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TIEU CHUAN QUOC GIA TCVN 8223 : 2009

Céng trinh thuy l¢i — Cac quy dinh chi yéu vé do dia hinh, xac
dinh tim kénh va cong trinh trén kénh

Hydraulic work — The basic stipulation for topographic measurement and defined

centerline of canal and the structures on it

1 Pham vi ap dung

Tiéu chuan nay quy dinh cac yéu cdu chl yéu khdo sat dja hinh, thanh Iap binh db, cit doc,
cét ngang va xac dinh tim tuyén kénh, cac céng trinh trén kénh (lam méi va stva chiva kénh cii)
trong cac cbng trinh thuy lgi Viét Nam.

2 Tai ligu vién dan

Cac tai liéu vién dan sau 1a can thiét cho viéc ap dung tiéu chudn nay. B&i véi cac tai liéu vién dan ghi
ndm céng bb thl 4p dung ban dwgc néu. DI voi cac tai liéu vien ddn khdng ghi ndm cong bé thi ap
dyng ban mé&i nhat, bao gém ca cac stra ddi (néu cb).

TCXDVN 364 Tiéu chuén ky thuét do va xi Iy s6 liéu GPS trong tric dja cong.

TCXDVN 309' Céng tac trc dia trong xay dung céng frinh - Yéu céu chung.

TCVN 4118 Hé thdng twéi tiéu - Tiéu chudn thiét ké.

TCVN 8224 : 2009 Céng trinh thuy lgi - Cac quy dinh chii yéu vé Iw6i khbng ché mét bing dia hinh,

TCVN 8225 : 2009 Céng trinh thuy lgi - Céc quy dinh chi yéu vé luwéi khdng ché cao do dia hinh.
3 Thuét ngir va dinh nghia

Tiéu chudn nay st dung céac thuat ngt dinh nghia sau:
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Tuyén kénh thiét ké (design canal line)

! Cac tigu chun TCXDVN va TCN sé& dugc chuydn ddi thanh TCVN hodc QCVN.
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La tuyén thiét k& kénh méi (hodic tuyén kénh ci) ndm doc theo vj trl gitra cla b&ng kénh can do
dia hinh.

3.2

Cac diém tim tuyén (axis points)

La tap hop diém trén tuyén kénh gdm céac diém ddu Ko, cac didm ngoit S, cac didm tao thanh
cung cong To, Te, Bi, cac diém cubi kénh Ke. Cac didm nay dwec xac dinh cao, toa dé voi do
chinh xac quy dinh, d@m bao d tin cay qua trinh thiét k&, thi cong.

33

Cac diém Km dé xac djnh chidu dai kénh (Ki) (Km points)

La tap hop cac diém t¢ didm dAu (Ko) theo tirng Km: K1, K2, w...Kn dén dién két thic kénh
(Kc).

3.4

Cong trinh trén kénh (structures on canal)

La cac cong trinh lay nuéce (cbng lay nwédc dan dén cac kénh nhanh, kénh vugt cdp...), didu tidt,

do nwéce, chuyén nuwéc, tieu nwde, xa nwéc trén kénh...

3.5
Cac diém tim cong trinh trén kénh (axis points of structures on canal)
La cac diém dau, diém ngodt, didm tao thanh cung cong (To, Tr, B) va didm cudi trén tuyén

cong trinh.
- Xac dinh tuyén, tim cong trinh gdm hai giai doan:

+ Theo tuyén, tim thiét ké dwgce chd nhiém dé an vach trén ban a3 dia hinh hodc chi qua dia vat
ngoai thyc dia, tién hanh xac dinh tuyén, tim ngoai thyc dia qua hé théng méc, coc danh diu:

+ Do, tinh, v& bang cac dung cy, may do tric dia theo dd chinh xac quy dinh, xac dinh toa do

X, Y, cao d8 H rdi biéu dién lai trén ban dd phuc vu thiét ké.

3.6
biém gédc (original point)
L& cac didm & hang cao hon dung lam diém xuét phat va khép kin tuyén khéng ché mat bing va cao do.

4 Quy dinh ky thuat

4.1 Hé¢ cao toa do sir dung
4.1.1 Heé cao dd

a) S dyng h¢ cao d6 qudc gia, lay didm gbc 1a didm Hon DAu- Hal Phong.

210



TCVN 8223 : 2009
b) Khu vic bién gidi hai dao, vung sédu, ving xa: Néu chuea cé Iwéi cao dod quéc gia thi thye hién

theo hai budc:

- Gia dinh theo ban d4 1:50 000 VN 2000 cho toan ¢bng trinh;

- Chuyén cao d6 gia dinh khu vire vé cao d6 quéc gia d& hoa mang quéc gia (khi c6 didu kién).
4.1.2 Hé toa dd

a) St dung hé toa 3§ VN 2000 théng nhét toan quéc

b) Khi cong trinh & ving bién giéi, hai dao, ving séu, ving xa, chwa ¢ luéi toa do quéc gia, cé
thé gia dinh toa d6 theo ban db 1:50 000 VN 2000.

4.2 Phén loai hé théng kénh

4.2.1 Hé thong kénh twei

a) Hé théng kénh twéi bao gdm céac kénh twéi va cong trinh trén kénh (cong trinh ldy nuére, didu
tiét, do nwéc, chuyédn nuwdc, xa nuwdc, tidu nudc, cdng trinh giao théng va cac céng trinh quan Iy
hé thdng kénh).

b) Hwéng nwéc chay clia kénh twéi la tir cong trinh (dap déng, hd chira, tram bom...vv) chay
doc theo kénh dén vj tri cin twdi.

c) Phén cAp hé théng kénh twéi va cong trinh trén kénh theo TCVN 4118, Bang 1.

Bang 1 — Phan cép céng trinh trén kénh

TT Dién tich twol (1000 ha) Cép cong trinh trén kénh
1 Lén hon 50 I

2 L&n hon 10 dén 50 il

3 Lén hon 2 dén 10 v

4 Nhé hon hodic bang 2 v

4,2.2 Hé thong kénh tiéu

a) Hé thdng kénh tiéu bao gdm cac kénh tiéu va ¢bng trinh trén kénh {(cong trinh tiéu nwoc, didu

nuéc, do nuwoc, chuyén nuéc, céng trinh giao théng va cac cong trinh quan Iy hé théng kénh).

b) Phan cap Hé théng kénh tiéu va céng trinh trén kénh cing véi hé théng kénh twéi theo Bang
1 (dién tich la dién tich ty nhién ngap lut).

¢) Hwéng nudce chay clia kénh tidu 13 ti cAc v| tri can tidu chay doc theo kénh va tram tiéu.
4.2.3 Hé théng kénh twéi tiéu két hop

Trong hé théng twdi tieu két hep phan cip kénh va céng trinh trén kénh ldy theo cp cao nhét
xac dinh theo twdi hodc tiéu lam tiéu chudn xac ding khio sat.
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4.2.4 Phén clp kénh trong mot hé thong kénh

a) Mang Iwéi kénh tudi tiéu bao gdm: Kénh chinh, cac kénh nhanh cép 1, cip 2, cép 3, kénh
vuot cAp v.v ... va cac kénh nhanh cép cudi cing (ddn nwéc vao noi can tudi, lay nwéc ra tir noi
cén tiéu).

b) Ki hidu cac kénh thudc mang lwéi kénh tedi nhw quy dinh trong TCVYN 4118;

+ Kénh chinh: KC

+ Kénh nhanh cdp 1 : T kénh chinh theo chidu nwéc chay, nhitng kénh bén trai kénh chinh
danh sé 1&: N1, N3, N5 v.v ...nhi*ng kénh bén phai kénh chinh, danh sb chén: N2,N4 N6 v.v ...

+ Kénh nhanh cép 2:

+ B4t ngudn t& kénh nhanh cip 1 : Cach danh sb cting theo cach trén: N1-1, N1-2, N1-3 v.v ...;
N2-1, N2-2, N2-3 v.v ...

+ Kénh nhanh cép 3:

B4t ngudn t& kénh nhanh cép 2 : Cach danh sb cang theo cach trén: N1-1-1, N1-1-2, N1-1-3 v.v ..;
N1-2-1, N1-2-2, N1-2-3 v.v ...

c) Néu hé théng kénh cb nhidu k&nh chinh thi ki higéu KCi ( i=1+n theo chiéu kim déng hd) hosc
dat tén theo vj tri va hwong clia kénh: KCD, KCB (kénh chinh déng, kénh chinh bac v.v ...).

d) So d6 hé thdng kénh dugc ki higéu nhw Hinh 1.

N1-2
N1-1
N1
KC
_—
N2 N2-1
N2-1-2 N2-1-2-1
N2-2
N2-1-2-2

Hinh 1 - So b hé théng kénh

4.3 Binh do dja hinh
431 Ty lé binh db

- Ty 1& do v& binh d4 bang kénh va cac cang trinh trén kénh phy thudc vao cac yéu té sau:
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+ D& chinh xac yéu cau cia cép cong trinh trén kénh;
+ B rong béng kénh, pham vi dién tich céng trinh trén kénh;
+ Dac diém dja hinh ( 6 dbc), dia vat co trén bing kénh, cbng trinh trén kénh .

- Quan hé gitra ty & binh d& véi cac yéu té trén dugc néu trong Bang 2

Bang 2 - Quan hé gitra ty 1& binh dé véi cac yéu té

Ty lé Khoang cao | Kich thwéc; B-d6 rong | Cép céng Do déc
binh dé déu dwong bang kénh tinh bang trinh trén dia hinh Ghi chu
binh d§ (m) m ; S-Dién tich céng kénh
trinh tinh béng ha
1,0 a<B? Khéng ap dung
1/5000 B=500 I, 0 cho cong trinh trén
2,0 a6 kénh
0,5 500>B2200 a<2?
1/2000 v
1,0 S$2100 2" <q<p’
0,5 200>B2100 a<2®
171000 v,V
1,0 100>5220 2° 2q<6”
0,5 100>B250 a<?’
1/500 AYAY)
1,0 20>S21 2° ca<B®
0,25 a<2’
B<50
1/200 0,4 Vv 2 <4
. S<1
1,0 az4°

4.3.2 Mat do diém cao do trén binh db
- Trung binh 1 dm? trén binh d6 ty I& 1&n (1/5000 — 1/200) phai c6 tir 15 dén 20 diém cao do

- Dia hinh viing ndi, trung du ¢ nhidu phan cét, nhidu kénh rach, dwong phan thuy day, cé dang
dia hinh thay dbi d§ dbéc khong déu ... phai ting diém cao d6 1&n 1,2 dén 1,5 Ian.

- Bia hinh viing déng bang phang, nhiéu cra séng nh Bdng bing séng Clru Long, cling phai
tdng mat do lén 1,5 1&n dé x4c dinh chinh xac bién ddi vi dja hinh, phyc vy céng tac twoi, tiéu
phu hop.

4.4 Mit cit doc, ngang

4.41 Hang myc do mit cat doc, cédt ngang
- T4t ca cac kénh chinh {trong cac giai doan thiét ké).
- Céc kénh nhanh (cdp 1,2...vv...) do mat cét doc, cit ngang theo quy dinh sau:

+ Nhirng kénh cAp 1 khi binh d& khu twéi da do vé & ty 18 < 1:2000;
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+ Nhi¥ng kénh nhanh ¢6 lwu lwong Q 2 1mYs,

+ He théng kénh ¢l phuc vy nang cap va sra chiva;

+ Khi khu tuéi da do vé binh @6 ty 18 1én nhw 1:1000; 1:500, thi mét cét doc, ngang cac kénh

nhanh dugc lap tir binh db.

4.4.2 Ty 1@ mit cét doc

- Ty 1& mat cét doc quy dinh phu thudc vao nhitng yéu té sau:

+ D9 dbc doc thiét ké cia kénh;

+ D6 dbc cua dja hinh;

+ DO dai cua cét doc.

- Quan hé gitra ty 1& mat cét doc vai cac yéu té trén dwge néu trong Bang 3

- Khi xac dinh ty & mét cit doc theo trong quan gilba cac yéu t6, co khac nhau thi the ty wu tién

chon nhw sau:

+ D9 dbc doc day kénh thiét ké;

+ P& dai mat cét doc;

+ D§ déc va phac tap dja hinh.

Bang 3 — Quan hé giira ty 1& mit cit doc va cac yéu tb

Ty 1& mat P dbc doc day kénh Do déc dia P& dai mit cat Ghi chi
cht doc thiét ké hinh {«”) doc L (km)
1/10 000 | 1/3000 < i < 1/2000 a2 6° L=>10 Khu ddi, ndi
1/5000 | 1/5000 < i < 1/3000 a6 L>10 Khu dbi, ndi
1/2000 | 1/10 000< i < 1/5000 o<’ L<5 Khu dbi
1/1000 | 1715000 <i < 1/10 000 as4’ L<2 Khu duyén hai
1/500 i < 1/15 000 a<2° L<1 Viing déng béng

4.4.3 Ty lé mat cit ngang

- Ty 1& mat cit ngang quy dinh phy thudc vao céc yéu td sau:

+ D9 phirc tap cla dja hinh, dja vat bang kénh:

+ Do rong mét ¢t ngang kénh;

+ D6 18i, 16m, dée, x6i, 1& 16ng, mai bé kénh ci.
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- Quan hé gilva ty 1& mét cit ngang kénh v&i cac yéu 16 trén dwec néu trong Bang 4.

Bang 4 - Quan h¢ giira ty I1& mat cat ngang v&i cac yéu té

Ty & mit Db$ phirc tap dja hinh, dja | B¢ réng mit cit D& x6i I1&, 16i 16m tong | Ghi chii

cit ngang vit kénh D (m) mai bér kénh ¢
11500 Dia hinh thay d4&i ddu, dia D>50 D§ x6i 1& binh thwong
vat binh thwdng
1/200 Dja hinh thay dbi nhiéu 50>D =20 D4 x6i 1& nhidu hon, tirng

vung, tirng doan.

1/100 Bia hinh thay ddi nhidu, ¢6 20>D2>10 X6i & nhidu, thay dbi I&n

nhidu dia vat, bién ddi do mat cét thiét ké cua kénh
déc theo tirng doan
Tl 1/50 dén | Dia hinh phirc tap, dia vat D<10 Xéi |& nhidu, nhidu cdng
1/100 day thweong la khu dan cw trinh héng khong st dung
ddng duc, khu cé xay dyng dwoc hodc sir dgng khc‘)ng
V... hiéu qua. Mat cét thiét k

kénh thay d8i I&n

4.5 Tuyén, tim kénh

- TAt ca cac kénh chinh {v&i moi luu lwgng), kénh nhanh ¢6 lwu lwgng Q > 1 m¥s duoc xac dinh
tuyén tim ngoai thyc dia. Cac loai kénh nhanh khac dwgc xac dinh tuyén tim ngay trong qua trinh
do cét doc kénh,

- Cac diém tim kénh la cac méc dinh ngodt Si, cac méc chén theo cung cong gém cé: Ty, T, B,

vamét s diém xac dinh tim cong theo mat dg yéu céu (goi la didm chi tiét cua dwdng cong).
4.6 Tuyén, tim cong trinh trén kénh

- Cac cdng trinh trén kénh chinh, kénh nhanh cép 1, cép 2 phai xac dinh tuyén va tim cdng trinh.
Tuyén, tim céng trinh trén kénh cAp 3.v.v... va kénh ngi ddng duoc xac dinh cung véi cit doc
kénh.

- Cac diém tim céng trinh trén kénh [a cac didm dau, cudi, dinh ngodt, cung cong (T, Te, B;) doc

theo tim tuyén cong trinh.

5 Khong ché mit bing va cao d¢ doc theo tuyén kénh
5.1 Khéng ché mit bing

Khéng ché mét bing doc theo tuyén kénh duoc tién hanh theo cac phuong phap truyén théng
hodc do qua céng nghé GPS.

