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BO NONG NGHIEP CONG HOA XA HOI CHU NGHIA VIET NAM

VA PHAT TRIEN NONG THON Doc ldp - Tw do - Hanh phiic
—=0=- -—=- -——- -
S6: 45/2002/QD-BNN Ha N¢i, ngay 04 thang 6 ndm 2002

QUYET DINH CUA BO TRUONG
BO NONG NGHIEP VA PHAT TRIEN NONG THON
Ve viéc ban hanh tiéu chuan nganh

BO TRUOGNG BO NONG NGHIEP VA PHAT TRIEN NONG THON

Can ci Nghi dinh s6 73/CP ngay 01 thing 11 ndm 1995 cta Chinh phii vé chic niang nhiém
v, quyén han va t6 chitc bo mdy cta By Néng nghiép va Phét trién nong thén;

Can cit viio Phip lénh chat luong hang héa ngay 24 thing 12 nam 1999:

Can cir vao Quy ché Lap, xét duyét va ban hanh tiéu chuin nganh ban hanh keém theo quyét
dinh s6 135/1999-QB-BNN-KHCN ngay 01 thiang 10 nam 1999;

Theo dé nghi cia 6ng Vu trudng Vu Khoa hoc cong nghé & Chat luong san pham,
QUYET DINH

Diéu 1: Ban hanh kém theo quyét dinh nay tiéu chudn Nganh: 14 TCN 40 - 2002: Quy pham do
kénh va xdc dinh tim cong trinh trén kénh.

Dien 2: Tiéu chudn nay ¢é hiéu luc sau 15 ngay ké tir ngay ky ban hanh va thay thé cho QPTL.
4.1971: Quy pham do kénh va xdc dinh tim chinh ¢Ong trinh thuy lgi ban hanh theo
quyét dinh s6 1049KT/QD ngay 11/11/1971 clia Bo trudng Bo Thay loi.

Diéu 3: Céc 6ng Chanh van phong Bo, Vu trudng Vu Khoa hoc cong nghé va Chét luong sin
phdm, Thi trudng cdc don vi lién quan chiju trach nhiém thi hanh quyét dinh nay.

KT. BO TRUOGNG BO NONG NGHIEP VA PTNT

Not mhdns THU TRUGNG
- Nhu diéu 3; )
-Luu VP Bo Dad ky: Nguyén Dinh Thinh



Nhoém B

TIEU CHUAN NGANH 14 TCN 40 - 2002

QUY PHAM PO KENH VA XAC DINH
TIM CONG TRINH TREN KENH

Survey Standards for Canal Measurements
and Definition of Hydraulic Structure 's Centerline on Canal

1.

1.1.

1.2.
1.2.1.

1.2.2.

QUY DINH CHUNG

. Pham vi va doi tugng ap dung
“Quy pham ndy quy dinh céc tiu chudn khao sét dia hinh 4p dung cho do vé tai liéu dia
hinh (binh dé, cat doc. cat ngang) va xdc dinh tim tuyén he théng kénh, cdc cong trinh
trén kénh (1am maéi va sira chita kénh cii) trong cac cong trinh thuy loi Viét Nam.

Hé cao, toa do sir dung

Hé cao do

Hé cao do st dung trong hé thong kénh theo Quy pham khéng ché cao do co s trong
cong trinh thuy loi 14 TCN 102 - 2002:

a) Khu vc ¢6 ludi cao do quoc gia (Hang LILILIV):

- Tir Da Ning tros vio Nam, st dung hé cao do Miii Nai-Ha Tien;

_ Tix Thita Thien Hué ra Bac. sir dung hé cao do Hon Diu- Hai Phong;

- Cong thitc chuyén d6i hai he:

HMﬁi Nai — HHim Dﬁu+ 0’167m
b) Khu vuc bién gidi. hai dio. ving sau, viing xa: Néu chua c6 1udi cao do qudc gia thi
thuc hién theo hai budc:
- Gia dinh cao do theo bin d6 1:50.000 uéi chidu Gauss hodc UTM cho toan cong
trinh;

- Chuyén cao do gia dinh khu vie vé cao do qudc gia dé hoa mang quéc gia.

Hé toa do

Hé toa do theo Quy pham khong ché mat bang co s¢ trong cong trinh thuy 1gi 14 TCN
22-2002:

Khu vue ¢6 udi toa dé quoc gia: Bo n6i trong hé VN 2000.

Khu vie chua ¢6 1uéi toa do quoc gia:

Khi cong trinh & ving bién gidi, hdi dao, viing siu, ving xa chua ¢é luéi toa do quéc
gia, c6 thé gia dinh toa do theo ban do 1/50.000 di chuyén sang ludi chiéu Gauss thong
nhét toan cong trinh. Sau d6 chuyén vé h¢ toa do quoc gia VN 2000.
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1.3.

1.3.1.

1.3.2.

1.3.3.

1.34.

Ph

an loai hé thong kénh

Hé thong kénh tuci

He¢ thong kénh tudi bao gém cic kénh tu6i va cong trinh trén kénh (cong trinh ldy
nude, diéu tiét, do nudc, chuyén nude, xa nudc, tieu nuéce, cong trinh giao thong va
cac cong trinh quan 1y hé théng kénh).

Hudng nuGc chay cla kénh tudi 1a tir cong trinh (dap dang, hé chira, tram bom
v.v...) chay doc theo kénh dén vi tri can twéi.

Phan c&p Hé théng kénh tréi va cong trinh trén kénh theo TCVN 4118-85, bang 1.1.
Bdng 1.1: Phdn cdp céng trinh trén kénh

TT Dién tich tuéi (1000ha) Cap cong trinh trén kénh
1 Lén hion 50 II
2 Lén hon 10 dén 50 I
3 Lén hon 2 dén 10 I1\Y
.4 Nho hon hoic bang 2 \%
I¥¢ thong kénh tiéu

He thong kénh tiéu bao gém céc kénh tiéu va cong trinh trén kénh (cong trinh tidu
nudce, dicu tiét, do nude, chuyén nude, tudi nude, cong trinh giao thong va cdc cong
trinh quan 1y hé thong kénh).

Phén cidp He théng keénh tiéu va cong trinh trén kénh ciing v6i hé théng kénh tudi,
theo bang 1.1 (dién tich la dién tich tu nhién ngap lut).

‘Hudng nudc chay clia kénh tiéu 1a tir cde vi trf cdn tiéu chay doc theo kénh vé tram
tiéu.

Hé thong kénh tudi, tiéu két hop

Trong h¢ thong tudi, tiéu két hgp phan cfp kénh va cong trinh trén kénh 14y theo cip
cao nhdt xédc dinh theo tuéi hodc tiéu 13m tieu chudn xdc dinh k§ thuat khao sat.

Phdn cdp kénh trong mot hé thong kénh

Mang ludi kenh twéi, tieu bao gém: Keénh chinh, cdc kénh nhanh c4p 1, cip 2, cap

3, keénh vugt cip v.v... va céc kénh nhédnh cdp cudi ciing (din nudc vio ndi cin tudgi,

1ay nuéc ra tir noi can tiéu).

Ki hi¢u cac kénh thudc mang ludi kénh tuéi quy dinh nhu TCVN 4118-85:

+ Kénh chinh: KC

+ Keénh nhdnh cép 1: Tir kénh chinh, theo chiéu nudc chiy: Nhimg kénh bén trdi
kénh chinh, ddnh s6 lé: N1, N3, N5 v.v... nhitng kénh bén phai kénh chinh, dénh
50 chan: N2, N4, N6 v.v...

+ Kénh nhanh cdp 2:

+ Bit ngudn tir kénh nhdnh cép 1: Cch dinh s6 ciing theo céch trén: N1-1, N1-2,
NI-3v.v..; N2-1,N2-2 N2-3 v.v...

+ Kénh nhdnh cip 3:

Bat nguén tir kénh nhdnh cip 2: Céch ddnh s6 ciing theo cdch trén: N1-1-1, N1-1-2,

N1-1-3 viv..; N1-2-1, N1-2-2, N1-2-3 v.v...
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- Néu hé thong kenh ¢6 nhidu kénh chinh thi ki hieu KCi (i=1+n theo chiéu kim dong
hd) hodc dat tén theo vi tri va hudng cia kénh: KCD, KCB (kénh chinh Dong, kénh
chinh Bac v.v...).

. So d6 hé thdng kénh duoc ki hi¢u nhu hinh 1.1

Nl1-1 . -
N1 N1-2
KC
——
N2
N2-1
N2-1-2
N2-2
N2-1-2-2 N2-1-2-1

Hinh 1.1: So do hé thong kénh

1.4. Ty lé do vé binh dd
- Ty 1& do v& binh do bing kénh va cic cong trinh trén kénh phu thudc vao cac yéu to sau:
+ Do chinh xdc yéu cdu cia céip cong trinh trén kenh
+ Do rong clia bang kénh, pham vi dién tich cong trinh trén kénh:
. Dic diém dia hinh (d¢ doc). dia vat ¢6 trén bing kénh, cong trinh trén kenh.

- Quan hé gira ty 1¢ binh dé véi cac yéu to trén duge quy dinh ¢ bang 1.2.

Bdng 1.2: Quan hé giita ty lé binh do vdi cdc yéu té

Kich thwdc; B-d6 rong | Cip cong Po doc dia

Ty ¢ |Khoang cao| ... kénh tinh bing

binh | déu dudng DT trinh trén hinh Ghi chi
< | binh do(m) m; S-Dién tich cong kénh N
' trinh tinh bang ha (a)
<6’ Khong ap dung
1/5000 B=>500 LI cho cong trinh
0‘.>6“
..................................................... » R RO R trén kénh
0.5 500>B>200 a<2’
5
120001 0 L S0 | MV ] 50 cace’
0.5 200>B=100 a<2’
1/1000 ) V.V
o 10 0058220 | VY 2 <a<f
05 | 100>B=50 a<2’
1/50 ’ V.V
T VY1 2sacs’
0.25 | a<2’
1/20{) . \ B<50 V 2{] SC(.<4U
| a4’
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1.5.  Mat cat doc, ngang
1.5.1. Hang muc do mdt cdt doc, cat ngang

- T4t ca cac kénh chinh (trong cdc gial doan thiét ké).
- Cic kenh nhanh (cip 1.2 v.v...) do ciit doc. ngang theo quy dinh sau:
+ Nhimg kénh cép | khi binh d6 khu tudi di do vé &ty & <1:2000:
+ Nhimg kénh nhdnh cd luu lugng Q=1m’/s;
+ Hé thong kénh ¢l phuc vu ndng cdp va sita chita
. Khi khu tudi di do vé binh do ty 1¢ 16n nhu [t 1000, 1:300, thi mat cat doc.
ngang cac kénh nhdnh duge lap tir binh do.

1.5.2. Ty lé mdt cdt doc

- Ty 1¢ mat cat doc quy dinh phu thuoc vao nhimng yéu 10 sau:
+ Do dée doc thict ke ctia kénh:
+ Do doc cua dia hinh:
+ Do dai clia cat doc.
- Quan hé gifta ty 1¢ mat cat doc véi cac yéu 16 trén duge quy dinh & bang 1.3.

- Khi xac dinh ty 1& mat cat doc theo tuong quan gifta cde ycu 16, ¢6 khidc nhau thi
thit tu vu tién lua chon nhu sau:

+ Do doc doc ddy kénh thiét ke:
+ Do dai mat cit doc:
+ Do doc v phic tap dia hinh.

Bdng 1.3: Quan hé giita ty I¢ cdt doc voi cde yéu to

-r;fy_lé mat | Po doc doc_d_.i\";énh._m '| Do doc dld ‘ Do dal mdl_ dl_[ o (Thlzl_m B |

cit doc | thict ké | hinh (| docL (Km) | -

2 T - e [

T 1/10 000 1 /2000<1<1 112000 ] 6" T‘ 1210 i Khu déi. nii |
| 1/5000 1/5000<1<1/3000 ] a>6" | L<10 i Khu doi. ndi '|
| 12000 1 1710 000<i<1/5000 .I <6’ ' L<5 | Khu déi i
!_ 1/1000 i 1/15 000<i<1/10 000 .i a<d’ -. L<2 | Khu duyén hii
‘L _l/ 500 .l i<1/15 000 | <2’ L.<1 ‘ Vung dong hfng'-

1.5.3. Ty lé mdt cat ngang

- Ty 1é mat ¢iit ngang quy dinh phu thude vio cic yéu 1o sau:
+ Do phitc tap ctia dia hinh. dia vat bang kénh:
. Do rong mit cit ngang kénh:
+ Do 1oi. 1om. doe., x01. L& long. mé i1 b kénh cd.
- Quan hé gifta ty 1¢ mit ciit ngang kénh vai cdce yeu Lo ren quy dinh & bang 1.4
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Bdng 1.4 : Quan hé giita t§ Ié cdt ngang vdi cdc yéu té

Ty I¢ mat | Do phic tap dia hinh, | D06 rong mat Do x6i 10, 16i 1om Ghi chi
cat ngang dia vat cat kénh D (m) | long mai bo kénh cii 1chu
1/500 Dia hinh thay d6i déu, D>50 Do x6i 16 binh thudng
dia vat binh thuong
1/200 Dia hinh thay déi nhiéu 50>D>20 Po x6i 16 nhiéu hon,
timg ving, ting doan
1/100 Dia hinh thay déi nhiéu, 20>D>10 X6i 1¢ nhiéu, thay déi
¢6 nhiéu dia vat, bién déi ' 16n mat cat thiet k&
do doc theo timg doan ctia kénh
1/50-1/100 | Dia hinh phic tap, dia D<10 X6i 16 nhiéu, nhicu
vat day thudng la khu cong trinh hong khong
dan cu dong diic, khu cé st dung duge hodc su
xay dung v.v... dung khong hiéu qua.
' Mat céat thiét k€ kénh
| thay déi lén B

1.6,

1.7.

1.8.

Tuyén, tim kénh

Tit ca cdc kénh chinh (véi moi luu luong), kénh nhanh c6 lwu lugng Q=>1m’/s dugc
xdc dinh tuyén tim ngoai thyc dia. Cic loai kénh nhanh khic dugec xdc dinh tuyén
tim ngay trong qud trinh do cét doc kénh.

Cic diém tim keénh 12 cdc méc dinh ngoat Si, cdc moc chén theo cung cong gom cd:
T, , T ,B, va mot s6 diém xdc dinh tim cong theo mat do yéu cau (goi la di€m chi
tiét chia dudng cong).

Tuyén, tim cong trinh trén kénh

Céc coOng trinh trén kénh chinh, kénh nhdnh cap 1, cdp 2 phai xdc dinh tuyén va tim
cong trinh. Tuyén, tim cong trinh trén kénh cap 3 v.v... va kénh noéi dong duge xac
dinh cuing véi cit doc kénh.

Céc di€m tim cong trinh trén kénh 1 céc diém dau, cudi, dinh ngoat, cung cong
(T,, Te ,B;) doc theo tim tuyén cong trinh.

Thuat ngir

Tuyén kenh thiét k€ 12 tuyén thiét k& kénh méi (hodc tuyén kénh cii) nam doc theo
vi trf gifta cla bang kénh cén do dia hinh.

Cac dié€m tim kénh: La tap hop diém tren tuyén kénh gém céc diém ddu K, cic
diém ngoat S, , cic diém tao thanh cung cong T, , T¢ ,B;, cic diém cuéi kénh K.
Cic diém nay duoc xéic dinh cao, toa do véi dd chinh xac quy dinh, dam bao do tin
cay qud trinh thiét k&, thi cong.

Cic diém Km xéc dinh chidu dai kénh (Ki): La tap hop cdc diém ti diém dau (Ko)
theo timg Km: K1, K2, v.v... Kn dén diém két thic kenh (Ke).

