmrlonig v °c x©y d. ng c8c ctng tr3n
toanL4di "tnn thi'ng d_ng hi n nay

H.8.4 M.y toun ®!c ®iOn t6 NIKON DTM - 750 cfia NhEt Bfn v
LEICA TCR - 303 cfia Thup S

4. CAc may Lo L, cao
4. 1. Ng Lglon ctadc

C- hai nglof° ncaodcch? nltangiti€cn snayd, n.
I -lx:nocao h3nHodaol€ nvg gi §c.
411no cao h3®nh hyc

Nguyénlychb [ n ko acao h3nhl mmhc clh™ nh8cc ao
haili Wm b33Jng m t tangnh€ignkm n 33Jm ng

—

w

H.I1.3 Nguy?n ly ®o cao hxnh hac
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Gi [ s /LlcWmhAiv 'L Biit onagoli &ma A | = I
cfn K& clAovm B ( HB) .

Gi[ s LtWmc8cv™ B ta d ng hai mHit
ngang (vid, @nhHit€ ©) g i | 7 mlHua ¢cabli Wmec mu X n
tréen,k holng c8ch gi_ & - -dhaii IniHtc hp°HIRMImc Bo
so i, Wm A.

TYi ImWm bblt k8 num gi_._a A v~ B cht
chuXh_ 3 vl WHi Ad®&t B mia vulng g-c
ngang. Gi [ s~ mHt t hu  cthtuiXnA t h v 3 tcrdt am
B thdi(a v° blctrizmh°h"c8c¢c mia t4di A v~

T. h3nh vE& ta s€& c- bi Wu th ¢ sau:

a=b+Dh (24)
hay Dh=a-b
Nh€v dy ¢ h®° nhli Mo Bc Biawnmvy Al ch2nlt d ~° h

t Yi AmwdndaB.

Trong thbh8c mAY phdnggugamlg v~ B (
chuXn gquaBA ch€© hgd agmit th¥%ng ta kht
d nmp.nW xlBonlbh€®c ch°nh cald Woni Aa vliaiB ct
d ng nmUtt p Biquagi Wm trung gian gi_a A v
d dangd nlg€c nh® m t m8y thu  b3nh m" b
c.aln- m t " ng thu n33um ngdoagtki mélou
(lol, cao) laL® tia ngdm v o v tr2 n3um nga

H.8.5 Nguy?n ly ®o cao

17 i
NN N1 N~

412nocaol wng gi §c

nocaol€ ng gi §c I"'nhilk k€ axc8 cglii Wan tbain g
cach Lo goc nghiéng (goc L. n g) v’ c§c Scritgnggitéhec cq
t hu, c.

H. Il . 4 gi [i tlotaok mguygic®cl T c. a
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Gi [ s L@&@pt i ®Mm A v~ €tidittleB mmgt  t i

ngdmcdhi Qu cao |7 | . Galf€esg gbh&ngg vw b
tia bhgdm8y t, i ti°u #gdhm . Z (g-c tI
T h3nh 11 .43hg th_ thW vi ]t
Dh +l = ScosZ + i
(24)
Trong L -i | = ¢ HHUtQum&ya o
hay Dh = S.cosZ +1i - | (25)

Nh€v d§W xl8 mth€®c ch°nh cao tdcao€ mguy °
giac, ngoaigocthienl" nh Z ¢, nocéh khdlng c8&8ch n
hai i WhvaBLli QuU-gi [i th2cemgUiph&§aonple ch’
Lec d_ ngi v, i c8&eUdngy tto & pay ch@phépm
LogocZvalo c¢c[ khol[ng W8 gi_a hai

Ph€etng ph&p thu  chlyXn hie3nrhh xM8 cc rdbht
d. t i ‘c néngnnbh c6 nh€ cli Wm | ~ m, iLo mnt t h 9mx
' nh&cm, t gi 8§ tr° ch°nh cao hUn ilkahJ] (
ntcot hw Ix 8th€c b33ng chi Qu d” i €ci at ani @l)r
ch™ IxX&d ch°nh cao ° m2 t5nm.r Y kwnhady n g
phemgphdgpn”"y trong x©y d., ng nh”™ cabn tfn
n h Bt n h<egh khing v3 thJ memgphadpmay ma  d,
phlic&é mbi LW ghgp ph_,  c mirénng kh- - Kkh

Phelng ph&p thédingclhyuX¥e Inh3n bQ ngo’

t h2chcho pvi ¢ LW chHuyy@rao | °n nh” cao
nhi°n &hng&p ph8p n"y phlngvhlJ]t cs2aoht
X § ¢ ph€lag phap nay khongll €c cao | dm.