5.1.1 Tuyén lwéi dwéng chuyédn

a) Tuyén dudng chuyén doc theo bang kénh phai dwoc xay dwng & mot trong hai dang:

- Dang phi hop: Xuat phat tir 2 diém gbc khép vé 2 didm géc khac;

215




TCVN 8223 : 2009

- Dang khép kin: Xudt phat tir hai diém géc khép vé chinh né hodc xuét phat tir mdt diém gdc co
do phwang vi va khép vé chinh no. '

b) Khi chidu dai kénh L > 1 km, dwgc phép xay dgng ludi dweng chuyédn cp 1, cdp 2, Néu
L < 1 km chi dwoc xay dung Wéi dwdng chuyén cép 2.

¢) Khi béing kénh cé chidqu dai lén hon 5 km ma chi ¢6 2 diém khong ché cap cao (hang LiLILIV)
phai xay dyng lwéi dwéng chuyén nhigu diém nut.

d} Tiéu chudn ky thuat cia tuyén dwong chuyén & Bang 5.

e) Thiét ké tuyén, lwdi, chon didém trong dudng chuyén nhw quy dinh trong 6.5, 6.6 trong
TCVN 8224.

Ky hiém méc quy dinh nhw sau:

- Kanh chinh: KC-1DCi (i = 1+n) v&i dwong chuyén cép 1; KC-2DCI (i = 1+n) véi dwdng chuyén

cip 2. Néu co nhidu kénh chinh, thém chi sé kénh chinh.

Vi DU: KCj-1DCi (i = 1+n) véi dwdng chuydn clp 1; KCj-2DCi (i = 1+n) v6&i dwdng chuyén cép 2.
{j = 1+n - chi thi¥ t kénh chinh tinh theo chidu thuéin kim dbng hd)

- Kénh nhanh ciing twong ty, chi thay tén kénh nhanh: N2-1BCi, N2-2BCi..v...v.

f) Do géc trong tuyén dwong chuyén cé thé do theo goc bén trai (ngam diém gbc trwéc sau
ngadm dén diém phat trién) hodc theo géc bén phai (ngdm ngwec lai). Phwong phap do 1a phuong
phéap toan vong v&i 2 vi tri cla ban d§. S6 1an do quy dinh ddi véi 1 sbé loai may thong ding &
Bang 6.

g) Do canh theo chidu thuan nghich. Sé 14n do dwgc quy dinh kém theo Catalog clia tirng may.
Bang 2.3 quy dinh cho mdt s& may do canh quang dién thuwdng ding & nuwdc ta. Kiém nghiém va
hiéu chinh theo A.1,A.2 trong Phy luc A.

h) Binh sai tuyén, lwéi dwong chuyén theo phurrong phap gian tiép ¢ diéu kign. Binh sai trén may
vi tinh theo B.1 trong Phy lyc B.

Bang 5 — Cac chi tidu ky thuat cla tuyén dwdng chuyén (tiép theo)

T Chi tiéu Cép 1 Céap 2
1 | Chidu dai gi¢i han Ién nhat cia tuyén dudng chuyén (Km)

- Tuyén Guérng don; 5 3
- Gitra diém gbc va diém nat; 3 2
- Gitra céc diém nat; 2 15
-Chu vi cua vong khép: 15 9

2 | Chidu dai canh dwdng chuyén (Km) '
- Canh dai nhét: 0,8 0,35
- Canh ngén nhét; 0,12 0,08
- Canbh trung binh 0,3 0,2

3 | Géc nhd nhit: > 25° > 25°
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Bang 5 - (két thic)

|7TT Chi tiéu Cap 1 Cép 2
| 4 | s6 canh gi&i han ngén nhét trong tuyén khéng vuot qua: 15 15
5 Sai sb twong dbi do canh khong vuet qua: 1/10.000 1/5.000
6 Sai s6 trung phirong do géc (theo sai s khép) khdng viegt qua: 5" 10"

7 | Sai s6 khép goc cia tuyén dudng chuyédn (n-sb dinh trong tuyén dudng 10"Vn 20"

chuyén):
8 | Sai sé khép vi tri diém tinh theo sai sé khép twong déi: f[S) f5[S]
<1/10.000 £1/5.000
Bang 6 - 86 lan do
Loai may
Cap THEO 010, WILDT2, DT2, DTG THEO 020, 020A
SET3B, SET3C
Puwéng chuyén cap 1 3 4 6
Puwéng chuyén cap 2 2 2 3
Bing 7 - S6 lan do canh Iwéi dwdng chuyén
{ oai may
Cép SET3B, SET3C, Set5e, set5f, dtm420 CTS5,
DTM720 EOK2000
Puwéng chuyén cép 1 2 3 4
Puwang chuyén cép 2 1 2 2

5.1.2 Giao hgi giai thich 1,2
a) Giao h§i lw&i giai thich 1.2 dwgce (Png dung thuan tién trong céac tredng hop:
- Nhi¥ng bang kénh va vi tri tuyén kénh ngén (L < 1 km)

- Nhitng bang kénh c6 nhidu d@6i nui xen ké, si dung thuan Igi la giac héi chum: dang quat,
Durnhep.
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b) Sé diém gbc quy dinh cho cac loai giao didm giao hdi (Hinh 2: a,b,c):

- 3 diém gbc giao hoi gidi tich phia trwéc;

- 2 diém giao hoi va 1 diém kiém tra cho giao hdi bén canh;

- 3 diém géc cho giao hdi nghich va mat diém kiém tra.
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b-Giao hdi bén canh
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a-Giao hdi phia truéc

c-Giao hdi nghjch
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Hinh 2 - Cac triréng hop giao héi gidi tich
¢} S6 diém gbe cho Iwdi giao hoi: S diém gbc xuét phat 12 2 diém, ctr cédch 10 dudng day thi co
thém mot diém gbc (xem Hinh 3) D6 dai canh day b 2 0,5 D dén 0,6 D.
Trong do: D ia khoang céach tir dwéng day dén diém can giao hdi (dam bdo géc giao héi gitra hai

tuyén = 25°).
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P, Ps
P
A 1
y //I.\\ //;\
. 7 I\\ // : \ // : \\
/ |' N | s
/ | I |
| I !
O
CHU DAN:

A, B, C,D la céc diém géc
P.{i =1+ n)ladiém cin xac djnh
Hinh 3 - Giao hdi lwéi
d) Quy dinh do géc canh tuén theo quy dinh & Bang 6 va Bang 7 trong lwéi dwdng truyén

tinh va binh sai trén may vi tinh theo phwrong phap gian tiép c6 didu kién tham khao & B.2 trong
Phu luc B.

e) mbc bé tong cla diém giao hdi: kich thude, hinh dang quy dinh nhu diém dwong chuyén.

Ky hiéu céc céc diém nhw sau;

- Kénh chinh: KCJ-1GHI -diém giao hdi gidi tich 1th(z i cia kénh chinh thr j (i = 1+n) (i = 1+k)
Kcj-2GHi - diém giao héi giai tich 2 thir i ciia kénh chinh thir | (i=1+n).(j = 1+k);

- Kénh nhanh: nj-1Ghi- diém giao héi giai tich 1 the i cGa kénh nhanh thir |

5.1.3 Phwong phap GPS: Theo quy dinh cua tiéu chudn TCXDVN 364.

5.2 Khong ché cao dd

Luwéi khdng ché cao @9 nhdm xac dinh cao a6 khéng ché mat bing trén kénh, cac cong trinh trén
kénh, cac diém tim tuyén kénh. Dugc s dung hai phwong phap: Thuy chudn hinh hgc hang 3,
hang 4, ky thuat va thuy chuln lwgng giac do theo tuyén chénh cao {nghia 1a do Ah, loai bo sai

sb do chiéu cao may).
-5.2.1 Phwong phap thuy chuin hinh hoc
Phwong phép thuy chudn hinh hoc tién hanh theo thir ty sau:

a) Kiém nghiém va higu chinh may thuy chuln (xem A.3 trong Phy luc A).
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b) Tuy theo moi quan h¢ gitra 46 déc doc kénh (i) véi cac hang cdp chinh xac cla tuyén thuy
chuan quy dinh nhuw sau:

- Kénh cd d6 déc doc i < 1/10.000: phai xac dinh dd lwéi co s& kénh theo tuyén thuy chudn
hang 3, xac dinh cao d§ tim kénh tuyén theo tuyén thuy chudn hang 4.

- Kénh ¢6 d% dbc doc 1/5.000 < i < 1/5.000: phai xac dinh cao dd wdi co sé, tim kénh theo tuyén
thuy chuan hang 4:

- Kénh c6 d6 déc doc 1/5.000 < i < 1/2.000: phai xac dinh cao dd ludi co s& kénh theo tuyén
thuy chuan hang 4, tim kénh theo tuyén thuy chudn ky thuat.

- Sai s6 khép cla cac tuyén thuy chuin: quy dinh theo TCVN 8225.
+ Thuy chuén hang 3 c6 sai sb khép tuyén: fo< + 10 mm VL ;
+ Thuy chuan hang 4 c6 sai sb khép tuyén: f, < + 20 mm I :

+ Thay chudn ky thuat cé sai sb khép tuyén: f,< + 50 mm /L :

trong d6: L 14 chiéu dai tuyén thuy chudn tinh biing kildmét.

c) Binh sai tinh todn (xem B.3 trong Phy lyc B)

d) So hoa, thong ké cao db (xem B.4 trong Phy lyc B)

5.2.2 Phwong phap thuy chuin lwgng gidc

a) Phuwong phap thuy chudn lwgng giac ap dung dé xac dinh cao 6 tuyén kénh phu hop véi cac
diéu kién sau:

- Vung nui d6i kénh chay theo swon ni déc, khé di qua, c6 nhidu dia vat va do phl thyec vat
nhiéu; '

- D§ déc doc kénh i > 1/5000.

b) Phuwong phap do.

Do chénh cao Ah vai trj s6 clia 3 day chi: Két qua ldy tri trung binh qua day gitta néu sai s so

v6i 2 ddy < 1/10 khodng cao déu dwéng binh d6 (xem Hinh 4).

>/FR<>L

7 y
1 2 3

Ahy, Ahgs

Hinh 4 - Bo chénh cao thuy chudn lwgng giac

220




TCVN 8223 : 2009
Chénh cao gitva 1 va 3 tinh theo cong thirc: Ahy3= Ahy, + Ahsg
AN = Sitgas + Satgaa — (I — Iy)
tLPo*ng t:
Ahz.3 = Satgas + Sytgoy ~ (I3 — 1)
trong dé
a; (i = 1+4) — Goc nghiéng trung binh cla tivng doan do;
Si (i = 1+4) - Khoang cach ndm ngang tirng doan do;
l = (i = 1+4) - Trj s6 chiéu cao doc trén mia hodc trj sé chidu cao cia grong do
(I'=2,3,4m)

¢) Tinh toan binh sai theo phirong phap gian tiép cé diéu kién (xem B.3 trong Phy lyc B)

5.3 Moc va so hoa khdng ché mit bang, do cao: Xem B.4 trong Phy lyc B.

6 Do vé binh db biing kénh va cac céng trinh trén kénh

Do vé binh d6 bang kénh, cac céng trinh trén kénh c6 thé ap dyng phwong phap toan dac hodc
phirong phép ban dac. Phwong phap do dnh [ap thé c6 chi phi cac hon khi dién tich < 20 km?
Khi dién tich toan céng trinh 1&n hon ¢6 thé sir dung phwong phép do dnh I4p thé, nhung phai bd
sung cao d¢ diém chi tiét qua cac phwong phap trge tiép nhw: Ban dac, Toan dac.

6.1 Phwong phap toan dac

6.1.1 Pham vi ¢*ng dung

Phwong phéap do vé bang may toan dac thuwéng st dung do vé khu vire ¢6 d6 déc dia hinh o >
6°, cay cbi ram rap, khu vy co dang hep kéo dai nhw bang kénh.vv...

6.1.2 Thur ty tién hanh do binh db bing kénh va cac ¢dng trinh trén kénh

- Chuén bi may va thiét bj

- Theo pham vi do v& bang kénh va céc cdng trinh trén kénh theo yéu céu clia chd nhiém chbng
trinh da xac dinh trén cac loai ban db co ty 1& nhé hon nhw 1:10.000, 1:25.000 hoc chi tai thuc
dia qua ranh gi¢i dia vét, xac dinh tuyén ngoai thyc dia qua cac didm coc gb 1a cac didm: didm
dau, cac didm ngoat Si, didm cuéi.

- Xac dinh ranh gi¢i do cia bang kénh hodc céng trinh ngoai thyre dia.
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- Khéng ché mat bang va cao dd doc theo bang kénh, sau do phat trién cac tram do vé pham vi
cong trinh nhw quy dinh trong 5.1 va 5.2.

- Do vé binh db bing kénh cac céng trinh trén kanh.

6.1.2.1 Chuan b} may va thiét bj

- May toan dac hién dung [a céc loai toan dac quang co nhw Delta020,010v..v..., may toan dac
dign t&r nhu: Set3B,Set3C cla héng SOKKIA, DTM420,520,720v...vv cua hdng Nikon ¢6 do
phéng dai = 20x, d¢ chinh xac: sai sé do goc < 30" va do chinh xac do canh phai ddm bio sai s6
teong dbi do canh AS/S < 1/500.

- Phu kién kém theo la bién ngam, mia dia hinh, guwong do chi tiét.

- May va thiét bj phai kidm nghiém va hi¢u chinh theo cac budc & A1, A.2 trong Phy fyc A.

6.1.2.2 Xac dinh tuyén bing kénh va céng trinh trén kénh

- Theo tuyén thiét ké trén ban db ty 16 nho hon, s& dung cac may kinh vy toan dac theo 6.1.2,
phéng tuyén ngoai thiec dia theo mot trong hai phwong phap. Tién ddn hosic I0i dén (xem C.1,C.2
trong Phu lyc C).

- Néu co chwdng ngai vat: Xac dinh tuyén theo phuong an cé chuwéng ngai vat (xem C.3 trong
Phuy lyc C)

- Tuyén xac dinh ngoai thyc dja: Phai dwoc déng cec 5 cm x 5 cm x 20 cm, danh sé trén didm diu
Ko, diém ngoat Si (i = 1+n), didm cuéi Kc, cac didm trung gian danh sé tir ddu kénh dén hét kénh
(Ciii=1+n),

- B0 chinh xac xac dinh tuyén phai dam bao:

+ Mat bang mS/S < 1/2000.

+ Cao d6 fh < 100 mm ‘/Z
trong do: L 1a chiéu dai tuyén bang kénh hoic cdng trinh tinh bang kilomét,
6.1.2.3 Xay dwng Iwéi khdng ché mit bing, cao d6: Theo 5.1 va 5.2

6.1.2.4 Do vé binh dd bing kénh va cac ¢6ng trinh trén kénh
a) Xéc dinh cao, toa do tram do vé.

D& dam bao mat dé do vé chi tiét, phai xac dinh thém cao, toa do tram do vé d& dat may toan
dac nhu duéng chuyén toan dac, giao hoi didm ho#ic tuyén dén. Didm géc Ia cac didm dudng
chuyén cép 1, cép 2, gidi tich1, giai tich 2.

222




- Budng chuyén toan dac: Phai dat yéu cdu ky thust & Bang 8.

TCVN 8223 : 2009

Bang 8 - Tiéu chuén ky thuat dwdng chuyén toan dac

Ty 1§ binh Chiéu dai I1&n nhét Chiéu dai canh $6 canh I&n nhéit
a3 dwéng chuyén toin dwérng chuyén (m) trong dwérng chuyén
dac {(m)
1:500 200 Tir 50 dén 60 4
1:1000 300 T 60 dén 100 5
1:2000 600 Tz 100 dén 200 8
1:5000 1200 Tir 200 dén 300 10

+ Canh dwong chuyén toan dac phai do di, vé qua Iwéi chi khoang cach clia may doc dén 0,1 m.
Néu do bang may dac dién t& chi doc 1 chidu, sai sé twong déi chidu dai canh do di, v& < 1/500.

