
e10z - 82 0s 0l,l d]H!l{ 0il0c

n?!qc oaql 30p lPp c6np ugqc ueu e$ 9s loru
9i uQc qrl elp iq lglqt enc uBqd qupql 6uorl

'op Aep uqnc t 6upq (rQo

'nQlq u?p) r^ reo6u opq qupc iq l?lrll re^ rgr.i cdnp
'Qp n?p lour urgo oeq 4l etp iq i9;q1 6ugul ?H

" 'dpp eq cgo p^ dCB 'qu1:1 6ugc 6u9r.u ugu
'opp 9q cfic rel unl cp4 uenb gp 6uhp d9 cdnp
?qt 9c 6unc Apu tgntlL^) '6unp [9x qupl 6ugc
cgc 6ugc !r.ll cO!^ lgl uenb ugr; 9c 6u4rp 6upu1
qcip u?^nqc tpp oeql ?p dpp l?p !9qI cPor.l ueoql
9rt 6uorl IPB dpl conp 4] e1p op lq l?!ql c9C

'6upnq1 6u9q1 eip cprl dgqd Buonqd
6uo4 qull qcpc rg^ lgp nqu nequ cAql op {1
nqc z Q 9p ur?!p oec 0p r.lugs os r.lcpc 6upq quip
,ex cdnp cprl uenb u.r?!p elc unl 0p Ul EIC

e) (dt-ot+oH)=dH
:(oH) O uglp oec 0p o?^ eno +

(r.) .(dt_vH)=dH

:(vH) V ur?lp oec 0p o?^ EnO *
:nes 04q] 6ugc cgc 6uor] l0Lu oeql qurl

conp d ruelp oec 0p !r.l] 'dl 'o-l pl 6u4 6uon1 6
e^ o ur?lp c9c op rql 39flr.{} u?l} cop gs ngN

't[] ([ H qulq) 6upnq uep 6ug 6unc 6uojt
lPp conp ep (O) c9'1I opu {l }eq ur?rp }ortl rO^
os cPotl V ul?!p lel Qs cop ugnqc fcer 19n os rd cpll
uenD urglp elc oEc gp qc?l qu?qc conp quip 3ex
dgrld oqc c?ql qce^ re^ Qp nvp oe4 oenql uOnC

lpLU 
'uo.r] 

u,pu 
^pp 

ornqr ,re,Jlo."fr::illi]:
cpx cp4 uenb ren6u 9p nolq ull cgo op^ enp
'(Dugnqc nArq ul] 'o9q uQp) r^ reo6u iq l?!qt c9c
enc 6uQp leoq qc,ql qcll c4r] dgl fpu uQip 6uop
'6u4 rugc uQrp 6uQp uQrq tpnx Igp 6unq4 6uo.r1

lql r.r] etp 6upqd tPur op^ (iq lglql enc Qp ngp
6uo.r1 19p conp) UJI uorp ugp Ipp 6unq1 enp rq1
'6u4n4 41 ]gur uelq lpnx e] e1p 6upqd lptu 6uo4
'6ue6u upu lrl i^ € Eu) epc 6u9qd lPui orlc ops
4t elp lpp (u ' ''Z 't-=l) !d cPrl uenb ut?!p leI

,9qr el1-pw c6.t 1Eg 6t,{,at1

YH rln NSAnoN'sr

d

:nes nqu quip cgx conp cg't1 uenb tugrp
om Op'9p 6uo4'41 ugrp 6u4 u-rgc cpf u9,(n6u ue;l
enp c6np n1 ep 6upq unl gp op dgqd 6uonq6

