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LUA CHON HE TQA PQ PE XAC LAP ‘
HE QUY CHIEU TRONG XAY DUNG CONG TRINH NGAM

NGUYEN QUANG THANG", NGUYEN HA™, DIEM CONG HUY®
OTrwong Pai hoc M6 - Dja chét
@Vién Khoa hoc céng nghé Xay dung

Tém tat:

Trong bai bao da nghién ctru, khdo sat ly thuyét va thuc nghiém dé danh gié do léch toa
dé dia dién chén troi cua diém do dnh huéng ctia dé chénh cao; dnh huwéng cua do léch
day doi dén toa dé dia dién trong pham vi 10km. Néi dung bai béo ciing khdo sét déc diém
bién dang cua toa doé dja dién chén troi va toa d6 UTM dia phuong theo kich thuéc ving
xét va chénh léch dé cao diém, trong d6 ¢6 khu virc mién nui véi chénh cao I6n. Tor d6 dé
xuét str dung hé toa doé dia dién dé xac lap hé quy chiéu trong xay dung duwong hdm dao

dbi huwéng trén khu vure déng bang va mién nui.

1. D4t van dé

Viéc rng dung hé toa dd dia dién dé xac
lap hé quy chiéu trong xay dwng cong trinh
da dwoc trinh bay trong mét sb céng trinh
[1, 2]. Trong nhirng tai liéu nay da xem xét
&ng dung hé toa doé dia dién dbi véi cong
trinh dang vung: céng trinh céng nghiép,
dan dung... trén pham vi xay dwng khéng
I&n.

Trong cbng trinh [2] da khao sat, danh
gia va so sanh kha nang ng dung hé toa
do dia dién va hé toa dd vudng goéc phang
UTM dé lap hé quy chiéu trong xay dung
cobng trinh. Tuy nhién con mot sé van dé
chwa dwoc xem xét, dé la anh huédng cua
dd chénh cao diém xét so v&i diém gbc dén
toa do dia dién cta diém, van dé anh hwéng
cla do léch day doi dén toa do diém.

Cong trinh ngdm la dang céng trinh xay
dwng phdé bién hién nay véi mot sb dang
dac trwng nhw: dwong tau dién ngam;
dwdng ham thay lgi, thdy dién. Mét trong
nhitng d3c diém cha yéu trong thi cong
dang cong trinh nay la thyc hién viéc dao
ham déi hwéng véi yéu cau dao théng ham

trong han sai cho phép. Pé dam bao dao
thdng ham, nhiém vu céng tac trac dia bao
gdm: xay dung lwdi khéng ché trac dia trén
mat d4t, chuyén toa d va phwong vi xubng
dwdi ham, thanh lap lwdi khéng ché trong
ham va bé tri dwdng ham. Thong thwéng
doan dwdng hdm dao dbi hwéng cé chiéu
dai khéng l&én (trr cac dwdng ham vuot
bién).

Theo céac tai lieu vé cong tac trac dia
cong trinh ngam, khi chiéu dai doan duong
ham dao déi hwéong khoang 4km, sai sb
trung phwong hwéng ngang dao théng ham
khéng vuot qua £50mm; khi chiéu dai doan
dwdng hadm t» 4 + 8km, sai sb trung
phwong hwéng ngang khéng vwot qua
+75mm; sai sd trung phuwong dd cao dao
thong hdm trong cac trwdng hop néu trén
khéng vuwot qua £25mm.

Dé xac lap hé quy chiéu trong xay dwng
dworng hdm dao dbdi huwéng ching ta sé xem
xét hai hé toa dé thuwong dwgce trng dung
trong trac dia cdng trinh: hé toa do dia dién
va hé toa dé vudéng goc UTM; khao sat dac
diém bién dang cta toa d6 dia dién chan troi
va toa do6 UTM dia phwong theo kich thwéce
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viing xét, chénh l&ch d6 cao diém va dé léch
day doi.