+ Géc duong chuyén toan dac do bang phwong phap toan vong véi 1 1an do (2 vj tri ban db).
Tri s6 doc dén 10",

+ Cao d9 do di vé bang phuong phap cao d6 lwgng gi4c, sai sé chénh cao Ah < 100 mm~/D,
trong do D 1a chiéu dai tir may dén diém mia tinh bang kildmét. Khi do ban db 1:500 phéi st dung
may toan dac dién tr do chénh cao hodc st dung thuy chudn k¥ thuat.

+ Sai s6 khép dueng chuyén toan dac phai dat cac yéu ciu sau:
Vé goc: f,< 60" Vn;
V& do dai (vi tri): f,= L/400 7 (m).
trong doé
L la ¢ dai dwéng chuyén tinh bing mét.
n 1a sb canh trong dwéng chuyén.
- Giao héi hodc dan diém tram do vé.

Khi s& dung phwong phap giao hdi hodc din diém gidi tich dé xac dinh cao d5 tram may phai
tuan thep nhirng didu kién sau:

+ Géc giao hoi: 30° < y < 150°.

+ Chidu dai canh giao héi khéng dwoc vugt qué hai lan chidu dai canh duwéng chuyén toan dac
ghi trong Bang 8;

+ Do géc canh: Nhu do duéng chuyén toan dac.

b) Po vé binh dd dja hinh
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- Po vé chi tiét dja hinh theo phwong phap cwe, canh, do bang lwél chi hodc dwdng cong
khodng cach, doc s6 dén 0,1 m, géc bang (B)), géc nghiéng (Z;) doc nhuw géc trong dwdng chuyén
toan dac nhwng chi do mét chiéu.

- Khodng cach tir may dén mia khéng vwgt qua quy dinh & Bang 9.

- Khi v& it nhat phai kiém tra dinh hwéng tir 2 didm. Sai Iéch v& hwéng gitra tri do va tri tinh
nguec < 907

- M&i tram do, it nhét phai c6 3 diém dia vét rd rang tring voi tram lién ké& a tiép bién.

- Mdi tram may phai vé so dd chi tiét vé déng dia hinh. V& hinh dang cia dia vat (dja vat dinh
hwong va dia vat do vé), phéi tuén theo thir ty sau day: V& nhing dja vat dinh hwéng tredc nhw:
Hé théng dwong giao thong, hé théng thuy l¢i, thuy hé, diém yén ngwa, ddi doc lap, cay, nha déc
18p..vv.. sau dén dia hinh, dia v4t dang thwdng, dign..vv.. theo yéu cdu ciia d& cuong khao sat
dia hinh d& dw¢c phé duyét.

Bang 8 — Khoang cach tir may dén cac diém mia

. Khoang céach Khoang cach tir may dén mia
Khoang cao .
Iv 13 binh 43 dbu duws Ion nhat giira
inh do eu dwon = X i s
yie it b (9 ) céc didm mia | PO V@ dia hinh Bo vé dja vat
inh dd h (m
(m) (m) (m)
0,25 5 50 30
1:200 0.5 10 50 30
1,0 10 80 40
0.5 10 100 60
1:500
1,0 15 150 60
0.5 20 150 80
1:1000 -
1,0 30 200 80
0.5 40 200 100
1:2000
1.0 40 200 100
1 50 300 150
1:5000
2 80 300 150

- Dung thwée do d§ va thwdce do vé ngay binh dd ngoai thye dja. Sau do so sanh bd sung tai
thirc dia dé tranh sai sot. Thoi gian chuyén tri do thanh ban vé& binh d& méi tram khang qua 3
ngay.

- Vung tiép bien gitra hai manh ban dé 1a 2 cm theo ty 1§ binh a3 vi dy: Binh db ty 18 1:2000 tinh
theo ty 1& binh dd ving tiép bién 12 40 m .v..v sau cAn d¢ chinh xac tiép bién nhw sau:
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*+ D9 léch gitra cac vi tri dia vat Ah < 0,4™"xM (trong d6 M Ia mau sb ty & ban db thanh 1ap):
+ D6 chénh cao Ah < % h, trong d6 h 13 khodng cao déu dudng binh do;
Sau khi tiép bién quét, sb hoa va in bang may Ploter.

- Néu vé br?mg may toan dac dién tlr, viéc vé dja hinh dja vat dwoc ty déng hoa qua chwong trinh
SDR hodc Suffer truc tiép lay s6 liéu tir Card ho4c fieldbook va vé binh @ sé ngay trén may tinh.

Sau khi kiém tra, in ban 4 bang may Ploter.

6.2 Phwong phap ban dac

6.2.1 Pham vi irng dung

Po vé dia hinh, dia v4t & khu vyc bang phing, d6 déc o < 6°.

6.2.2 Gidy @é vé binh dd va ké Iwi 6 vudng

- Phai ding gidy Croki c6 d6 co gian < + 2 mm/m, bdi phing trén tAm ban g6, kém, nhém hodc
nhipa véi d6 181 16m + 0,2 mm hodic v& tryc tiép trén dé polyester cé dd co gian < + 1 mm/m.

- Trén ban vé phai ké lwdi 6 vudng cach nhau 10 cm, Trién céc diém khéng ché 1én kém theo cao
d5. Sai s6 ké lwdi 6 vudng va trién toa d6 < + 0,2 mm. Sai sé kich thude dwéng chéo khung ban
vé < £0,3 mm. Ke lwdi 6 vudng phai ding thwéc Drébusep hodc ban tridn toa d6 cla cac may

trién toa do cd vach khéc nhod nhét dén 0,1 mm.
6.2.3 Kiém tra va kiém dinh may

May va dung cu v& phai dugc kiém tra, kiém dinh treée khi do vé (xem Phy luc A). Mia ding dé

do vé& dai tir 3 m dén 4 m co bot thuy tron véi sai sé < 60"
6.2.4 Céic phwong phap ting day tram do

Dé tang day mat do diém tram do, phai xac dinh thém didm dwirng chuyén ban dac, giao héi ban
dac va dan diém. Diém gbc dé phat trién phai la didm giai tich 1, giai tich 2; duéng chuyén cap 1,
dwong chuyén cap 2.

6.2.5 Sai s dinh tam

Pé dam bado dd chinh xac, dinh tdm may ban dac phai st dyng day doi, khong dwgc dinh tadm tw
do. Sai sé dinh tam phai dat:

- 0,5 cm déi véi binh b 1:200:
- 1 ¢cm dbi véi binh dé 1:500;
- 2 cm dbi véi binh d& 1:1000:

- 5 cm déi v&i binh d 1:2000;
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- 10 cm dbi véi binh dé 1:5000.

6.2.6 Phwong phap dwéng chuyén ban dac
a) Cac chitiéu ky thuat cia dwdng chuydn ban dac khéng vuot qua tiéu chuan & Bang 10.

Bang 10 — Cac chi tiéu ky thuat cia dwong chuyén ban dac

Ty lé Chiéu dai I&n nhit dwéng | Chidu dai canh dwéng | S6 canh 1&n nhét trong
Binh dé chuyén toan dac (m) chuyén (m) dwérng chuyén
1:200 100 Tir 10 dén 50 3
1:500 200 Tir 50 dén 100 . 4
1:1000 250 Tir 80 dén 150 5
1:2000 500 Tir 150 dén 200 6
1:5000 1000 Tt 200 dén 250 8

b) Bo canh dudng chuyén ban dac

- Canh dwéng chuyén ban dac do qua Iwgi chi clia may ban dac. Xac dinh tri chiéu dai canh phai

do di, v&. Néu sai s6 AD/D < 1/200 thi ly trj trung binh lam canh tim. Khi do céc loai binh db ty 18

lon nhw: 1:200; 1:500, canh dwéng chuyén ban dac phai do bang thuéc thép 20 m, 30 m, 50 m

co vach chia dén mili mét. Néu géc nghiéng o > 2° phai cai chinh chidu dai canh theo cdng thivc:
2

D=2 (61
2D

trong do
h & chiéu cao hai d4u canh dwdng chuyén, tinh bdng mét.
D la chiéu dai canh dwéng chuyén, tinh bing mét.
Sai s0 twong d6i canh dudng chuyén gita do di va v& sau khi higu chinh AD & cong thirc (6.1) phai dat:

DL 6y
D ~300

c) Xac dinh cao d¢ diém dwéng chuyén ban dac

- Cao d§ cua cac diém duong chuyén ban dac dwoc xac dinh béng do cao lweng giac theo hai
chiéu di va v&. Sai sé cho phép sy sai I&ch chénh cao gitra do di va vé& sh/D < 1/2000, vai sh, D
tinh bang mét.

- Sai s6 khép cao dé dwdng chuyén ban dac:
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0,04L
<

I

fh (cm) (6.3)

trong do
L la chidu dai tuyén dwong chuyén tinh bang s6 100 m;
N & sb canh dwdng chuyén co trong tuyén.
6.2.7 Phwong phap giao hgi ban dac
Phwong phap giao hoi ban dac chi dwoc thwe higén khi dadm béo cac diéu kién sau:

- G6c giao héi ban dac 20° < y < 150°,

- Canh giao hdi khéng 1én hon 2 13n chiéu dai canh dwdng chuyén théng ké & Bang 10.
- Canh clia tam giac sai s6 < 0,5 mm.
- Cac diém gbc giao hai < 3 didm.
6.2.8 Phwong phap din diem
5 Phuong phap din diém duoc thye hién véi cac didu kién sau:

- Khodng cach tir diém gbc dén diém din nhd hon hodc bang canh dwéng chuyén thong ké &

bang 3.3 va khéng dugc phat trién tiép.

- Do géc va canh diém dan nhu quy dinh trong 6.2.6 dbi véi dudng chuyén ban dac. Khi binh doé
| ty 1& I&n nhw 1:500, 1:200, chiéu dai diém dan phai do béng thwéc thép cé khac dén mm, may do
| ' xa quang dién, may toan dac dién tlr hodc mia Bala v&i sai s6 phai dat:

Do e

D~ 300
6.2.9 Do vé chi tiét binh db
a) Chuan bj ban vé

Sau khi co ban vé da boi trén gb, nhom, kém hodc nhya theo quy dinh trong 6.2.2 hodc st dung
triec tiép tAm Polyester, tién hanh dwa toan bé cac diém khéng ché mit bang, cao dd co s& nhuw
dwérng chuyén cép 1, cdp 2; gidi tich cp 1, cdp 2; cac diém tram do (thyc hién blng cac phuong

phap dwong chuyén toan dac, ban dac..vv..) Ién ban vé v&i dd chinh xac vj tri < 0,2 mm trén ban

vé, dwong chéo ban vé < 0,2 mm +/2 sai sé cho phép.
b) Binh hwéng ban vé.

Dinh hwéng ban vé phai dwgec tién hanh it nhit dén 2 diém khéng ché & xa diém dat may > 5 cm

trén ban vé. Sai sé dinh hwéng < + 0,2 mm. Trong qué trinh do phai thidng xuyén kiém tra
dinh huéng.

227



TCVN 8223 : 2009

¢) Quan hé gitra ty 1& binh db, khoang cao déu co ban dwéng binh db.

Khoang cach I&n nhét gitra cac diém mia, tir may dén mia lién quan dén ty |& binh dd va khodng
cac déu co ban cha dwong binh db quy dinh & Bang 11,

Bang 11 — Quan hé gitra ty 1¢ binh dd va khodng cao déu dwéng binh d9

ol Khoing cao déu Khoang cach Kheang cach tir may dén mia
¢ z
. y . co’ ban dwong gitra cac diem Khi do dang Khi do dia | Kni do dja vit
binh do ] .
binh do (m) mia (m) diahinh | vatrérgt | khdngrérét
0,25 2 50 30 40
1:200 0,5 5 50 30 40
1 5 50 30 40
0.5 10 100 50 60
1:500
1 10 100 50 60
0.5 20 150 80 100
1:1000
1,0 20 150 80 100
0.5 30 200 100 150
1:2000
1,0 30 200 100 150
1 50 250 150 200
1:5000
2,0 100 300 150 200

d) Do vé binh db

Do vé binh db theo phwong phéap cwc & vi tri ban do da dinh hwéng ban dac. Viéc dinh huwéng téi
thidu 2 hwéng va phai kidm tra khi két thic tram do v&. Trirdng hop riéng biét véi nhikng diém
dinh hwéng cn phai dang phwong phép giao hdi ban bac dé xac dinh vi tri trén ban vé. Goc giao
hoi: 60° < y < 120°.

- Vé dja vat, dja hinh theo th tw nhi*ng ndi dung sau:

+ V& nhirng dja vat dinh hwéng treéc nhu cay doc lap, hé thdng giao théng, thuy hé, dan cw,
cong trinh xay dwng va cubi cling la cac dign tich cdy ty nhién va cay tréng.

+ DO cao cua cac diém mia do & vj trf ban dé da do khodng cach. Sai sb chi tiéu Mo ban dd dieng

phai x4c dinh 2 14n trong ngay;
+ Khi d6 déc < 3° ¢6 thé dung tia ngdm ngang clia may ban dac do 46 cao diém mia chi tiét;

+ Khi do vé& khodng cao déu h > 1,0 m, dd cao diém mia 4y dén 0,01 m, ghi trén binh dd dén

0,1 m. Khi do v& khoang cao d&u h < 1,0 m. d§ cao diém mia do va ghi trén binh d dén 0,01 m.
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- V& duwong binh 86

Theo cao d cac diém mia, két hop voi ngudi v8 nhan dang dia hinh bdng mét, tién hanh vé

dwdng binh d6 theo phurong phap ndi suy tuyén tinh ngay ngoai thue dia.
Tho ty vé duérng binh 85 nhw sau:

+ Theo dwdng phan thdy, y&n ngya, dinh ddi, nGi, mém cao, phac hoa duwong binh d$ cai nhw
0, 5, 10 m. vv... khi khoang cao, déu dwéng binh dd co ban la 1.0 mva 0, 2, 4 m .vv...
khi khodng cao d&u dwdng binh d6 1a 0,5 m.

+ 8au d6 vé cac dwdong binh d6 phy theo dwérng binh d6 cai.
e) Ky hiéu biéu dién:
Ky hiéu biéu dién dja hinh dia vat bang kénh va cac cdng trinh trén kénh tuan theo quy dinh cla

Bo Tai nguyén va Moi tredng va nhirng quy dinh cGa céng trinh thuy loi theo yéu clu cia dé
cwrong khao sat dia hinh,

6.2.10 Can binh d& géc

- Trwéc khi can céc ban dé gbc, phai tiép bién gitra cac manh binh db. Viéc tiép bién ding gidy
can co d¢ can gién < + 2 mm/m; Bang tiép bién rdng 10 cm; Phan can tiép bién chung 3 cm.

- Han sai tiép bién phai dat:

+ B xé dich vj tri c0a cac dja vat quan trong < + 1 mm.

+ Cac dia vat khac <+ 2 mm

+ D6 chénh Iéch cao d¢ (8h) githa cac dwdrng binh d9 cung tén phai ndm frong han sai sau:
Ving déng bang : sh < 1/3 h

Viing ddi: 8h < 1/2 h

Vang nai: 8h < 2/3 h

h la khodng cac déu co ban

- Can ban gbc bdng myc tau mau den trén gidy can hodc ban Polyester. Can theo thi ty sau:
+ Lwadi 6 vudng

+ Céc didm khéng ché;

+ Cac dia véat dinh hwong hinh tuyén, goc canh chinh xac ...vv:

+ Cudi cling fa khu dan cu, cay trdng, rirng cay ty nﬁién....vv.