,11 6u4 tugc dgqd Euonqd e4c d1 ug{n6p';,
'gtu 6upn ug4

6u/rp [9x qupl 6ugc c9c tenp ]ep dgl cec te] cEI
uenb ?p dgl oaql u;r1 cp4 uenb'6uo4 4r1 e,gl dgrld
6uonqd i(gq qupl pr6 c4 'ogq rpq 6uot1 'qup1 6ugc
cgc rp,np igp del cgc epc qclp ug,{nqc qupl gnb
!9p oeql ?p pnb narq qcac loLU 6unp dB 3onp ?ql
gc 6upc c9q1 cprl uenb 6tt6u 6ugc 9s lOru 'u?iqu
,tn1 'ou9q1'u9fni1 eip cprl iq lgrqi pi aiqd , . 6uonqd cgc 6upq n?^ nqc uglr.l cnql cdnp !l
tlupl 6u9c unl 0p cp4 uenb cg1 6ugc '^eu ufl I I

grir 01,rul ur siln0 AUx lll{lur uNoc l0n0

.f,vc drr cvc Nm cvu& Nvno cNou.f,
$ urt0 ilYc I[ EHr sNno sul lulc ],llllluN

sn

r! elp cgrt uenb iq ryqt oel nec 9.p aS 'L'H

!'

grr uiE clur l0 ]rtr0rc Bs !ilN3



@ sd G[uYCil oi rnic oll 1116

Vi dq: n6u vat lieu lam thudc do la hqp kim
thep (hC s6 dan n0 nhi6t cr=1,25x10-5), chicu dai
doan do L=50 m, khi nhiet ato thay d6i t(5+1Oq)
thi chi6u ddi thudc thay d6i khoing +(3=6) mm.

Sai s6 trung phuong dQ l0n x6c dinh theo
c6ng nghe dia tir d?t cO +(5-8) mm [2]. DQ chin(
x5c ctla phuong ph6p s6 duqc nang cao ned
tinh va cai chinh chi6u diri thuoc s6 hieu chinh
do t5c cl0ng nhigt do- d thdi di6m do.

Thong thuong, d6 thuc hien viec nay, can ti6n
hzrnh ki6m nghiem thudc d6 x6c dinh he s6 dan
nd nhiQt (a) cria thu6c vdr do nhi6t d6 trong 6ng
d6n huong tai thdi di6m quan tr5c.

HQ s6 co den thrJc t6 cria thuoc c6 th6 xdc
ttinh duqc tqi c6c Trung tAm ki6m dinh chi6u
dai, rieng viec tlo nhiet d0 tai nhirng vi tri khac
nhau trong 6ng d5n hu6ng ld r5t phuc t4p vi
kh6ng nhirng ddi h6i phdi trang bi them thi6t bi
do nhiet gian ti6p md quy trinh do c0ng thay
d6i theo, t6n nhi6u thdi gian hon trong qua
trinh thi cOng do d?c.

C6 th6 x5c dlnh gi6n tiep s6 nieu chinh chi6u
dai thuoc nhu sau: di6m O duqc gdn trong nen
d6t cung vd b6 tlQ cao He kh6ng d6i, trong m6i
chu ki,do xac dlnh th6m clO cao di6m A (li di6m
m6c dgc s6 phia tr6n 6ng - hinh H.1) theo
phuong phSp do cao hinh hec.

Chi6u ddi thuc t6 giDa 2 di6m A, B duqc c6i
chinh d0 ddn nd nhiet vd dugc tinh theo c6ng thuc:

Lo=L'o+L'0.d.(t-to) (4)
Tqi dAy: L'o - Chi6u ddi do.
Vi Lo=(HA-Ho) nCn s6 rtt ra duqc:

o(t-to)= Ha -H6 -L's (5)
L'g

Thay gi6 tri v6 trai cta c6ng thoc (3) vdo vi tri
tuong Ong d v6 phdi trong c6ng thrlc (5), tinh
duqC s6 hlQu chinh vdo chi€u dai thuoc tai di€m
quan trSc P b6t kY theo c6ng thoc:

ALP =
Lp(Ha - Hs -L'o)

L's
(6)

Nhu vay, viCc tinh s6 hieu chinh truc ti6p theo
c6ng thuc (3) (voi c6c tham s5 o, t r6t kho xec
alinh) de dugc thay bdng phuong phap gian tiep
voi quy trinh thuc hien don gidn hon nhi6u.