Cong trinh trén kénh: La céc cong trinh 18y nudc (cong 14y nude din dén cac kénh
nhdnh, kénh vugt cip v.v... ), diéu tiét, do nudc, chuyén nudc, tieu nudc, xa nudc
trén kénh v.v...

Cac diém tim cong trinh trén kénh: La cdc diém dau, diém ngoat, diém tao thanh

9



14 TCN 40 - 2002

2.1.

2.1.1

10

cung cong (T, Ty, By) va diém cudi trén tuyén cong trinh.
- Xdc dinh tuyén, tim cong trinh gdm hai giai doan:

+ Theo tuy&n, tim thiét k& dugc chit nhiém d6 4n vach trén ban dé dia hinh
hoiic chi qua dia vat ngoai thuc dia, tién hanh xac dinh tuyén, tim ngoai thirc
dia qua hé théng mdc, coc ddnh ddu;

+ Do, tinh, v& bing cic dung cu, mdy do tidc dia theo do chinh xédc quy dinh,
xéc dinh toa do X,Y, cao do H r6i bidu dién lai trén ban dé phuc vu thiét ke.

_ DPiém gdc: La cac diém & hang cao hon dung 1am diém xudt phat va khép kin tuyén
khong ché mat bang va cao do.
KHONG CHE MAT BANG VA CAO PO DOC THEO TUYEN KENH

Khong ché mat bang

Khong ché mat bang doc theo tuyén kénh duge tién hanh theo mot trong cic phuong

phdp sau:

Tuyén luci duong chuyén

a) Tuyén dudng chuyén doc theo biang kénh phai duoc xay dyng & mot trong hai dang:

- Dang phit hop: Xuét phat tir 2 diém gdc khép vé 2 diém goc khdc;

- Dang khép kin: Xudt phat tir hai diém géc khép vé chinh né hodc Xuat phat tir mot
diém g6c¢ c6 do phuong vi va khép vé chinh nd.

b} Khi chiéu dai kénh L > 1Km, dugc phép xay dung ludi dudng chuyén cap 1. cip 2.
Néu L<1Km chi duoc xay dung luéi dudng chuyén cap 2.

c¢) Khi bang kénh ¢6 chiéu dai 1én hon SKm ma chi ¢6 2 diém khong ché cap cao (hang
LILIILIV) phai xay dung luéi dudmg chuyén nhicu diém mit.

d) Tiéu chudn k¥ thuat cia tuyén dudng chuyén & bang 2.1.

e) Thi€t k& tuyén, ludi, chon diém trong dudmg chuyén theo quy dinh ¢ Piéu 3.5. 3.6
trong Quy pham khong ché mat bing co s& do dac cong trinh thuy loi 14 TCN 22-
2002.

Ki hiéu méc quy dinh nhu sau:

_ Keénh chinh: KC-1PCi (i=1+n) véi dudng chuyén cip 1; KC-2DCi (1=1+n) vGi

dudng chuyén cdp 2. Néu ¢6 nhiéu kénh chinh, thém chi s6 kénh chinh.

Vi du: KCj-1DCi (i=1+n) véi dudng chuyén cép L KCj-2DCi (i=1+n) v6i dudng

chuyén cap 2.

(j = 1+n- chi thit ty kénh chinh tinh theo chiéu thuin kim dong ho)

. Keénh nhanh ciing tuong tu, chi thay tén kénh nhanh: N2-1bCi, N2-2DCi v.v...

g) Po géc trong tuyén dudng chuyén ¢b thé do theo gdc bén tréi (ngdm di€ém gdoc trudc
sau ngdm dén diém phat trién) hodc theo géc bén phai (ngém nguoc lai). Phuong phip
do 1a phuong phdp toan vong véi 2 vi trf cua ban do. S6 1an do quy dinh déi véi 1 s6

loai mdy thong dung ¢ bang 2.2.

h) Do canh theo 2 chiéu thuan nghich. 56 lan do dugc quy dinh kém theo Catalog cua
timg mdy. Bang 2.3 quy dinh cho mot s6 may do canh quang dién thuong dung ¢ nudc
ta. Kiém nghiém va hiéu chinh theo muc A.1. A.2 phu luc A.

i) Binh sai tuyén, luéi dudng chuyén theo phuong phap gian 1ép cd diéu kién. Binh sai
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trén may Vi tinh gidi thiéu tham khao theo muc B.1 phu luc B.

Bdng 2.1: Cdc chi tiéu ky thudt cuia tuyén duong chuyén

Chiéu dai gidi han 16n nhat cla tuyén dudng chuyén (Km):-
- Tuyén dudng don:

- Gilra diém goc va diém nit:

- Giita cac diém nut:

Chiéu dai canh duong chuyén (Km):
- Canh dai nhat:
- Canh ngén nhat:

Puding chuyén cap 1:
Pudmg chuyén cip 2:

Bdng 2.3: S6'ldn do canh luoi duong chuyén

SET 5E, SET 5F CTs,
SET3B, SET3C, DTM720 DTM 420 \ E0K2000

2 T3 4
1 2 2
2.1.2. Giao hoi gidi tich 1,2

a) Giao hoi ludi giai tich 1,2 duoc Gng dung thusn tién trong cac trudng hop:

DPudong chuyén cap 1:
Dudng chuyén cap 2

. Nhiing bang kénh va vi trf tuyén kénh ngan (L<1Km);

- Nhimmg bang kénh co ahiéu déi nii xen k&, su dung thuan loi 1a giao hoi chim:
dang quat, Dur nhep.

b) S5 diém gdc quy dinh cho cac loai diém giao hoi (Hinh 2.1: a,b,c):
3 diém gdc v6i giao hoi gidi tich phia rudc;
- 2 diém goc giao hoi va l 4iém kiém tra cho giao hoi bén canh;

11
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3 diém goc cho giao hoi nghich va mot diém kiém tra.

P
£ P
VTN di
SN N /’ |
| F
A C A c
(Kiém tra)
B B
a- Giao hdi phla trrde B b- Giao hf)l bén canh
C
_ A
¢- Giao hdi nghich
\‘JI.(:. ______ _O D
P

Hinh 2.1: Cdc truong hop giao héi giai tich
¢) S6 diém goc cho 1udi giao hoi : S6 diém géc xuat phat 1 2 diém, cit cach 10 duong
ddy thi c6 thém mot diém gde (Hinh 2.2). Do dai canh day b>0,5:0,6D.
Trong d6: D 1a khoang cach tir dudng ddy dén diém cin giao hoi (dam bao géc giao hoi

gita 2 tuyén >25").

O N * *
SN 1 1
P N P 1
~ 1 1
P \ o ~
i ' ~ ; 1 ~ 1

oy

C

™ Q

A.B.C,D-diém g6c
P(i = 1+n)- diém cin xdc dinh

Hinh 2.2: Giao hoi luoi

12
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d) Quy dinh do géc, canh tuan theo quy dinh & bang 2.2, bang 2.3 trong ludi dudng
chuyén.
Tinh va binh sai trén mdy vi tinh theo phuong phdp gidn tiép c6 diéu kién: Tham khao
& muc B.2 phu luc B.
e) Mdc bé tong cua diém giao hoi: kich thude, hinh dang quy dinh nhu diém dudng
chuyén. Ky hi¢u céc di€m nhu saw:
_ Kenh chinh: KCj-1GHi- diém giao hoi gidi tich 1 thit i cia kénh chinh th j
(i=1+n). (j=1+k).
KCj-2GHi- di€m giao hoi giai tich 2 thit i ctia kénh chinh tht j (i=1+n), (=1=K);
_ Kénh nhanh: Nj-1GHi- diém giao ho gidi tich 1 thit i chia kénh nhénh thi J.
Khong ché cao d¢

Ludi khong ché cao do nham xdc dinh cao do cac diém khong ché mat bing trén kénh,

_céc cong trinh trén kénh, cac didm tim, tuyén kénh. bugc su dung hai phuong phap:
~Thuy chuan hinh hoc hang 3, hang 4, k¥ thuat va thuy chudn luong gide do theo tuyén
* chénh cao (nghia 1a do Ah, loa bo sai s6 do chiéu cao may).

‘Phuong phdp thuy chudn hinh hoc

Phuong phap thuy chufn ti¢n hanh theo thit tyr sau:
a) Kiém nghi¢m va hi¢u chinh may thuy chuin (muc A.3 phu luc A).

b) Mét quan hé gifta do d6c doc kenh (i) voi cdc hang cdp chinh xdc cha tuyén thuy
chudn quy dinh nhu sau:

_ Kenh ¢6 do doc doc 1 <1/10.000: Phai xac dinh cao do ludi co s& kénh theo theo
tuyén thuy chudn hang 3, Xac dinh cao do tim kénh theo tuyén thuy chuin hang 4:

- Kénh ¢6 do doc doc 1/10.000 <i <1/5000: Phai xéc dinh cao do ludi ¢co s6, tim kénh
theo tuyén thuy chudn hang 4;

_ Kenh ¢6 do déc doc 1/5.000 <i <1/2000: Phai x4c dinh cao do ludi co sO kénh theo
tuyén thuy chudn hang 4, tim kénh theo tuyén thuy chuan ky thuat.

- Sai s6 khép ciia céc tuyén thuy chuéin: Quy dinh theo Quy pham khong ché cao do
cd s& trong cong trinh thuy 1oi - 14 TCN 102-2002:

+ Thuy chudn hang 3 c6 sal s6 khép tuyén: f;<+10mm JL;
+ Thuy chudn hang 4 c6 sai s& khép tuyén: f <+20mm L ;
+ Thuy chudn k¥ thuat c6 sai s6 khép tuyén: f;<+50mm JL;

Trong d6: L- chiéu dai tuyén thuy chuén tinh bang Km.

¢) Binh sai tinh todn (muc B.3 phu luc B).

d) So hoa, thong ké cao do (muc B.4 phu luc B).

Phuong phadp thuy chudn luong gidc

a) Phuong phép thuy chuidn luong gidc ap dung dé xac dinh cao do tuyén kénh pht hop
véi cdc diéu kién sau: '

- Ving nii doi kénh chay theo cuom ndi doc, khé di qua, ¢6 nhiéu dia vat va do phu
thuc vat nhiéu:

13
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3.1.
3.1.1.

3.1.2.

14

- Do déc doc kénh i>1/5000.
b) Phuong phép do _
Po thuy chudn lugng gidc: Do chénh cao Ah v6i tri sO cia 3 day chi: Két qua 18y tri

trung binh qua day giita n€u sai s6 so vi 2 day <1/10 khoang cao déu duong binh do
(Hinh 2.2).

Ah,, Ah, 4
Hinh 2.2: Po chénh cao thuy chudn luong gidc

Chénh cao giita 1 va 3 tinh theo cong thic: Ah, ;= Ah,, + Ah,y,

Ah, ,= S,tga, — Sytga, — (1)
Tuong tu:

Ah, ;= S;tga; — Satgoy — (I5-11)
Trongdo:

o, (i=1+4) — Géc nghiéng trung binh cta ting doan do;
S, (i=1+4) - Khodng cdch nim ngang timg doan do;

. (i=1+4) - Tri s6 chiéu cao doc trén mia hoac tri s6 chiéu cao cua guong do
(1=2.3,4 m).

¢) Tinh to4n binh sai theo phuong phép gidn ti€p c6 diéu kien (muc B.3 phu luc B).

Méc va so hoa khang ché mat bang, do cao: Muc B.4 phu luc B.

HO VE BINH PO BANG KENH VA CAC CONG TRINH TREN KENH

Do vé binh d6 bang kénh, cic cong trinh trén kénh cb thé dp dung phuong phip toan

dac hoac phuong phap ban dac. Phuong phdp do anh 1ap thé khong dam bao do chinh

x4c cao d6 va kinh phi cao hon khi dién tich <20km?; Khi do v& toan cong trinh cé thé
st dung phuong phép do anh 1ap thé, phai bd sung cao do qua tuyen cao do thuc dia.

Phuong phap toan dac

Pham vi img dung

Phuong phép do vé bing mdy toan dac thudng sir dung do ve khu vuc ¢é do doc dia

hinh a>6", cay ¢6i ram rap, khu vuc c6 dang hep kéo dai nhu bang kénh v.v...

Thit tu tién hanh do binh dé bing kénh va cdc cong trinh trén kénh

- Chuén bi may va thiét bi.

- Theo pham vi bang kénh va cdc cong trinh trén kénh ma chi nhiém cong trinh da
x4c dinh trén cdc loai ban dé ¢6 ty 1& nho hon nhu 1:10.000, 1:25.000 hoic chi tai
thuc dia qua ranh gi6i dia vat, xac dinh tuyén ngoai thuc dia qua cac diém coc gb la
cac didm: diém dau, cdc diém ngoat Si, diém cudi.
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- Xéc dinh ranh gidi do clia bang kénh hoac cong trinh ngoai thuc dia qua mdy toan dac.

. Khéng ché mat bing va cao do doc theo bang kénh va pham vi cong trinh theo quy
dinh ¢ Diéu 2.1 v 2.2, phat trién thém cdc tram do vé.

_ Do vé binh d6 bang kénh va cdc cong trinh trén kenh.

Chudn bi mdy va thiét bi

- May toan dac hién ding la céac loai toan dac quang co nhu Dalta020,010 v.v..., miy-
toan dac dién tir nhu: Set3B, Set3C clia hing SOKKIA, DTM420,520,720 v.v... cua
hing Nikon cé do phéng dal V>20%, do chinh xdc: sai s6 do géc <30” va do chinh
xic do canh phéi dam béo sai s6 tuong d6i do canh AS/S<1/500.

- Phu kién kém theo la bién ngém, mia dia hinh, guong do chi nét.

- M4y va thigt bi phai kiém nghi¢m va hi¢u chinh theo céc budc d muc A.1, A2 phu
luc A.

Xdc dinh tuyén bing kénh va cong trinh trén kénh

. Theo tuyén thiét k& trén ban dd ty 1& nho hon, str dung cdc may kinh v¥ toan dac

theo Biéu 3.1.2, phéng tuyén ngodi thyc dia theo mot trong hai phuong phép: Tién
dan, 1 dan (muc C.1. C.2 phu luc C).

- N&u c6 chudng ngai vat: Xac dinh tuyén theo phuong an ¢6 chudéng ngai vat (muc

C.3 phu luc C).

- Tuyén xédc dinh ngoai thyc dia: Phai duge déng coc 5x5x20cm, dinh s& trén diém
dau Ko, diém ngoat Si (i=1+n), diém cuéi Ke, cédc diém trung gian ddnh s& tir ddu
kénh dén hét kénh (C: i=1+n).

- Do chinh xdc xac dinh tuy&n phai dam bao:

+  Mat bang mS/S<1/2000;
. Caodof, <100™ VL.

Trong d6 : L- chidu dai tuyén bing kénh hoac cong trinh tinh bing Km.

Xdy dung ludi khong ché mdt bang, cao do: Theo biéu 2.1 va2.2.

Do vé binh dé bing kénh va cdc cong trinh trén kénh

a) Xdc dinh cao, toa do tram do v&.

Pé dam bao mat do do v& chi tiét, phai xéc dinh them cao, toa d0 tram do v& dé dat

may toan dac nhu dudng chuyén toan dac, giao hoi diém hoac tuyén din. Diém goc 1a
cée diém dudng chuyén cép 1, cép 2, gidi tich 1, giai tich 2.