6.2.11 Sé héa ban géc
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- Ban dd gbc vé tryc tiép trén gidy hodc ban nén Polyester phai dwgce quét, sé hoa hodc trt.rc tiép

vé binh db sb theo cac phan mém nhw Surfer, SDR..v.v.
- Han sai tiép bién cac mé hinh, cac ban gbc theo 6.2.10.

- Ban gbc binh dd dwgc in ra ban can (mau den) hodc gidy Croki qua céc loai mau nhw quy dinh
Quy pham 96TCN 31-91 va lwu tri trén dia CD.

- M&u trinh bay binh d& bang kénh theo D.1 trong Phy lyc D.

7 Do, vé mit cat doc, ngang

Po, vé mét cit doc, ngang quy dinh cho hai loai kénh:
- Kénh mai;

- Kénh cii can tu stra, nang cap.

7.1 Kénh meéi

7.1.1 Do, vé mit cat doc
a) Ty lé do, vé mét cét doc
Do vé doc tuyén tim tuyén theo 2 hudng, ty Ié chidu cao va chidu dai khac nhau:

- Ty I& chidu cao: Thwong 1a 1:100; 1:200 dén 1:500, tiy theo do déc cla dia hinh sao cho tuyén
cét doc dwoc vé thay ddi mie so sanh it nhét va thé hién ddy da thay ddi bé& mit dja hinh.

- Ty 1é chidu dai: Phy thudc vao chiéu dai cat doc va sy thay d&i dja hinh, thwdng cé ty 1é 1a
1:1000, 1:2.000, 1:5.000 va 1:10.000
b) Mat d6 diém cao dd trén mit cit doc:

- Viing ddng béng c6 d6 déc o < 3% Mat do trung binh do mét cét doc thuong bling tir 1cm dén
2 cm theo ty 1& mat cat.
VI DY: Ty 18 mét cét doc 1:2.000, khodng cach xa nhit gitra hai diém mét cit doc 1a 20m dén 40m.

- Nhirng viing ¢ dot bién dia hinh nhw bac nuwéc, ruéng bac thang, phan cép gitba thdm va mai
dbc...vv. : Phai 4y diém mia theo ranh gié¢i phan dia hinh.

- Viing dbi, ndi o < 6% Mat dd trung binh do mat cit doc thwong bing 1cm theo ty 18 v& mat cét.
Vi DU: Ty 1& méat cét 1:2000, khodng cach xa nhét gi(ra cac diém mia khoang 20 m.

- Vung nui a > 6% Khoang cach |y nhd hon 1 cm theo ty [& ban vé mat cét.

c) Néi dung do vé mit cét doc

Mat cit doc tuyén kénh mdi, cdng trinh trén kénh méi phai thé hién ddy a0 nhirng ndi dung sau:

- Sy thay doi theo chidéu cao clia bé mé&t dja hinh, dc biét nhirng vi tri c6 thay déi dja hinh
dét bién.

(]
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- Vi tri, kich thudc cac vat co trén tuyén tim cong trinh trén kénh nhw: nha dan, cay doc lap, via
da 16, cac hd khoan dao, cac cong trinh xay dwng (néu c6) v..vv... mdt cach chinh xac. '

d) So hoa mat bing tuyén kénh trén mét cit doc
Phan so hoa phai vé day dd:

- Vi trf, kich thw&c cac cdng trinh xay dwng va dan dung c6 trén tuyén kénh nhw: khu cong

nghiép, hé théng giao thang.
- Vj tri @4u cac kénh nhanh, vi tri cAc cong trinh trén kénh, vj tri cac khe tu fhﬂy. V.V,

- Céc doan cong phai so hoa day du theo tuyén cong, theo tuyén @én cac dinh ngoét Si phyc vy
cho gidi phéng mit bang.

e) V& mit cét doc

- Mat cét doc dugc vé bang phuong phap tha cdng béng thwéc va but vé hodc trén may vi tinh
bédng cac phan mém Autocad, Microstation, phadn mém chuyén diing nhw: GP2000, SDR5.9....

- Khd gidy vé:

+ Chiéu cao khd gidy vé mét cit doc thwang 1a 27 ¢m, ¢a bién vira khd gidy A4 (29 cm): Xem D.2
trong Phuy luc D.

+ Chiéu cao khd ban vé& mét cat doc cing véi binh dé bang kénh va cat ngang thiét ké co thé
theo khd A1, A3, A4 tly theo kich thuéc thye ding hodc ty 1@ ban vé theo yéu cdu cla thiét ké
(xem D.1 trong Phy luc D).

7.2 Mit cat doc kénh cii

7.2.1 S6 dwing vé mat cat doc

Mat cdt doc kénh ¢l dwoc vé béi 4 dwdng: Budng bd ta, bd hiru, ldng kénh va mép nwdc trén

kénh (néu c6 nuwéc).

- Pudng cét doc b ta ky hiéu bing cac dwong dut gay, mbi doan dai 2 mm, cach nhau 2 mm,

nét day 0,2 mm.

- Buwdng cit doc bé hivu v& nét lidn, nét day 0,2 mm.

- Budng mép nudc vé theo ky hiéu quy dinh cda cdng trinh thuy [gi.
- Budng day kénh vé nét lién dam 0,3 mm.

(xem D.3 trong Phuy lyc D trinh bay ban v& miu mat cit doc kénh ca).
7.2.2 Do chiéu dai va cao dd trén mit cit doc kénh cii

a) Chiéu dai mat cét doc kénh cii duwgc do bing thudc thép 20 m, 50 m hodc may do xa quang
dién sao cho dd chinh xac phai dat:
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<

AL 1
L~ 2000

trong 46 : L la chidu dai canh do.

Cach do chiéu dai nhw sau: Phan chia khodng chia trén mt kénh trung binh tir 1 cm dén 1,5 cm
theo ty 1& cét doc tuy theo d6 déc clia be kénh. S dung coc gb 5cm x 5 cm x 10 cm ¢6 ghi tén
Ci={i = 1+n), Ko, Ky, Kp,.... K; béing son do. Bo khodng céch tirng doan theo sat mat tim bé
kénh. Tai nhitng doan cong phai phan chia sao cho dwédng do dai cung va chiéu dai cong co sai
s6 chénh chiéu dai < 1/1000. Dén tixng Km chin (Ko, Ki, Ka,....}, phai kiém tra gitva sb doan do vj
tri theo tim cdng trinh va xac dinh qua chidu dai kénh; Vi dy Céng didu tiét: K, + 300,5 m ..wv..
kem theo la kich thwréc chidu dai, rong cda cbng, cdng cé méy cira, hinh gi, kich thiedre, dwérng
kinh ctra, cao 4 mét céng va day céng, bac nuwdc, cbng bé tong hay gacr} X4y .v..wv.

b) Do cao d§ cac diém mit cét doc kénh cii phai do bing thity chuin hinh hoc cap ky thuat, sai
sb phai dat:

fo <+ 50™ VL
trong @6: L 14 ¢ dai tuyén cit doc tinh bang kildmét.
- C6 thé str dung may toan dac dién t& d& do cao d6 cac didm cét doc v&i didu kién sai sé chiéu
dai phai dat < 1/2000 va chénh cao phai dat:
fo <+ 50™ L
trong d6: L I chidu dai canh do
7.2.3 Ngi dung vé trén mit cit doc

Ngoai nhitng néi dung nhw v& mat cét doc kénh m&i, d6i véi kénh ca phai vé thém nhirng néi
dung sau day:

- Thé hién day dG vi tri, cao 46 mat, day cac cong trinh trén k&nh nhuw: Céng trinh 1y nwéc (clu
mang, xi phdng, cong ldy nwéc diu cac kénh cap |, vuot cép....), cdng didu tiét, bac nwéc, hé
thdng do nwéc, chuyén nuéc, tieu nwée, xa nude, cdng trinh giac théng qua kénh va cac céng

trinh quan ly kénh;

- Mb ta vi tri, kich thwde the trang trén kénh nhw: Pham vi gia cb, pham vi x6i 1&, bdi l4ng, hdng

vd,...vv..
{NOi dung v& miit c4t doc theo mau & D.3 trong Phy lyc D)
7.3 M3t cit ngang kénh

Bo mat cat ngang kénh ¢l va méi ddu phai tién hanh qua cac bwdc sau:
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7.3.1 Binh vi vi tri méat cat
Vi tri mat cat ngang dwoc dinh vi qua coc C; trén cét doc, tuyén cat ngang dugc do theo phwong

vudng goc véi phwong cét doc.

7.3.2 Do cac diém chi tiét mit cit ngang

Do céc didm chi tiét theo phuong phap toan dac quang co, toan dac dién tlr. Tri sd khoang cach
doc dwoc phai cé d chinh xac AD/D < 1/200.

Cao d6 do qua chi gitra, dgc mot chidu vai sai s6 cao phai dat f,< 100™ VD

Khi chuyén tram may trong tuyén mét cét ngang, phai do cao d6 lai diém dirng may tredc, sau sb

phai nhé hon han sai:

fa< 50" /D
Trong d6: D |a chidu dai tuyén do tinh theo don vj 100 m.
7.3.3 Mat do diém chi tiét trong mit cat ngang

Mat d6 diém chi tiét trong mét cét ngang quy dinh nhw sau:

a) Kénh mdi

+ Khi 4§ déc o < 3% Khoang cach gitva cac diém mat cit ngang d < 2 ¢m theo ty 1& vé mat cét

ngang. Vi dy: Ty 1& 1:100, khoang cach d <2 m, vdi ty I& 1:200 khodng cach d < 4 m v..vv..;

+ Khi d6 déc a < 6" Khodng cach d < 1 cm theo ty 1& vé mat cit ngang. VI dy: Ty 1& 1:100,
khodng cach d <1 m, véi ty 1& 1:200 khodng cachd <2 m, wv....;

+ Khi d6 dbc o 2 6% Khoang cach d < 1 cm tly theo s bién dbi cha dja hinh. Vi dy: o déc trung
binh o = 6° 30", khodng cach cét ngang do 5 m/1 diém. Khi ty 1& v& 1:500, nhwng tai chd chuyén
tiép cao 46 dot bidt a = 10°, c& thé ¢6 bac nwéc, mat dd phai 2 m/1 diém dé bidu dién diy du
dia hinh.

b) Kénh cii:

Mat d6 diém chi tiét mat cat ngang can bao dam:

+ Day kénh phai c6 it nhat 3 diém (hai bén va gitra);

+ Méi kénh phai c6 d0 diém biéu di&n dang mat dja hinh 18i, 16m, x6i, &, bbi, gia cb cla mai kénh
cl véi chénh cao < 0,3 m nén ¢é mdt didm cao 4d6;

+ Mat kénh phai ¢6 it nhat 3 didm: hai b&n mép va gitra mat;

+ Chén kénh phia ngodi Idng kénh it nhat phai cé hai diém: Chan kénh va diém Iwu khéng.

+ Khu viec do ngoai pham vi kénh dé phuc vy cho mé& rgng kénh thwéng trung binh 1 cm theo

ty &, vé 1 diém chi tiét.
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7.3.4 Chiéu vé mit cit ngang kénh

Chiéu vé mat ct ngang tinh tir trai (t4) sang phai (hiru) theo chidu déng nuéc chay.

7.3.5 Ma3u vé mit cat ngang: Xem D.4, D.5 trong Phy lyc D.
8 Xac dinh tuyén, tim tuyén va cac cong trinh trén kénh

8.1 Xac dinh tuyén kénh va céac céng trinh trén kénh
8.1.1 Coéng tac chuin bj

- Kiém nghiém va hiéu chinh may kinh vy, toan dac dién tk va thly chuan theo cac budc & A1,
A.2, A3 trong Phu luc A.

- Theo tuyén kénh thiét ké clia cbng trinh trén binh d6 béng kénh (ty 1& 1:5000, 1:2000, 1:1000),
binh @6 vi tri céng trinh (ty 18 1:1000, 1:500, 1:200), danh sé thir tw cac diém Ko, S, (i = 1+n) cac

coc do cét ngang C; (i = 1+n).
8.1.2 Xac dinh tuyén tir binh dé ra thirc dja

- S{ dung binh 46 thiét ké, doc toa do X, Y ciia cac didém K,, Ki (i = 1+n), K., S; (i = 1+n) dén 0,1
m bang thwdc vudng, thudce do 46 hodic dung ban toa dd. Néu 12 binh dé sé tran may vi tinh, viéc
toa d¢ X, Y va cao dd h chinh xac dén 0,01 m.

- Giai bai toan ngwere tric dia theo cong thire sau:

Ay Ay
ga =—,a = arclg —
£ A e

S= A +45° (8.1)
Bi= oy - o hodc Bi = 360° (o - o)
trong do
o1& goc phwong hwdng cén tinh gitra 2 didm:;
| S 1a a9 dai gitva hai diém:;
Ay, Ax |12 higu sb toa 3o gitra hai diém:
Bi: la goc béng cn do ngoai thyce dja gitra héi huéng thiv i-1, i+1 tai tdm diém i.

- St dyng cac may kinh v§ hodc todn dac (théng thwong va dién tlr) m& cac géc B; do canh S
tinh tr bai toan ngugc & cbng thirc 5.1 ra thyc té dé déng coc (kich thudre 5 cm x 5 cm x 10 cm),
c6 ghi tén doc theo tuyén kénh.

- B¢ chinh xac do canh phai dat : AS/S < 1/2000.
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- o chinh xac do gdc phai dat my < +30”.
8.2 Xac dinh tim cia tuyén kénh va cac cong trinh trén kénh
- Tim tuyén kénh gbm c6 diém sau:
+ Didm dau kénh dat tén 1a Ko, diém cudi kénh 1a K,;
+ Céc diém ngodt kénh S; qua tuyén cong bao gdm nhirng didm co ban T, Tr, B; va cac didm chi
tiét trén tuyén cong.
- Tim céng trinh trén kénh gbm cac diém sau:
+ Diém ddu cong trinh: Tiép giap gitra tim kénh va ddu cong trinh;
+ Cac diém ngoét tim cong trinh (S;) qua cac diém cong T, Tr, Bi....
+ Diém cubi cong trinh: Tiép giap tim cudi cong trinh va tim kénh.
- Cac diém tim dugc xac dinh qua cac phwong phap sau:
+ Phuong phap dwéng chuyén da giac;
+ Phwong phap giao hdi gidi tich (phia trwdéc, sau, bén canh);
+ Phuwong phéap cwe.
8.2.1 Phwong phap dwéng chuyén da giac

O khu vigc c6 nhidu dia vat ho#dc @ phi thyc vét day dic, kho thong tuyén, thuéng st dung
phwong phap dwéng chuyén canh ngén khép kin hodc phi hgp @& xac dinh tim kénh va cdng
trinh; Cac budc tién hanh theo thir ty nhw sau:

Theo doa d6 X, Y cla cac diém thiét k& ban kinh cong R tai cac tuyén ngodt, goc ngodt S;, giai
bai toan nguwec trdc dia: Xac dinh chidu dai S; va goéc phuong hwéng o, goc kep pi.

Str dung cac may toan dac thong thwong va thuéce thép hodic toan dac dign ti tiy theo d6 chinh
xac va phuwong tign cé dwoc xac dinh vj tri cac diém tim ngoai thyc dia. Danh d4u, dic mée, quy
tdm chinh xac dén cm.

Do chiéu dai theo hai chiéu thuan nghich v&i d¢ chinh xac mS/S < 1/5000 (theo tiéu chudn thiét
ké he théng kénh twéi TCVN 4118).

Do géc theo phwong phap toan dac véi sai sé trung phuwong mp 10" (tvong duong tuyén dudng
chuyén cép 2).