Phuong ph6p dTa tu cluEc 6p dvng thuin
tien nhet de quan trSc dO hln cia nhi6u lop ddt
khac nhau tai cirng mot vi tri m{t bing'tr6n
c6ng trinh, trong trudng hEp nay, viec b6 tri
tti6m quan tric bdng thi6t bi dia tu. sE don gidn
vir ggn hon so voi c6ch b6 tri m6c nhu trong
phuong phep trec dla truyen th6ng.

3. Thgc nghiQm tto l0n bing phuong phSp ttia tr)

E cone rcrnEPn isdzr-mtr

oat cua ong oan vot vat lro la cac orem moc
quan tric lt, P2... Pn, c6c dTa nam cham duqc
gdn voi ddt bao quanh vd c6 th6 dich chuy6n
l6n xu6ng khi hi€n tuqng tr6i hoac hln xudt
hien.

. ,i. Ong d1n huOng: Thudng cluEc s0 dqng.ld
6ng nhr.ra PVC dudngT kinh 2,5 cm, g6m nhi6u
doan n5i vdi. nhau beng khdp truqt, thich hqp
v6i viQc do tr6i l0n.

* Nam chem chuin: Gbn c6 clinh vdo phan
tl5y cria 6ng d5n huong ct6 ldm m6c chu6n v?r

duqc sir dung khi d6y 6ng dugc neo vao nCn dat
d6 6n dinh.

* Nam chAm nh6n: Nam cham nay c6 cac
chan dan h6i nhu ld xo duqc s& dqng trong h6
khoan. C5c chan duqc b6p viro de lep dat va

.sau d6 thd ra khi nam cham da duEc dua d6n
dO sau thiCt k6. Nam cham hhen duEc gen chat
vdo 6ng dEn hu6ng vd l5p dit cirng vdi 6ng.
Sau khi lep xong 6ng d6n hudng, cac chan
bing th6p crla nam cham nhen duqc thd ra d6
b6m vdo d5t xung quanh (hinh 1). Cu6i cirng,
c6rn phun d5y voa vAo h6 khoan ee c6 einn 6ng
trong lop tlat.

* Nam chem dla; Nam ch6m dia duqc sir
dr;ng trong c6c ldp cIAt dep, c6 diQn tich b6 mat
rong de tac dQng ket hEp cung v6i det, khi ldp
d6t bi tr6i hoAc l0n thi nam cham dia s6 truEt
dec theo 6ng dan hu6ng. Tai m6i top e5t oip,
cin dat them 6ng n6i c6 kh6p truqt. Khi thi c6ng
dat nam cham phai thuc hien c5n chinh sao cho
dTa nam ch6m d vi tri thit nim ngang, d5t dip
xung quanh 6ng duqc dam chit.

2. Dg chinh x6c tto l(n bing phuung ph6p tra hr
C6 3 ngu6n sai s6 chO y6u dnh hudng tl6n d0

chinh xec cia phuong ph6p quan tric dTa tt ld:
* Sai s6 dgc s6, sai sO Oo 00 nhqy cria thi6t

bi dd tim (dua di6m do tr6n dAu dd vio m{t
piring oa itrl va sai s5 to bien d6ng chi6u diri
irruoi eo. V6i thuoc khic vach d6n mm thi gi5
tri clla sai s6 dgc s6 s6 kh6ng vuqt que 0,5 mm.

.i. Sai s6 do thi6t bi do phu,thuoc d0 chinh
x6c ch6 tao may, inh hudng cria ngu6n sai -s6
nay sc drrEc giem eeng re neu tai m6i olem
quan tr5c trl do tiung binh dugc xac dinh tu
nhi6u lAn Ooc s6 (ttryc ti! quan tric tai mOt s6
c6ng trinh cdrc s6 dQc tai cung di6m do c6 d0

chenh lech kh6ng quir 1-r2 mm).
* Sai s6 chi6u ddi thuoc do phat sinh do su

thay d6i chi6u diri thuoc theo nhiet dO trong 6ng
d5n hu6rig. D0 dan nO nhiCt cia thudc tinh theo
c0ng thtlc:

ALe=1".o.,,-,0, (3)
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