2. Hé toa do dia dién va hé toa do
vuéng géc UTM

2.1. Hé toa do6 dia dién va mot sb6 cong
thire co ban

Khai niém hé toa do6 dia dién chan troi
dwoc néu chi tiét trong [1]. Hé toa dd nay ¢
gbc toa do tai diém O dwoc lwa chon phu
hop (thwéng trung véi diém trong tam cla
khu vire xay dwng cong trinh) cé toa dé trac

x| |—sinB,.cosL, —sinB,.sinZ,
y|=| —sinl; cosl,
z cosB,.cosL, cosB,.sinl,

trong d6: By, Lo, Hy - toa do trac dia
cua diém goc;

N - ban kinh cong vong thang dirng thir
nhat di qua diém g{)c clia hé toa do dia dién;
e - tam sai th&r nhat cla Elipxoit WGS-84;

x, v, 2), (X,Y, Z) - toa dé dia dién chan
troi vé’toa dod vubng goc khdng gian dia tdm
cua diém xét.

Toa do vudng goc khoéng gian dia tam va
toa dbé trac dia c6 quan hé v&i nhau theo
cbng thire:

X = (N + H).cosB.cosL
Y = (N + H).cosB.sinL
Z =[N(1 —e?) + H].sinB

v&i N dugc tinh theo cbng thirc:

a (3)

,fl—e%.sinzB

Tw cong thire (1), khi biét vec to toa d6
dia dién chan troi co thé dé dang tinh dwoc
toa dé vudng goc khéng gian dia tdm va toa
do tréc dia. Vec to gia s6 toa do vudéng goc
khéng gian dia tam [(X — Xp)(Y = Yg)(Z —
Z)I" nhan dwoc bang cach lay tich ma tran

(2)

N=

dia (Bg, Lo, Hp); truc Oz c6 phwong trung
véi phwong phap tuyén cda elipxoit quy
chiéu (elipxoit WGS-84), chiéu huéng tw
tam ra bén ngoai; truc Ox 13 giao tuyén gitra
mat phang kinh tuyén di qua diém O va mét
phéng vuéng géc véi phap tuyén tai O (mét
phang gbc), huwéng vé phia béc; truc Oy
vudng goc véi truc Ox va Oz, hwéng vé phia
doéng.

Toa do dia dién chan tr&i dwoc tinh theo
toa do6 vudng goc khong gian va toa do trac
dia dwa vao cbéng thue sau [1]:

cosB, | | X —(N,+H,).cos By.cos L,
0 ||¥Y—(N,+H,).cosB,sinL, (1)
sin B, Z-[N,(1-¢")+H, ] sinB,

xoay nghich dao va vec to toa dé dia dién
chan troi; tr dé tinh dwoc vec to toa dd
vubng goc khéng gian dia tdm va vec to toa
do tréc dia cta diém. C6 nghia la viéc tinh
chuyén gitra toa do dia dién chan troi, toa
dod vudng goc khbng gian dia tdm va toa dé
tréc dia c6 thé thuc hién mot cach dé dang
véi cac cong thirc dang don gian.

Tiép theo chung ta s& xem xét anh
hwéng cha dd chénh cao diém xét so voi
diém gbc clia hé toa do dia dién chan troi toi
toa do dia dién chan troi cha diém nay.

] Ky hiéu: 6H = H —Hg, trong d6 H - d,cf) cao
trac dia cta diém xét; Hy - d6 cao trac dia
clia diém gbc. T cong thire (2) sau khi bién
ddi sé cé nhém cong thire tinh dd chénh toa
do dia tam theo &H (déi véi cac diém nam
trén cung mot phép tuyén vaéi elipxoit):

OX =cosB.cosLoH
8Y=cosB.sinLS6H
§Z=sinB.6H

Ctrong d6: BX =X - X;8Y =Y -Y;dZ =
Z —z,v6i (X, Y,2),(X,Y,Z)an luot 1 toa
dé vudng goc dia tdm cua diém co do cao
trac dia la Hg va cla diém xét c6 do cao trac
dia 1a H (hai diém nay nadm trén cung mot

(4)
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dwong phap tuyén).

Tw cong thire (1) sau khi bién déi sé& co
nhom coéng thire tinh d6 1éch clia toa do dia
dién chan tr&i theo 6H nhuw sau:

S8x =—sin BjcosL 6.X —sin B sin L, 6Y +cos B,6Z

Sy=—sinL,5X +cosL,8Y +0.6Z

Sz=co0s B, cos L,6.X +cos B, sin L 6Y +sin B 6Z

trong do 86X, dY, dZ dugc tinh theo céng
thirc (4). Cong thire (5) cling dwoc str dung
dé tinh do léch gia s6 toa dd dia dién chan
troi theo gia sb toa do dia tam.