Binh sai theo phwong phap gian tiép c6 diéu kién, tham khao & B.1 trong Phuy iyc B).
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8.2.2 Phwong phap giao hoi

O khu viec c6 ddi chia cat dja hinh phirc tap, nhigu dbi nui, st dung phuwong phap giao héi giai
tich dé xac dinh tim kénh va céng trinh trén kénh; Cac budc thi ty tién hanh giao hdi nhw sau:

- Danh dau diém tim ngoai thyc dia nhw phuong phap dwdng chuyén.

- Chon cac diém khdng ché cap 1 (giai tich 1, dwdng chuyén cap 1) Iam cac diém co s& dé& giao
hoi tim tuyén kénh véi sd lwgng nhu sau: Giao hdi phia truéc 3 diém, giao hoi bén canh 2 diém

va 2 diém kiém tra, giao hdi phia sau 3 diém co s& va 1 diém co s& kiém tra.

- Do g6¢ theo phuwong phap toan vong véi 2 vang do sao cho sai s trung phwong mg £10%;
- Binh sai theo phwong phap gian tiép co didu kién, tham khdo & B.2 trong Phy lyc B.

8.2.3 Phwong phap toa do cyc \

Phwong phap nay dwgc ap dung trong trwérng hop:

- Lwgng diém khéng ché co s& (Giai tich 1,2, dwdng chuyén 1,2) kha diy 4uo.

- Khu vire ¢6 dia vat day déc, chi st dyng dwgce 1 hodc 2 hudng do;

- Chi xac dinh 1 hoac 2 diém tim v&i chidu dai < 200 m.

8.2.4 Cac phwong phap xac dinh tim, tuyén cong ctia kénh va cong trinh

a) Tinh cac yéu td cia dwéng cong tron.

Tai goéc ngodt cha kénh, phai xac djnh tim tuyén dwéng cong tron (xem Hinh 5):

O
Hinh 5 - Cung cong trén tai diém ngoit
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Cac yéu t6 co ban cua dudng cong la
+ Géc ngodt tai dinh S;: goi la 6;
+ Ban kinh cong cla dwéng cong tim kénh 2 R dwgc chon tuy thuge vao didu kién thwe dia va
cap kénh.
- Xac dinh céc yéu tb xac dinh cac diém T,, T¢, B,nhu sau:

+ Chiéu dai tiép tuyén T:

T= Rig? (8.2)
2
+ Chiéu dai cung cong tron K;
b1
K=R 8.3
180" (8.3)
+ Chiéu dai doan BI:
Bl = R ~R=R ! -1[(=R secg—l (8.4)
7] (7] 2
cos— cOS—
2 2
+ Chiéu dai day cung DC = b
b= 2Rsin—§- (8.5)

b) Xac dinh ngoai thyc dia

St dung cac may toan dac thdng thwdng cling thwéc thép hodc toan dac dién to, xac dinh cac

yéu té trén ngoai thyc dia nhu sau:
+ Dt may tai S;, can bang va ngam v& diém ngo#t S, doc khodng cach bing
7= A‘th—;2 va quay vé Si.; doc khodng cach twong ty, ta xac dinh dwoc hai didm D,C 12 hai didm

dau (To) va cubi (T¢) clia dudng cong.
+ T may tai §; m& goc tir diém C theo chéu kim ddng hé, theo gia tri sé ban d6 bang

-;—(180"—9), doc chiéu dai BI (trong céng thirc 8.4, x4c dinh diém | ia didm gita cung cong ).

Kiém tra lai qua diém D;

+ Kiém tra chiéu dai ddy cung gitta DC theo trj do thic té va so s&nh véi trj tinh & cong thirc

8.5. Néu sai s6 AS/S < 1/2000 {a dat.
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- Tredng hop cac diém co ban cla dwéng cong khéng du dé xac dinh chinh xac tuyén dudng
cong, can phai chia thanh nhirng cung cong nhé tirng doan 5; 10; 20 m tay thugc vao ban kinh
cang va chidu dai dwong cong. Cac phwong phap xac dinh diém chi tiét deong cong gdm:
Phuwong phap toa dd vudng géc, phwong phap toa d§ cye, phwong phap day cung kéo dai (xem
C.4 trong Phu luc C).
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Phy luc A
{quy dinh)
Kiém nghiém va higu chinh thiét bj dja hinh
A.1 May kinh vy
A.1.1 Kiém nghiém tinh ning quang hoc ciia éng kinh

Ngam 6ng kinh 1&én mét ngdi sao, xoay kinh mét ra hay vao ma thay ngéi sao hién thanh hinh tron

hoac giéng gan hinh elip, chirng té éng kinh dam bao db chinh xac do ngém.
A.1.2 Kiém nghig¢m tryc bot thiy bic ngang song song véi tryc ngdm

Trwoc khi kiém nghiém phai didu chinh cho chidu dai éng bot nuoe bang 0,4 dén 0,5 khodng

cach gitra hai vach khac déu va cuéi clia ng bot nude.

Kiém nghiém tién hanh theo hai buéc:
a) Budc 1: Kiém nghiém truc ciia éng bot nwéc bic ngang va truc clia 6ng ngdm ndm bén cung

mdt mat phing.

Sau khi can may xong, cb dinh by ph4n ngém, vin I6ng ¢ ham thing diing, xoay 16 xo & 4¢c xe
dich nhé thdng dirng ra. Sau d6 khé nghiéng di, nghiéng lai ng bot nwéc idc ngang vé hai phia
truc ndm ngang. Néu bot nwéc khéng déng ddy, ching té bot nwéc bic ngang c¢iing ndm trén
mdt mat phang véi tryc dng ngém. néu bot nwée chay, siv dung hai ¢ diéu chinh cho dén khi bot
nwéc khdng di chuyén 1a dugec.

b} Bwée 2: Kiém nghiém 6ng bot nwéc bic ngang song song véi tryc ndm ngang cia ong kinh.

Quay by phan ngém sac cho éng nuwéc bic ngang nim trén mét hwong véi hai éc can may. Cé
dinh bg phan ngdm lai, diéu chinh 2 ¢ can bang may d& cho bot nwéc vao gia. Sau dé nhic
6ng bot nwé'c bic ngang ra, ddo ngwec éng kinh rdi lai dat éng bot nwdc vao, néu bot nuedc van
gi nguyén ¢ githa ching 14 tryc clia éng thiy song song véi tryc dng kinh. Néu ngwec lai, phai
dung 2 éc can may hiu chinh 1/2 d6 chénh, 1/2 d6 chénh, 1/2 con lai s dyng 8¢ didu chinh bot
nuéc higu chinh lam 2,3 1an nhir vay, dén khi dat thi thai.

A.1.3 Kiém nghém va hiéu chinh 2 C

Tri 86 2C ia sai s6 do truc ndm ngang khéng vuéng géc véi tryc ngam.

Kiém nghiém c6 thé thwc hién trong phong hodic ngoai troi. Déi voi tam gidc hang 4, GT4,
GT,,BC4,BC, thwdrng kiém nghiém va hiéu chinh ngoai trévi; Cac bwdc tién hanh nhw sau:

- Can bang may chinh xac;
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- Chon 3 dén 5 diém do, co khodng cach gan nhw nhau, nhwng chiéu cao khac nhau. Tién hanh
doc tri goc (hwédng) theo tirng diém doc tai hai vj tri cGia ban dd (thuan, ddo). Tinh trj 2C theo
cdng thirc sau:

2C = (D-T) - 180°

V&i may c6 dé chinh xac du xich (bd cwc nhd) 1": sai s6 2C < 6”; May cé dd chinh xac du xich la

3" saisd2C< 12" v..v..
- Néu vuot qua han sai trén, phai tién hanh hiéu chinh nhw sau:

D-T-180°

+ TinhtriC =
2

+ Tinh tri 56 khi do dao (ban do bén phai).
Po= D + C; Néu C >0 thi triv (-); Néu C<0 thi cdng (+).

Sau d6 dat tri sb trén ban dd va du xich bang Dy, khi d6 vach chi¥ thap chuyén khoi vat do.Sw
dung hai éc trai, phai di chuyén cho giao chir thap triing véi vat do. Tién hanh do 2- 3 1&n nhu
vay. Sau dé kidm tra qua 2 vat thap nhét, cac nhat. Néu dat han sai coi nhwe la dugec.

A.1.4 Kiém nghiém va hiéu chinh M,
Sai sb vach chi tiéu hogc truc chi tiéu (0°-360°) khdng song song v&i truc ndm ngang cila bot thiy

trén ban dé dirng hodc sai sé khéng vudng géc gika vach chi tiéu va tryc dirng cla bd phén ty
dong goi la My; Kiém nghiém M, nhw sau:

- Can béng may, ngdm 3 myc tiéu cé chidu cao khac nhau (86 chénh cao cang ién cang tét). Tai
vi tri ban @6 trai (do thuan) doc tri sé Z, quay d&o éng kinh, ngém lai c4c v4t d6, sau khi can
béng bot thay, doc trj Zs, tinh tri My:

_(Z,+2Z,)-360°

M, 5

Quy dinh My< 3t, trong d6 t - d¢ chinh xac du xich v&i (may T,, co t = 1" thi Mo< 3" V&i may
Set3B cd t = 3" thi M<8"v..v...).

- Néu M, vt han sai, phai tién hanh hiéu chinh nhw sau:

Quay éng kinh ngém vao vat vira kiém nghiém. D&t tri s6 :2,°= Z, + Mg, Z° 13 trj cAn hiéu chinh.
Trén ban d9, du xich: Khi chr thap Iwéi chi léch khoi vat. Hiéu chinh qua 6c trén, dwéi sao cho
tring khit. Thwe nghiém 2, 3 14n nhw hiéu chinh 2 C.

A.2 May toan dac dién tr

A.2.1 Mot s6 may toan dac dién t& do chinh xac cao
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Higén nay & nwéc ta va trong nganh thiy |gi da nhap kha nhiéu may toan dac dién t& c6 dé chinh
xac cao dén siéu chinh xac (vé goc mp < 3", vé canh ms/s < 100.0000) nhw: TC 720, DTM 700,
DTM 520, DTM 420, SET 3Bv..v... cia Thyy S§ , Nhat.

Nhin chung, cac may toan dac déu c6 mot sé bd phan chinh sau:
- May kinh vt dinh vi:

+ Giéng nhw cac may kinh v khac, nhung qua trinh do goc bang, ding, khoang cach duoc néi

két quang hoc véi cac mach IC dé chuyén qua bd may tinh tw dong boi ngudn hdng ngoai.

+ May phat ngudn héng ngoai do ngudn dign clia acquy cé dién thé tir 6 V dén 12 V. Acquy dang
khé va cé bé nap chuyén ding. B$ phat quang héng ngoai theo nguyén ly l&ch pha dén mat
guong va dugc phan héi. BS phan nhan phan hdi qua IC tinh, hién thi 18n man hinh cia bd phan
tinh céc tri sé géc ngang (HAR), géc thién dinh (ZA), khoang cach hién (D,S), tri chénh cao (Ah),

+ B phan may tinh nhan va tinh trj s6 géc ngang, ding, khoang cach nghiéng, bang, chénh cao,
toa dd E(y), N(x). Két qua |4 qua may toan dac di&n ti xac dinh dwoc cac tri g6éc ngang, dirng véi
d6 chinh xac tir 17 dén 3", khodng cach dén milimét, cao tea dd xac dinh dén milimét. Tri sé

khodng cach chénh nhau gitta 3 J&n do di, do vé dat:

s |

S 7 100.000

Sau dé 14y tri trung binh

Cac tri cao d9 H,, toa dd X(N), Y(E) dwgc ghi trén dia dang SDC hodc fieldbook, trat qua may tinh
do V& tryc tiép ra ban dd dia hinh, mit cét, tinh khéi lwgng.v..w... Theo cac phan mém: SDR
cla Nhat, SURFER cua My hodc Autocad fand development v..vv...

Cao dd xac dinh qua cac mdy toan dac dién t& sau khi binh sai c6 thé dat thiy chudn hang 4,
phuc vy do vé binh db ty 18 ién tir 1:5.000 dén 1:200.

A.2.2 Kiém nghiém, hiéu chinh may

M&i may toan dac dién t déu c6 mot sb chu tao riéng biét. Viéc hidu chinh va kiém nghiém cho
tirng loai may déu phai tudn theo Catolog kj thuat kém theo. Dwéi dédy quy dinh nhirng buwéc
chung cho céac lai may toan dac dién t& hiéu chinh cac yéu td géc, do dai qua bai tuyén gbc
qubc gia:

Nwoc ta hién nay cé 4 bai tuyén géc: Gan clu Thang Long (Ha Ngi), Xuén Mai (Hoa Binh), Ba
Lat va Phu Tho thanh phd H8 Chl Minh.

a) Kiém nghiém trj do goc qua lwdi tuyén gbc, qua nhirng phirong phap do toan vong véi 9 vong
do. Két qua sai sé trung phwong trj do tinh theo cbng thirc:
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me=s Iy

n-1

trong 4o
v la s higdu chinh gitra tri goc do va tri gée gbc tinh tir toa 46 lwdi;
n 1a sé tan do.
b) Kiém nghiém hé théng guong (guong séo, gurong don, guong kép, grong 3, gwong chim)

- Kiém nghiém hé théng grong qua bai kidm nghiém quéc gia (sai s6 do géc dén 01" Sai sé do
canh dén msfs < 1/1.000.000). V&i cac diém chuén: Guwong sao voi khoang cach D < 1000 m,

guwong déi (ba) véi D < 2000 m, gwong chim véi D < 3000 m.
- Qua trinh tién hanh nhy sau:

+ Doi tdm gurong va can béng qua gia, bot thuy;

+ Can bang va doi tam may qua 3 éc chan:

+ Bat nat “starts” khdi dong may khi da dinh hwéng dén guong qua bd phdn ngdm kinh vi. Khi
qua may kéu "tit, tit" déu cung véi dén db tin higu, chitng td may hoat ddng tét.

- Lan |vot do goc ngang, dirng, chénh cao Ah, khoang cach nghiéng (D), ngang (S) ba lan véi sai

s6 trong han sai:
8B < 1" dén 3" { tuy loai may);
Ah <3 mm;
AD/D < 1/100.000.

- Doc toa 49 E9y), N(x) clia céc diém chudn trong Iudi gbe. So sanh voi tri gbc dam bao
Ax = Ay 0,005 m.

- Tinh dién tich kiém tra theo cong thirc:
28 = ZXi (Yier-Yi1)
= Iyt (Xi.4-Xje1)
- Tinh thé tich ki&m tra theo cong thirc:

Hgh

V= [ (b+aH™)dH =bHgh+ -2 H "™
nH

gh

¢) Hiéu chinh trj do dai
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Higu chinh d@ dai canh do qua may toan dac dién té gdm co:

- Hiéu chinh d¢ dai do chénh cao gitva chidu cao guong do (ly) va chiéu cac may (Ju)

H = Jg-Jdm
3S, = -h?/2D
trong 46 : D la Khoang cach doc trén may

- Hiéu chinh 46 dai do d¢ cao trung binh clia canh do véi mét nwoc bién.