- Dudng chuyén toan dac: Phai dat yeu cu k¥ thudt o bang 3.1.
Bing 3.1: Tiéu chudn ky thudt duong chuyén toan dac

Ty 1¢ binh Chiédu dai 16n nhat duomg | Chiéu dai canh dudng S& canh 16m nhat trong
dé chuyén toan dac (m) chuyén (m) dudng chuyén
1:500 200 50+60 4
1:1000 300 60+100 5
1:2000 600 100=200 8
1:5000 | 1200 200+300 10

15
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16

+

Canh dudng chuyén toan dac phai do di, vé qua luéi chi khodng cdch ciia mdy doc
dén 0,1m. Néu do bang mdy toan dac dién tlr chi doc 1 chiéu, sai s6 tuong di chicu
dai canh do di, vé £1/500.
Géc dudmng chuyén toan dac do bang phuong phap toan vong véi 1 18n do (2 vi tr
ban d6). Tri s6 doc dén 107,
Cao d0 do di va vé bing phuong phap cao d¢ luong gidc, sai s6 chénh cao
Ah<100mm /D, trong dé D 1a chiéu dai tir mdy dén diém mia tinh bang Km. Khi
do ban dé 1:500 phai sir dung mdy toan dac dién tr do chénh cao hoac sk dung thuy
chudn ky thuat.
Sai s6 khép duomg chuyén toan dac phai dat cac yéu cau sau:
Vé goc: fp<+60” n ;
V& do dai (vi trf): fg = L/400n (m).
Trong do:
L- Po dai dudmg chuyén tinh bang m;
n- S6 canh trong duding chuyén.

- Giao hot hode ddn diém tram do vé

Khi sir dung phuong phap giao hoi hoac dén diém giai tich dé xac dinh cao toa do tram
may phai tuan theo nhitmg diéu kién sau:

+

+

+

Géce giao hoi: 30" <y <150

Chiéu dai canh giao hoi khong duge vuot qua hai 14n chiéu dai canh dudng chuyén
toan dac ghi trong bang 3.1;

Do géc canh: Nhu do dudng chuyén toan dac.

b) Po vé binh d6 dia hinh.

Do vé& chi ti¢t dia hinh theo phuong phdp cuc, canh. do bing lu6i chi hodc duong
cong khoang cach, doc s6 dén 0.1m. Gdc bang (B;), géc nghiéng (Z;) doc nhu goc
trong dudmg chuyén toan dac nhung chi do mot chiéu.

Khoang céch tir mdy dén mia khong vuot qua quy dinh & bang 3.2.

Khi v& it nhat phai ki€m tra dinh hudng tir 2 diém. Sai léch vé hudng giita tri do va
tri tinh nguge <90™.

MSi tram do, it nhat phai ¢6 3 diém dia vat rd rang tring v6i tram lién ké dé ti€p
bién.

M6i tram mdy phai vé so do chi tiét vé ding dia hinh. V& hinh dang ctia dia vat (dia
vat dinh huéng va dia vat do vé), phai tuan theo thit tu sau day:

+ V@& nhilng dia vat dinh huéng trude nhu: Hé thong dudng giao thong, hé
théng thuy loi, thuy he, diém yén ngua, d6i doc lap, cay, nha doc lap v.v...
sau dén dia hinh, dia vat dang duong, dién v.v... theo “Quy pham do v& dia
hinh ty 1& 1:500+5000” 96 TCN 43-90 ctia Téng cuc Dia chinh.
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Tyle | Khoang cao déu KhOfllﬂg_CflCh,l(?ﬂ Khoang cach tir may dén mia
binh do d“mg(‘::)lh doh g::f:]t]gl::; (c:]c) Do vé dia hinh (m) | Do v€ dia vat (m)
0,25 5 50 30
1:200 0,5 10 50 30
| 1,0 10
T os P
1,0 15
R os | o
......... 1’0 30
1:2000 0.5 40
....................... 1’0 40
Csoo0 S —
: 2 80
N « Ding thudc do d6 va thude do vé ngay binh d6 ngoai thuc dia. Sau do so
sanh bé sung tai thic dia dé trdnh sai sét. Thoi gian chuyén tri do thanh ban
vé& binh d6 mdi tram khong qua 3 ngay.
- Ving tiép bién gitta hai manh bin dé 1 2cm theo ty 1¢ binh d6 vi du: Binh do ty 1¢
1:2000 tinh theo ty 1& binh dé ving ti€p bién 1a 40m v.v... Sau khi lén bién dat do
chinh xdc nhu sau:
+ Do léch gifta cac vi tri dia vat A<0,4™xM (trong d6 M 1a mau s6 ty 1¢ ban d6
thanh lap);
+ Do chénh cao Ah<1/4 h, trong d6 h 13 khoang cao déu dudng binh do;
+  Sau dé ti€p bién quét, s6 hod va in bang mdy Plotter.
- Néu vé bang mdy toan dac dién tir, viéc vé dia hinh dia vat dugc tu dong hod qua
chuong trinh SDR hoac Suffer truc ti€p ldy s6 liéu tir Card hoac fieldbook va vé
| binh d6 s6 ngay trén may tinh. Sau khi kiém tra, dugc in qua cdc may Ploter.
3.2.  Phuong phidp ban dac
3.2.1. Pham viiung dung
Do vé dia hinh, dia vat & khu virc bing phéng, do doc a<6’.
3.2.2. Gidy dé vé binh do va ké ludi 6 vuong

- Phai ding gidy Croki cé dé co gifin < £2 mm, bdi phang trén tdm ban gb hodc kém
nhom hoac nhua véi d6 16i 16m < +0,2 mm hodc V& truc ti€p trén d€ polyester ¢6 do
co gian <+0,1 mm.

- Trén ban v& phai ké ludi 6 vuong cich nhau 10 cm. Trién cdc diém khong ché len kém
theo cao do. Sai s6 ké 1udi 6 vudng va trién toa do < +0,2 mm. Sai s6 kich thuéc dudng
chéo khung ban vé < 10,3 mm. Ké 1uéi 6 vuéng phai ding thude Probusep hoac ban
trién toa do cla cac mdy trién toa do ¢6 vach khic nhd nhdt dén 0,1 mm.

17
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3.2.3. Kiém tra va kiém dinh mdy
Méy va dung cu v& phai duge kiém tra, ki€ém dinh truéc khi do ve& (phu luc A). Mia
diing d€ do v& dai 3m+ 4m c6 bot thuy tron véi sai s6 < 607
3.2.4. Cdc phuong phdp tdng day tram do
D€ tang day mat do diém tram do, phai xac dinh thém diém dudng chuyén ban dac,
giao hoi ban dac va dan diém. Diém gdc d& phat trien phai la diém gidi tich 1,2; dudng
chuyén cédp 1,2.
3.2.5. Saisd dinh tam
D& dam bao do chinh xac, dish tam mdy ban dac phai sit dung day doi, khong duge
dinh tam tu do. Sai so dinh tam phai dat:
_ 0.5cm d6i voi binh do 1: 200;
_ lcm d6i v&i binh d6 1: 500:
_ 2cm d6i véi binh do 1: 1000;
_ 5cm d6i véi binh do 1: 2000;
_ - 10cm d6i véi binh do 1:5000.
3.2.6. Phuong phdp duong chuyén ban dac
a) Céc chi tieu k¥ thuat ctia duong chuyén ban dac khong vuot quéd tiéu chuan & bang
3.3,
Bdng 3.3: Cdc chi tiéu kj thuat cuia duong chuyén ban dac
) s R Chiéu dai 16n nhat Chieu dai canh S canh 16n nhat
Ty le binh do N = N i “ 2
duong chuyen (m) duong chuyen (m) trong duong chuyen
1:200 100 10+50 3
] 1:500 200 50+100 4
1:2000 500 150200 6
| 1s000 | 1000 ~ 700-250 8
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b) Do canh dudng chuyén ban dac
- Canh dudng chuyén ban dac do qua ludi chi ciia mdy ban dac. Xdc dinh tri chicu dai
canh phai do di, vé. Néu sai s6 AD/D <1/200 thi 14y tri trung binh jam canh tinh. Khi
do cic loai binh d6 ty 1 qué lon nhu : 1 : 200; 1 : 500, canh dutng chuyén ban dac
phai do bang thudc thép 20 m, 30 m, 50 m ¢6 khic mm. Néu géc nghiéng a>?2" phai
c4i chinh chiéu dai canh do theo cong thirc:
AD =-hW2D (3.1)
Trong do :

h - Chénh cao hai ddu canh dudng chuyén (m);

D - La chifu dai canh dudng chuyén (m).
Sai s6 tuong ddi canh dudng chuyén giita do di va vé sau khi hiéu chinh AD & cong
thac 3.1 phai dat:

SD/D < 1/300 (3.2)



3.2.7.

3.2.8.

3.2.9.
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¢) Xac dinh cao do dudng chuyén ban dac
- Cao d6 cha cic diém dudng chuyén ban dac duge xac dinh bang do cao lugng gidc
theo hai chiéu di va vé. Sai s6 cho phép su sai léch chénh cao gitta do di va vé
Sh/D<1/2000, v&i 8h, D tinh bang m.
- Sai s& khép cao do dudng chuyén ban dac:
0,04L
Jn

f <

(cm) (3.3)

Trong do:
L- Chiéu dai tuyén duong chuyén tinh bang s6 100m;
n- S6 canh dudng chuyén ¢é trong tuyén.
Phuong phdp giao hoi ban dac
Phuong phap giao hoi ban dac chi duge thuc hién khi dam bao cic di¢u kién sau:
- Géc giao hoi ban dac 20° <y < 150"
- Canh giao hoi khong I6n hon 2 ldn chiéu dai canh dudng chuyén thdng ké & bang 3.3;
- Canh clia tam gidc sai s6 <0,5mm;
- Céac diém gdc giao hot >3 diém.
Phuong phdp ddn diém
Phuong phap dén diém dugc thue hién véi cic diéu kién sau:
_ Khoéng céch tir diém goc dén di€m din nho hon hodc bing canh duong chuyén
thong ke & bang 3.3 va khong dugc phat trién tiep;

- Do géc va canh di€m din nhu quy dinh & Diéu 3.2.6 ddi véi dutng chuyén ban dac,
khi binh dé ty 1& qua 16n nhu 1:500, 1:200, chiéu dai diém din phai do bang thudc
thép c6 khic dén mm, mdy do xa quang dién, may toan dac dién tir hoac mia Bala
vdi sai s0 phai dat:

SD/D < 1/300 (3.4)

Po vé chi tiét binh do

a) Chudn bi ban v&

Sau khi c6 ban vé di béi trén gb theo quy dinh & Diéu 3.2.2 hodc sir dung truc ti€p tdm
Polyester, tién hanh dua toan by cic di€m khéng ch€ mat bing, cao dé co s& nhu
dudmng chuyén cdp 1,2; giai tich cép 1, 2 ; cac diém tram do (thuc hién bang cdc phuong
phdp dudng chuyén toan dac, ban dac v.v...) lén ban v& véi do chinh xéc vi tri <0,2mm
trén ban v&, dudng chéo ban vé < 0,2mm+/2 .

b) Pinh hudéng ban vé

Dinh hudng ban vé phai dugc tién hanh it nhat dén 2 diém khong ché & xa diém dat
mdy > Scm trén bdn vé. Sai s¢ dinh huéng < + 0,2mm. Trong qud trinh do phai thudng
xuyén kiém tra dinh hudng.

¢) Quan hé giifa ty 1¢ binh d8, khodng cao déu co ban dudng binh do.

Khoang céch 16n nhét giita cc diém mia, tir mdy dén mia quy dinh & bang 3.4.
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Bdng 3.4: Quan hé giita ty I¢ binh dé va khodng cao déu duong binh do

Ty I¢ do | Khoang cao déu | Khoang cach | Khoang cach xa nhat tir may dén mia (m)
vé b\l\nh co ban duong giita cac diém | Khidodang | Khido dia | Khi do dia vat
do binh dé (m) mia (m) dia hinh vatrorét | khong 15 rét
0,25 2 50 30 40
1:200 0,5 3 50 30 40
__________________________________________________________________________ S - T F- A N S 40
1:500 0,5 10 100 50 60
_________________ t oo w0 b 50 60
1:1000 0,5 20 150 80 100
________________________________ 0 o200 ) o200 o 80 b 100_ |
1:2000 0,5 30 200 100 150
_______________________________________________________________________________________________ 10 | 40} 200 4 100 4. 150
1:5000 1.0 50 250 150 200
2.0 100 300 150 200 B
dy Do vé binh dd.

Do vé binth d6 theo phuong phap cuc & vi tri ban do da dinh hudng ban dac. Vige dinh
hudng t6i thiéu 2 hudng va phéi kiém tra khi két thic tram do vé. Truong hgp riéng biét

v6i nhitng diém dinh hudéng can phai ding phuong phép giao hoi ban dac d€ xéc dinh

vi tri trén ban vé. Goc giao hor: 60"< v <120°.

- V& dia vat, dia hinh theo thi s nhimg ndi dung sau:

+ V& nhimg dia vat dinh hudng trudc nhu cay doc lap, duong qudc 10, duong tau
hoa v.v... tiép dén hé¢ giao thong, thuy hé, duomg phan thuy v.v... dén dan cu,
cong trinh xay dung va cudt ciing 12 céc dién tich cay tu nhién va cay trong;

. Do cao clia cdc diém mia do ¢ vi tri ban do di do khoang cach. Sai s chi tiéu

Mo ban do dimg phéi xéc dinh 2 1an trong ngay;

+  Khi do déc <3" c6 thé dung tia ngim ngang cia mdy ban dac do dg cao diém

mia chi tiét;

+ Khi do v& khoang cao déu h>1,0m, do cao diém mia 18y dén 0,01m, ghi trén
binh dé dén 0,1m. Khi do v& khoang cao déu h<1,0m, do cao diém mia do va

ghi trén binh d6 dén 0,01m.
- V& dudng binh do

Theo cao do cac diém mia. két hgp voi ngudi vé nhan dang dia hinh bang ma

hanh vé dudng binh do theo phuong phdp not suy tuyén tinh ngay ngoai thuc dia.
Thi ty v& dudng binh do nhu sau:

t, tién

+ Theo dudng phan thuy, tu thuy, yén ngua, dinh déi, nii, mom cao, phic hoa
dudng binh do cdi nhu 0,5, 10 m v.v... khi khoang cao déu dudng binh d6 co

bin 12 1.0 m va 0, 2, 4 m v.v... khi khoang cao déu duong binh do 12 0.5m;

. Sau d6 vé cac dudng binh do co bén theo dudng binh do cdu.
e) Ki hieu bi¢u dién

Ki hiéu biéu dién dia hinh dia vat bang kénh va céc cong trinh trén kénh tuan theo Quy

pham 96 TCN -31-91 - Ki hiéu ban dé ty 1¢ 1:500 +1:10.000, 1:25.000” cha Téng cuc

Dia chinh.
20



14 TCN 40 - 2002

3 2.10. Can binh dé goc
- Trudc khi can cdc ban db goc, phai ti€p bicn gilia c4c manh binh 6. Viec tiép bién
dung qua gidy can ¢ do co gidn £+ 2 mmy; Bang tiép bién rong 10 cm; Phan can
tiép bién chung 3cm.
- Han sai tiép bién phai dat:
+ Do xedichvitrd clia cdc dia vat quan rong <+1mm;
. Céac dia vt khac =& 2.0mm;
+ Do chénh léch cao do (3h) gilta cac duong binh do cung ten phéi nam trong
han sal sau:
Ving déng bang: Sh<1/3h (h- khoang cao deu ¢o ban);
Ving d6i: 3h<1/2h:
Ving ndi 8h<2/3h.
_ Can ban goc bing muyc tau miu den trén gidy can hoac ban Polyester. Can theo tha
tu sau:
+ Luéi 6 vuong;
. Cac diém khéng che':
. Céc dia vat dinh huéng hinh tuyén, goc canh chinh xac v.v...
. Cudi cung 1a khu dan cu, ¢y tréng. rimg cay tu nhicn v.v....
3.2.11. S¢ hod bdn goc
. Ban dé gdc V€ tryc tip trén gidly hodic d¢ Poltester phai dugc qudt, s6 hod hodc truc
tiép vé binh do s0 theo cac phin mém nhu Surfer. SDR v.v... $ nhitng co quan ¢
kha ning vi tinh phdi s0 hoa qua may quét Scaner hoiic tryc ticp v& binh do qua mo
hinh s6 theo cdc phan mém nhu Suffer. SDR. Autocadland v.v...
- Han sai ti€p bién cic mo hinh, céc ban géc theo Dicu 3.2.10.
_ Bin goc binh d6 duoc in ra ban can (mau den) hoac gidy Croki qua cdc loai maw
nhu quy dinh Quy pham 96TCN 31-91 va huu gift trén dia CD.
. Mau trinh bay binh d6 bang kenh theo muc D.1 phu luc D.