()

Trong trac dia céng trinh thuwéng st dung
hé toa do dia dién quy wdc co cac truc toa
dd song song v&i truc chinh cta coéng trinh.
Gbc toa do dia dién quy wéc co thé chon tai
géc tdy nam ctia khu vye xay dwng, nhung
tét nhét 13 chon trung véi gbe cla hé toa do
dia dién chan troi. Day la dac diém néi bat
va clng la mét wu diém cua hé toa dd dia
dién quy wdc.

Dé tinh chuyén toa dd dia dién chan troi
cla cac diém sang toa do dia dién quy wéc
st dung thuat toan bién ddi déng dang
(thwong la thudt toan Helmert) dwa vao it
nhat hai diém cé toa dd trong ca hai hé [1,
2].

2.2. Hé toa dd vubng géc UTM

O nwdc ta hién nay dé xac lap hé toa do
nha nwéc va dia phuwong st dung phép
chiéu UTM. Trong tréc dia cong trinh, dé
han ché bién dang do phép chiéu s dung
hé toa dd vudéng goc UTM dja phuwong véi
mui chiéu 6° hodc 3°, kinh tuyén truc nam
cach khu vuwc xdy dwng cong trinh twong
ng la 180km va 90km. Céng thic tinh
chuyén gitra toa do6 vudéng géc UTM dia
phuong va cac toa dé khac duwgc trinh bay
cu thé trong [2].

3. Dic diém bién dang khi str dung hé
toa do dia dién va hé toa doé vudéng goc
UTM trén vung dong bang

3.1. Bac diém bién dang khi St dung hé
toa do dia dién trén vung déng bang

Nhw d& néi & trén, mét phang xOy ctia hé
toa dd dia dién chan troi vubng goc voi
phap tuyén cla elipxoit quy chiéu, con viéc
do dac bé tri cong trinh dwoc thwe hién trén
mat thdy chuan (mat vuéng géc véi phuong
day doi) di qua diém gbc toa do. Goc gitra
hai mat nay chinh Ia dd 1éch day doi. Chung
ta sé xem xét do léch day doi anh hwéng
dén toa do dia dién chan trdi clia cac diém
nhw thé nao.

Ky hiéu: v - d6 léch day doi; S - khoang
cach gitra diém xét va diém gbc cla hé toa
dé dia dién; dH - dé chénh cao gilra hai
diém nay, 8H c6 thé tinh theo céng thirc:

sH=23s
P (6)
O vling déng bang cé thé 1ay v = 107, v&i
p = 206264,8062 ; S = 5km thi 6H =
242.4mm; voi S = 10km, OH = 484.8mm.

Dé khao sat bién dang, tién hanh tinh
toan do léch toa do dia dién chan tr&i theo
cbng thire (5) cho cac khu vye c6 ban kinh
lan lwot 1a R = 5km va R = 10km trén dia
ban Ha Noi. C6 8 diém xét bao gdm 2 diém
trén hwéng ngang, 2 diém trén hwéng doc
va 4 diém nam trén cac huéng tao véi truc
toa d6 goc 45°, cac huwéng nay déu di qua
diém gbc. P6 chénh cao 8H dwa vao tinh
toan la 242.4mm va 484.8mm wng voi hai
ban kinh néu trén.

Ngoai ra dé kh&o sat bién dang khi siv dung
hé toa d6 dia dién con tién hanh tinh toan d6
léch toa db dia dién chan troi theo d6 chénh
cao OH = 31.85m cho cac khu vwrc c6 ban kinh
la R = 5km va R = 10km cling & dia ban trén.

Két qua tinh toan dd léch toan dd léch
toa do dia dién chan tr&i trong cac truwdng
hop néu trén dwoc trinh bay & bang 1. O
day can lwu y rang 8x, dy, 8z va &H ¢b cuing
don vi (mm hoac m). Gia tri 1/T dwoc tinh

theo cong thrc:

1 R
—=1(

T v +(6,v)’)

Tw két qua tinh toan do léch &x, 8y, &z
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theo 8H néu & bang 1, c6 thé rat ra mot s6
nhan xét sau day:

1) B6 léch toa dd dia dién chan tr&i do
anh huéng ctia d6 léch day doi & ving dong
béng co gia tri rat nhd: véi R = 10km thi (©x,
dy) max = 0.8mm, (1/T) max =
1/13.131.000. Piéu d6 c6 nghia la hoan
toan cé thé st dung toa do dia dién chan
troi trén méat phang vuéng géc véi phap
tuyén cua elipxoit trong do dac bd tri céng
trinh trén mat thdy chuan.