885 = -D x {Hp/Npm)

N o=t
Vi-¢*sin’B
trong do
B lavidg

a = 6378248 m la ban truc Ién.
e = 0,006893421623;
Hn= (HA + HB)/2: A,B 1a hai d3u canh do.
- Higu chinh d4 dai khi chuyén vé kinh tuyén gitra ctia ivéi chiéu GAUSS.
383 = D x (Y0/2R?)
trong do
Yn la tung @4 tinh bang kilémét tir khu do so véi kinh tuyén gitra.
R 14 ban kinh trai gt
- B9 dai cudi cing ctia chidu dai canh bing:
SO=Ddo + 5S¢ + 65, + 55;

A.3 Cac may thay chuén

A.3.1 Kiém tra va hiéu chinh lwé&i chi

Chi dirng cta Iwdi chi phai tring voi phuwong dwdng day doi. Cach kiém tra va hiéu chinh
nhw sau:

- Chen noi khuét gié hodc trong phéng kin, treo qua doi bing day chi. D& cho day chi thdng dirng
va yén tinh, can dat qua doi va chau nwéc. Cach day chi khodng 20 m dén 25 m, dat may thuay
chuan. Sau khi d& can béng may, cho dau déy chl trén may triing vé&i dwéng day dei, nhin qua
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dng kinh xem day chi may da trung véi day doi chwa. Néu dau kia cGa day chi léch khéi 0,5 mm

thi phai chinh nhw sau:

+ Van long cac 6c didu chinh lwéi chi trén may (8¢ trai, phai ciia Iwi chl), nhe nhang xoay lwdi

chi sao cho trung khit v&i dudng day doi. Sau d6 xiét chat bc lai;

+ Tiép tuc kiém tra 2, 3 1dn d& higu chinh hoan toan day chi ding tring véi day doi;

- Khi day chi dirng trung theo phwong day doi thi day chi ngang chi 1a ndm ngang song song véi
mét thuy chudn cla trai dat (vi may cdu tao day chi ngang vuéng goc vé&i day chi ding dwoc
khic trong tdm kinh khéng co gian).

A.3.2 Kiém tra va hiéu chinh goc i

Goc i ta goc tao bdi hinh chiéu 1én mit phdng thdng ding gitra truc éng thuy dai va tryc éng
ngam. Vé Iy thuyét, cac may thuy chudn hinh hoc dwec cu tao i = 0, nhwng thuc té, gée i ludn
ton tai: Phai kiém tra va hiéu chinh @& gid trj ctia ching ndm trong han sai cho phép do cao @8
cac cap. V&i lidi thuy chuén hang 3,4 géc i < 20", qua trinh kiém tra va hiéu chinh nhuw sau:

- Kiém tra;

Chon bai kiém tra twong déi blng phdng. Déng hai coc A, B cach nhau 40 m dén 50 m. Déng coc
c6 dinh mi tron dé dyng mia. & gitra AB dat tram may I, va kéo dai AB mjt doan bing 1/10AB
dat may I(lA = 1/10AB), xem Hinh A.1.

Lan lwgt dit may tai iy, L. Dung phwong phép chdp vach doc sb aq, by, a, b, trén mia A, B.
Goc i tinh theo cong thivc:

i= iﬁ\h
D

trong dé:
Ah = (by- a4} + (arby)
| S" = 206265
D = 40m - 50m.
Néu i > 20" phai tién hanh hiéu chinh

Hiéu chinh: Tinh sb doc mia xa (B) by = by + 1,1 Ah.
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a;
b,
b,
I,
/ I1 A

Hinh A.1 - Kiém tra va higu chinh géc i

May dang dat tai I, dung vi dong dwa dwong chi ngang vé sé doc by’ trén mia dieng & B, khi 6o
bot nuéc thuy dai lgch, ta chinh ¢ can bang bot thuy cho vé gitra. Néu may tw ddng nhw NIO25,
KONIOO7 v.v... vigc higu chinh phai siv dung hai éc trén, dwéi cua thap ty tuyén sao cho day chi
ngang chi dlng trj s6 by’ trén mia B. Phai kiém tra va hidu chinh hai, ba 14n cho dén khi dat
yéu cau.

A.3.3 Xac dinh gia trj vach chia trén éng thuy dai

V¢i cac may thuy chudn chinh x&c c6 éng thuy dai d& can bang éng kinh, khi doc sé nhw NI030,
NI004... phai xac dinh gia tri vach chia éng thuy dai. Cach lam nhuv sau:

Chon bai phang dai ttr 50 m dén 60 m. D dai do chinh xac dén 0,1 m. Ding mia co bot thuy {ron
can béng & mdt dau. Dat may sao cho hai éc can theo phurong phap vuéng géc véi phwong tir
may dén mia, nghfa la éc can thir 3 ndm tring phwong tir may dén mia. Sau khi can bing may,
van éc can thir ba cho bot thuy chay v& 1 d4u éng. Doc sb & hai dAu bot nwéc va trén mia theo
day gitta. Chuyén bot nudc sang dau bén kia va cing doc nhw vdy (c6 thé dung vit nghiéng d&
v&n cho bot nwéc iéch vé 2 dau thay cho éc can 3).

Gi4 tri khoang vach chia trén éng thuy dai (dén 0,1") tinh theo céng thirc:

Gia tri khoang vach chia trén 6ng thuy dai (@én 0,1”) tinh theo cong thirc:

_ 206L
n.D

n

trong dé

L 14 hiéu sb doc trén mia, tinh dén milimét:
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n la sb khodang chia clia bot nwéc di dong;
D la khoang cach tir may dén mia, tinh bing mét.
Gia tri r” dwoc xac dinh 2 dén 3 I&n trén cac khodng cach khac nhau vao budi trai I&ng gid hoac
trong phéng kiém nghiém.
Céc gia tri khoang chia 7" dwec ghi vao ly lich cia may. Néu khodng chia bot thuy khéng dat yéu
cdu (hang 4: 7" > 25", hang 3: " > 20") thi phai thay 3bi 6ng thuy dai chinh xac hon.
A.3.4 Kiém nghiém d chinh xac tryc ngim khi didu chinh tiéu cy
a) Kiém nghiém d& chic chén cta thau kinh tiéu cie

Chon vj tri A béﬁg phéng, dong 3 coc dé co dinh chan may. Duéng thing tir A theo hwéng bang
phéng chon 6 coc, mdi coc cach nhau 10 m. M&i coc ddu phai déng dinh c6 ma d& dung mia;
Phuong phap do;

- D&t may tai A v&i 3 chan gia dinh vij trén 3 coc, can bing may, ngdm v& mia Ian lwot dat tai cac
coc (xem Hinh A.2);

- Vén vit nghiéng cho bot nwéc that tring hep;

Hinh A.2 - Bai kiém nghiém do

chinh xac truc ngém

- Gilr nguyén vi tri vit nghiéng. Ding 1

mia dat lAn lwot tat cd cac coc
1,2,3,4,5,6. Mbi 1an ngdm mia phai diéu
chinh tiéu cy that ré. Dung bd do cye

nhd kep vach (hoac chl gitra) doc sé doc
trén mia, ki hiéu 1a a.
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- Dung vit nghiéng nang sd doc & coc 6 1én khodng 20 mm, rdi Ian lwot doc cac tri s6 nhw myc

doc tri s6 a trén qua cac vj tri coc, ki hiéu 1a b.

- Dung vit nghiéng ha sé doc tai coc 6 xudng 20 mm so v&i vi tri ndm ngang va thao tac nhv muc
doc tri sé b, ky hiéu la c.

- Néu thau kinh khdng bj l&c Iw, rung dong thi higu sé gitva cac vj tri trén mia khi doc tri sb b, ¢
voi  tri  xdc sudt (i s& a) phai  béng khéng. Néu tri  léch

< 1,5 mm dbi véi hang 3,4 coi 1a duoc. R
. ) .. N oo Hinh A.3 - Bai kiem nghiém d$ di déng .
Trueong hop Ion hon phai dwa vé noi san song song véi tryc ngim Xuat

hodc sira chiva |&p rap hiéu chinh lai.
b) Kiém nghiém d6 di déng song song véi truc ngdm clia thau kinh didu chinh tidu cu.
- Chon bai

Tai bai dat bdng phdng, chon vi tri A, déng 3 coc d&t chan may. Lay A lam tam, v& mét vong tron
ban kinh 50 m. Trén cung tron dong 8 coc g trén c6 dinh mii d& dwng mia. Tai diém O ciing
déng 3 coc dé d&t chan may, khoang cach cédc coc tir 0, 1, 2,..., 7 |4 10, 20, 30, 40..., 70 m ( do

chinh xac qua thwéc thép khac dén mm), xem Hinh A.3.

- Phwong phép do

Dét may tai A, diéu chinh tiéu cw that ré sau khi can béng may. Sau d6 tién hanh do tri sb cla
mia dat theo thi tw 0,1,2,....,7, qua chi gitra va bd do cyc nhg, do tir 7,6,.... V.v vé 0 nhu trén.
Hai lwot do nhw vay goi la 1 1an. Phai tién hanh do 4 13n nhw vay voi hai didu kién:

+ Trong 1 tan do khéng thay ddi tiéu cu:

+ Phai thay dbi chiéu cao may trang céc lan do qua gia 3 chan.

- Chuyén may dén diém 0. Trinh ty thao tac gidng tram A qua cac vi tri clia mia 1,2,...,7.

- Gia tr{ chénh gita cac tan do goi fa V < 1 mm v&i hang 3,4 1a dugc. Néu vuot han thi khéng
duoc dung khi do qua sang (Lwu y: phai higu chinh géc i trwde khi lam buée nay).

A3.5 Xac dinh hé s6 khoang cach va sy khong déi xirng cia Iwei chi

a) Hé s6 khoang cach

Hau hét cac may do thuy chudn hang 3,4 hién nay la diing loa khdng ¢ bé do cyc nhé. Phrong
phéap xac dinh hé s khoang cach nhw sau:

- Chon bai bang phéng, I4y khodng cach tir may dén mia 75 m dén 100 m. Sau khi can bang
may, tién hanh doc tri s6 trén mat den mia qua déy chi trén dudi, tri sé goi 13 | (I = dwdi- trén khi

may anh ngwec, | = trén - dwdi khi may anh thuan);
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- Doc tri 86 1 qua 3 14n, méi lan thay @i chidu cao may, khoang cach gita may va mia dugc
xac dinh qua thuéc thép véi sai sé AD/ D < 1/500. '

Hé s6 khoang cach dwgec tinh qua cong thirc:

K= 2
!
trong dé: D 1a chiéu dai tuyén do béng thudc thép véi sai sé mD/D < 1/500.

- Néu may ¢6 bd do cwe nhd nhw KONIO0O7, xac djnh hé sb K theo Quy pham xay dyng lwéi nha
nuédc hang 1,2,3 va 4( quyét dinh sé 112/KT ngay 15/5/1989 Cuc do dac Ban db Nha nwoc nay
14 Téng cuc Pia chinh)

b) Sy khong dbi xirng cla lwéi chi

Trén bai kiem nghiém nhw trén, doc 3 1an trj s& doc day trén, gitba, dwéi. T tinh toan dwoc Ay

trung binh t& 3 tri trén.
Tinh sy déi xirng theo céng thire:
a = ( gitra- trén) - { dwdi - gitra) < 1,4 mm.
Néu vuwot qua 1,4 mm phai thay dbi lwéi chi khac tai xwéng ché tao.
A.3.6 Kiém nghiém xac djnh cac théng s clia mia
a) Xac dinh chiéu dai trung binh 1 m trén mia

D4t mia va thwdc Gio-ne-vo trong cung méat phang voi nhiét do 200 °C, dé 4m 60 %. D4t mia
song song véi thuwdc Gio-ne-vo, kep sat khoang cach t&r 1 dén 10, 10 dén 20, 20 dén 29 dm vdi
mia gé. &' hai ddu méi doan, doc tri s& 2 1An. Khi chuyén lan doc phai djch thwéc di 1 chat.Doc sb
trén thuéc Gio-ne-vo dén 0,1 cla vach chia( mbi vach chia 0,02 mm). Chénh léch gitra hai hiéu
s cla hai lan doc trén thudc Gio-ne-vo ddi véi khoang cach 1 m ctia mia < 0,06 mm. Néu viret
qua thi phai x& dich thwdc va doc lai 2 1an nhuw trén. Néu 3 14n lién k& dat yéu cAu méi lay tri sé 1a
gia tri thec clia 1 m trén mia. Trj s6 cla khoang céach trén mia do di, do vé khac nhau < 0,1 mm
dwec phép Iy tri trung binh.

b) Kiém nghiém mét day cda mia co trung véi vach sé 0.

Vach "0" mét den cda mia gd hodc vach “0" ctia thang chinh trén mia in-va phai trung véi mat day
cla mia.

Cach kiém nghiém: Dan vao day mia lu@i dac cao, st dung thwdc Gio-ne-vo do tir lvdi dao cao
ién vach chia trén mia. S trung hep hoéc khac biét gitra tri do qfna thwéc véi gia tri trén mia cho
ta xac dinh dugc “dd khéng tring hop diém 0" cia mia.

¢) Kiém nghiém sy vuding géc clia mat day mia véi try dieng clia mia.
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LAy 3 coc sét hodc 3 coc g8 ¢& mi dinh, déng trén cing mét khodng cach may tir 20 m dén 30
m. Chénh cao gilra cac dinh coc phai tir 10 cm dén 20 cm.

Doc may dén mia qua 2 Ian do theo cac vi tri clia d& mia nhw sau:

- Trung tam mia (1)

- Ria sau gitra mia (2) 4 5 6
- Ria sau trai mia (3)

- Ria truréc trai mia (4) !

- Ria trrdc gitra mia (5) 3 .2 i

- Ria trwéc phéi mia (6)

- Ria sau phai mia (7)

Mai 1an doc mia qua ddy gitra phai giir nguy8n vi tri éng kinh.

Vai tri s6 3 coc, ta dwge 21 tri s6 qua 7 vi tri clia mit day mia. Néu cac trj sé chénh nhau déu nhé
hon 0,1 mm, chirng td mat day mia vuéng géc véi tryc ding cla mia. Néu vurot qua 0,1 mm thi
khi do thuy chuén hang 3, 4 phai luén dat gitba mia trén diém do.

d) Xac dinh héng sé K gitra mat den, d6 cua cap mia.

- Dong 3 coc sat hodc g6 c6 ma dinh theo hang ngang céch may tir 20 m dén 30 m. BS chénh

cao gitka cac coc dén 20 cm. DAi véi mia gb, chi cdn déng 1 coc va do 4 1an.

- Thir tw do méi 1&n nhw sau: Can may that chinh xac va gio nguyén trong 1 14n do, dwng mia tho
nhat Ian et qua cac vj tri cla coc, doc trj sé déy gita qua mét den, d6. Tiép tuc v&i mia ther 2
clng nhu trén.

- Thay d6i chiéu cao may doc tiép 14n 2,3,4 twong tw nhw 1An 1 véi 2 mia.

- Hiéu s gitba sb doc mit den, mat dd chinh 1a K. Lép thanh bang tri s6 K qua 4 1an doc qua cap
mia( mia 1, mia 2). Sau d6 lay trj trung binh fam trj do thyc t&( théng thwdng véi mia gd, K =
4473, 4573, v&i mia in-va K = 60).

e) Xac dinh d§ véng cda mia

Mt khac s6 caa mia phai la mat phing. Kidm nghiém do vong f qua day chi cang tir ddu mia vé
cudi mia. Sau do dung thwéc thép dé chinh xac dén milimét do cac khoang cach ai( a4,az,a.) tir

ddu nay, qua gitra va dén déu kia.