4. DO, VEMAT CAT DOC,NGANG

Do, vé mat cit doc, ngang quy dinh cho hai loai kénh:
- Keénh mot.
. Kénh ci cin tu slia. nang cap.
4.1. Kénh mdi
1.1.1. Do, vé mat cat doc
a) Ty 1& do. vé milt cat doc
Po vé doc tuyén tim kénh theo 2 hudng. ty 1& chiéu cao va chiéu dai Khac nhau:
_ Ty I¢ chiCu cao: Thuong la 1:100; 1:200 dén 1:500, tuy theo do doc cla dia hinh
sao cho uyén cat doc duge v& thay d6i mifc so sanh {t nhat va thé hién day du thay
déi bé mat dia hinh.

- Ty lé chiéu dai: Phu thuoe vao chicu dai cit doc va sy thay d8i dia hinh, thudng co
1§ & 1 1:1.000, 1:2.000, 1:5.000 va 1:10.000

2]
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b) Mat do diém cao do trén mat cét doc

- Ving déng bang ¢6 do doc o<3": Mat do trung binh do mat cit doc thudng bang
12 cm theo ty & mat cit.

Vi du: Ty le mat cét doc 1:2000. khoang cich xa nhdt gifta hal diém mat cét doc la
20m dén 40m. Nhimg vung ¢6 dot bién dia hinh nhu bac nudc, ruong bac thang, phan
cép gifta thém va mai dée v.y. ... Phai 14y diém mia theo ranh gidi phan dia hinh.

. Ving déi, ndi a<6": Mat do trung binh do mat cat doc thudng biang lem theo ty 1¢
v& mat cat.

Vidu: Ty l¢ v&€ mat cht 1:2000, khoang cach xa nhat gitfa cac diém mia khoang 20m.

_ Ving nui o> 6" Khoing cich phai 13y nhd hon lem theo ty 1 ban v& mat cat.

¢) Noi dung do vé mat cat doc

Mat cét doc tuyén kénh méi, cong winh trén kénh mai phai thé hién day du nhimg noi

dung sau:

- Su thay ddi theo chiéu cao cua bé mat dia hinh, dac biét nhitng vi tri cd thay déi dia
hinh dot bién.

- Vi tri, kich thu6e cdc dia vat co trén tuyén tim cong trinh trén kénh nhu: nha dan.
cay doc lap, via da 10, céc ho khoan dao, cac cong trinh xay dung (néu co) v.v...
mot cach chinh xac.

d) So hoa mat biing tuyén kénh trén mat cét doc

Phén so hoa phai vé ddy di:

- Vj tri, kich thudc cdc cong trinh xay dung va dan dung ¢4 trén tuyén kénh nhu: khu
cong nghiép. hé¢ thong giao thong.

_ Vi tri ddu cdc kénh nhénh, vi tri cac cong trinh trén keénh. vi trf cic khe tu thuy v.v...

- Cic doan cong phai sd hoa ddy di theo tuyén cong. theo tuyén dén cide dinh ngodt
S. dé phuc vu cho giii phong mat bang.

¢) V& mit cat doc

- Mat ciit doc duge ve bing phuong phadp thu cong qua thude va bt vé hoac trén may
vi tinh qua céc phan mém Autocad. Microstation, phan mém chuyen dung nhu:
GP2000, SDR5.9 v.v...

- Kho gidy vi:
. Chiéu cao khé gidy v& mat ¢it doc thudng fh 27cm. ca bicn vita kho gidy A4
(29¢m): Muc D.2 phu luc D.
. Chitu cao khé bin vé mat cit doc clng véi binh d6é bang kénh v cit ngang
(hict k& co thé theo khé Al A3, Ad wy theo kich thudc thue dung hoac ty l¢
ban v& theo yéu ciu cha thigt ke (muc D.1 phu luc D).

4.2. Mat cat doc kenh <D

[}
b ]

S6 duong vé mt cdt doc
Mat cit doc keénh ¢l duge vE bdi 4 dudng: Puong by ta. by hiu. long kénh via mép
nude trén kenh (ncu cé nude).

~ Pudmg cit doe bt ki hicu bing cdc duong dut gy, moi doan dai 2mm. cdch nhau
Imm. nét dam .2mm:
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- Puimg cat doc bo hitu vE bang nét lién, nét day 0,2mm:
- Puomg mép nudc vE theo ki hicu quy dinh trong Quy pham 96 TCN-31-91.
_ Puong ddy kénh v nét lien dam 0.3mm.
(Muc D.3 phy tuc D trinh bay ban vé mau mat cit doc kénh cit).
Po chiéu dai va cao do trén mat cdt doc kénh cit
) Chidu dai mit ¢it doc kénh ct duge do qua thudc thép 20m, 50m hoac mdy do xa
quang di¢n sao cho do chinh xdc phai dat:
AL/L <1/2000
Cich do chidu dai nhu sau: Phan chia khoang chia trén mat kénh trung binh tu
lem=1.5cm theo ty 1é cat doc tuy theo do ddc cla by kenh. Sir dung coc gd 5x5x10cm
¢é ghi 1en G; (i=1+n), Ko K, K,....K¢ bing son do. bo khoang cach timg doan theo sit
mat tim by kénh. Tai nhimg doan cong phai phan chia sao cho dutmg do dai cung va

~ chicu dai cong o6 sai s6 chénh chiéu dai <1/1000. Pén timg Km chin (K. K. Koo

phai kidm tra gita s6 doan do va khoang cach cong dén dé dam bao do chinh xdc. Gap

. cac cong trinh trén kénh phai do vi tri theo tim cong trinh vi xac dinh qua chiéu dai
_kénh: Vi du Cong di¢u tiét: K+300.5m v.v... kem theo ta kich thude chiéu dai, rong
" cha cong, céng cd miy cua, hinh gi. kich thudc. dudmg kinh clra, cao do mdt cong va

diy cong, bac nude. cong be tong hay gach xay v.v...
b) bo cao do cic diém mat cat doc kenh o phai do bing thuy chuén hinh hoc céap k¥
thuat, sai s phai dat:

£, <+50™ L

‘Trong do: L- 1a do dai tuyén cat doc tinh bing Km.

. C6 thé sl dung may toin dac dién tif dd do cao do cic diém cit doc véi diéu kicn sai
s6 chidu dai phai dat €1/2000 va chénh cao phai dat:
f, <+50™ VL

Néi dung vé trén mdt cat doc

Ngoai nhitng noi dung nhu v& mat cit doc kénh mdi, doi vdi kénh ci phai v€ thém

nhimg noi dung sau day:

_ Thé hién ddy &0 vi tri, kich thudc, cao do mat, ddy cic cong trinh trén kénh nhr:
Cong trinh 18y nudc (ciu méng, xiphong, cong 1dy nude dau cac kénh cap 1, vuat
cip v.v...), cong diéu tiét, bac nude, hé thong do nuée, chuyén nude, tiéu nude, Xa
nudc, cong trinh giao thong qua kénh va cac cong trinh quan 1y kénh;

- M0 ta vi tri, kich thudc thyc trang trén kénh nhu: Pham vi gia cd, pham vi X1 10,
b6i lang, hong v v.v...

(Noi dung v& mit cit doc theo mau & muc D.3 phu luc D).

Mat cat ngang kénh

Po mit cat ngang kénh ¢t va mdi déu phai tién hanh qua cac budc sau:

Pinh vi vi tri mat cat

Vi trf mat cdt ngang duoc dinh vi qua coc C, trén cét doc, tuyén cat ngang duge do

theo phuong vudng goc vdi phuong cat doc.

Po cdc diém chi tiét mdt cat ngang

Do cic diém chi tiét theo phuong phap toan dac quang co, toan dac dién . Tri s0
23
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4.3.3.

4.3.4.

4.3.5.

S.1.

5.1.1.

24

khoang cach doc duge phai cé do chinh xic AD/D<1/200.

Cao do do qua chi giita, doc mot chicu véi sai s6 cao do phai dat f,<100™ D, trong

dé D 1a chiéu dai tuyén do tinh theo don vi100m.

Khi chuyén tram mdy trong tuyén mat cit ngang. phai do cao do lai diém diing mdy

trudc, sai s6 phai nho hon han sai:

f,<+50™" D

Mt do diém chi tiét trong mdt cat ngang

Mat do diém chi ti€t trong mat cat ngang quy dinh nhu sau:

- Kénh moi:

+ Khi do doc a<3": Khoang cich gitia céc diém mat cat ngang d<2cm theo ty 1€ v€
mat cit ngang. Vi du: Ty I¢ 1:100. Khoang cich d<2m. vdi ty 1& 1:200 Khoang cach
d<dm vov...

+ Khi do doc a<6": Khodng cach d<lcm theo ty I¢ vé mat cit ngang. Vi du: Ty 1&
1:100, khoang cdch d<Im, vdi ty 1¢ 1:200 khodng cdch d<2m v.v...

.+ Khi do déc o=6": Khoang cdch d<lem tuy theo sy bi€n doi cta dia hinh. Vi du: Do

déc trung binh @ = 6'30°, khodng cdch cat ngang do Sm/1diém. Khi ty l¢ v& 1:500,

nhung tai chd chuycn 1iép cao do dot bicn a =10", ¢6 thé ¢6 bac nude, mat do phai
2m/1diém dé biéu dién day du dia hinh.

- Kénh cu:

Mat do diém chi tiét mat cat ngang cin bao dam:

+  Diy kénh phai 6 it nht 3 diém (hai bén va gifra):

. Mai kenh phai c6 dit diém bidu dién ding mat dia hinh 16i. 16m. x61. 10, boi. gia co
clia mdi kénh ¢ véi chénh cao <0.3m nén ¢é mot diém cao do:

+ Mat kénh phdi ¢6 it nhdt 3 diém: 2 bén mép va gifta mit:

+  Chan kénh phia ngodi long kénh it nhat phai ¢6 2 diém: Chan kénh va diem luu
khong:

+ Khu vue do ngoal phz_lfn vi kénh dé phuc vu cho mo rong kénh thuong trung binh
lem theo ty 1é. vE 1 diém chi tict.

Chiéu vé mdt cdt ngang kénh

Chiéu v& mit cat ngang tinh tir trdi (1a) sang phai (hitu) theo chiéu dong nudc chay.

Madu vé mat cdt ngang: Muc D.4, D.5 phu luc D. |

XAC PINH TUYEN, TIM KENH VA CAC CONG TRINH TREN KENH

Xdc dinh tuyén kénh va cac cong trinh tren kénh

Cong tdc chudn bi

- Kiém nghiém va hicu chinh mdy kinh v§. toin dac dign tir v thuy chuan theo cic
budc & muc A.1. A2, A3 phu luc A.

- Theo tuyén kénh thiét k€ cua chi nhi¢m cong trinh trén binh d6 biang keénh (ty e
1:5000. 1:2000. 1:1000). binh d6 vi tri cong trinh (ty & 1:1000, 1:500. 1:200). danh

0 thir tr cae diem Ko. S, (i=1=n). K| (i=1+n) cic coc do cat ngang C, (i=1+n).
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Xdc dinh tuyén tie binh dé ra thuc dia

_ Sir dung binh d6 thigt k&, doc toa do X.Y ctia céc diém K,, K, (i=1:n), Kc. S
(i=1+n) dén 0,1m qua thudc vuong, thudc do do hoic diing ban toa do. Néu 1a binh
d s6 trén may vi tinh, viéc doc toa do X,Y va cao do H chinh xic dén 0.01m.

- Giai bai toan nguoc trac dia theo cdc cong thiic sau;

rgo _ﬁ o —arctgAy
8 A Ax

S = Jar + Ay 5.1

B, = a,,-o; hodc B = 360™-( ot -0)
Trong do:
a,- LA géc phuong huéng cin tinh gitta 2 diém;
S - Do dai giita hai diém;
Ay, Ax: Hiéu s6 toa do gitra hai diém;
B, — La géc bang cén do ngoai thyc dia gilra hai huéng thit i-1 va i+1 tal tam
diém i.

- Sit dung cac mdy kinh v¥ hoac toan dac (thong thudng va dién tir) ma céc gée By,
do canh S, tinh tir bai todn ngugc & cong thitc 5.1 ra thuc t€ dé déng coc (kich thude
5x5%10cm), ¢ ghi tén doc theo tuyén kénh.

- Po chinh xéc do canh phai dat AS/8<1/2000.

- Do chinh xdc do géc phai dat my < £307.

© Xéc dinh tim, tuyén kénh va cic cong trinh trén kénh

- Tim tuyén kénh gém c6 diém sau:
+ Diém dau kénh dat tén 14 K,, diém cudi kénh 1a K¢
. Cic diém ngoat kénh S, qua tuyén cong bao gém nhiing diém co ban Tg, T,
B; va c4c diém chi ti€t trén tuyén cong.
- Tim cong trinh trén kénh gém cac diém sau:
+ Diém dau cong trinh: Tiép gidp gitta tim kénh va ddu cong trinh;
. Cic diém ngoat tim cong trinh (S;) qua céc di€m cong To, Te, By
+ Diém cusi cong trinh: Ti€p gidp tim cudi cong trinh va tim kénh.
- Cic diém tim duge xac dinh qua cdc phiong phap sau:
+ Phuong phap dudmg chuyén da giac;
+ Phuong phép giao hoi giai tich (phia trudc, sau, bén canh);
+ Phuong phap cuc.
Phuong phdp duong chuyén da gidgc
& khu vuc ¢6 nhiéu dia vat hoac do phu thuc vat day dac, khé thong tuyén, thuong sl
dung phuong phdp duong chuyén canh ngén khép kin hodc phi hop dé xdc dinh tim
kénh va cong trinh; Céc budc tién hanh theo thit ty nhtt sau:
- Theo toa do X.Y cta cdc diém thiét k& bén kinh cong R tai cdc tuyén ngoat, goc
ngodt S;, giai bai todn ngugc trac dia: Xdc dinh chiéu dai §; va géc phuong hudng a,
25
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5.2.2.

5.2.3.

5.24.