2) Do léch toa do tbng hop vé mat bang
tlr thm dén diém xét trong cac trwdng hop
tinh 1a bang nhau, nghia la d6 l1&ch nay déng
déu theo cac hwéng tinh tir diém gbc. Cang
xa diém gbc gia tri do léch cang tang lén.

3) Khi cac diém xét cé cung vi do voi
diém gbc (ndm trén hwéng truc Oy) thi dd
léch toa dd dia dién tbi da dat dwoc trén
hwéng truc Oy, con dé léch toa db dija dién
trén huéng truc Ox bang 0; con khi cac diém
xét c6 cung tung do v&i diém gdc (nam trén
huwdng truc Ox) thi dé 1éch toa d6 dia dién
toi da dat dwoc trén hwéng truc Ox, con dd
léch toa do dia dién trén huwdng truc Oy
béng 0.

4) Khi d6 chénh cao 6H < 31.85m, gia tri
(1/T) < 1/200.000, dap ng dwoc hau hét
yéu cau vé do chinh xac clia cdng tac trac
dia cong trinh. (Xem bang 1)

3.2. P&c diém bién dang khi str dung hé
toa do vuéng géc UTM trén ving déng bang

T cac khao sat trong [2], c6 thé néu mot
sb nhan xét vé dic diém bién dang dbi voi
hé toa dd vudéng géc UTM trén ving déng
bang nhw sau:

- Bién dang vé chiéu dai do phép chiéu
khéng ddng déu theo cac hwéng, cé gia tri
nhw nhau khi tung do trung binh y,, bang
nhau.

- Khi d6 cao mat chiéu 8H < 31.85m, gia

tri bién dang dai twong dbi (1/T) <
1/200.000.

4. Dic diém bién dang khi str dung hé
toa d6 dia dién va hé toa do vudéng géc
UTM & vung nui

4.1. Pac diém bién dang khi str dung hé
toa d¢ dia dién & vung nui

DPé khao sat bién dang, tién hanh tinh
toan do6 léch toa do dia dién chan tr&i theo
cong thrc (5) cho hai phwong an cé ban
kinh 1an lwot I& R = 5km va R = 2.5km trén
dia ban tinh Gia Lai.

Phwong an 1: ban kinh vung tinh la R =
5km, toa do trac dia cta diém gbéc: By =
14°13'50%; Ly = 107°49'50"; Hy = 500m; dH
duwoc chon bang 100m va 200m. Ngoai ra
dé tinh anh hwéng cua dd 1éch day doi dén
toa do dia dién, chon &H = 484.8mm wng
v&i v = 20" cho vung nui.

Phwong an 2: ban kinh vung tinh 1a R =
2.5km, toa d6 trac dia cla diém gbc: By =
14°13'50%; Ly = 107°51°11"; Hy = 550m va
600m; 8H dwoc chon bang 50m va 100m.
C6 nghia la vé mat bang diém gbc nam &
diém gitra ban kinh theo phwong vi tuyén vé
phia phai clia phwong an 1; con vé d6 cao
thi méat chiéu 1& mét trung binh gitra d cao
hai dadu mat cta ban kinh nay.

Viéc tinh toan dd léch toa d6 dia dién
chan tréi dwoc thuc hién ciing giébng nhw
dbi v&i vung déng bang, nghia la tinh toan
cho 8 diém, bao gdbm 2 diém trén huéng
ngang, 2 diém trén huéng doc va 4 diém
nam trén cac huéng tao véi truc toa d6 goc
45° cac hwéng nay déu di qua diém gée.

Két qua tinh toan do 1&ch toa dd dia dién
chan troi theo 8H dbi véi hai phwong an néu
trén dwoc trinh bay trong bang 2.

Déi véi phwong an 1, do léch toa do dia
dién chan tr&i do anh hwéng cua do léch
day doi (6H = 484.8mm) c6 gia tri (0x, &y)
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max = 0.4mm, (1/T) max = 1/13.131.000.