4.2 C8c Uotic icamByt htng dong hién nay
4. 2.1 M8y thuFnaghu'Yn thtng th

C8c m8y thu c b unxgn ckéhn! nbguntg | © c 8c
s’ dngegi vdn h nhi @@8ychhih tiatmgdm
ngang ch8enhg v Huon LlWMc@ ch€nchnvQ v tr2 c¢cOn

-huli Wm c¢c_, a |l o4i m8y nlynhH[Cc-ahon k/d

cao.
-Nh€ cli Wm |~ th i gilan kthha@l,‘nyécrhal@u
quén(" v. i c8c ¢c8n b, c¢c,n 2t kinh nghi
4. 2. 2 M8y LbhgF b3 nh tQ
n® | 1o4i m8y t hu bz@a lnnhgitQuw n
ch"wmwho v tr2 n233m nganhgh rth' hormlct comn
tinh).

Q

-huli Wm c¢c_a Il o4i m8y n "y |~ th i gi
-Nh€ cli WmhcBlu con hWbdb ¢c-h, tng m"~ Kkht
hi® UWgPRnh bg§8§oc€ ¢hes HWQngeh, ng v3 vdy k
l odinimgyphl[i_ hJt s_c thdn tr ng.
423 Maylo t huF o@hag Ygl|§c
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Khing c¢c- |l o4i m8y ri hmgc, bii nh8 vims§
hoHmnLYdi "tn n~ " o Llel€¢ h sgQu c- thW s’
L €ctWxacl nth cao t heolocagl€yrfgn dil&§c .

-huli Wm: Rblt | inh hoUt, nha ohcécch-n
chénhcaol , n.

-Nh€ cli Wm; ch2nh x8&8c kINEGGE dla oc h dmh
xactemg L€emg hUlng |1V hoHc ti°u chuXn Kk:
nghi ohemgtrinhlolHc bi  t .

HI | . 4 |l m t s’ LmBy d¢@nu Ry XNAL
Thu thé:ng’éo d¥%ng tr°n c8c clng tr3nh

H.8.6a M.y thul chuEn tl ®éng cOn b»ng NA - 724 vu NAK - 2,

Thith Qi

4 m t s cm&nh8m- d¥ng trong x©y d ng
4 . | M8$ nghiZYu

M8y <chinjgu ZL | 1l oUi IW8yUa huy°ni a
th3bhog (gi€mng mOYW dhii)juitl°d tr°n.
nayLec s LW obuyQn ttoUt fFncsl p °m8mw 8§
trén. Hi ‘nmy tr®enng héc- tm t sePALMYUic) mgy wh
NZLc, a LEICA (ThWw-'NZS5: k-t it dngcc hiaJju chi
chiQdae i _ | °n tr °n hOHJC‘@I]] t . tr°n >

H. 8.6 |7 In&y PRIDJw, aho ph®pli Wmi JJu
[éncao100m v _ i s ai sai S 1 mm
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H.8.6 M.y chiOu ®gng

4.2 H LtPALAIAGG° GPS
th np v’ GPS (Global Positionm
nht o' n c¢cfu b3ng c&ch thu t2n hi u |
Yo I'mh v Lc-ch2rdh x8c.€ Hi ltamgnasyngd n
h™ th ncg aGPM: . Ngo~ i M: ra I' Ngaveclng
g i GLONAS. T. 1200&ifn minh Cholu@Au c
vaiokhait h§c s d_ ngnh vthtogn cfu GALIL
t i nhmich, a

Trong x©y d, ng NQTnhcgcL®c shWdgn.
W chuy@®n t€ id bt | °n c8c tfng Lcaol m"
nh€trongph€m g ph8p mBywgchi Jju

H 8.7 | "I'hmh tvhi n@R c.a h«ng LEI CA (
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H.8.7 HO théng ®bnh vb GP
LEICA, Thup Su

- R1 cia h-ng
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