26

goc kep Bi.
- St dung cdc mdy toan dac thong thudng va thude thép hoac toan dac dién tr tuy
theo do chinh xac va phuong tién cé duge xéc dinh vi tri cac diém tim ngoai thuc
dia. Ddnh du, ddc méc, quy tam chinh xéc dén cm.
_ Po chiéu dai theo hai chiéu thuan nghich véi d¢ chinh xdc mS/S <1/5000 (theo tiéu
chudn thiét ké hé thong kenh tuéi TCVN 4118-85):
- Do goéc theo phuong phdp toan dac vGi sai s6 trung phuong mp < £10” (tuong
duong tuyén dudmg chuyén cdp 2).
- Binh sai theo phuong phdp gidn tiép ¢4 didu kién, tham khao muc B.1 phu luc B).
Phuong phdp giao hoi
& khu vuc c6 do chia cat dia hinh phuc tap, nhidu déi ndi, st dung phuong phap giao
hoi giai tich dé xac dinh tim kénh va cong trinh trén kénh; Céc bude thit tu ti€én hanh
giao hoi nhu sau:
_ Pinh dau diém tim ngoai thuc dia nhu phuong phdp duong chuyén;
- Chon cac diém khong ché cdp 1 (giai tich 1, dudmg chuyén cap 1) lam cic diém co
s& dé giao hoi tim tuyén kénh véi s6 luong nhu sau: Giao hoi phia trude 3 diém,
giao hoi bén canh 2 diém va 1 diém kiém tra, giao hoi phia sau 3 diém co s va 1
diém co s6 kiém tra;
- Po gbe theo phuong phdp toan vong véi 2 vong do sao cho sai s6 trung phuong mg
<+107;
- Binh sai theo phuong phdp gidn ti€p ¢o diéu kién, tham khdo ¢ myc B.2 phu luc B.
Phuong phdp toa do cuc

Phuong phap nay duoc ap dung trong truding hop:
- Lugng diém khong ché co s¢ (Giai tichl, 2, duong chuyén 1,2) khd day du;
- Khu vuc ¢6 dia vat diy dac, chi st dung duoc 1 hoic 2 hudng do;
_ Chi xdc dinh 1 hoic 2 diém tim véi chiéu dai <200m.
Cdc phuong phdp xdc dinh tim, tu yén cong cia kénh va cong trinh
a) Tinh cac yéu t6 clia dudng cong tron
Tai géc ngodt cla kénh, phai xac dinh s,
tim tuyén dudng cong tron (hinh 5.1):
- Céc yéu 6 cd ban cua dudng cong
la:
+ Géc ngoat tai dinh S;: goi 12 6; S
+ Ban kinh cong cia dudng cong tim
kénh
la R duoc chon tuy thudc vao dicu kién
thuc dia va cap kénh.

- X4c dinh cac yéu 16 xic dinh cac
diém

_ Hinh 5.1: Cong cong tron tai
To. Tr. B, nhu sau: diém ngoat
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+ Chiéu dai tiép tuyén T:

T - Rtg% (5.2)

+ Chiéu dai cung cong tron K:
7o .

K=R—= 5.3
180" (-3

+ Chiéu dai doan Bl

Bl--F__.R=R ' :R[secg—‘xj (5.4)
) ) 2

CO% 5 cos —
+ Chiéu dai day cung DC=b
b=2Rsin% (5.5)

b) X4ac dinh ngoai thuc dia

- Sir dung céc mdy toan dac thong thudmg cung thude thép hoac toan dac dién tl, xac
dinh cédc yéu t6 trén ngoai thyc dia nhu sau:

+ Dt mdy tai S, can bing va ngim vé diém ngoit S, doc khoéng cdch bang
T= Rrg% va quay vé S,,, doc khodng cach T tuong wr, ta xdc dinh dugce hai
diém D.C 13 hai diém dau (T,) va cudi (Tg) cha duong cong;

+ Tirmdy tai S; m& géc tr diém C theo chiéu kim déng hd, theo gié trj s6 ban do
bing %(1 80° -6 ), doc chiéu dai BI (irong cong thiic 5.4, xéc dinh diém I 1a
diém gitra cung cong). Kiém tra lai qua diém D;

. Kiém tra chiéu dai day cung gilta DC theo tri do thyc t& va so sanh v6i tri tinh
& cong thitc (5.5). Néu sai s6 AS/S <1/2000 la duoc.

- Trudmg hop céc diém co ban cla dudng cong khong di dé x4c dinh chinh xac tuyén
dudng cong, cdn phai chia thanh nhimg cung cong nhé timg doan 5m, 10m, 20
tuy thudc vao ban kinh cong va chidu dai dudng cong. Cac phuong phdp xac dinh
diém chi tiét dudng cong gém: Phuong phdp toa 4o vuong goc, phuong phép toa do
cuc, phuong phép day cung kéo dai (muc C.4 phu luc C).

KT. BO TRUGNG BO NONG NGHIEP VA PTNT

THU TRUGNG
Dd ky: Nguyén Dinh Thinh

27
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A.l.
A.l.l

A.l1.2.

A.L.3.

28

Phu luc A
KIEM NGHIEM VA HIEU CHINH THIET BI DIA HINH

May Kinh vy
Kiém nghiém tinh ndng quang hoc ctia ong kinh

Ngim 6ng kinh [én mot ngdi sao, xoay kinh mit ra hay vao ma thdy ngéi sao hién
thanh hinh tron hodc giéng gan hinh elip, chimg t6 ong kinh dam bao do chinh xdc do
ngam.

Kiém nghiém truc bot thuy bdc ngang song song voi truc ngdm

Truée khi kiém nghiém phai diéu chinh cho chiéu dai éng bot nudc bang 0.4 = 0,5
khoang céch gifta hai vach khic dau va cudi cta ong bot nudc.

Kiém nghiém tién hanh theo 2 budc:

Buoc |: Kiém nghiém truc clia ong bot nude bic ngang va truc clia 6ng ngdm nam trén
cung mot mét phang.

Sau khi cin may xong, ¢& dinh bo phan ngam, van 1ong oc ham thing ding, xoay 10 xo
& Sc xé dich nhd thang ding ra. Sau d6 khé nghiéng di, nghiéng lai éng bot nudc bac
ngang vé hai phia truc nam ngang. Néu bot nude khong dong day, chiing 10 truc bot
nudc bic ngang cing nim trén mat phing véi truc ong ngam. Néu bot nude chay, su
dung hai 6¢ diéu chinh cho dén khi bot nude khong di chuyén 1a dugc.

Bude 2: Kiém nghiém 6ng bot nudc bac ngang song song v4i truc ndm ngang cla ong
kinh.

Quay bo phan ngim sao cho 6ng nudc bac ngang nam trén mot hudng voi bai ¢ cin
méy. C§ dinh bo phan ngém lai. diéu chinh 2 6¢ can bing mdy dé cho bot nudc vao gitta.
Sau dé nhiic 6ng bot nudc bic ngang ra, dio ngugc 6ng kinh 16 lai dat ong bot nudc vao,
néu bot nude van gilt nguyen ¢ gifta ching to truc clia 6ng thity song song véi truc 6ng
kinh. Néu nguoe lai, phai ding 2 6¢ can may hi¢u chinh 1/2 do chénh, 1/2 con lai su
dung 6c¢ diéu chinh bot nudc hi¢u chinh lam 2, 3 1an nhu vay, dén khi dat thi thoi.

Kiém nghiém va hiéu chinh 2C
Tri 6 2C 1a sai s6 do truc ndm ngang khong vuong goc vai truc ngim.
Kiém nghi¢m c6 thé thuc hi¢n trong phong hodc ngoai trdi, P61 véi tam gidc hang 4,
GT,. GT,, bC,, BC, thuong kiém nghiém va hi¢u chinh ngoai troi; Cic budc tién hanh
nhir sau.
- Can bang mdy chinh xdc:
- Chon 3 dén 5 diém do, c6 khoang cich gdn nhu nhau, nhung chi¢u cao khic nhau.
Tién hanh doc tri goc (hudng) theo timg diém doc tai hai vi tri clia ban do (thuan, dio).
Tinh tri 2C theo cong thire sau:

2C =(D-T) -1380°

Vi miy ¢6 do chinh xdc du xich (b cue nho) 17: sai s6 2C < 67 Mdy ¢6 do chinh
xac du xich 1a 37 sais0 2C < 127 vve..



A.lA4.

A2
A2.L

14 TCN 40 - 2002

- Néu vugt qua han sai trén, phai ti€n hanh hi¢u chinh nhur sau:
D-T-180°

2 L

+ Tinh tri 6 khi do ddo (ban d¢ bén phéi).
P, =P +C NeuC>0thitnx (-); NeuC< 0 thi cong.(+).
Sau d6 dat tri s6 trén ban do va du xich bang D, khi dé vach chit thap chuyén khoi vat
do. St dung hai 6c trai, phai di chuyén cho giao chir thap trang voi vat do. Tién hanh
2 - 3 1in nhu vay. Sau d6 kiém tra qua 2 vat thip nhit, cao nhait. Néu dat han sai col
nhu la dugce.

+ Tinh trj C =

Kiém nghiém va hiéu chinh M,

Sai s6 vach chi tieu hoac truc chi tiéu (0° - 360") khong song song v3i truc nam ngang
clia bot thiy trén ban d6 dimg hoac sai s6 khong vuong géc gilta vach chi tiéu va truc
dtng chia bo phan ty dong goi 1a M,; Kiém nghiém M, nhu sau:

- Can bang mdy, ngam 3 muc tiéu c6 chiéu cao khac nhau (do chénh cao cang 16n cang
t6t). Tai vi tri ban d6 trai (do thuan) doc tri s6 Z,;, quay dao ong Kinh, ngam lai cdc vat
d6, sau khi c4n bang bot thity, doc tri Z,, tinh tri My

M. = (Z, + zzz)— 360°

Qui dinh M, < 3 ¢, trong d6 t - do chinh xdc du xich v6i (mdy T,. c6t =17 thi M, <
3" V& may Set3Bcéd t=3"thiM <97 vv.. ).

-Néu M, vuot han sai, phai tién hanh hi¢u chinh nhu sau:

~ Quay Ong kinh ngdm vao vat vita kiém nghi¢m. Dat tri $6:2% =27, t Mo, Z" 1a tri cin

hi¢u chinh. Trén ban do, du xich: Khi dé chir thap 1udi chi lech khoi vat. Hiéu chinh
qua 6¢ trén, duéi sao cho tring khit. Thyc nghiém 2, 3 14n nhu hiéu chinh 2C.

Maiy toan dac dién tir

Mot s6 mdy toan dac dién tir d¢ chinh xdc cao

Hién nay & nudc ta va trong nganh thuy 1gi da nhap kh4 nhiéu mdy toan dac dién tir cé
d6 chinh xdc cao dén siéu chinh xdc (vé gbc mp < 37, v& canh ms/s < 1/100.000) nhu:
TC 720, DTM 700, DTM 520, DTM 420, SET 3B v.v... cua Thuy S¥, Nhét.

Nhin chung, cic may toan dac déu c6 mot s6 bo phan chinh sau:

- May kinh vi dinh vi:

+ Gi6ng nhu cdc mdy kinh vi khéc, nhung qud trinh do géc bing, dimg, khoang
cach duge néi két quang hoc véi cac mach IC dé€ chuyén qua bo mdy tinh tu
dong bdi nguén hong ngoat;

+ M4y phat nguén héng ngoai do nguén dién cia acquy co6 dién thé tr 6-12V.
Acquy dang kho v ¢6 bd nap chuyén dung. BO phdt quang hong ngoai theo
nguyén 1y léch pha dén mat guong va duge phan hoi. Bo phan nhan phan hoi
qua IC tinh, hién thi 1én man hinh clia bo phan tinh cic tri s6 géc ngang
(HAR), géc thién dinh (ZA), khoang cich hién (D, S), tri chénh cao (Ah).

+ BoO phan mdy tinh nhan va tinh tr} s6 goc ngang, ding, khoang cdch nghiéng,
bang, chénh cao, toa do E(y), N(x).
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Két qua 1a qua mdy toan dac dién tir x4c dinh duge cac tri géc ngang, ding véi do
chinh xdc dén 1” - 3”, khoang cdch dén mm, cao toa do xdc dinh dén mm. Tri s6
khoang cdch chénh nhau gifta 3 lan do di, do vé dat:

AS/S < 1/100.000.
Sau do lay tri trung binh.

Céc tri cao do H,, toa do X(N), Y(E) dugc ghi trén dia dang SDC hoic fieldbook, trit
qua may tinh do vé& tryc tiép ra ban dé dia hinh, mat cat, tinh khéi lugng v.v... Theo céc
phan mém: SDR cuia Nhat, SURFER ctia M¥ hodc Autocad land development v.v...
Cao do xac dinh qua cic mdy toan dac dién tir sau khi binh sai ¢6 thé dat thily chuin
hang 4, phuc vu do v€ binh d6 ty 1€ 16n tir 1:5.000 + 1:200.

Kiém nghiém, hiéu chinh mdy

Méi mdy toan dac dién tir déu ¢6 mot s cdu tao riéng biét. Viéc hiéu chinh va kiém
nghiém cho timg loai mdy déu phai tuan theo Catolog ky thuat kém theo. Duéi day quy
dinh nhitng budc chung cho cic loai mady toan dac dién tir hiéu chinh cac yé€u 16 goc,
d6 dai qua bai tuyén gdéc qudc gia:

Nudc ta hién nay ¢ 4 bdi tuyén géc: Gan cau Thang Long (Ha Né6i), Xuan Mai (Hoa
Binh), Pa Lat va Phu Tho thanh phe Hé Chi Minh.

a) Kiém nghiém tri do géc qua luéi tuyén goc, qua nhitng phwong phap do toan vong
vGi 9 vong do. Két qua sal s6 trung phuong tri do tinh theo cong thic:

B, T
n-1
Trong 4d6:

v - 88 hiéu chinh giita tri géc do va tri géc goc tinh tit toa do ludi;
n - s 1an do.
b) Kiém nghiém hé théng guong (guong sao, guong don, guong kép, guong 3, guong
chum).
Kiém nghiém hé théng guong qua bai kiém nghiém quoc gia (sai s6 do géc dén 0,17;
Sai s6 do canh dén ms/s < 1/1.000.000). Véi cdc di€ém chuan: Guong sao véi khoang
cach D < 1000m, guong déi (ba) véi D < 2000m, guong chim véi D < 3000m.
- Qud trinh ti€n hanh nhu sau:
+ Dol tam guong va cdn bang qua gia, bot thiy;
+ Can bang va doi tdm mdy qua 3 8¢ chan;
+ Bat nim “Starts” khoi dong may khi da dinh hudng dén guong qua bé phin
ngam kinh vi. Khi qua mdy kéu “tit, tit” déu cling v6i dén d6 tin hiéu, ching
10 may hoat déng tot.
- Ldn lugt do géc ngang, ding, chénh cao Ah, khoang cdch nghiéng (D), ngang (S)
ba 1an véi sai s8 trong han sai:
Sp <17+ 37 (tiy loai may);
Ah < 3mm;
AD/D < 1/100.000.
- Poc toa do E(y), N(x) ctta cac diém chudn trong luéi goc. So sanh véi tri goc dam
bdo Ax = Ay < 0,005m.
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Tinh dién tich kiém tra theo cong thic:

28 = Zxi (¥in - Vi)
= 2yi (X - Xi+1)

Tinh thé tich kiém tra theo cong thic:

v = [ (b+aH™)dH = bHgh +—%Hg§l
n

¢) Hiéu chinh tri do dai \
Hiéu chinh do dai canh do qua mady toan dac dién tir gdm c¢6:

Hiéu chinh d¢ dai do chénh cao gilta chiéu cao guong do (J,) va chi¢u cao may (J.)-

h=J,~Jn
88, =-n’/2D
Trong do: D - Khoéng c4ch doc trén may.

Hiéu chinh d¢ dai do do cao trung binh chia canh do véi mat nudc bién.

8S, = -D x (H,/N,)
N_ = a

" \ll—e2 sin’ B

Trong do:

B - vido;

a = 6378248m - ban truc 1dm;

e = 0,006893421623;

H, = (HA +HB)/2 - A,B 12 hai ddu canh do.

Hiéu chinh d¢ dai khi chuyén vé kinh tuy€n giifa cha ludi chidu GAUSS.

58S, = D x (Y2,/2R%)

Trong dé: Y, - Tung do tinh bang km tlr khu do so v&i kinh tuyén gilta;

R - Bén kinh tréi dat.