Két qua nay khéng dwoc dua vao trong
Bang 2 do han ché vé sé trang cla bai béo.

(Xem bang 2)

T két qua tinh toan do léch dx, dy, dz
theo 8H néu & bang 2, c6 thé rat ra mot sb
nhan xét, trong d6 c6 3 nhan xét trung v&i 3
nhan xét dau rut ra t két qua tinh toan &
bang 1 (muc 3.1). Ngoai ra con c6 mot sb
nhan xét sau:

Do léch toa d6 ox, dy, 6z nhan dugc
trong phwong an 2 da gidm di 4 l1an so voi
phwong an 1: & phwong an 1. véi dH =
100m, (0x, dy) max = 0.079m; & phuwong an
2: v&i dH = 50m, (dx, dy) max = 0.020m; &
phuwong an 1: v&i 8H = 200m, (dx, dy) max
= 0.157m; & phwong an 2: v&i dH = 100m,
(6%, dy) max = 0.039m. Co6 nghia la viéc

chon diém gdc va mét chiéu phu hop da lam
giam dang ké do léch toa d6 dia dién do
chénh léch d6 cao 6H.

4.2. B&c diém bién dang khi str dung hé
toa dé vubng géc UTM & vung nui

Tw [2] co thé rat ra dwoc cdng thire tinh
do léch chiéu dai theo dd chénh cao nhw
sau:

AH

=Rm+H1 7)

trong do: Ry, - ban kinh cong trung binh
clia Trai dat; H, - do cao cta diém dau doan
xeét. Léy cac giatri: S =5 km; R, = 6371km;
H4 = 500m; v&i AH = 100m tinh dwoc AS}, =
0.079m, v&i AH = 200m thi AS,, = 0.157m,
trc 1a twong dwong v&i cac gia tri nhan
dwoc & phwong an 1 trong bang 2.

AS, s

5. Lwa chon hé toa do dé xac lap hé

Bang 1: D6 Iéch toa dé dia dién chan troi theo dé chénh cao 6H & vung déng bang

B, =21°01°40” ; L, = 105° 51°10” ; H, = O0m ; R = 5km
B L OH = 242.4mm OH =31.85m
0 ! “ 0 ! “ Ox oy oz 1T Ox oy oz 1T
21| 1 140 |105]|53| 52 0.0 0.2 |242.4|1/28136000| 0.0000 | 0.0233 | 31.8500 | 1/214000
211 1 1401105|48] 28| 0.0 -0.2 | 242.4 | 1/28136000 | 0.0000 | -0.0233 | 31.8500 | 1/214141
211 4 122 |105]51| 10 0.2 0.0 | 242.4|1/26262000 | 0.0250 | 0.0000 | 31.8500 | 1/200000
20(58 |58 [105|51| 10| -0.2 0.0 |242.4 | 1/26262000 | -0.0250 | 0.0000 | 31.8500 | 1/200000
211 3 135(|105|53| 5 0.1 0.1 242.4 | 1/27046000 | 0.0178 | 0.0166 | 31.8500 | 1/206000
211 3 135(105|49| 15| 01 -0.1 | 242.4 | 1/27046000 | 0.0178 | -0.0166 | 31.8500 | 1/206000
20591 45|105149| 15| -0.1 -0.1 | 242.4 | 1/27043000 | -0.0178 | -0.0166 | 31.8500 | 1/206000
20159145 1105|53| 5 -0.1 0.1 242.4 | 1/27043000 | -0.0178 | 0.0166 | 31.8500 | 1/206000
B, =21°01°40” ; L, = 105° 51°10” ; Hy = Om ; R = 10km
B L OH = 484.8mm OH =31.85m
ol “ 0 ‘ “ Ox oy oz 1T Ox oy oz 1T
211 1 140 |105]| 56| 34 0.0 0.7 |484.8 | 1/14068000 | 0.0000 | 0.0467 | 31.8500 | 1/214000
21| 1 140 |105]|45| 46 0.0 -0.7 |484.8 | 1/14068000 | 0.0000 | -0.0467 | 31.8500 | 1/214000
2117 | 4 |105|51] 10| 0.8 0.0 |484.8|1/13131000| 0.0500 | 0.0000 | 31.8500 | 1/200000
20156116 |105|51] 10| -0.8 0.0 |484.8|1/13131000 | -0.0500 | 0.0000 | 31.8500 | 1/200000
211 5129 |105|54| 59| 0.5 0.5 |484.8 |1/13583000| 0.0354 | 0.0330 | 31.8500 | 1/207000
211 5129 1105|47| 21 0.5 -0.5 | 484.8 | 1/13583000| 0.0354 | -0.0330 | 31.8500 | 1/207000
2015751110547 21| -0.5 -0.5 |484.8 | 1/13580000 | -0.0354 | -0.0330 | 31.8500 | 1/207000
205751 (105|54| 59| -0.5 0.5 |484.8 | 1/13580000 | -0.0354 | 0.0330 | 31.8500 | 1/207000
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quy chiéu trong xay dwng céng trinh
ngam