B¢ vbng tinh theo céng thirc .
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Néu f > 8 mm v&i 1 mia g6, f > 4 mm mia in-va thi phai déi &y mia khac. Néu khdng c6 mia ddi thi
phdi tinh sé cai chinh mia theo céng thirc:

2
Afe 8
3

trong dé
Af 1a sb cai chinh chidu dai mia, tinh theo milmét;
f {a do vong clia mia, tinh theo milmét;

| la chiéu dai mia, tinh theo milmeét.
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Phu luc B
(tham khao)

Binh sai tuyén, so hga théng ké va mau moc bé tong khong ché mit bang va cao do

B1 Binh sai cic tuyén khéng ché mit bang va cao 9 theo phidn mém Picknet Ver 2.00
Vi DU: Thanh qua tinh toan binh sai leéi mét bing Budng chuyén cép 1

Chi tidu k§ thuét lwéi

1. Téng sb diém: 51
2. S6 didm géc: 3
3. Sbé diém méi lap: 48
4. Sbé lugng goc do: 49
5. S6 iwgng canh do: 50
6. Goc phwong vi do: 0
Bang B.1 - So6 liéu khéi tinh
Teoa d§
SoTT Tén diém
X {m}) Y (m)
1 GPS 3 2261858.452 18627349.526
2 GPS 4 2261436.024 18627675.275
3 GPS 1 2262529.634 18625814.740
Bang B.2 - Thanh qua tea dd binh sai (tiép theo)
86 Ky hiéu Toa dd Sai s6 vj tri diém
TT diém X (m) Y (m) Mx My Mp
1 DC 2263021.650 18626264.772 .038 .041 .056
2 c29 2263610.003 18626517.807 .058 086 104
3 C30 2264104.186 18626753.180 .076 123 144
4 C31 2265300.951 18626262.068 .049 .208 214
5 86 - 2h 2265574.308 18626949.941 .044 227 .23
6 Cc3z2 2265616.797 18624485.970 116 .230 .258
7 C33 2265945.723 18623361.107 .193 .249 315
8 C34 2266762.252 18622137.472 273 .295 402
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Bang B.2 — (két thic)

So Ky hidu Toa dé Sai s6 vj tri diém

1T diém X (m) Y (m) Mx My Mp

9 C35 2269093.425 18622009.761 .283 424 .508
10 C36 2269406.355 18621923.392 .288 .440 526
11 c37 2269499,898 18621821.802 .293 445 .533
12 C38 2270435.389 18621322.626 .318 487 .582
13 C39 2271723.079 18620805.587 .343 .544 .543
14 C40 2273171.433 18620127.500 .376 .610 716
15 C41 2274147.075 18619890.411 .388 " 655 761

16 C4z2 2275110.028 18619394.894 412 .700 .812
17 C43 2275691.807 18617478.795 511 727 .888
18 C44 2276880.700 18616721.553 552 .782 .957
19 G1 2277381.595 18616628.558 567 .804 .978
20 ph82h 2277789.079 18616554.022 .561 .825 .08
21 MCs82 2277892.619 18616540.410 .562 .831 1.003
22 x26 2278190.063 18616467.198 .566 .849 1.021
23 x25 2278757.348 18616145.522 .587 .892 1.067
24 82-1t 2277877.022 18618083.037 491 .825 .960
25 Cé 2277495.929 18618306.715 482 .808 .941

26 c7 2276733.593 18619029.782 451 776 .897
27 c8 2276611.337 18619980.239 412 770 .873
28 C9 2276333.880 18620401.232 .394 .758 .854
29 C10 2276128.400 18620578.593 .387 748 .842
30 c11 2275914.385 18621005.758 .367 737 .824
31 C12 2275335.501 18621681.718 .336 .708 .784
32 C13 2274844 .195 18622147 .461 313 .682 751

33 C14 2274190.030 18622474589 297 .647 712
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Bang B.3 - Twong hé vj tri diém
N% diém dau | N% diém cudi | Chidu dai Ms Ms/S Phwong vi M(a)
(m) (m) o' "
bC C29 640.457 014 | 1/45300 231616.54 16.26
GPS1 666.796 014 | 1/46700 | 2222655.73 16,86
C29 C30 547.373 014 | 1/40100 252804.48 15.86
DC 640.457 014 | 1/45300 | 2031616.54 16.26
C30 C29 547.373 014 | 1/40100 | 2052804.48 15.86
C31 1293.614 | .018 | 1/73500 | 3374118.34 15.63
C31 C30 1293.614 | .018 | /73500 | 1574118.34 15.63
86-2h 351.598 013 | 1/27900 | 3210146.34 15.57
86-2h C31 351.598 013 | 1/27900 | 1410146.34 15.57
C32 1555.662 | .019 | 1/81700 | 2713354.70 15.49
C32 86-2h 1555.552 | .019 | 1/81700 913354.70 15.49
C33 1171.968 | .017 | 1/69000 | 2861758.75 16.06
C33 C32 1171.968 | 017 | 1/69000 | 1061758.75 15.06
C34 1471.054 | .019 | 1/79300 | 3034254.38 14.43
C34 C33 1471.054 | 019 | 1/79300 | 1234254.38 14.43
C35 2334.669 | .023 | 1/100900 | 3565151.25 13.67
C35 C34 2334.669 | .023 | 1/100900 | 1765151.25 13.67
C36 324.630 012 | 1/26100 | 3443413.59 13.49
C36 C35 324.630 012 | 1/26100 | 1643413.59 13.49
c37 138.097 011 1/12100 | 3123818.65 | 13.35
c37 C36 138.097 011 112100 | 1323818.65 13.35
c38 1060.339 | 016 | 1/64800 | 3315456.50 13.16
C38 C37 1060.339 | .016 | 1/64800 | 1515456.50 13.16
C39 1387.615 | .018 | 1/76600 | 3380724.02 13.05
C39 C38 1387.615 | .018 | 1/76600 | 1580724.02 13.05
C40 1599.228 | 019 | 1/83200 | 3345443.46 13.11
C40 C39 1589.228 | 019 | 1/83200 | 1545443.46 13.14
C41 1004.036 | 016 | 1/62500 | 3462029.07 13.31
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Két qua danh gia dé chinh xac lwei
1. Sai ;56 trong sé don vi M = 4.32"
2. Diém yéu nhét (x25 ) mp = .819 (m)
3. Chiéu dai canh yéu: (MC82 - ph82h)ms/s = 1/11500
4. Phuong vi canh yéu: (DC - GPS1) ma = 13.71"
Béng B.4 — Tri do, s hidu chinh va trj binh sai géc (tiép theo)

sé Ky hidu géc Tr do S6CC | S6H.C | Tribinh sai
T Glra Phai 0 m.ph. (*) 0

1 | GPst bC c29 1604921.00 -.35 41 1604920.77
2 DC 29 C30 1821148.00 -.35 .21 1821147.86
3 c29 C30 c31 1321314.00 - 55 30 1321313.75
4 C30 31 86-2h 1632028.00 .47 35 1632027.88
5 c31 86-2h C32 1303208.00 10 | 35 1303208.25
6 | s62h | ca2 c33 1944404.00 _.12 A4 1944404.02
7 32 33 c34 1972456.00 .36 02 1972455.66
8 33 Ca4 c3s5 2330858.00 -.98 -.06 2330856.96
9 C34 C35 C36 1674223.00 .82 A7 1674222.34
10 | c35 C36 car 1480405.00 -13 18 1480405.06
1 | c36 37 c38 1991638.00 .32 18 1991637.86
12 | ca7 38 C39 1861228.00 -.69 21 1861227 52
13 | c38 C39 c40 1764720.00 _.84 28 1764719.44
14 | ca9 C40 ca1 1912546.00 _74 35 1912545.61
15 | cao cat caz2 1662545.00 -.59 44 1662544.85
16 | o4 caz ca3 1340709.00 _47 47 1340709.00
17 | caz Cca3 Ca4 2203658.00 - 53 18 2203657.64
18 | c43 Caa G1 2015836.00 ~.50 19 2016835.69
19 | cas G1 phazh 1800907 .24 _27 00 1800906.97
20 G1 pha2h MC82 1825235.00 -15 00 1825234.85
21 | ph82h | McCs2 %26 1733942.00 -12 00 1733941.88
22 | Mcs2 %26 x25 1641621.50 -26 00 1641621.24
23 | ca4 G1 821t 2614228.00 ~30 24 2614227.94
24 G1 821t 6 2582358.00 ~.03 60 2582358.56
25 | ezt C6 c7 1665528.00 35 . 59 1665528.93
26 Cco c7 c8 1404854.00 27 63 1404854.89
27 c7 c8 co 2060326.00 12 80 2060326.92
28 c8 co c10 1954848.00 15 84 1954848.99
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56 Ky hiéu géc Tri do sé CcC S6 H.C | Tribinh sai
TT | Trai Gitva Phai o'" m.ph. ") 0"
29 c9 C10 C11 1572434.00 A3 .85 1572434.98
30 Cc10 C11 Cc12 1935758.00 .24 .90 1935759.15
31 C11 C12 C13 1855710.00 33 .96 1855711.29
32 C1z C13 C14 1965405.00 .36 .98 1965406.34
33 C13 C14 Ci15 1893934.00 .54 .85 1893935.49
34 C14 C15 Ci6 1875331.00 .68 .87 1875332.56
35 C15 C16 C17 1501120.00 .69 .75 1501121.45
36 C16 c17 MC84t 1424653.00 41 T7 1424654 .18
37 c17 MCa4t C18 2583430.00 .36 .91 2583431.27
38 MC84t Cc18 c19 2100558.00 42 .78 2100559.19
39 Cc18 C19 Cz20 1304221.00 .58 .67 130422.25
40 C19 C20 c2t 1524702.00 .78 .55 1524703.33
41 Cz20 C21 86-2t 1695026.00 .51 61 1695027.12
42 C21 86-2t cz22 1754626.00 45 .69 1754627.13
43 86-2t c22 c23 2302515.00 .55 .83 2302516.38
44 ca2 C23 cz4 1764001.00 49 73 1764002.22
45 c23 C24 C25 1994215.00 .55 .67 1994216.22
46 C24 cz25 C26 1771246.00 .69 .48 1771247.18
47 C25 c26 CC4 1922053.00 44 32 1922053.76
48 Cc26 CC4 GPS3 2810922.00 .03 .26 2810922.29
49 CC4 GPS3 GPS4 230660.00 .06 21 230700.27
Bang B.5 — Tri do, s6 higu chinh va trj binh sai canh (tiép theo)
86 Ky hiéu canh Tri do $6 cai chinh $6 higu Tri binh sai
T | dA d.2 (m) Elip Gauss | Chinh(m) (m}
1 GPS1 DC 666.666 .000 130 .000 66.796
2 DC C29 640.331 .0006 .126 .000 640.457
3 C29 C30 547.265 000 .108 2000 547.373
C30 C3t 1293.359 .000 255 .001 1283.614
5 C31 86-2h 351.529 .000 .069 .000 351.598
6 | 86-2n | C32 1555.251 000 301 000 1655.552
7 C32 C33 1171.746 .000 222 .000 1171.968
8 C33 C34 1470.781 .000 273 001 1471.054
9 C34 C35 2334.240 000 .428 001 2334.669
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Bang B.5 - (tiép theo)

Sé Ky hiéu canh Tri do 86 cédi chinh S6 hiéu Tri binh sai
| d1 d.2 (m) Elip Gauss | Shinh(m) (m)
10 C35 C36 324.570 .000 .059 .000 324.630
11 C36 c37 138.072 .000 025 .000 138.097
12 c37 C38 1060.146 .000 .193 .000 1060.339
13 c38 C39 1387.364 .000 .250 .001 1387.615
14 C3g ‘€40 1598.942 .000 .286 001 1509.228
15 C40 C41 1003.858 .000 .178 .000 1004.036
16 C41 C42 1082.774 000 .181 .000 1082.965
17 C42 C43 2002.128 .000 .346 .001 2002.475
18 C43 C44 1409.329 .000 .238 -.001 1409.568
19 C44 Cct 000 .000 509.155
20 G1 ph82h 414,176 000 .069 000 414.245
21 ph82h MCsg2 104.413 .000 017 .000 104.430
22 MC82 x26 306.271 .00 .051 .000 104.430
23 x26 x25 652.032 000 109 .000 652.141
24 G1 82-1t 1536.280 .000 .261 .000 1536.540
25 82-1t Ccé 441.811 .000 .076 .000 441.887
26 C6 c7 1050.523 .000 .182 .000 1050.705
27 c7 c8 958.120 .000 .169 .000 958.288
28 c8 c8 504.110 .000 .080 .000 504.199
29 c9 Cc10 271.381 .000 .049 .Q00 271.439
30 C10 ct1 477.688 .000 .86 .000 477.774
31 ci11 c12 889.806 000 .161 000 889.967
32 c12 C13 676.853 000 .124 .000 676.977
33 Cc13 ci4 731.265 .000 135 .000 731.399
34 Ci4 c158 1109.285 .000 .205 .000 1109.490
35 C15 ci16 1137.672 .000 212 000 1137.883
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Bang B.5 - (két thuc)

TCVN 8223 : 2009

sSé Ky hiéu canh Tri do $é cai chinh $6 hiéu Trj binh sai

T d.1 d.2 (m) Elip Gauss | Chinh (m) (m)

36 c1ge c17 1398.680 .000 .262 -.001 1388.942

37 c17 MC84t 861.396 .0o00 .164 .000 861.560

38 MC84t c18 515.990 .000 75 000 916.165

39 c18 c19 477.777 .000 .091 .000 477.868

40 C19 Ccz20 1494.802 .000 .286 -.001 1495.087

41 c20 C21 1400.714 .000 271 -.001 1400.984

42 C21 86-2t 1010.351 .000 .198 000 1010.549

43 86-2t c22 1497.456 000 2.99 -.001 1497.754

44 c22 C23 919.107 .000 .185 .000 919,292

45 C23 C24 599.488 .000 421 000 599.609

46 C24 C25 1108.605 000 224 .000 1108.828

47 C25 C26 1031.859 .000 .208 .000 1032.067

48 C26 CC4 327.970 .000 .066 .000 328.036

49 CC4 GPS3 463.908 .000 .093 .000 464.001

50 GPS3 GPS4 533.354 .000 107 -.021 §33.440 B
Ngay........ thang........ nam ...

1. Nguwd&i thire hién do dac:

2. Ngudi thiee hién tinh toan:

** Tinh theo chwong trinh PICKNET Ver 2.00 **

Bat dAu tinh: 01:59:33

Két thac tinh: 01:59:35
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f 9 Ié: 1:5000

B.2 Binh sai lwéi giao héi phia trwée trén may vi tinh

Chi tiéu cua lwéi

1.