Do dai cubi cling cua chiéu dai canh bang:

§" = Dy, + 85, + 85, + 835

Cac may thuy chuin

Kiém tra va hiéu chinh ludi chi

Chi dimg cha ludi chi phai tring v6i phuong dudng day doi. Cach kiém tra va hi¢u
chinh nhu sau:

Chon noi khuat gi¢ hoac trong phong kin, treo qua doi bang day chi. Bé cho day
chi thiing ding va yén tinh, can dit qua doi va chau nudc. Cich day chi khoang 20

#

dén 25m, dat mdy thuy chudn. Sau khi da can bang mdy, cho dau day chi wrén may
tring v6i duong day doi, nhin qua Ong kinh xem day chi mdy dd trung voi day doi
chua. Néu dau kia cta day chi lech khoi 0,5mm thi phai chinh nhu sau:

+

Van 1ong cic oc didu chinh lu6i chi trén may (6¢ trai, phai clia ludi chi), nhe
nhang xoay ludi chi sao cho trang khit véi dudng day doi. Sau dé xiét chat oc
lai;
Ti€p tuc kiém tra 2,3 lan dé hiéu chinh hoan toan day chi ding trung v6i day
dot;
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- Khi day chi ding tring theo phuong day doi thi day chi ngang la nim ngang song
song véi mat thuy chuan cla trdi dét (vi mdy c4u tao day chi ngang vuong goc vdi
day chi dimg dugc khéc trong tim kinh Khong co gidn).
A.3.2. Kiém tra va hiéu chinh goc i
Gée i 1a géc tao bdi hinh chi€u lén mat phing thing ding gifta truc ong thuy dai va truc
6ng ngdm. V& 1y thuyét, cic mdy thuy chudn hinh hoc dugc cdu tao 1 =0, nhung thuc
(&, géc i 1uon ton tai: Phii kiém tra va higu chinh d€ gid tri cla chuing nam trong han
sai cho phép do cao do cdc cap. V6i ludi thuy chudn hang 3.4 géc 1 20", Qud trinh
kiém tra va hieéu chinh nhu sau:
- Kiém tra:

Chon bai kiém tra tuong d6i bing phing. Péng hai coc A,B, cich nhau 40 dén 50m.
Péng coc c6 dinh mi tron dé dung mia. O giita AB dat tram mdy I, va kéo dai AB mot
doan bang 1/10AB dit mdy I, (1,A=1/10AB), xem hinh A.1.

© Lan lugt dat may tai [,, I,. Duing phuong phdp chap vach doc s6 a;.b,a,.b, trén mia
A,B.

. G6c i tinh theo cong thic:

=5
Trong dé:
Ah = (bj-a;) + (a,-by);
S' = 206265;
D = 40m - 50m.
Néu i >20" phai tién hanh hiéu chinh
- Hiéu chinh:
Tinh s6 doc mia xa (B) b,’ = b, + 1,1 Ah
b, 3z

Hinh A.1: Kiém tra va hiéu chinh goc i
32
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M4y dang dit tai L, ding vi dong dua dudng chi ngang vé s6 doc b,' trén mia dung 0B,
khi d6 bot nude thuy dai lech, ta chinh 6c can bing bot thuy cho vé gifta. Néu may tur
dong nhu N1025, KONIO07 v.v... viéc hi¢u chinh phai st dung hai &c trén, dudi cua
thap tr tuyén sao cho day chi ngang chi ding tri s6 b," trén mia B; Phai kiém tra va
hi¢u chinh hai, ba ldn cho dén khi dat yéu cau.

Xdc dinh gid tri vach chia trén ong thuy dai

Véi cdc mdy thuy chudn chinh xdc ¢6 6ng thuy dai dé can bing ong kinh, khi doc so
nhu Ni030, N1004.. phai xédc dinh gia tri vach chia ong thuy dai; Cach lam nhu sau:

- Chon bai phang dai tir 50 dén 60m. Do dai do chinh xdc dén 0.1m. Dung mia c6 bot
thuy tron can bing & mét ddu. Dt may sao cho hai 6¢ can theo phuong phap vudng goc
v6i phuong tir mdy dén mia, nghia 1a 6¢ can thi 3 nam trung phuong tir mdy dén mia,
Sau khi can biing mdy, van &c can thi 3 cho bot thuy chay vé 1 ddu ong. Doc s6 & hai
dau bot nudc va trén mia theo day gitta. Chuyén bot nudc sang dau bén Kia va cling doc
nhut vy (c6 thé diing vit nghiéng dé van cho bot nudc léch vé 2 dau thay cho 6¢ can 3).

Gid tri khoang vach chia trén dng thuy dai (dén 0,1") tinh theo cong thie:

. 2060
T'= —_ﬂ-D
Trong dé: L. - Hiéu s6 doc trén mia tinh dé€n mm;

1 - S6 khoang chia clia bot nudce di dong;
D - Khoang cach tir may dén mia (m).

Gid tri v duge xic dinh 2 dén 3 lan trén cdc khoang cich khac nhau vao budi tran lang
gié hoac trong phong Ki€m nghiém.

Céc gid tri khodng chia t" dugc ghi vao 1y lich clia mdy. Néu khoang chia bot thuy
khong dat yéu cau (hang 4: t'>25", hang 3: 1">20") thi phai thay doi ong thuy dai

chinh xdc hon.

Kiém nghiém dé chinh xdc truc ngam khi diéu chinh tiéu cu
a) Kiém nghiém do6 chac chén clia thau kinh tiéu cu.

Chon vi tri A bang phang, déng 3 coc dé c6 dinh chan mdy. Puong thang tir A theo

hudng bing phing chon 6 coc, méi coc cach nhau 10m. Mbi coc déu phai dong dinh ¢6

mil dé dung mia; Phuong phap do:

- Pat mdy tai A v6i 3 chan gid dinh vi trén 3 coc, can bing mdy, ngam vé mia lan
Lot dit tai cdc coc (hinh A.2);

- Van vit nghiéng cho bot nudc that trang hop;

T bZ(Imm

L
L —

CZUmm

10m

Hinh A.2. Kiém nghiém do chinh xdc truc ngam
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Giir nguyén vi tri vit nghiéng. Ding 1 mia dat 1an luot tit ca cac coc 1,2,3,4,5.6. Méi

18n ngam mia phai diéu chinh tiéu cy that r5. Ding bo do cuc nhd kep vach (hoac chi

giia) doc sO doc trén mia, ky hiéu 1a a.

- Dung vit nghiéng nang s6 doc & coc 6 1én khoang 20mm, rdi 1an luot doc céc tri s6
nhu muc doc tri s6 a trén qua cac vi tri coc., ky hiéu 1a b;

- Dung vit nghiéng ha s6 doc tai coc 6 xudng 20mm so véi vi trf nim ngang va thao
tac nhu muc doc tri s6 b, ky hic¢u la c.

Néu thau kinh khong bi lac lu, rung dong thi hiéu s6 gitta cdc vi tri trén mia khi doc tri

s6 b,c véi tri xdc sudt (tri s6 a) phai bang khong. Néu tri 1éch <1,5mm déi véi hang 3,4

col la duoc. Trudng hgp 16n hon phai dua vé noi san xudt hodc sira chita ldp rdp hiéu

chinh lai. 0

b) Kiém nghiém do di dong song
song vdi truc ngdm cua thau kinh
diéu chinh tiéu cu.

- Chon bai

Tai bii dat bing phéng, chon vi tri R_s0m
A, dong 3 coc dat chan may. Lay
A lam tdm, v& mét vong tron ban
kinh 50m. Trén cung tron déng 8
coc gb trén ¢d dinh mil dé dung
mia. Tai di€m O ciing déng 3 coc
dé dit chan may, khoang cach cdc
coc tr 0, 1, 2,..., 7 1a 10, 20, 30,
40..., 70m (do chinh x4c qua thudc

1

thép khdc dén mm), xem hinh A.3. A Hinh A.3: Bai kiém nghiém
do di déng song song voi
- Phuong phdp do truc ngdm

Pat may tai A, diéu chinh tiéu cy that rd sau khi can bang mdy. Sau d6 tién hanh do tri
s6 clia mia dat theo thit ty 0,1,2.....7, qua chi gilra va bd do cuc nhd, do tit 7,6,...v.v vé 0
nhu trén. Hai lugt do nhu vay goi 1a 1 1an. Phai tién hanh do 4 14n nhu vay véi hai diéu
kién:

+ Trong 1 14n do khong thay déi tiéu cu;

+ Phai thay d6i chiéu cao may trong céc 1dn do qua gia 3 chan.
- Chuyén mdy dén diém O. Trinh tu thao tdc giong tram A qua cac vi trf ciia mia 1, 2..., 7.
Gid tri chénh giita cdc lan do goi la V < £ | mm v6i hang 3, 4 1a duge. Néu vuot han thi
khong duge diing khi do qua song (Luu y: Phai hiéu chinh géc i trude khi 1am buée
nay).
Xdc dinh hé s6 khodng cdch va su khong do6i xitng cua ludi chi
a) Hé s6 khoang ciach
Hau hét cac mdy do thuy chuan hang 3,4 hién nay 12 ding loai khéng cé bo do cuc
nhé. Phuong phép xdc dinh hé s§ khodng céch nhu sau:
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_ Chon bai bang phang, 1dy khoang cach ti may dén mia 75m dén 100m. Sau khi can
bang mdy, tién hanh doc trj s trén mat den mia qua day chi trén dudi, tri s6 goi lal
(1 = dudi - trén khi may anh nguge, 1 = trén - dudi khi may dnh thuan);

- Boc tri s6 1 qua 3 1an, méi lan thay déi chiéu cao may, khoang cich gitta mdy va
mia dugc x4c dinh qua thude thép véi sai sO AD/D<1/500.
He s6 khoang cch dugc tinh qua cong thic:

K= 7
1

Trong d6: D - Chiéu dai tuyén do bang thudc thép véi sai s6 mD/D<1/500.

- Né&u mdy c6 bd do cuc nho nhu KONIOO7, xéc dinh hé s6 K theo Quy pham xay
dung ludi nha nudc hang 1,2.3 va 4 (Quyét dinh s0 112/KT ngay 15/5/1989 Cuc
Do dac Ban d6 Nha nudc nay 1a Téng cuc Dia chinh).

_b) Sy khong 461 xtng clia ludi chi

‘Trén b kiém nghiém nhu trén, doc 3 lan tri s6 doc day trén, giita, dudi. Tu tinh

toan duogc 14y trung binh tir 3 trl trén.

Tinh su déi xting theo cong thirc:

a = (gifta - trén) - (dudi - gilta) < 1. 4mm

Néu vuot qud 1,4mm phat thay 481 1uéi chi khac tai xudng ché tao.

Kiém nghiém xdc dinh cdc thong sé cia mia

a) Xéc dinh chiéu dai trung binh Im trén mia

Dat mia va thude Gio-ne-vd trong cling mat phing v6i nhiét do 20°C, do 4m 60%;

Pat mia song song véi thude Gio-ne-vo, kep st khoang cach tir 1 dén 10, 10 dén

20, 20 dén 29 dm véi mia gb. & hai dau méi doan, doc tri s6 2 1an. Khi chuyén lan

doc phai dich thudc di mot chit. Doc s6 trén thude Gio-ne-vo dén 0,1 ciha vach chia

. cua hai 1an doc trén thudc

Gig-ne-vo di véi khoang cich | m cha mia < 0,06mm. Néu vuot qud thi phai x¢€

dich thudc va doc lai 2 1an nhu frén. N&u 3 1dn lién ké dat yeu ciu mdi 14y tr1 sd 1a

gid tri thuc clha Im trén mia. Tri s6 cha khodng cdch trén mia do di, do vé khac
nhau < 0,1mm duge phép lay tri trung binh.

by Ki¢m nghiém mat ddy clia mia 6 trang vdi vach so 0 khong.

Vach "0" mit den cfia mia gd hodc vach "0" cha thang chinh trén mia in-va phai

tring vOi mat ddy cia mia.

Cach kiém nghiém: Dan vao diay mia ludi dao cao, st dung thude Gio-ne-vo do tr
ludi dao cao lén vach chia trén mia. Sy trang hop hoéc khéc biet gidra tri do qua
thudic vdi tri trén mia cho ta xéc dinh duge "do khong trung hop diém 0" clia mia.

¢) Kiém nghiém sy vuong goc chia mat day mia véi tru ding ciia mia.

Lay 3 coc sat hodc 3 coc gd ¢6 mi dinh, dong trén cling mot khoang céch may tr 20
dén 30m. Chénh cao gilta cac dinh coc phai tix 10 dén 20cm.
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- Trung tam mia (1); 4 5 .6
- Ria sau gitra mia (2); .1
- Ria sau trd1 mia (3); 3 2 ¥

Poc mdy dén mia qua 2 1an do theo cdc vi tri cia d€ mia nhu sau:

- Ria trudc trar mia (4);
- Ria trude gita mua (5);
- Ria trudc phai mia (6);
- Ria sau phai mia (7).

Ma&i lan doc mia qua day gifta phai git nguyén vi tri dng Kinh.

Vi tri s6 3 coc, ta duoc 21 tri s6 qua 7 vi trf clia mat ddy mia. Néu cac tri s6 chénh

nhau déu nho hon 0.lmm, chimg to mit day mia vudng géc vdi truc ditng cia mia.

Néu vuot qua 0,1mm thi khi do thuy chudn hang 3, 4 phai luon dat giita mia trén diém

do.

d) X4dc dinh hing s6 K gifta mit den, d6 clia cap mia.

- Dédng 3 coc sat hoac gb ¢6 mil dinh theo hang ngang cach may tir 20 dén 30m.
Do chénh cao giita cac coc dén 20cm. D6i voi mia gob, chi can déng 1 coc va do 4
fan.

- Thit tv do méi 1an nhu sau: Can mdy that chinh xdc va gilt nguyén trong 1 lan do,
dung mia thir nhat 14n lugt qua cédc vi tri cia coc, doc 1ri s0 day giita qua mat den,
do. Ti€p tuc véi mia thit 2 ciing nhu trén.

- Thay déi chiéu cao mdy doc ti€p 1dn 2,34, tuong tu nhu 1an 1 véi 2 mia.

- Hiéu s6 giita s6 doc mat den, mét do chinh 1a K. Lap thanh bang tri s6 K qua 4 lan
doc qua cap mia (mia I, mia 2). Sau dé ldy tri trung binh lam tri do thuc t€ (thong
thudng véi mia gb, K = 4473, 4573, v6i mia in - va K = 60).

¢) Xdac dinh do vong clia mia

Mat khic s3 clia mia phdi la mat phang. Kiém nghiém do vong f qua day chi cing tir

ddu mia vé cudi mia. Sau d6 ding thudc thép do chinh xdc dén mm do cic khoang

cach ai (a,.a,,a,) tir ddu ndy, qua giita va dén diu kia.