5.1. Ung dung hé toa dé dia dién dé xéc
lap hé quy chiéu trong xdy dung céng trinh
ngam

Chung ta thay rang trong xay dwng céng
trinh ngdm, cac doan ham dao déi hwéng
c6 chiéu dai khéng I&n 1&m (théng thwéong <
5km).

Véi diéu kién cong nghé hién nay,
thwdng rng dung céng nghé dinh vi vé tinh
(& nwdc ta chd yéu st dung cong nghé
GPS) dé thanh 1ap lwdi khdng ché trén mat
dat trong xay dwng dwong ham dao ddi
hwéng, trong d6 & mdi ctra ham hodc miéng
giéng dirng co6 3 diém: mot diém & clira ham
va hai diém dinh huéng.

T nhirng phan tich vé ly thuyét va tinh
toan thuc nghiém néu trén ddi véi hai hé toa
do, theo y kién cla chang t6i nén st dung
hé toa do dia dién dé xac 1ap hé quy chiéu
trong thi cong xay dwng duwdng ham dao dbi
hwéng, do dac diém chiéu dai doan ham
khéng 1&n, cling nhw nhitng wu diém da
trinh bay cua hé toa do dia dién.

5.2. Mot sb van dé cén luu y khi ing
dung hé toa do dia dién dé xac lap hé quy
chiéu trong xay dung céng trinh ngdm

Khi trng dung hé toa do dia dién dé xac
lap hé quy chiéu trong thi cong xay dung
dworng ham dao dbi hwéng trén cac khu vuc
khac nhau can lwu y nhitng van dé sau:

1) Trén khu vwc déng bang:

Bang 2: B¢ léch toa db dia dién chéan troi theo dd chénh cao dH & vung nui

Phwong an 1: By = 14°13°50” ; Ly, = 107°49’50” ; Hy, = 500m ; R = 5km
B L OH = 100m OH = 200m
ol “ 0 ! “ Ox oy oz 1/T ox oy oz 1/T
14113 |50 |107]|52| 32 ] 0.000 | 0.076 | 100.000| 1/65700 0.000 0.152 200.000 1/32800
14113 |50 |107|147| 8 | 0.000 [-0.076 | 100.000| 1/65700 0.000 -0.152 200.000 1/32800
14116| 32107149 50 | 0.079 | 0.000 | 100.000| 1/63700 0.157 0.000 200.000 1/31800
14111 | 8 |107149| 50 |-0.079( 0.000 | 100.000| 1/63700 | -0.157 0.000 200.000 1/31800
14115|45 (1107|151 45 ] 0.056 | 0.054 | 100.000| 1/64400 0.112 0.108 200.000 1/32200
14115|45|107 |47 | 55 ] 0.056 [-0.054 | 100.000 | 1/64400 0.112 -0.108 200.000 1/32200
14|11 |55 (107|147 | 55 |-0.056 |-0.054 [ 100.000 | 1/64400 | -0.111 -0.108 200.000 1/32200
1411|155 (107 51| 55 |-0.056 | 0.059 [ 100.000| 1/61700 | -0.111 0.118 200.000 1/30900
Phwong an 2: B, = 14°13°50” ; L, = 107° 51°11” ; H, = 550m va 600m ; R = 2.5km
B L OH = 50m OH = 100m
0 0 OX oy oz 1T Ox oy oz 1T
1411350 (10752 | 32 | 0.000 | 0.019 | 50.000 |1/131400| 0.000 0.038 100.000 1/65700
1413|150 (107|149 | 50 | 0.000 [-0.019 50.000 |1/131400| 0.000 -0.038 100.000 1/65700
14115| 11 |107|51 | 11 ] 0.020 | 0.000 | 50.000 |1/127300| 0.039 0.000 100.000 1/63700
14112129 |107| 51| 11 |-0.020| 0.000 | 50.000 |1/127300| -0.039 0.000 100.000 1/63700
14114141 1107|52| 8 | 0.012 | 0.013 | 50.000 |1/137200| 0.025 0.027 100.000 1/68600
14114141 1107|150 14 | 0.012 [-0.013 | 50.000 |1/137200| 0.025 -0.027 100.000 1/68600
14112|53 1107|150 14 |-0.014(-0.013 | 50.000 |1/129900| -0.028 -0.027 100.000 1/65000
1411253 1107|152 8 |-0.014| 0.013 | 50.000 |1/129900| -0.028 0.027 100.000 1/65000
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Nghién citu