258

L

Tong sb diém
86 diém gbc

Sé diém méi lap
S0 lveng goc do

Sé lvgng canh do

O 0O A B @

Géc phwong vi do




Béang B.6 — S6 liéu khoi tinh
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Toa d6
S6TT Tén diém
X {m) Y (m)
1 NL12 78388.730 80569.940
2 NLC 78556.820 80648.130
3 NLS 77594.310 80174.960
4 NLE 77765.590 80544.000
Bang B.7 - Thanh qua toa dd binh sai
sé Ky hiéu Toa do Sai s6 vj tri diém
TT diém X (m) Y (m) Mx My Mp
1 NL?7 77837.745 80492.684 .009 .006 011
2 NL8 77928.355 80428.238 .012 .008 .014
3 NL10 78171.175 80451.603 012 .008 014
4 NL11 78306.236 B80522.836 .009 .0086 011
Béang B.8 - Twong hd vi tri diém
Didm . . Chiéu dai Phworng vi Ms/S M(a) M (t/h)
iy Biem cuoi ) = — - —
NLB6 88.542 144 34 46 . 72 1 /8600 8.28 . 011
NL7 NL7 111.192 32434 41 .30 1710700 8.35 . 011
NL10 243 . 941 052946.79 1 /23400 6 .44 . 013
NL8 NL7 111. 192 144 34 41 . 30 1/10700 8.35 . 011
NL11 152 . 694 27 48 27 . 94 1714900 7 .67 . 012
NL10 NL8 243 . 841 1852946.79 1/ 23400 6.44 . 013
NL12 94 . 985 294334 .67 1/ 9400 8.05 L1t
NL11 NL10 152 . 694 207 48 27 . 94 1/14900 7.67 . 012
NL12 NLC 194 . 499 234213 .55 ---
NL11 94 . 995 209 43 34 . 67 1/9400 8.05 . 011
NLC NL12 194 . 499 203 42 13 .55
NL5 NL6 242 . 000 315.312.86 ---
NL5 242 . 000 13503 12. 86
NL& NL_T 88 . 542 3243446 .72 1/ 8600 8.28 011
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Két qua danh gia chinh xac lwéi
1. Sai s trong sé don vi: M = 10.83"
2. Diém yéu nhét (NL8): mp = .014 (m)
3. Chiéu dai canh yéu: (NL6 ~ NL7) ms/s = 1/8600
4. Phuong vj canh yéu: (NL8 — NL7) ma = 8.35"

Bang B.9 ~ Tr| do, s6 higu chinh va tri binh sai géc

TT Ki hiéu goc f Géc do $6 hic Goéc binh sai
1 NLS NL6 NL7 189 31 30 3.86 189 31 33.86
2 NL6 NL7 NL8 179 59 50 4.58 179 59 54.58
3 NL7 NLS NL10 220 54 60 5.49 220 54 05.49
4 NL8 NL10 NL11 202 18 40 1.15 202 18 41.15
5 NL10 NL11 NL12 181 55 10 -3.27 181 55 06.73
6 NL11 NL12 NLC 173 58 45 -6.12 173 58 38.88

Bang B.10 - Trj do, s higu chinh va trj binh sai canh

’[—TT Ki higu canh S (do) $6 hic S (binh sai)
1 NLG NL7 88.550 -0.008 88.542
2 NL7 NL8 111.200 -0.008 111.192
3 NL8 NL10 243.950 -0.009 243.941
4 NL1G NL11 1562.700 -0.006 152.694
5 NL11 NL12 95.000 -0.005 94.995

B.3 Binh sai tuyén thity chuan hinh hoc qua may vi tinh
Thanh qua tinh téan binh sai thiy chuln hang 4
Cac chi tiéu cha hwéi

1. Téng sb diém

2. Sé diém gbc 2
3. Sbluong moilap 28
4

. 86 lveng tri do : 30
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Bang B.11 - $6 lwgng khéi tinh

T Tén diém D6 cao (m)
1 LALILILS 1479.924
2 LAILILS 1531.393

Tuyén:

LA_I1.5_XH24_XH23_XH22_XH21_XH19_XH18_XH17_R1_XH16_XH15_XH14_R2_X

- 84 doan do N = 15
- Chiéu dai tuyén do [S] = 2.555 (km)
- Sai sb khép Wh = -15.0 (mm)

- Sai 56 khép qidi han Wh (gh) 32.0 (mm)
Bang B.12 — Két qua d cao binh sai

STT Ki hig¢u diém D cao §.5.T.P
1 XH24 1479.167 .008
2 XH23 1478.913 .008
3 XH22 1478.926 .008
4 XHz21 1478.890 .008
5 XH20 1478.980 .008
6 XH19 1497.465 .008
7 XH18 1479.382 .007
8 XH17 1479.526 .007
9 R1 1480.615 .007
10 XH16 1479.628 .006
11 XH15 1481.302 .006
12 XH14 1480.563 .005
13 R2 1480.936 .004
14 XH13 1479.142 .003
15 XH12 1478.747 .003
16 XH11 1478.795 .004
17 XH10 1479.340 .005
18 XH9 1479.047 .006
18 XH8 ~ 1481.585 .007
20 XH7 1482.363 .007
21 R3 1479.555 .007

22 XH6 1479.432 007
23 XH5 1479.359 .007
24 XH4 1479.265 . .007
25 XH3 1478.985 .007
26 XH2 1479.150 .008
27 XHA1 1479.302 .008
28 XH26 1479.202 .008

K]
e
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Bang B.13 - Trj do va cac dai lweng binh sai

TT | Tén doan do Chénh cao do | Chidu dai L Sé H.C Chénh cao T
Ti-dén (m) (m) V (m) B/s (m)
1 LA-I1.5_XH24 -.764 1.25 007 -.757
2 XH24_XH23 -.255 15 .001 -.254.
3 XH23_XH22 012 .08 .000 012
4 XH22_XH21 064 A1 .001 065
5 XH21_XH20 -.011 12 .001 -.010
6 XH20_XH19 485 05 .000 485
7 XH19_XH18 -.084 16 .001 -.083
8 XH18_XH17 143 10 001 144
9 XH17_R1 1.089 .05 .000 1.089
10 R1_XH16 -.987 .04 .000 -.987
11 XH16_XH15 1.673 A1 .001 1.674
12 XH15_XH14 -.740 12 .001 -.739
13 XH14_R2 .373 .04 .000 373
14 R2_XH13 -1.794 .07 .000 -1.794
15 XH13_XH12 -.058 A1 .001 -.507
16 XH12_XH11 A11 .09 .001 112
17 XH11_XH10 047 A1 .001 048
18 XH10_XH9 545 A2 .001 546
19 XH9_XH8 -.267 A1 .001 -.266
20 XH8_XH7 2.510 A1 .001 2.511
| 21 XH7_R3 778 .02 .000 778
| 22 R3_XH6 -2.809 .06 .000 -2.809
23 XH6_XH5 -123 .06 .000 ' -123
24 XH5_XH4 -.074 .05 .000 -.074
25 XH4_XH3 -.094 06 .000 -.094
26 XH3_XH2 -.280 .03 .000 -.280
27 XH2_XH1 165 .03 .000 165
28 XH1_XH26 151 .08 .001 152
29 XH26_XH25 -.083 13 001 -.082
30 | XH25_LAI3 52.164 | 1.18 009 52,173

Sai 6 don vj trong s6 Mh = .010 m

B.4 So hoa théng ké va miu méc ba tdng khdng ché mit bing va cao do

B.4.1 So hoa, théng ké cao, toa d4 khéng ché mit béng va cao d5 trén tuyén kénh

' Co quan thyc hign Théng ké so hoa diém giai tich 1, 2
Céng trinh Thoi gian thiee hign May do Nguwéi do Ngay.....
$6 higu céng trinh Bt ddu | Két thac Htram Nguwoi kiém tra Ngay....
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Cao do

Toa dd

X

Y

So hoa

Ghi chu

38.204

71.363.486

66.241.098

am v 1

C)

di H.Ninh Phude

Mbc bé tong trat bé khic
ch(* A1 dic trén tang da
nam trén dinh ddi d4 thép.
Trén dudng tr huyén vao
xd Nhi Had ndm & bén phai
cach dwdng 30m. Cach
chg nhj Ha 500m, cach
tram y t& 300m, gén quan
uon téc va quan nwdc

A2

46.060

72.257.322

66.333.225

&

—
Tram y 18

Méc bé tong trat bé kihdc
chir A2, & gilra ¢6 num sét
dic trén tadng da céach
dwong 6 td 500m dbi dign
véi tram y té xa theo
dwdng mon  gan  quén
nweéc vao chan ndi ¢
nhiéu d4 l3&n, d4 tang

A3

66.410

71.668.753

64.007.326

T chg nhi Ha, di theo
dwdng vao hd CK7 téi nga
ba ré phai theo dudng vao
300 m. Toi dbi K3, méc bé
tdng trat, khéc chi chim
thuéc xa Nhj Ha - Ninh
Phuéc

A4

94.168

73.618.312

67.304.457

Mbc bé tong gén trén dinh
noc thap Cham thudc thén
Bdu Xanh x3 Phwé&c Hou
huyén Nnh Phuéc

A5

69.965.779

60.040.122

/ Dip Ca Titu

.

Song Tin
(htans /\ Ay

Méc bé téng trat bé khic
chi¥ A5 chén trong rufng
trdng mau cach chéo d4p
theo phia td 40m. T uy
ban x& Phwéc Ha, theo
dwdéng nhé dén dap Ca
Tiéu khoang 200m la gép
mbc
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B.4.2 Miu mdc bé tong khong ché mit bing va cao dd

Bién b4o méc

_ .. Bién bido méc
" Nipday

X 2]
40cm Pt vdi s6i § e |
nén chit . '

a)

D4u kim loai khong 1l

rat

fli
Ky
A
L

- ]

1

—

T5cm’

15

=y
‘L_':_J j{

10cm

CHU DAN:
1) a, ¢ la méc tim chinh céng trinh va kénh;
2) bla méc tim nhieng diém chi tiét dwérng cong va diém khai phyc tim, tuyén.;
3) dla mdc dinh tuyén dinh ngoat Si;
4) e la coc g6 dinh tuyén diém chi tiét;
5) m |a mbc km trén kénh.
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Phu lyc C
(quy dinh)
Cac phwong phap xac dinh tuyén kénh, tuyén céng trinh
C.1 Phuwong phap tién dén
Phuong phap dinh tuyén tién dén tién hanh theo trinh ty sau (xem Hinh C.1);

Bjt may tai S1, dit tiéu ngdm tai S2 (S1, S2 la hai didm ngot ké nhau ciia tuyén kénh).

—
—_—
5N
—_—
-
N

C1 c2 C3 C4 C5 C6 S2
51

Hinh C.1 - Phwong phap tién din

Didu quang may that r6 S2 ngdm tir S1 v& S2, dat tri sb ban dé cb dinh ( 0°10° 60° v.v...)
khoa ban 34 lal.

Dwng tiéu thie tw tir C1, C2, C3,... C6. M&i khi dyng tiéu ddu didu quang va cé dinh tri ban do
dd dat.

Sai s8 cho phép léch tuyén thing < 2™
Danh d4u vj tri déng coc nhw miu & Hinh B.1 (e).

Dinh tuyén mét lwot tiép tir S1, C1, ... C6, S2 theo tri ban 4 da dat, vach tuyén bang son db trén

d4u coc. Sai sb léch vé 82 < 2™,
C.2 Phwong phap it dan

Phuong phép Ui dan dwgc tién hanh nhw phwong phap tién ddn chi khac Ia hiéu dinh tuyén
ngwec lai.

Phuong phap nay sl dung thuan lgi khi da rd cac didm diu va cudi va 46 chinh xac cao hon
phuong phap tién dan. Song khi mat d6 giao théng di lai day déc hodc nhidu cay cbi, dja vat thi

hay nham tuyén.
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C.3 Dijnh tuyén kénh khi cé chwéng ngai vat

Khi trén tuyén kénh c6 chuéng ngai vét, viéc dinh tuyén va xac dinh tim theo phuong an sau:

S dyng cac phwong phap xac dinh toa d0 sau: Phwong phap xac dinh toa @6 vudng gdc,
phwong phap toa dé cwc, phwong phap giao hji (xem C.4 trong Phu luc C), véi sai s6 nhd hon

sai s6 xac dinh tim tuyén (theo yéu cau) NS

m, =

Six

trong d6
m, |3 sai s dinh tuyén cda tirng doan, tirng buéce dé vuot chwéng ngai vat;
n  la s canh, sé budc xac dinh toa do gian tiép dén diém cin cam tim;
M 14 sai sb trung phuong xac dinh vi tri diém tim tuyén.

- Chon mbc va danh sb the ty theo ban thiét ké.

- Do chinh xac tuyén d& xac dinh X, Y cla didm tim tuyén véi sai s6 <+ 0,01 m so v&i tri thiét ké
clia chil nhiém dd an hodc theo tri tinh tiy c&u hinh tuyén yéu cu (cong, ngodt, goc vudng, thing
hang v.v... ).

_ Bidu di&n cac didm tim tuyén trén binh db bang kénh hoc cong trinh.

C.4 Cac phwong phép xac dinh diém chi tiét cha dwong cong

Cac diém co ban cla dudng cong chira dl dé xac dinh vj tri ctia dwirng cong ngoai thyc dia khi
dwéng cong dai, trai qua nhiéu dia hinh, dia vat. C3n phai bé tri thém mét sb diém chi tiét co
khodng cach déu nhau, cé thé ia 5, 10, 15 hoge 20m tuy thudc vao ban kinh cong va chidu dai
day cung. Hién nay, c6 mdt sé phuong phap xac dinh céc didm chi tiét cia dwdng cong va co 49
tin cdy dam bao.

C.4.1 Phwong phap toa dd vudng géc

a) Céng thirc tinh:

Ban chét cua phwong phép ta cac diém chi tiét clia dwong cong dwoc xac dinh trong hé théng
toa d6 vudng goc, nhan diém dau hodc cudi dworng cong (To, Tr) Ia gbc toa d va hwong tiép cy

chia dwéng cong 1am truc hoanh (xem Hinh C.2).
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X /F
3
2
K
K
X3
K
N
rd
To=D Y1 R (o]

Hinh C.2 -~ Phwong phap toa doé vuéng géc¢

Toa d§ cia diém i chi tiét trén dwong cong bing:

X =Rsinli ¢
i
¥ =2Rsin* 5 (C.1)

trong dé
R fa ban kinh cong d4 chon cGa chl nhiém céng trinh.
i 13 sd the ty cta diém chi tiét
¢ lagoc & tam gitra cac didém chi tiét.

o_ 180°
TR

K (C.2)

trong doé

K la khodng céch trén duérng cong gitra cac didm chi tiét.
b} Xac dinh diém chi tiét dwéng cong ngoai thire dia
Tt diém dau hodic cudi clia dwirng cong trén hwéng tiép cy (phuong tiép tuyén vudng goc voi
ban kinh huéng tdm cong R) ngudi ta d4t lién tiép nhirng doan thdng blng IK qua thwdc thép
hoac may do xa voi sai s6 mS/S < 1/1000. Tai d4u mat cac kho@ng cach nay, ngudi ta Hi lai cac
khodng cach bdng (iK-x) twong tng. Tai cac diém méi tim dwegc nay, dyng cac goc vudng voi
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tiép tuyén qua do goc vudng véi sai s6 < 30" va trén do dat cac khodng céach bing cac tung do y

(theo cong thirc C.1) dé xac dinh céac didm chi tiét thiy i trén dwdng cong (i= 1,2,3...).
C.4.2 Phwong phap toa d§ cuc

a) Cang thire xac dinh

Géc cire la gbc hgp bdi dwing tiép cy va céc tia tir didm dau (D= To) hodc cubi qua cac didm chi

tiét, con khodng cach cwc S fa chidu dai gitra hai didm chi tiét trén day cung (xem Hinh C.3) tinh

theo cdng thirc:

S = 2Rsin £
2

Hinh C.3 - Phwong phap toa 46 cyc

b) Xac dinh tai thyc dja

bat may tai D, m& goc cwe bang ¢/2 so véi hudng tiép cyr. Trén hwéng tim duwec, do tryc tiép
khodng cach S bing thwdc thép hosc may do xa v&i mS/S < 1/1000, xac dinh dwoc didm 1.
Tiép tyc dieng tai 1, m& goc ¢/2 nhw trén, do khoang cach S trén hwéng vira xac dinh dwoc didm
2 v.v... Ci tiép tuc nhw vay cho dén hét cac didm chi tiét cAn vira x4c dinh.

C.4.3 Phwong phap day cung kéo dai

- Biém 1 dugc xac dinh theo phrrong phap toa d6 vuéng géc.
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- Trén hwéng day cung DI kéo dai, dat doan thdng S (qua thwéde kép hodc may do xa) tim dwoc
vi tri diém 2",
- Te diém 1 va 2’ giao hoi canh v&i cac khoang cach S va d xac dinh dwoc vij tri cla diém 2.

Co6ng thirc xac dinh d:

d= = (C.4)

- Tiép tuc kéo dai day cung theo huwdng 12 va dat khoang cach bing S ta dwgc 3' va twong ty

nhu trén ta xac dinh dwgc diém 3 1a diém chi tiét trén dudng cong.

- Tiép tyc nhw trén cho dén xac dinh dugc tat c& cac didm chi tiét trén dwong cong cla tuyén

kénh hodc tuyén cong trinh.

-

Hinh C.4 - Phwrong phdp diy cung kéo dai
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