Do vong tinh theo cong thiic:

a +a,
2

Néu f >8mm véi 1 mia gd, f >4mm mia in-va thi phai d6i ldy mia khdc. N&u khong ¢6
mia déi thi phai tinh s6 cai chinh mia theo cong thic:

f=a,-

Af=8'3{;-

Trong dé:
Af - S6 cai chinh chiéu dai mia (mm);
f - D6 vong cta mia {(mm);
1 - Chiéu dai mia (mm).
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Phu luc B (Tham khao)

BINH SAI CAC TUYEN KH()'\I(. CHE MAT BANG VA CAO PO
THEO PHAN M{M PICKNET VER2.00

Binh sai tuyén duéng chuyén trén may vi tinh

vi DU: THANH QUA TINH TOAN BINH SAI LUOI MAT BANG DUONG
CHUYEN DE CAPI - TUYEN THAI BINH

CHI TIEU KY THUAT LUOI
I. Téng s6 diém: 51
2. S6 diém goc: 3
3. So diém mdi lap: 48
4, S6 hong goe do: 49
5. S& luong canh do: 50
6. Géc phuong vido: 0

sO LIEU KHOI TINH

QT o " .
| s6TT | Tendiém | Toa do |
| X (m) | Y (m) |
K GPS3 | 2261858452 | 18627349526 |
|2 | apsd 2261436.024 | 18627675275 |
|3 | GPS1 | 2262529.634 | [8625814.740 \
BANG THANH QUA TOA DO BINH SAI
"'S6 | Ky hieu | Toa do Sai s6 vi tri diém
diém | X(m) | Y (m) Mx My | Mp
DC | 2263021650 | 18626264772 | 038 ) 041 036
€29 2263610003 | 18626517.807 | 058 | . 086 | 104
C30 2264104186 | 18626753.180 076 123 | 144
o o | 1woeeos | oo | on | ova
$6-7h | 2265574308 | 18626949941 | 044 | 227 | 231
C32 2265616797 | 18624485.970 | a6 | 230 | 258
€33 1065945723 | 18623361107 | 193 | 249 | 315
C3 | 2266762252 | 18622137472 I 2| 205 | 402
s 2269093.425 | 1862200976 283 44| 509
6 1969406355 | 18621923392 | 288 | 440 [ 526
O | 2269490898 | 1862I821802 | 293 | 445 | 533
|ca | 2270435389 18621322.626 | . .318 487 | 582
o 2271723.079 | 18620805.587 | 343 S44 | 543
a0 | 2273171433 | 18620127500 | 376 610 | 716
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38

S6 | Ky hiéu Toa do Sai so vi tri diém
TT | diém X (m) Y (m) Mx My | Mp
st on | sainors | iseiomoatt | w65 | s
16 | €42 | 2275110028 | 18619394894 412 700 | 812
____________ 17 | C43 2275691.807 | 18617478.795 511 727 | 888
18 | C44 | 2276880. _700 """"""" 18616721.553
o | G | 2mwmises | iseiss2ssss |
__________ 20 | ph82h 2277789.079 18616554 022
________ 21 | MCB2 | 2277892619 | 18616540.410
| s | omisooes | ssiewsiss | ses
23 | x25 2278757348 | 18616145522 | 587 . .

e A e e 1 g1 s | o0
e sarmasrons | iseisoens | | st | s
- rrneon | 1seio0nose | ast pat B
2| e | Leciosaas el 70 |7
- e | encdot o 2 — Sl Iy
Bl e | eeacsmias s s | s
30 | C11 | 2275914395 | 18621005.758 367 737 | 824
T s | vseiesns | o e
2| o | masadies | memieraer | on | e | 751

3| 4| 2274190030 | 18622474589 297 647 | 712 |
BANG TUONG HO VI TRI DIEM
N% diém | N% diém cuéi | Chiéudai | Ms (m) Ms/S Phuong vi | M (a)
dau (m) o " “
DC 29 640457 | 014 | 1/45300 | 23161654 | 16.26
____________________________________________ GPSI .. 666796 } 014 | 1/46700 | 222265573 ) 16.86
o 254 it o renoras | 1586
______________________________________________________ DC | . 640457 | 014 ] 1/45300 2031616.54 | 16.26
o R e i hoto0 | 202804 28 | 1586
_______________________________________________ Gt | 1293614 | 018 | 1/73500 ) 3374118.34 | 15.63
C31 C30 1293614 | 018 | 1/73500 | 157411834 | 15.63
________________________________________________________________ 86-2h 351,598 013 | 1/27900 | 3210146.34 } 1557
= I e o Fivae Tiaioiseas | 1oy
R G2 1555552 | 019 | 1/81700 | 271335470 | 1549
C32 86-2h 1555.552 | 019 | 1/81700 | 913354.70 | 15.49
________________________________________________________ €33 H171.968 | 017 | 1/69000 | 2861758.75 ] 15.06
C33 C32 1171.968 | 017 | 1/69000 | 1061758.75 | 15.06
_______________________________________ C34 | 1471054 | 019 | 1/79300 |3034254.38 | 14.43




14 TCN 40 - 2002

N% diém | N% diém cuoi | Chiéudai | Ms (m) Ms/S Phuong vi | M (a)
_________________ dau e L A I
C34 C33 1471.054 019 | 1779300 | 123425438 | 14.43
C35 2334.669 023 | 1100900 | 3565151.25 | 13.67
c35 i 332660 | 023 | 1/100900 | 176515125 | 13.67
C36 324.630 012 | 126100 |3443413.59 | 13.49
C36 35 | 124630 | .012 | 1/26100 | 164341359 | 13.49
C37 138.097 011 | 1712100 312381865 | 13.35
- \ ________ e | oo | ont | ihzic0” onsises | 1335
| C38 | 1060.339 016 | 1/64800 |3315456.50 | 13.16
‘ g " \ _____ o \ poce o e [iaissses0 | 1316
| \ ___________ o C39 | 1387615 \ 018 | 1/76600 |3380724.02 | 1305
| C C38 \ 1387.615 | 018 | 1776600 |1580724.02 | 13.05
I - 1599.228 019 | 1/83200 | 334544346 | 13.11
| c40 l| C39 |‘ 1599.228 019 | 1/83200 | 1545443.46 | 13.11
o ca L___l@algd_ 016 | 1/62500 | 346202907 | 1331
KET QUA DANH GIA BO CHINH XAC LUCI
[. Sai 0 trong $0 don vi: M = 4.32"
2. Diém yéu nhit (x25 ) mp = .819 (m)
3. Chiéu dai canh y&u: (MC82 - ph82iyms/s = 1/11500
4. Phuong vi canh y&u: (DC - GPS1)yma=13.71"
BANG TRI DO, SO HIEU CHINH VA TRI BINH SAI GOC
[ so | Ky hiéu goc | Trido S6CC | SGH.C | Tribinhsai |
| 'rTjtTmiT Gitra Phai | O'" m.ph. (") 0'"
|71 T Gpst | DC C29 | 1604921.00 _.35 T 1604920.77
2] pe | c29 ©30 | 182114800 -35| 21l 1821147.86
BRI e1) | C30 | C31 | 132131400 -55| 30/ 132131375
4] c0 ol R6-2h | 1632028.00 _47 35 1632027.88
BERNENG || s6on | C3 [ 130320800|  -10] 35| 1303203.25"
| 6 1862 €32 | ¢33 | 194440400 -12 T4 194440402
AR BRGE |] C34 “1972456.00 _.36 02 197245566
s 3 C3 |G i2330858.(}0 ~.98 06| 233085696
9| | cas | ocae ) 1674223.00 _.82 A7) 167422234
Jop e |oae | | 14g0a05.00 13 AR | 148040500
1| C36 37 1 s | 1991638.00 zzl 48| 1991637.86
a7 s ] o | 1861228.00] _69) 21 186122752
3w e o | 1764720.00 84l 28] 1764719.44]
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So Ky¥ hiéu goc Trido S6 CC So H.C Tri binh sai
TT | Trai | Giita Phai o'" m.ph. ") 0'"

14 | c39 | ca0 C4l | 1912546.00 K7 35 1912545.61
s | Gio | o | e | reesssson] o Y
16| car | ocaz | a3 | 134070900 47 AT| 1340709.00

17 | c42 C43 | Ca4 | 220365800  -53| 18 2203657.64
18 C43 Ca4 Gl | 201583600 -50[ 19] 2015835.69

19 | C44 Gl ph82h | 1800907.24] 27 _00) - 1800906.97
20 | Gl | phs2h | MCR2 | 1823235.00] -15 00 182523485
21 | phs2h | MC82 | x26 | 173394200  -.12 00| 173394188
2 | Moss | w26 B =2 0 A
23 | C44 Gl 82-1t | 2614228.00 -30 24 2614227.94
e s co | asmmasmoo] o P taash.s
s oo | o o eessanon| o P e

w6 | | o8 | raoeasano S | laoissees

o | o & | asomgon 2 pos s
2% | 8 e} Cl0 | 1954848.00 15 84|  1954848.99
29 | 9 Cl0 Cll | 1572434.00 13| 85 1572434.98

30 | c1o | Il Cl2 | 193575800 24 90 1935759.15!
31 cnn Cl12 C13 | 1855710.00 .33 96| 185571129
32 c12 | c13 | cl4 | 196540500 36 98 1965406.34,

33| €13 | c14 | c15 | 1893934.00 54| 95 1893935.49
34 e | CI5 | CI6 | 1875331.00] .68 87 187533256
35 | c15 | Cl6 | C17 | 150112000, .69 75 1501121.45
o cir | mosa | azeesaoo| " i atsi s

37 | C17 | MC84t | CI8 | 2583430.00 36 91 2583431.27

38 | MC84t| CI8 Cl9 | 2100558.00] s 78 2100559.19

w [ as | o &0 | 130422100 o ol e
40 | C19 | C20 C21 | 152470200 18] 55 1524703.33
w | o | oo VR Iroi bl S < ol
ool e o | rsases] >l — P S
a3 | 862 | €22 C23 | 2302515.00] 55 83| 230251638
44| €22 | €23 | C24 | 176400100 49 73| 1764002.22

45| €23 | C24 | C25 | 199421500,  55) 67) 199421622,
______ 46 | €24 | C25 | €26 | 177124600 69 48 177124718
47 25 | 26 CC4 | 1922053.00 44 kY] 1922053.76
" | Cas | cos | ovss | amosmroo] o S| amtorans
49 | CC4 | GPS3 | GPSI | 230660.00 .06, 21 23070027
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BANG TRI PO, SO HIEU CHINH VA TRI BINH SAI CANH

| Sé Ky hiéu canh Trido Sé cai chinh S6 hiéu chinh | Tri binh sai
TT | d.l d.2 (m) Elip Gauss (m) {m)
i | GPSI | DC 666.666 000 130| 000 66.796
2 | pDC | 29 640.331 000 126 000 640.457
3| €29 | C30 547.265 000 108 000 547.373
4 | c30 | C31 1293.359 .000 255 001 1293.614
___________ 5 | C31 | 86-2h 351.529 000 069 000/ 351.598
"6 | 862n | €32 | 1555251 000 301 000 1555.552
_____________ Ve o T ioaas o o 00 paes
§ | C33 | C34 | 1470781 000 273 001 1471.054
o | c3¢ | ¢35 | 2334240 000 428 001 2334.669
.......... 10 | €35 | €36 | 324570 000 059} 000 324630
11| €36 | €37 | 138072 000} 025 000 138.097
127 €37 | C38 | 1060.146 000 193 000 1060.339
_______ | o |G | isstaed 2 ol ool N
| G | cw | isssa ool 386 oo L5090t
________________ {5 | ca0 | C41 | 1003858 000| 178 000 1004.036
______ t6 | car | ca2 | 1082774 000 191 000 1082965
_______ oo e | T — e ootl 2000475
18 | 43 | Ca4 | 1409.329 000 238 001 1409.568
—t e I - 00 ” e 09,155
20 | G1 | ph8h | 414176 000 069 000 414.245
21 | ph82h | MC82 104.413 000 017 .000 104.430
""""" 22 | MC82 | x26 306.271 000 051 .000 104.430
_____________ 23 | x26 | x25 652.032 000|  .109 000/  652.141
24 | G1 | 821t | 1536280 000 261 000  1536.540
______ 25 | 82-1t | C6 | 44181 000 076 000 441887
__________ 26 | C6 | C7 | 1050.523 000|182 000 1050705
27 | 1 | cs 958.120 .000 .169 000] 958288
____________ | s o o 00 o o 504199
......... 2 1o | i e ool 0o 0| amass
30 | clo | cil | 477.688 000] 086 000 477.774
31 | CIl | C12 | 889.806) 000] .16l 000 889.967
R oz | ci3 | 676853 000| 124 00| 676.977
33 | a3 | cia | 73126s) 000 .135) 000 731399
___________ 3 | Cla | C15 | 1109285 000 205 000]  1109.490
35 | C15 | Cl6 | 1137672 000 212 000 1137.883
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Ky¥ hiéu canh

d.1

d.2

Trido

S6 cai chinh

(m)

S6 hiéu chinh

(m)

Tri binh sai

(m)

"~ 1398.680

533.354

919.292

599.609

1. Ngudi thyc hién do dac:
2. Ngudi thye hién tinh todn:
#* Tinh theo chuong trinh PICKNET Ver 2.00 **

Bat ddu tinh: 01:59:33

42

K&t thuc tinh: 01:59:35
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DUONG qHUYEN DE CAPI
TUYEN THAI BINH
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B.2. Binh sai luéi giao hoi phia trudce trén may vi tinh
CAC CHI TIEU CUA LUGI
1. Téng s6 diém : 8
2. 86 diém gdc 4
3.86 diémmdi lap 4
4.86 lugng gécdo  : 6
5.S86 lugng canh do  : 5
6. G6c phuong vido : 0
sO LIEU KHOI TINH
STT | Tén diém Toa dé
X{m) Y(m)
1 NL12 78388.730 80569.940
2 NLC 78556.820 80648.130
3 NL3 77594.310 80714.960
4 NL6 77765.590 80544.000
THANH QUA TOA PO BINH SAI
STT | Ki hiéu diém Toa dé Sai sé vi tri diém
- X(m) Y(m) mx My Mp
1 NL7 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 NLI11 78306.236 80522.836 .009 006 011
TUONG HO VI TRI DIEM
Pidm din | Diém cusi Chiéu dai 0Phw:zv’ng v,i, Ms/s m&a) m(t/h)
m m
88 . 542 14434 46.72 1/ 8600 8 .28 .011
111.192 | 3243441.30 | 1/10700 | 8.35 | .0I1
243 . 941 052946.79 1/ 23400 6 .44 . 013
111,192 | 1443441 .30 | 1/ 10700 | 8.35 | 011
152 . 694 2748 27.94 1/ 14900 7.67 012
243.941 | 1852946.79 | 1/23400 | 6.44 | .013
94 . 995 294334 .67 1/ 9400 8.05 111
152,694 | 2074827.94 | 1/14900 | 7.67 | .012
194499 | 234213.55 | oo | e | meeeee-
94.995 | 2094334 .67
_______________ 194.499 | 2034213.55
______________ 242.000 | 315.312.86 | i
242 . 000 1350312.86 | ~------ -
88 . 542 32434 46.72 1/ 8600 8.28 011
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KET QUA DANH GIA CHINH XAC LUGL

1. Sai s6 trong s donvi: M= 10.83

2. Diém yéu nhdt (NL8). mp=. 014 (m)

3 Chidu dai canh y&u: (NL6-NL7) ms/s=1 /3600
4. Phuong vi canh yéu: (NL8-NL7) ma=8.35"

TRI PO, SO HIEU CHINH VA TR] BINH SAI GOC

So h/c Go6c binh sai
3.86 189 31 33.86

458 | 179 - 59 5458
549 | 220 55 0549
15 | 202 18  4LIS
327 | 181 55 0673
612 | 173 58  38.88 |

STT Ki hiéu goc (Goc do
NL5 NL6 NL7 189 31 30
NL7 NL8 179 39 50
NL7 NL8 NLIO | 220 54 60
NLS8 NL10 NLi1 | 202 18 40
NLI11 NL12 | 181 55 10
.| NL11 NLi2 NLC 173 58 45

W N —
Z
-
2N

o n B
Z
-
e’

TRI PO, SO HIEU CHINH VA TRI BINH SAl CANH

F STT | Kihiéu canh Stdo) | S(pinh sai!\
1 NL6  NL7 88.550 88.542

2 NL7  NL8 111.200 111.192 |

3 NL8  NLIO 243.950 243.941 |

4 NLi0  NLII 152.700 152.694 |

s NLI1  NLI2 95.000 94995 \

B.3.  Binh sai tuyén thuy chuan hinh hoc qua méy vi tinh, Thanh qua tinh toan binh
sai thuy chuan hang 4
cAc CHI TIEU CUA LUCI
1. T8ng sa diém
2. S5 diémgde 2
3. S6 luong mdi lap 28
4. 56 lugng rido 30