Dé xac lap hé quy chiéu, cé thé chon
diém gbc hé toa dd dia dién trung vé&i diém
ctra hdm, hoac tai diém gitra doan ndi hai
ctra hadm tuy thudc vao chiéu dai doan ham
dao déi hwéng ngan hay dai. Khi do cao mat
chiéu nhd hon hodc bang + 31.85m thi
khéng can lwu y sb hiéu chinh do dd cao
mat chiéu.

Trwong hop can quan tam & day 1a khi
dwong hdm cé chidu sau lén (co thé dén
hang tram mét). Khi d6 néu s&r dung mét
chiéu trung vé&i mét trung binh ciia duwong
ray, can quan tdm dén sb hiéu chinh do do
léch day doi. Ta biét rang khi tinh toa do dia
dién sr dung dudng co sé& la duwdng phap
tuyén, con khi dinh hwéng dwdng ham tién
hanh chiéu diém ctra hdm (da duwoc xac
dinh toa do6 bang céng nghé GPS) xubng
duwdi hAm theo phwong day doi.

Pé xac dinh do léch day doi tai hai ctra
ham, c6 thé st dung phwong phap dwoc
trinh bay trong [3] dwa vao dd cao trac dia
va do cao thiy chuan tai ba diém & méi ctra
ham ho&c giéng dirng. Sau khi da xac dinh
dwoc dd léch day doi, sb hiéu chinh vao toa
dd dugc tinh theo cbéng thirc:

& . 1
V== am: v=L am
o " (8)
trong dé: &, n - A0 léch day doi thanh
phan trén mat phang kinh tuyén va mat
phéng thdng ding thir nhéat (don vi la gidy);
AH - d6 chénh cao trac dia gitra diém clra
ham va mat chiéu.

2) Trén vung nui cao:

Khi st dung hé toa do dia dién dé xac lap
hé quy chiéu trong xay dwng dwéng ham
dao dbi hwéng trén khu vuc mién nui cé do
cao va chénh cao I&n, nén chon diém gbc
hé toa do dia dién tai diém gitra ctiia doan
truc ham, con mat chiéu dwoc chon cé do
cao trung binh gitra hai diém ctra ham

(ddng thoi ciing di qua diém gbc toa dd).
Céch chon hé toa dd nhw vay sé& han ché
dén mic thdp nhat &nh hwdng cha phép
chiéu va dd cao chiéu dén toa do dia dién
cla cac diém.

6. Két luan

T két qua nghién ctru ly thuyét va thuc
nghiém néu trén, cé thé rat ra mot sd két
luan nhw sau:

1) Nén st dung hé toa dd dia dién dé xac
lap hé quy chiéu trong xay dwng duong
ham dao di hwéng do dac diém cua cong
trinh va wu diém ndi bat cla hé toa do nay.

2) Dé xac lap hé quy chiéu trong xay
dwng dwdng hdm dao dbi hwéng trén khu
vwc mién nudi co6 dé cao va chénh cao 16n,
nén s dung hé toa do dia dién v&i diém gbc
tai diém gira ctia doan truc ham, con mat
chiéu dwoc chon c6 dd cao trung binh gitra
hai diém ctra ham di qua diém gbc toa d6.Q
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