SO LUGNG KHOI TINH

STT | Tén diém | Po cao (m)
1 LAJLITLS 1479.924
2 LAILUL3 1531.393
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TUYEN
LA-II.5_XH24_XH23_XH22_XH21_XH20_XH19_XH18_XH17_R 1 XH16_XH15_XH14 R2_X
S6 doan do N = 15
Chiéu dai tuyén do [s] = 2.555 (km)
Sai 56 khép Wh = -15.0 (mm)
Sai s6 khép gidi han Wh(gh) = 32.0 (mm)

KET QUA PO CAO BINH SAI

STT | Kihiéudiém | PocaoH(m) | S.8.T.P. MH (m)
1 XH24 1479.167 008
2 XH23 1478.913 008
3 XH22 1478.926 .008
4 XH21 1478.990 .008
5 XH20 1478.980 .008
6 XHI19 1497.465 008
7 XHI18 1479.382 007
8 XH17 1479.526 007
9 R1 1480.615 .006
10 XHI16 1479.628 006
i1 XH15 1481.302 005
12 XH14 1480.563 .004
13 R2 1480.936 .003
14 XH13 1479.142 .003
15 XHI11 1478.747 004
16 XHI10 1478.795 .005
17 XH9 1479.340 006
18 XHS8 1479.047 007
19 XH7 1481.585 .007
20 R3 1482.363 007
21 XH6 1479.555 007
22 XH5 1479.432 .007
23 XH4 1479.359 007
24 XH3 1479.265 007
25 XH2 1478.985 007

26 XH1 1479.150 008
27 XH26 1479.302 .008
28 XH25 1479.220 .008
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STT Tén doan do Chénh cao | Chiéu dai Sé h/e Chénh cao
Tit - dén do (m) L{(m) V(m) b/s(m)

1 LA-ILS _XH24 - 764 1.25 007 - 757

2 | XH24 _XH23 -.255 A5 .001 -.254
3 | XH23 _XH22 012 08 000 012
4 | XH22 _XH21 064 11 001 .065
5 XH21 _XH20 -011 12 001 -.010
6 | XH20 _XHI19 A853 05 000 485
7 XH19 _XHI18 -0.84 .16 .001 -.083
3 XHI18 _XH17 143 10 .001 144
9 | XH17 _R1 1.089 05 .000 1.089
10 | Rl _XHi16 -.987 04 .000 -.987
11 | XH16 _XH15 1.673 A1 001 1.674
12 | XHI5 _XH14 -.740 A2 001 -.739
13- | XH14 _R2 373 04 001 373
14 | R2 _XH13 -1.794 07 001 -1.794
15 | XHI13 _XHI12 -.508 1 001 -.507
16 | XHI12 _XH11 Jd11 .09 001 112
17 | XH11 ~XHI0 047 A1 000 048
18 | XH10 _XH9 545 12 001 546
19 | XH9 _XHS8 -.267 A1 .001 -.266
20 | XHS8 _XH7 2.510 1 001 2.511
21 | XH7 _R3 778 02 .000 778
22 YR3 _XH6 -2.809 06 .000 -2.809
23 | XH6 _XH5 -.123 .06 .000 -.123
24 | XHS _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 | XHI _XH26 151 08 .001 152
29 | XH26 _XH25 -.083 13 001 -.082
30 | XH25 _LA-IL3 52.164 1.18 009 52.173

L
Sai s6 don vi trong s6 Mh = 010
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B.4.
VA CAO PO

SO HOA THONG KE VA MAU MOC BE TONG KHONG CHE MAT BANG

B.4.1. So hoa, thong ké cao, toa do khong ché mt bang va cao dj trén tuyén kénh

CO QUAN THUC HIEN

THONG KE SG HOA PIEM GIAI TICH 1,2

CONG TRINH

Thoi gian thuc hién

May do

Ngua do ngay...

SO HIEU CONG TRINH

Bat diu l K&t thic

Htram

Nguoi kiém tra  ngay ...

Tén | Caodd

Toa do

moc X

So hoa

Y

Ghi chu

Al 38.294 71.363.486

66.241.098

di H.Ninh Phudc

Modc bé tong trat bé khic chit
Al dic trén tang da nam trén
dinh d6i d4 thidp. Trén dudng
tir huyén vao xd Nhi Ha nam
g bén phdi cach duong 30m.
Cach chg Nhi Ha 500m, cach
tram y t€ 300m, gan qudn udn
téc va quin nudc

A2 | 46.060 72.257.322

66.333.225

Tram y &

®

Mdc bé tong trat bé khac chir
A2, & giita c6 nim sat dic
trén tang dd cach duong 6 10
500m doéi dién vai tram y té
x4 theo dudng mon gan quan
nudc vao chian ndi ¢6 nhiéu
d4 lan, dd tang

A3 66.410 71.668.753

64.007.326

i

Tir cho Nhi Ha, di theo duong
vio hd CK7 t6i nga ba ré phai
theo dudmg vao 300 m. Téi doi
K3. méc bé tong trat, khac chit
chim thuoc xa Nhi Ha-Ninh
Phudc

A4 | 94.168 73.618.312

A,

67.304.457

Méc bé tong gan trén dinh
noéc thap Cham thudc thon
Bau Xanh x& Phuéc Hitu
huyén Ninh Phude

A5 69.965.779

60.040.122 g

/

Séng Tan
Giang

/

/ Pap CaTiéu
A,

Méc bé tong trat bé khic chir
A5 chon trong rudng trong
mau cich chéo dap theo phia
tad 40m. Ti uy ban x3 Phudc
Ha, theo dudng nho dén dap
Ca Tiéu khoang 200m la gip
moc

48




B.4.2 Mdu moc bé tong khéng ché mat bang va cao dg

Bién bdo mdc

9 C 20cm pcay - Nap day
o -
= ‘ |
o I
- 1% Al A, W | v //Jf/;, - r:—'-:-'l"'l %y % /_,II‘
"“ R !Fl oy | b4 pha PO A PR
[ P TR a4 5 i R
1y alk P v T IS
I 4 i [ i —_— 1
Ve s gl O oy | A W
i 1 PR \o sy A | [ V ]
g laasf M Rl v 0| AP S RCAEIL s R A
5 i g A oa A | VL b W gl
o I R L R g Y, E | | ‘ol VoA
| 4l N s | 5] A SN RN
D [ - . * VT ! 4
; PG TR S Ly g '||I/»s e o | i I
(AP Y b T o | T A e T
Lo I . _\"'\ % o | Vs 1 P |
i oo b —— P . ! I P R
-y e | M Y ﬁ] w e Ll
| || A * R /a;,/ F | —_— - v —
T . 4 al
E | |I e i e :/4 . -, 4 /,J\”/)s e | I
o B
[ T |I ] P 25 4 /: /’:‘(| II
¢ | I| I /4/4 i % * I/ | - " ‘[
I vl @ -
| . Aoy |
; g
B S =
E [ B - 2 -
! N . o
o, | R 40cm
c " 1 -
L] e -
] - - -

Pat vdi soi
nén chat

. .' P

',I "q: | 4 E !'I EK'\\ J-'J| ] E E
ISR B s
e [ I \\ bl -

bl T L] g

b dle] RV g
|II L A ik | ;\ E 'll IE.{_" )(g o
e 438 g

Hinh B.1: Mdu moc bé tong khong ¢

a, ¢- Moc tim chinh cong trinh va kénh;

__Bién bdo mdc
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Bién bao méc
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hé mdt bang va cao do

b- Méc tim nhimg diém chi tiét dudng cong va diém khoi phuc tim, tuyén;

d- Méc dinh tuyén dinh ngoét Si;
¢- Coc g6 dinh tuyén diém chi ti€t;
m- Moc km trén kénh.
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C.L

C.2.

C.3.

50

Phu luc C

CAC PHUOGNG PHAP XAC DINH TUYEN KENH,
TUYEN CONG TRINH

Phuong phap tién dan

Phwong phép dinh tuyén tién din tién hanh theo trinh uj sau (hinh C.1):
_ Pit mdy tai S1, dat tiéu ngam tai 52 (51,52 14 hai diém ngoat ké nhau cua tuyén

kenh). % 11 l (’:L 1 : j

C C5 Ccé Y

51

Hinh C.1: Phuong phép tién ddn

_ Diéu quang may that o S2 ngam tir S vé S2, dat tri s6 ban do co dinh (0", 10°,60°
v.v...) khod ban do lai.

Dung tiéu thy te tir Cl, C2, C3,...C6. Méi khi dymg tiéu déu diéu quang va cd dinh tri

ban d¢ da dat.

_ Sai s6 cho phép léch tuyén thang <27

- Déanh ddu vi tri dong coc nhu mau ¢ hinh B.1 (e).

- Dinh tuyén mot lugt tiép ur Si, C1...C6, S2 theo tri ban do da dat, vach tuyén béng
son dé trén ddu coc. Sai s6 lech vé 52 <™,

Phuong phap Ii dan

" . Phuong phap i dan duogc tin hanh nhu phuong phdp tién din chi khéac 1a higu

dinh tuyén nguge lal.

_ Phuong phép nay sit dung thun 1gi khi d4 10 cac didm dau va cu6i va do chinh xac
cao hon phuong phép ti€n dén. Song khi mat do giao thong di lai day diac hodc
nhiéu cay coi, dia vat thi hay nham tuyén.

Dinh tuyén kénh khi cé chwdng ngai vat

Khi trén tuyén kénh c6 chudng ngai vat, viéc dinh tuyén va xdc dinh tim theo phuong

an sau:

_ Skt dung cic phuong phdp Xic dinh toa do sau: Phuong phép x4c dinh toa do vudng
g6¢, phuong phap toa do cuc, phuong phap giao hoi (myc C.4. phu luc C), vt sal 0
nhd hon sai s6 xac dinh tim tuyén (theo yéu ciu) Vn:

M

m, =
Jn
Trong do:
m,- Sai s6 dinh tuyén clia timg doan, ting budc dé vuot chudng ngai vat;
n- S6 canh, s6 budc xdc dinh toa do gian ti&p dén diém cdn cim tim;
M- Sai 6 trung phuong xdc dinh vi trf diém tim, tuyén.
_ Chon méc va dénh s6 thi ty theo ban thiét k€.
_ Po chinh xdc tuyén dé xdc dinh X, Y cha diém tim tuyén vdi sai s6 < £0,01m so
v&i tri thiét k&€ cha chl nhiém dé 4an hoac theo tri tinh tir c4u hinh tuyén yéu céu
(cong, ngodt, géc vuong, thang hang v.v..).



CA.

CA.1.

C4.2.

" bang:

14 TCN 40 - 2002

. Biéu dién céc diém tim tuyén trén binh d6 bang kénh hodc cong trinh.
Cac phuong phap xac dinh diém chi tiét cua duong cong

Céc diém co ban clia dudng cong chua do dé xéc dinh vi tri clia dudng cong ngoai thuc
dia khi dudng cong dai, trai qua nhiéu dia hinh, dia vat; Can phai bé tri thém mot s
diém chi tiét ¢6 khoang cach déu nhau, c6 thé 1a 5, 10, 15 hoac 20m tuy thudc vao ban
kinh cong va chi¢u dai day cung. Hién nay, ¢6 mot s6 phuong phép xéc dinh cac diém
chi tiét cuia dudng cong c6 4o tin cdy dam bao.

Phutong phdp toa dé vuong goc
a) Cong thic tinh:
Ban chat c¢lia phuong phap la cac diém chi tiét clia dudmg cong dude xac dinh trong hé

toa do vuong géc, nhan diém ddu hoac diém cudi dudng cong (T, Ty) Ja goc toa do va
huéng tiép cu clia dudng cong jam truc hoanh (Hinh C.2).

Toa do clia diém i chi ti€t trén duong cong XA 3

x;, = Rsmnig K

i (C1
v, =2Rsin’ 'l ) 1 K

Trong do :

R- ban kinh cong di chon clia chu
nhiém cong trinh;

i- 50 thu tu cua diém chi tiét;

(- gbc & tam giifa cac di€m chi L€t T=D Y R 0
1)
0 =8k (C.2) Hinh C.2: Phuong phdp
iR tog do vuong goc

Véi K- 1 khodng cdch trén dudng cong gilta
cac diém chi tiét.

b) Xéc dinh diém chi ti€t dudng cong ngodi thyc dia
_ Tur diém dau hodc cudi clla dudng cong trén hudng tiép cu (phuong tiép tuyén vuong
géc voi ban kinh hudng tam cong R) ngudi ta dat lien tiép nhimg doan thang bang iK
qua thudc thép hoac may do xa véi sai s6 mS/S <1/1000. Tai ddu mut cdc khoang
céch nay, ngudi ta i lai cdc Khoang cich bang y
(iK-x,) twong ng. Tai céc di€m mdéi tim dugc
nay, dung cdc géc vuong voi tiép tuy€n qua do
gbc vuong voi sai s6 <307 va trén d6 dat céac
khodng cich bing cic tung do y; (theo cong thitc
C.1) dé xdc dinh cdc diém chi tiét thit i trén dudng x,
cong (i= 1,2,3...).

Phutong phdp toa dé cuc
a) Cong thirc xdc dinh

Géc cuc 1a gée hop boi dudng ti€p cur va cac tia

tir diém diu (D=T,) hodc cudi qua cac diém chi T=D % R O
tiét, con khoang cach cuc S 1a chiéu dai giifa hai Hinh C.3: Phuong
diém chi tiét trén day cung (hinh C.3) tinh theo cong thic: phdp toa d6 cuc
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CA4.3.

0
S= 2Rsin%, © = 189

b) Xé4c dinh tai thuc dia

K (C:3)

R

 Dat mdy tai D, m& gdc cyc biang ¢/2 so véi hudng ti€p cu. Trén hudng tim duoc, do

tryc ti€p khoang cdch S béng thude thép hodc may do xa véi mS/S <1/1000, x4c dinh
duoc diém 1. Tiép tuc dimg tai 1, m& géc ¢/2 nhu trén, do khoang cach S trén hudng
vira xac dinh duge diém 2 v.v... Ct tiép tac nhu vay cho dén hét cdc diém chi ti€t can
xdc dinh.
Phuong phdp ddy cung kéo dai X A
- Piém 1 duoe xdc dinh theo phuong phap
toa do vudng goc.
- Trén hudng day cung D1 kéo dai, dat doan S
thiang S (qua thudce thép hoac mdy do xa) L
tim duge vi trf diém 2".
- Tir diém 1 va 2’ giao hoi canh véi céc
khoang cach S va d xé4c dinh dugc vi tri clia S

ed . (‘p
diém 2. Cong thiic xdc dinh d: o
2 —_—
d= S? (C.4) D R 0]

e . — Hinh C.3.
- Tiép tuc kéo dai day cung theo hudng 12 "

va dat khoang céch bang S ta dugc 3’ vatuong ~ Phuong phdp ddy cung kéo dai
ty nhu trén ta xac dinh duge diém 3 1a diém chi
tiét trén dudng cong.

_ Tiép tuc nhu trén cho dén xdc dinh dugc tdt ca cdc di€m chi tiét trén dudng cong
cua tuyén kénh hodc tuyén cong trinh.

Phu luc D
MAU CAT DOC, CAT NGANG

D.1. Binh dé bang kénh két hop cat doc
D.2. Cat doc kénh méi

D.3. Cit doc kénh ci

D.4. Cit ngang kénh cii

D.5. Cit ngang kénh moi
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QUY PHAM PO KENH
VA XAC PINH TIM CONG TRINH
TREN KENH

Chiu trach nhiém xuat ban:
VU KHOA HOC CONG NGHE VA CHAT LUONG SAN PHAM
Co quan xuat ban:

TRUNG TAM THONG TIN NONG NGHIEP VA PHAT TRIEN NONG THON.



In tai xuéng in Trung tam Théng tin Néng nghiép va Phat trién Nong thon
Dia chi: S6 02 - Ngoc Ha - Ba Dinh - Ha Noi; Dién thoai: 7332160
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